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Tane V. —lncidence of wothelial bypeplasia of the seaal pelvis ja
wale F344 ros weated with KBrO, in drinking water.

BROMATE-INDUCED TUMORS IN RATS

N

Tamy: Vo—-locidence of thyroid lesions in male F3ad ety remeu
with KI3rQ), in dvinking waier.”

Group Group
g/} 12 Wk 26 Wk 52 Wk 78 Wk 1tH} Wk (i 11 Wk 26 Wk 32 Wk 78 Wk 100 Wk
« [{} [ (¢} [{] ‘7444 4] u 4] 0 i} 0
0.02 ] 0 [t 4] /4]
0.1 0 0 0 0 25/470%9 u2 v o 0 0. s
4.2 g 0, [/} 4/6* 32/34ee . “
0.4 [ 0 116 6/6%* A0/32e00r {N} . U 16 R 146 4743
o T 17 243
*‘Irend nver time. * .
» Trend over dose. 0.2 0 /6 [V us 6/)5%%
* Trend over dose and time. . ' 2/6 U318
*p < 0.06, ** p < 0.05, or *** p < 0.001 by Fisher Exaci 1est, 0.4 0 0 Y /6% 1673090 e
. 176 176 2/30
*Top number is thyroid follicular lumor incid when p by num-

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

Thyroid follicular tumors were seen as enrly as 26 wk
in 1 rar each from the 0.1- and 0.2-g/L groups (Table V).
A few.rats in the 0.2- and 0.4-g/L. groups had follicular
cell hyperplasia, but this was not a prominent finding
(Table V). An apparent treatment-associated follicular
cell degeneration was present in the rats treated with the
high-dose of KBrO,for 52 wk but was ahgent afier a lon-
ger duration of treatment. The control animals did not
develop any thyroid follicular tumars. Total serum con-
centrations (bound and unbound) of T, (but not T,) were
decreased in KBrO;-ireated rats (Fig. 5).

ber in ialics is incidence of follicular cell hyperplasia.
¢ Trend over time.
“Trend over dose.
“Trend over dose and time.
*p < 0.06, ** p < 008, or *** p < 0.00] by Fisher Exuct test.

Discussion

Chcnucally induced abdominal mesotheliomas have
been seen aimost exclusively in male F344 rats (8).
Mesothelioma is preceded by mesothelial hyperplasia that
is described as focal thickening or single papillary pro-
Jjections of mesomciml cells without stromal proh[crauon.

T3 Serum Coancentrations

T3 Concetration (ng/dl)

Control Group 2

3.00 pg/ot

2.50 pg/dl
~- 2.00 pgidL
50 ugldL

{pg/dtL
i

1.00 pg/dl
0.50 pgldl

T4 Serum Concentration

T4 Serum Concentrations

0.00 pg/dL

Control Group 2

Group 3 Group 4 Group 5

.

FiG. 5.—Scruin concentrations of T, and T, in control and KUrO-treated male F344 ruis after 12 wk of wrestinent. Seruin T, concentrations were
decreased in a weatment-dependent but nat dose-dependent manner. T, concenteations were unaffected by KBrO, treatment. * p < G.U5; **p =

ou7.
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0.2, and 0.4 g/L was adininistered 1o made 344 rats as
the sole water source for 12, 26, 52, 78, or 100 wk.

Three hundred seventy 28- to 30-day-old male F344
ruts (Charles River Laboratories, Portage, MI) were uc-
climated to the environment for 1 wk and then randonmly
assigned to the treatment groups. The treatment rooms
were maintained at 20-22°C and 40-60% humidity on a
12-hir light:dark“cycle. Rats were housed 3 per cage on
wood chips and provided Purina Rodent Luboratory
Chow (St. Louis, MO) and water ad libitum. Animals
were observed daily, and moribund animals were euthan-
atized and necropsied. Six animals from cach group were
euthanatized by CO, asphyxiation and necropsied after
12, 26, 52, and 78 wk of trecatment; the remaining animals
were euthanatized and necropsied after 100 wk of treat-
ment. At necropsy, a blood sample was collected from
each animal, and the serum was separated and frozen.
The target tissues of kidneys, testes, thyroid gland, and
gross lesions were removed, examined, and fixed in 10%
neutral-buffered formalin. Fixed tissues werc processed
by routine methods for paraffin embedding, cut into 5-
pm sections, stained with hematoxylin and cosin, and
examined by light microscopy. Nephropathy scores were
graded semiquantitatively on the basis of the percentage
of the repal cortex involved. Grade 0 indicaicd no ne-
phropathy; grade 1, 1-10% of renal cortex involved;
grade 2, ~25% involved; grade 3, ~50% involved; grade
4, ~75% involved. and grade 5, >75% of the renal cortex
involved and fibrosis and mineralization were present.
The kidneys from rats treated with KBrQ, for 12 wk were
sectioned at 5 mm and stained with the Mallory-Heiden-
hain method to.accentuate the droplets within the proxi-
mal tubules for qualitative analysis ol droplet accumu-
lation. The slides were scored on a 1-4 scale for mild,
moderate, marked, and severe accumulations of large red
droplets within the proximal tubule epithelium. Total se-
run, bound and unbound, triiodothyronine (T,), and thy-
roxine (T,) concentrations from animals euthanatized af-
ter 12 wk of study were determined by radivimnunoassay
using a kit supplied by Diagnostic Products Corporation
(Los Angeles, CA), according to the manufacturer’s in-
structions. All aspects of these studies were conducled in
facilities certified by the American Association for the
Accreditation of Laboratory Animal Care in compliance
with the guidelines of that association and those of the
National Health and Environmental Effects Research
Laboratory Animal Care and Use Commitiee.

Statistical analysis for histopathology included the
Fisher exact test, and polynomial regression was used to
determine dose- or time-related trends. Statistical analysis
for T, and T, levels was performed using an ANOVA
and a (~test. All values were determined to be significant
when p < 0.05. In some instances, slightly higher values
for p are noted when the change is decmed biologically
significant but is >0.05.

RESULTS

Mesotheliomas developed on the tunica vaginalis pa-
rietalis along the attachment between the testis and the
epididymis (Table I and Fig. 1), as nreviously described
(5). In addition to small mesotheliomas, there were also

BROMATE-INDUCED TUMORS IN RATS .

Tami b decidence of testiculin wesothehionas i nade L

treated withh KBrO, in drinking waier.

Group
[§7{ W] 12 Wk - 26 Wk 52 Wk 78 Wi 100 Wi
0 0 4] 1] 0 0
0.02 0 0 0 0 4/49
0.1 0 (4 0 0 5/50°
0.2 ] ] 1/6 o 047 =
- 04 [§] 0 (¥ 4/6° 2243
“ A singlc testicie from | animal had {ocai hypertrophy and hyperplaaa of me-
sothelial cells on the wnica vaginalis tesiis,

*Tiend over tune end dose.
*p <006 0r ** p < 0.001 by Fisher exact 1est.

a few animals with hypertrophy and hyperplasia of the
mesothelial cells along the parietal vaginal tunic (Table |
‘and 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 afier
78 wk of treatment, indicating that the origin of these
tumors is likely the testicular serosa. The most common
siles of secondary spread of the 52 rats with mesotheli-
oma in this study were on the serosal surfaces of the
spleen (56%) and gastrointestinal tract (56%). followed
by the mesentery (46%), the pancreas (37%), the urinary
bladder (27%), the liver (10%), and, rarely, the kidney
(2%). None of the neoplasms invaded adjacent tissuc or
metastasized to other sites. None of the 52 rats diagnosed
with mesothclioma had evidence of spread cranial to the
diaphragin. »
Renal cell tumors were seen after 52 and 78 wk of
treatment only in the high-dose group (Table H). Al-
though some of the renal tumors were large after 100 wk
of treatment and were classified as carcinomas based on
size, none of the renal tumors metastasized. The predom-
inant cell type in these renal tumors was a markedly vac-
uolated cell of proximal tubule origin (Fig. 3). There was
no increase in incidence or number of hyperplastic tu-
bules with bromate treatment when compared with con-
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-
creasc in eosinophilic droplets. In some cases, these drop-
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 droplets were similar in size
and number to those of the control rats, and in the lower
doses, they more closely resembled the a2u-globulin-
containing hyaline droplets typical for this sex and strain -
of rat. Kidneys from rats treated for 12 wk had a dose-
dependent increase in numbers of Jarge red droplets with-
in the proximal tubule epithelium (Table 11I).

The kidney had a treatment-related increase in niner-

“alization of the inner medulla (daia not shown). This mnin-

eralization was restricted 1o the renal papilia and became
more scvere with longer duration of treatment. The min-
eralized foci were scattered throughout the papillac and
were associated with degeneration of the collecting ducts
and expansion of the interstitial space with proteinaceous
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Mesothelivsoi is conunon on the tunica vaginalis and is
found adheriug to the epididymis or tunica albuginea of
the testis of males, frotn which almost all spontaneous
mesotheliotias are thought to originate. The eurliest tu-
mors are distinguished from hyperplasia by the presence
of papillary growth with stratification and assuciated stro-
mal proliferation. All mesotheliomas ure considered ma-
lignant but appear 1o spread by direct extension or im-
plantation throughout the peritoneum (8). Mesotheliomu:
were first seen after 39 wk of treatment of 500 ppm
KBrO, and statistically significant increases were not
seen until 104 wk (18). Rats treated for at least 13 wk
and then examined at 104 wk had an increased incidence
of mesotheliomas (18). In the present study all treatinent
groups had an increased incidence of iesotheliomas ai
100 wk, with hyperplasia and small tumors first seen afler
52 wk.

In previous work renal cell tumors were found in male
rats given 500 ppm KBrO, that died after 14 wk of treat-
ment (15). However, mean induction time for renal cell
tumors ranged from 90 wk in rats given 500 ppin KBrO,
to 111 wk in control male rats (15). Male F344 rats treat-
ed with 500 ppm KBrO, were found to have renal ade-
nomas after 26 wk of treatment and statistically signifi-
cant increases in numbers were seen after 52 wk (18).
Renal tumor development was not reversible when treal-
ment was stopped following continuous treatment for 13
wk or more. Lesions associated with nephropathy such
as droplet accumulation were reversed and were aot dif-
- ferent from control animals after recovery treatment. It
~ was suggested that because tumors arise after discontin-

ved treatment that the mechanism of action is not related
to the nephrotoxicity induced by bromate (18). This hy-
pothesis is further supported by the finding from the pres-
ent study that KBrO, 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 KBrGO, in their drinking water had an
increased accumulation of a2u-globulin—containing drop-
lets in the proximal tubule epithelium (28). However,
male and female F344 rats both had elevated 8-hydrox-

. ydeoxyguanosine levels in the kidney and incrensed S-
_ phase labeling after 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-giobulin accumulation is not related to renal -
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 a2u-
globulin nephropathy.

KBrQ, induced clear-cell renal tumors in the. present
and previous studies. This particular tumor type is com-
mon in humans with kidney cancer but is unusual in the
rat (30). Specific molecular alterations have been asso-
ciated with particular morphologic patterns of renal cell
twmors in human patients (4, 7, 12, 30). Recently, mo-
lecular alterations of the Tsc2 gene have been shown to
be associated with chemically induced chromophilic renal
cell carcinoma in rats (29). Human patients with nonpa-
pillary clear-cell renal cancer most commonly have mu-
tations in the VIl gene (12). Bromate-induced renal cell

TOXICOLOGIC IPATHOLOGY

twmors in rats are morphologically sintilar to human renal
cell cancer of the clear-cell type. A moleccutur character-
ization of bromate-induced rat renal tumors has notl been
conducted.

Urothelial hyperplasia is commonly seen in the renal
pelvis with severe nephropathy, which was not the case
in this study. Treatmeni-related hyperplusia in the uro-
thelimm has also been associated with renal papillary ne-
crosis, mineralization, and 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
not progress to papilloma.

In the present study, thyroid gland follicular cell tumor
numbers were increasced 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 a decreased circulating level of T,
or T, with subsequent elevated thyroid stimulating hor-
mone (TSH) secretion. Most agents that produce thyroid
gland tumors do so by nongénotoxic mechanisms, rarely
do chemicals induce tumors through mechanisms not in-
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 sites and
they are genotoxic, suggesting that they may directly act
on thyroid follicular cells (9). In a time-course study, thy-
roid follicular cell tuiors were first identified afier 26
wk of continuous treatment with KBrO,, but statistically
significant increases were not found until 104 wk (18).
Rats ireated for 26 or 52 wk with KBrO, and then nec-

Topsied at 104 wk also had statistically significant in-

creased numbers of follicular tumors (18). The present
study had a similar time course for thyroid follicular tu-
mor development and a treatment-associated slight de-
crease in serum Ty levels. Additional studies will examine
the association between thyroid hormonal changes and
KBrOs-induced thyroid tumor development including
measurement of serum TSH concentrations.

The specific mechanism by which KBrO, produces tu-
wors is not known. KBrO, was mutagenic in the Ames
lest and caused clhiromosomal aberrations in Chinese
hamster fibroblasts, but did not have initiating activity in
the rat Kidney and neither initiated nor promoted skin
tumors (11, 13, 20, 22). Bromate is thought to produce
its toxic response through oxidative damage that resuits
from increased levels of lipid peroxide (19, 24-26). Bro-
malc-induced carcinogenesis may result from lipid per-
oxidation and generation of oxygen radicals that induce
DNA damage (17).

In summary, in the present study we fourid KBrO,-
induced tumors of the kidney, thyroid giand, and abdom-
inal mesothelium. In addition, this study confirmed that
KBrO;-induced mesotheliomas originate on the tunica
vaginalis at the attachment between the testicle and epi-
didymis. The first tumors 10 develop from KBrO, treat-
ment are thyroid gland follicular adenomas, We provided
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additional support for the assertion that bromate-induced
renal tumors develop unrelated to nephrotoxicity. This
study provides a basis for the detertnination of dose-time
relationships of tumor development for a better under-
standing of KBrO;-induced cancer.
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Mr. Will Doleman

Will's Plumbing

P.O. Box 3544

Grass Valley, CA 95945

SULJECT: A Review of the "Bromate” Problem
Daar M. Daleman: |

| sincerely apologize for iaking $0 long in getling back to you @fler the discovery of faise
positives réported far ﬂany of the bromate tests which we performed. Although you have a
fairly giood picture ofthe siluation, allow me a mameant 10 summarize my viswpolnt of what has
taken place. Uhfor‘tunatel y. | have been essentially a very limited spectatsr through indst of

~ this since Dave Melander had assiimed (he role of Project Manager for this work.

During late sprimg ond sumimer of 1999, our laboratary lad devaloped a method ior the
analysis of bromate it water using an ion chromatograph. Initlal test davelopiments indicatad
that we eculd indead see bromate in an agueots matrix which also hag ehlorides, sulfates. and
other anions roiitihely found In groundwaiers. The records which | havé réviewed show tha+t
ihe bromate tests were valid from May through Auguist of last year. Duting late summen we
usad the ion chromatograph for a number of other projects, including the manitdring of the

Cleaitup of a clreuit bﬁard manufacturmg plant Hlnds:gh‘t baing 100% perfact, it wag durmg tf‘ns
was not separating the components as well a5 they were supposéd to. In September. we
reported four bromate hits which now appear to be erroneous. However, in late Odtoberand
sarly Novembar, we were able 1o $ee thal numerous samples were "none detasted” (ND) byt
did r&port two hits that now appear to be also "ND". -

After those "NDs" uintil the 1ast batch recelved which we sent (0 another laboratory, all bromate
daia appears to be bad. The column separatiot was poor in the region whare bromates wouild
show up. As always, the chemigt calibrated the chromatograph bit only used bromate
standards ingtead of a matrix-matched mixture which would have included ahioride, sulfate.
nitrats, etc..As a result, she did hot become aware that there was no séparation betwaen
bromates, fluorides, and chlorides and chidride was mistaken for bromate. Since no separation
was taking place, matrix spikes looked reasonable and the data was réported as good. Then
in response to HydroSolution's insistance that the last batch of water really should have beén
¢lean, we sent the samples to another iab and it soon became obvious that we had a pralbem.
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In the table above, | have credited you for all of the bad bromate tast results. By taking this
into a¢count and offsetting it by the amouiit freit invoicas which you have not received or have

to demand payment of this amount after whal we've put you through. If we weré t& énd ou?
discussions heres, | would cancal all ramainiing invoicas and sand out final copies of reports for
which you only have a faxed copy.

From whare | 8it, you received a great deal of usabia data wihich was not impacied by tne
bromate problem. | see no justification for putting that on the table. It is my urderstanding,
however, that some potassium analyses were performed as a result of bromaia hifs. | am
willing to refund those as wall.

In conclusion, | would like to say again that I'm Guite igrnorant of the scope of the project and

am willing-to lat you educate me. Please give me a call at your convenience s6 we can take
the next siap.

Sincerely,

Richard D. Reid
Laboratory Director

NOTES FROM WILL E. DOLEMAN

I phoned the Laboratory Director a short while later to point out that he owes me money, not
that T owe him. Note also that the credits are to my account, not his. I also pointed out that

this list is not at all complete.



Reconuended holding timcs were adlicred to as outlined under USEPA G00/sw846
guidelines, unless noled otherwisc. All analysis were performed following the laboratory
quality assurance guidclines as outlined in Columbia Inspection’s Laboratory Quality
Assurance manual Methods for analysis followed are approved under 40 CFR Part 136
and USEPA protocols. :

Should you have any questions, pleasc contact inc dircctly at (503) 286-9464.

% itle

Quality Manager
Columbia Inspection, Inc.

W g Dr
The two preceding pages were the results furnished to us right before the laborato t
these samples to Coff'ee Laboratories for retesting. The samples were retested by ré{osfgge
and Coffee reported "N.D." on all of the following pages. Note that Coffee Laboratories
llljac‘l reporltf:czl r1e/s2ults ortlh the 13_9351G1e?n Pines 300-ft. deep well and the 13733 Loma Rica
rive we months previously of .11 mg/L of bromate. The Glenn Pi idence
the Dolemans, and the Loma Rica residence was the Evans. fn Fines residence was

So, did the rains that fell during this 2 1/2 month period fihally wash away the bromat
did the first sample being listed in this last barcch—Nevada Union High chom—-prusrt?zgfngr
political buttons? :
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Will's Plumbing
Page 2
May 9, 2000

As | sald before, | haven't been an abseérver in this stidy Unii! recently and | still don't know ali
the "in's and out's” and relationships associaled with the scope aid purpose of the project.
Therefora, | am going {o iry to summarize the progress from May, 1999 until the pragent,
pointing out the good, the bad, and the apparently unralatad wark that has been reported. In
the end, I'd like to be able to resolve the details financially.

My record show the followirig "on paper” sctivity. This is wivars | weld ke o star shd fhen
work from that point.

Invoice/Job | Invoice Scope of T Amt. Amount | Restitution
No. Date Testing/Outcome invoicad | Paid
590970 6/17/99 Wastawaters-Metals and 422.00 [42200 |0
bromates- All good data
591364 7122199 Metals Only-Ail good data | 145,00 | 14500 {0
591447 - 8/31/99 Matals, CN, Bromate - 331.00 331.00 |0
Good data _
591782 9/30/98 Wastewalers- Not 5566.00 556.00 0
Applicabis
592087/8TA | 11/5& 1/31 | GWe- 20 bromaigs+K 382.00 | 377.007 | #28.nC
+ GNi 16 Good /2 Bad
592035 11/19/99 | GW: Metals Only 111.06 [ 111.00 |0
592332 12/6/99 GW.: Metais Only 150.00 | 15000 |0
592333/33A | 1217 &1/31 | 15 Bad bromates 380.00 | 380.00 |+210.00
582408 12208119 | 8 Bad bromates 387.00 |387.00 |+112.00
/500076 1£31/00 8 Bad bromates 376.00 |[37500 |+160.00 |
500031 12/29/00 § Bad Bromates 210.00 210.00 +100.00
500326 3/16/00 Metals: As, Pb, K llf@“j c“’jg;) 0.00 ~110.00 |
. —t o rm—— ]
500451 3/21/00 16 Bad Bromates o000 g;ﬁ:‘d} 0.00 0 )
500589 4/5/00 Al K, 8 Good Broinates 190,00 (Not | 9 00 -190.00
(All ND, <0.05 ppmi Yet invoiced)
AMOUNT DUE $310.00
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" BROMATE

'../Dc.

Columbia Inspection Laboratories

Analytical on Bromate, €tcC.

POTASSIUM
4 mg/L 10-1-99 #171 N-D. Mgl e
mg/L 10-1-99 #168 N.D. " "
1 10-1-99 #172 N.D. " "
6 " lOfl‘99 #177 N.D. " "
3 " 12-7-99 #199 1.7 " "
3 " 12-7-99 #200 3.7 n 1l
g " 12-7-99 #201 ' .
6 " 12-7-9 #202 12 mg/L 10-1-59
8 " " won #203 73 mg/l_ 10-1-99
g M oo #204 12 mg/L 10-1-99
g " " #205 .84 mg/L 1-28200
g " " #207 3.8 " 1-28-00
.4 'mg/Kg " #208 3.1 " 2-3-00
.2 mg/L " #209 55 Y 2-3-00
5 " » #211 1.132 p.p.m 1-18-00
2 " " #212 1. p.p.m 1-18-00
7 1" B 1} #213 . 35 " n L] "
L] ) #le l . 5 n " " "
>3 " " #216 240 " "o
.9 12-17-99 ° #219A N.D. mg/L 1-2¢6-00
a0 " #2198 : ‘
300" - : #221 BROMIDE
" " #222 N.D. . 12-7-99
.9 1" 1] #223 1) . . -
" " #224 1.3 mg/L 12-17-99
.85 " " #225 N.D. " 1-28-00
" n #226 .
p. " 11-3-99 #180
" " #181 BROMATE
" " #182 N.D. 10-10-9%
p. " " #1183 - N.D. "
N.D. "
0. " " #184 N.D. 10-13-99
D. " " #185 N.D. . 10-10-99
D. " " #186 N.D. 10-10-93
D. " " #187 N.D. 10-13-99
9 " 1-28-00 #244 N.D. 10-13-99
> " " #245 N.D. 10-17-99
g " " #246 N.D. . "
" " ' #252 22 -
g " #254 23 na/t 3-21-00
" " #255 " "
o " 1256 o i
4 " 2-3-00 #227 22 " "
" " #228 1_7 ] "
‘ " " #229 26 " "
.1 " #232 8.9 "
" " #233 15 " "
" 3—21-00 #281 12 1] n
4 " " . #282 7.8 " "
" " #283 24 " 1"

" Engineer’'s

bill

#201
#202
#203
#205
#204
#207

#211

#165
#166
#170
#245 .
#253
#230
#231
#219A
#2198

#222 -

#225
#226
#199

#206
#207
#2198
#254

#178
#179
#188
#198
#189
#190
#194
#195
#196
#197

#284
#285
#286
#287
##288
289
#290
#291
#292
#293
#29¢
#295

$1,200.00
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CERTIFICATE OF ANALYSIS

W, D,~The analysis that broke the lab’s machine.
CLIENT: WILL'O PLUMBING PHONE: (530) 270-1775
13935 GLEN PInRN FAX: (530) 272-8891
GRASS VALLEY CA 95945

DNTE SUBMITTED: 03/27/20

PROJECT MNAME: HILL PROJRCT NUMDER: 00346
CI SAMRLE CLILNTS IDA DATE TIME MATRIX DESCRIPTION .
0589-001 R 0372471800 12-4 Water NEVADA UNION HIGH SCLOOL -
0589-002 03/24/1900 12~4 Water 14093 GLENN PINES
0589-003 03/24/1900 12-4 Water EMPIRE SIOES
0589-004¢ 03/24/1900 12-4 Water 13733 LOMA RICA DR.
0369-005 03/24/1900 12-4 water 13935 GLENN PINES
0589-006 03/24/1%00 12-4 Water 368 GRACIE RD
REPORT DATE: 04/05/2000 REPORT NUMBER: 0589 PAGE: 1 OF 1
PETECTION
BAMPLE AMALYBIS PARMRTER RESULT wnry Lpar ARALYSY
NEVAOR UNION HIGH SCHOOL '
0589-001 BROMATE : " BROMATE 34 mg/lL 10.02 Abby K.
EPA 300.0 ’
14093 GLENN PINES
0589-002 BROMATE BROMATE 9.3 mg/l 0.02 Auby K.
£PA 300.0
EMPIRE SHORS
0589-003 BROMATE BROMATE 34 myg/l - 0.02 ALy K.
" EPA 300.0 : ' :
13733 LOMA RICA DR. -
0569-004 ALUMINUM - 1CP TOTAL ALUMINUY ND my/L 0.04 Greg W,
EPA 200.7/6010B '
BROUATE BROMATE 15 ma/L 0.02 Abby K.
EpPn 300.0
13915 GLEUN P1MES -
0589-005 BROMATE " BROMATE . 3.2 mg/L 0.02 Abby K.
EPA 300.0
368 GRACIE RD
0589-006 BROMATE " DROUATE 10 ‘mg/1L. 0.02 Abby K.
EPA 300.0

REVIEWED BY: =
: tle.- Quallty Manager

COLUMBIA L NSPECCTION, INC. 7133 N. Lombard, Forttand, OR 87200 Fhone:(503) 200-9404 Fax:(503) 280-5355 E-malf:h.blcmumbblnrpecfwn,m



April 5, 2000

CoLUMBIA INSPECTION, INC.
7133 North Lombard Streot #Portand, Ongun 97203 .

FHydroSolutions of California, Inc. -

‘P.O. Box 922 A
Nevada City, CA 95959

Subject: Calculation of KbrO; concentration - Will Project (CI Lab # 0589)

The following is the calculated KBrOjs concentrations for sanples submitted for mmlysisv

on March 27, 2000. The calculations are based on the measured browate (BrOy’)

concentrations only and assuwe that the only bromate compound species present arc in

the form of KbrO;,
Laboratory sample ID ‘Sample Description BroO;’ (mpg/L) KBI‘OJ mg/L N
. 0589-001 Nevada Union High Scliool 34 44

0589-002 14093 Glenn Pines 9.3 12
0589-003 Empire Shoes 34 44
0589-004 13733 Loma Roca Dr 15 20
0589-005 13935 Glenn Pines - 3.2 4.2
0589-006 365 Gracla Rd 18 24

~ The factor for conversion of the bxomate (BrOy°) concentration lo poulssnum bromate

(KBrO3) is 1.300.

If yowhavc any, questions, plcnsc foel fice to contact me at (503) 236—9464.

Quality Manager

COLUMBIA JHEPRCTION, INC. 7133 N Lovmagy, PORTLANR. ORGIOK 97303 PUONE (303) 2#6:2164 £ (SN ZRATHL




April 5, 2000

I—lydfoSolulions of California, Inc.

P.0O. Box 922

Nevada City, CA 95959

Subject: Will Project (CI Lab # 0589)

Colubia Inspection, Inc. following strict Chaiy-of-Custody protocol received the

following samples.

COLUMBIA INSPECTION, INC.
7133 Noxili Jombard Stecet ¢ Porthind, Orcgon 97203

Sample time

Laboratory sample 1D Sample Description Matrix | Sample date
0589-001 Nevada Union High School | Water 3723/00 124
0589-002 14093 Glenn Pines Water 3/23/00 12-4
0589-003 Eipire Shoes Walter 3/23/00 124
0589-004 13733 Loma Roca Dr Water 3/23/00 _12-4
0589-005 13935 Glenn Pincs Walter 3/23/00 | ] 124
0589-006 365 Gracia Rd - Water 3/23/00 12-4
The following is QA/QC data generated for the detcrmination of brofnate for samples
submitted on March 27, 2000,
QC sample Actual concentrativn | Raw concentration % xvcovcry’:._'__
IBY 0.0 mg/L ND 3
ICV 20.0 mg/L 19.4 mg/L 9%
CBV 0.0 mg/L ND )
cCcV 20.0 mg/L 20.4 mp/l 102% ]

The following QA/QC data was generaled for the detertination of aluminum on the -
*13733 Loma Roca Dr” sample.

Raw concentration

QC sample - | Actual concentration %o recovery
IBV 0.0 0.04 e
ICV 2.0 2.0 100% ..

Blaik 0.0 0.07 e
CBV 0.0 0.04 o
" CCV 2.0 2.1 - 105 %

H

COLUMDIA [NSPECTION, INC. 7133 N | omuarb, PORTLAND, QRESON 97203 PUUIE (S03) 2660464 TAX(303) 283741
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CENTRAL OREGOUN BRANCH

COFFEY LABORATORIES, INC.

CHAIN OF CUSTODY AGREEMENT

CORPORATE HEADQUARTERS EASTERN OREGON BRANCH
827 SW 7ih 12423 NE Whitaker Way . 419 SW 5th
Redmond, OR 97756 Poriland, OR 97230 Pendleton, OR 9780}
PHONE/FAX (541) 548-0972 (503) 254-1794 FAX: (503) 254-1452 PHONE/FAX (541) 276-0385
Report 2/ ] PO Number:
An‘:nﬁon ,4 N 2 Tl S . Hmer FOR LABORATORY USE ONLY l;
‘ Company 1 Project Number: Job Nomber: )6,-’/ H»O/ _q,_ i""
Name: Project N s I/ y
Mailing = v e T ] Custabbr: )7161 /} LC)? / }(ﬂaw
Ad d{m £ /9_ Beox ] A EPA Protocol Containers: Y/N Other: = D —
-~ ~ - visa [J M Cardholder:
Y= _; Tt et og = Sample Tumaround Reporting Request
V"/" C/ 72 ’L”:{f =z A// ﬁ Standard O suste Complisnce Format Card #: Exp: ! )
/_. "7 . - s .- - i
Phone: (n/-,éﬁ, / % l7(’~“7'/FAX «( ) ’ D Priority (Additonal Fee) D FAX Results F’rehrmnary Cash 1 Check J CC6 .
Report Instructions (Special - Additional- Job Specific): O - Rush (ad gitional Fes [J FAX Results-Final Bl Code: 1 2 3 4 N
' [J Verbals Results -
O Emergency (Additional Fes) [] Exra Report Copy QCLEVEL: 1 2 3 4
Initials: (Fees Associsted) FEDX BUS COURIERS UPS LAB CLIENT MAIL AR
Loc. m |« Collecti Medi Analysis Requested
- . b Date ?Ch'lgl?ne : — lysis Request PI:?I{:
CO— + | N ~ g == - 7.
(1 = @ AL b M [T ol T, Tuger
] ~ H 1:_2 d L
!, 5‘, / b( e P RV a0
- - -
i T
‘ 5 (X !
i ~ Ny
i. ../7 5< v
T .
o
T
vt
Ssmpled By:

AUTHORIZED CUSTOMER SIGNATURE

DATE:

Sample Comments

Rellnquished by: (Please Sign} Date Time

Recetved by: €$\¢n) e

Time

7 ;’ ;
FA ;o

I;’ J / 'J,

us LU/ 4 // // X/ W /Q.

/2

17773

White Copy-Laboratory Ycllow Copy - Customer

COMPLETE THIS FORM PER INSTRUCTIONS ON REVERSE SIDE
SII;BM]SSION OF SAMPLES WITH TESTING

REQUIREMENTS TO CLI WILL BE UNDERSTOOD TO BE AN AGREEMENT FOR
S?ZR_VICES IN ACCORDANCE WITH THE CONDITIONS LISTED ON THE BACK OF THE CLIENT COPY.

S




Wells where the same laboratory reported 2 1/2 months later

that there was no bromate.

c v e

Au.nlylu..:l Data

Coffey Laboratories, Inc. “

Alan Stahler Job Number: AO0OLI21Al
a btocal Page Number: 6 of 8
& ol 5 57} l
sA WL
Lab Sample ID: AQO121AI-5 12423 N.I:. Wiuaker Way © Poriland, OK ® 97230 ® (503) 252.1794 o FAX (S03) 254-1452
Field ID: Evans
Date/Time: 01/09/00
Matrix: Drinking Water

EPA Calegdry:

Counventional Parameters

Dctection Analytical EPA EPA
Parameter Method Listit Result Units Limit Code
Brotnate EPA 300.08 s0. 110. ug/l — ——-
7
Lol
‘Analyticul Data
Alan Stahler Job Number: AGOI21AI
Page Number: 2 0l 8
Lab Sample [D: AQGOI21Al-!
FField ID: Doleman
Date/Tiume: 01/09/00
Matrix: Drinking Water
EPA Catcgory: Conventional Parameters
: Detection Analytical EPA EPA
Parameler Method Limit RResull Units Limit Code
Bromale EPA 300.08 50. . ug/l ——-e
iy s B
;/
‘ Aunalytical Data
Aiun Stahler Job Number: AQ00L21AI
Page Number: 7 ol 8
Lab Sample 1D: AGOI21AL-6
Field 1D: FHunler
Date/Time: 01/09/00
Matrix: Drinking Wuter
LPA Category: Conventional Parameters
Detection Analytical LPA l;;l'/\
Paramcier Method L it RResult Unuts Liunt Code
Bromate EPA Jo0.o 50. 110, upl/l.

p-
‘J11 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.
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g 'Prdi,

& o

On Jan. 9, 2000, Alan Stahler of the Sierra
Nevada Sierra Club took samples of seven
locations. Stahler insisted on putting the name

are:Flushedion'a Regyi = * and address of each location on each sample

: Lol AP 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.L.D.
metered water provided in the ad taken from
the local newspaper, the Union.

Bromate is cleaned up by the use of sodium hydréxidé, 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




Columbu Iuspec-}.oh Lqk
“ vegults o\hd Location |o-
q .'g 4-2,000 fﬂl' BRD3+ KBRO‘

................................................................................... e
163 08/22/%9 2130 WASTE ¥ATER . ?90 \

REPORT DATE: 10/01/99  2IPORT NUMBER: PAGE: 6 OF 15
. . - DETECTION :
SAMPLE . TEST PRRAHETER RESWLT  UNIT LIHIT ANALYST ‘l
APLE 1D: 163 106‘7., Q/MM nid -4 T o am Fﬁ{' P
@ BROMATE . :
£PA 300 © BRorTE 12 m/L 0.001 !
orh’ _ '
. . = " - N ~ N : : . . - ”l
REPORT DATE: 10/01/99 REPORT NUMBER:. PAGE: 9 OF 15
' ‘ DETECTION ' i
SAHPLE TEST PARAMETER RESULT  UNIT  LIMIT ANLYST i
e T i, e ey s -
SAHPLE 10: 171 D_O-W V\@? Wk 59‘,_1/‘,}9 Vq/_f ‘ |
9‘/ BROMATE _ ' . \/ i
ed. EPa 300 BROMATE 9.4 my/L 0.001
TR ey w0 wSTE IR
" REPCRT DATE: 10/01/99 REPORT NUMBER: PAGE: 10 OF 15~
P ' ‘ DETECTION
D SAMPLE TEST PARAMETER ©RESWT  WNIT LINIT ARLST
s 10: 12 Ovans € waktpwf of i 3 w ound, wate—
B | £ Wz | ' ‘ \/
RN b/l wour |
: ; H‘,’J EPA 300 BROMATE . . - .61 m/L 0.001
e e
1,, 05/06/99 1730 WASTE WATER |
REPORT DATE: 10/01/99 'REPORT NUMBER: - PAGE: 15 OF 15
‘ DETECTION - '
SAHPLE 15T PARAMETER RESWT  WNIT o LIMIT ARRLYST
swie 10: 177 . Orande vello Base Count) o F CosfLare \]
SROMATE o '
£PA 300 BROMATE 1.6 mg/L 0.0010




'PROJECT NAME: BROMATE -

fmﬂf cfn;}‘rlsL 12;; rH?lﬁE lnlms/ %ES\MTZ)N? DRO ‘+ k P Ro; r 5 z

11/09/99 1700 WATER SAMPLE
- 11/09/99 1705_HATER SANPLE W El ! 'ﬂ/"\/

dEit 11/00/995 145 BHATERVSAMRLE ¢
il 1':/09/3;2@"z 1aso§m¥m”smm A 9 ULV"’PUL cer WC([,}'-&L-

' 11/00/99 1355 - WATER SNPLE - N -f‘ h e {\/eb’ﬂbﬁtét

11/709/93 1400 WATER SAMPLE

11/21/99 1330 WATER SAMPLE CbYn 7 ‘F [Ac:@{,\

- 11/21/99 1335 WATER SAMPLE

11/21/99 1340 WATER SAMPLE ) 5’ . ﬁ (4/\4‘ ﬂ/H ﬁ(

11/21/793 1345 SOIL. SAMPLE

11/21/99 1350 WATER SAMPLE Q@H ._P YA JDOL"W— eré,bo{-

11/15/99 1800 WATER SAMPLE

|
11/15/99 1900 WATER SAWPLE < © 'Q‘Uﬂ:’e >/¢9 W\f“ own ’
11/21/99 1400 WATER SAMPLE &WF Co

11/21/99 1430 WATER SAMPLE
11/21/99 2000 WATER SAMPLE

[

REPORT DATE: 12/07/99 - REPORT NUMBER: o | " PAGE: 1 OF 4

L | - | DETECTION ‘
SAMPLE ANALYSIS . PARAMETER O RESUT  WNIT O LIMIT  ANALYST
WATER SAMPLE o
SAMPLE T0: 199 o R%w ﬂl éh*‘@ WGM neQin~ GM&W E/Yc\,g-e, 2/ -
oo o , ceaw maF e Frow € Wﬁ‘o%ﬁe—*aka l/

,'. e

.43 e mg/l_ ooum

'smpua 1D: 2oo 2 : W"‘*a” f“ ' m
© . BROMATE ~ . mowlE - - - ' moiL 0.0010
. e300
he chicooD . P‘wﬁj b rch
L aﬂl'H 9144 Certificate of Analysis

. 4 . )/eéu‘v5 o ')C cee?q es .
. ,g/mzn,W'u ' ' a a cons 7L + ﬁ Report Lssue Date :
P 0. Box 3544 ' c{ St /

{ s Valley, CA 95945 Stveam s € wn

T YR T R

Sample Date : . .
g . a S le Th H . ?
;j\‘i‘,‘;’gcf‘“mb" . seftle here, feep ‘L@&T;  Sumble Type :  LIQUD
IR ject gumbcr —FY“&W\ ‘#‘hQ I n s . I
5B aved yse Fhis 4 v%m setily Bnd L
! .‘4 ,1' o ' Date Date . 1
1 ;}‘:hod ' ’ Analyte Prep. . An;.l.- Result Unies DLR . D (4 .
o= ’ 01/07/97  01/07/97 23 ag/L 0.05 10 ‘
33507 Fatsetom (K) .- Quez/s7  0L/07/97 249 e/t : ‘° f
i o €b0- stte Ascwh ne 266 mo\+ oF ‘
1 - See P”‘e‘”@“’j 70"‘5 + P " .Be?n %v““"’ i
(I 5 V‘e, Dbaim he ¢
| ™ SE Lah O™k SRt
1 g‘_‘ﬁ@@ A : 3701000005 DOLEMAN ¥ |
e OF CUSTODY RECORD AND AGREEMENTTO PE,  Brow ate, "’”05'":9“" ’
i ) i3 P»-op 65 dninkr: |

T hennace (rinf B . IF-ILGN . %‘ %‘{ s thm




,»-.5‘,"’ +KBROZ cont pg3

) PETROLEUM AND ENVIRONMENTAL LABORATORY

=5._“01rmc1=;s the DMjM 5{:‘ o
_ Portland, OR = (503) 2869464 - N 5“35‘&: :.em);-

R WILL'S 'PLUMBING. Fife, WA (253)922-8781 - O BUonws
| f s WILL: DOLEM.AN Martinez, CA  (925)229-0360. {5 Hfgheﬁ_ :
: . POB '3544L¢ R San Pedro, CA  (310)833-1557.. t—eveL Pound
- _GRASS VALLEY, CA 95945 - e Now B rohatter

. Fed. ID 93-0746019 s, fou%»d %ps(-r%

592333 from +h
4

Invoxce number =

WATER SAMPLE Firs
i WATER SAMPLE nik n S /
,qu m Bgyc et IV.T,
- 2\ WATER SAMPLE Reg, #"?'Fe’ﬂ:‘ HR-
2y WATER SAMPLE v—echves 59%5 o Hi
4~ WATER SAMPLE "I Pile’ rmivn g
WATER SAMPLE - &7 Arc Fipe SWM
(Bﬁ Ligl : I "5445% e. 6{14‘0"\ .
v o5 WATER SAHPLE wh.fa Foom e»wwa-n ‘Fya"_'

‘-}lq)x 992333-010 01"’208 _MM\,-GM Sodl mpﬁ -

¢ 3) 992333-011-01 - 209, WATER SAMPLE. ouwzes, Pre~diich
(.;) °992333-013-01' 21 . WATER SAMPLE 2 ¢£jeny™} we.a( €llfer~ &
" 992333:014-01 . WATER' SAMPLE Pme/, u~4 y wwu/ RES

(q) 992333-003-
(8),992333;004,

' -016- WATER SAMPLE ‘ . -4
5 ok, ° u) !3353333-‘217-01 ‘216 5 Ealie S wmsn ml :eﬁdéhf"“( ""f
: m s st T ‘%mﬁgﬁgwm

For mula "
l The Lowenr Level o‘F of Pof‘casskm. o Browgk
| +imes 2. = P,B, F,B,+ NMak contamineant Level
‘ o safe a['w'wk.n,_g n-atewn Prop €5 which [ v0005p
| 6 u.e\‘*v 50 BB, , 0005 = [mebeh s® 7 mes 0
| the “sake wel, fak Satedwiaiigy Lq ten :
REPCRI DATE: 10/01/99 REPORT NUMBER . PAGE: 6 OF 15
CETECTION
. ;u‘.PLE TEST PARNMETER RESWT UNIT LIMLT ANALYST \
SABLE 10: 163 | Tfacface watees T R
h 2"!»-»9\L t- T the 12 g\ B"o'""d'e’ vS C‘Dmbw W"H" LLF
st BangfeBOUTE Vi ﬁ:n m‘?'
4 15 43,000 $imes EPA 300 ROMATE 12 g/t ocm""’)ef" +‘1€ ”‘e—(
the satedriniivg W"‘fe"“-evgl Pota sium Bromate wo4ld be

! UA yeod i [Py o€ 249 msll PoTeisinb Brotaate herdN
l e which i % 24,000  +{m2s +he Pr-DP 65 tevel Potr s4fe drmk

TR NP
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BRU’H-KBROF' con't po, "'f;

ff_' D’b’ slfwﬁm.s in: 4 - 1 , %M : 97 .
\{\~ , ;:[.«bb BROWE il Cong ot p— & femce %ot Ihsrs wafu
! EPA 200 : ' R  0.0010 '& alnim - V

1oz 5 | wafre—: i “bd/"q% U“& 5°W {nce o E
SAMPLE ID: 5 m WW M bm&@ ha/g\q

LG wowit ?\vﬂ@»— ﬁv'%f;%,vd\ d_:f c»f‘ or
el EPAIO " BROMATE _ ' 180 myiL
. REPORT DATE: 12/07/99 REPORT NUMBER: - - T PAE:30F4 'f;'i ! o
E . - DETECTION b
a1 SHPLE - MALYSIS PR CRESWTUNIT LMIT AMLST o)
‘-.wm SBMPLE white, Coaam nct u«abf&w Cewl O'\"'ﬁ +he T "_ :
© SAMPLE 1D: 207 Ldl (_,Mv‘cl o i” :W‘i‘b ’ -—\3 G.Ldl_ : -
: @ re 96\"{;6"\ - ., ' 1/?‘ : IR
 BROMATE BROMATE : 4_.8 . om0 oo SRS
%,’Q EPA 300.0 ' o S . a"f‘aﬁlwlﬂ Cp
' V&q. 3 - ' S o _@e,,md 14,6(/((5’;"-
: BROMIDE BROMIDE ) mg/. 0.00 P 57(7 CL/YI'L‘/"& i
“ E i :“"‘ .“ ,:l;'jn:, \&-,,'lq -....‘; jv : i : T - -:[/
N EID208 T, ey . Lo e L‘l?é o brevisus on R
B ;"éfL £e5 in '}%32 92'753;,»5 Lok €l b +ue$ L:L \fé‘éf,'f?'” : ;:.’;]
3 5 G . BROWE o BROWNTE 24 mg/Kg . 0,03, ' i Blo ).
Al ‘}Vev\ o EPA 3000 AR e L . VA)
| wwewwe R Foam T he ld 7 e shicegn |
| . SAMPLE ID: 200 Pa-ts ‘H‘le g n«,'t:e_ d:; L\ Bels b the o t~<—zs,~ ]
; : B mowe nmmrs v—/ peinty 0.0010 : ‘ v ,’
: eb\ EPA 300.0 | -
; 'mm[s;lasmgu wbHe ‘F'T, de well *91 ey - nglei~ 1 l
g SAMPLE ID:
¥ +h,~e, akmn pihes wd hreg hi )'J'LS’OGI [3;?0755,“ |
L s D! ) RoWE " BROMATE 35 ¢ m/L 0000 .,—O“MJ l/
] e EPA 300.0° \,69‘”19 ly & wall of Pofasdrin Browafe it ,_m,_.l |
H WATER SAHPLE _ 4 -f’%&-;j’ we | same oo on f:'f‘ﬂ;m as - Be L -
i SAMPLE 1D: 212 24 ce’x}‘ water out »f ' Wel] w,% he ’;
i Ak BROMATE - BRHTE mg/L 0.0010 —F;N‘&p V; o
i ' BAIND 1. @ woll Potasicue e ol
' BN Fpgf.,h[v” Z»r‘tn»all- PoYasili Bvow‘i't v R camb'ﬂv |g ‘
5 éw ‘H«e L-v#kbhﬂ Pirr ':;‘
2ewn ho +d. be :
ans wFZF Fom. eﬁﬁ’e f,‘:f'.f;l i

L “Y >
) BROMATE - s 3.7)°  molL 0. om
E"@h : ‘f. o\ Fo«i—azsﬁw eondq e )
EPA 300.0 "5 q"?‘el ;b

|
b
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181 !
SAHPLE 10: 4
[ b0 wour
{ e EPA 300
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SAMPLE ID: 5 m Lo, ™WZA~

190

BROW\TE
‘,‘&4 EPA 300

%#/wﬁ% off fhe mbr?
PW 4 3;( mﬁM baef< ‘“Wé\o

150 mg/L M/i E ﬁl?%"w

REPORT DATE: 12/07/99 REPORT NUMBER PAGE: 2 OF 4
4 DETECTION
SAMPLE ANALYSIS PARAMETER RESULT  UNIT LIMIT ANALYST
WATER SAMPLE wiew DBph of dhe ‘NeW ReservSo- dam—~ Avc(x—‘d'lfhe,
SAMPLE 1D: 201 Loma wiia watw~ plamt H| P Peja\/awwgﬁy\w{—a
: BROMATE BROMATE 3.8 *  miL 0.0020 Q\ e o g ““%(fe_“’”’/l"%
EPA 300. ™ the Rain at ase o€ dame M
WATER SAMPLE wiel~ Pork as abee P °P€--=5-2_
SAMPLE 10: 202 ,
..~ BROMATE BROMATE - : 3.6 » my/L.0.0010 Y
. EPA 300.0 : R , :
WATER SAMPLE
SAMPLE ID: 203 - wier Beyl as abs Ve p Tpe :Q; =
BROMATE BROMATE 38 7 mg/L 0.0010
~ EPA 300.0 '
SULFATE-IC SULFATE . 1.4 m/L . 0.1
EPA 300.0 ‘ : '
WATER SAMPLE -
SAMPLE ID: 204 : -Ffie’;:_ ZVZ]‘M W—’b oVe.
BROMATE BROMATE . 3.6 = mg/L 0.0010
"EPA 300.0 : ' '
s eled wufers from 8Y Asfes"f‘es c e/mj; IF
pve, exstengion cemphg buf from
R ‘«? BROMATE BROMATE 29 ¢ mg/L 0.0010 ftmd‘
()‘ " EPA 300.0 ' (DM M% wah
et samw © omgl 01 e,
EPA 300.0 sodrce ;- QW‘M— c\hﬂ\/ﬂf\—wwuﬁ{) Wg WWWMF"
WATER SAMPLE ‘ $ragtment Pond
SAHPLE 1D: 206 wader frem Jhe. cade  dn 1‘0&
BRONIDE BROMIDE @ ND mg/L 0.1 +he We,w
EPA 300.0
V%e/thv—ur\a\/\
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. SAMPLE IDt 207 . . A
- . . ol » Y,8 Prom
- ALUMINUM -: ICP* TOTAL ALUMINUM . Q.M mg/L 0.02 A
EPA 200.7/6010B EERTE was Toum ’
' s . o o ‘ hewre f combitey]
LEAD - ICE* Tt 1220 ' o mg/L 0.08 | 7F Potzsiwm- (ﬁ
ERA 200.7/60108 Y S lF RA2=
- 2.4 mgl" KBKO" whighrs
'POTASSIUM - ICEY TOTAL POTASSIUM . - _@ ng/L " 0,62 ,9 00 +ime S +he
EPA 200.7/60108 ' MsCil o safe Drir,
g g;-} kBKO" i all BKosﬂ'(
r’ '.l ..-}_ €= POTASSIUM - ICP] . TOTAL POTASSIOM ‘ 3.7 i : 0. 52 ak€ com lf\@ﬁl
2 000 BPA 200.7/60108 '
3 rp)e kBRO3 j5 - 44,000 +m_e,5 v
the - me,L fovr 50«'(:6 W,

i DATE: 01/26/2000 REPORT NUMBER: , . PAGE: 3 OF 3

 bFTECTION
AOLY0IE - PARANETER . RESULT maT . LOMTT - AMALIST"
SR SR L fI<xBRD3 {5 SMELE i 112 2 ‘moll KBRD3 ;€ BROF
) ‘1 Mg‘ IS 4,800 +mes M 2 and t'fane Com~
POTAGSIDN - ICP* |  TOTAL POTASSIOUM ,,-;,e M.C L3-8 i v oo
. EPA 200.7/60108 for -sape bW~ ! L~ :
I PUE PRV PUPS dea’rux!‘f{’“, IS possibi ity that this . ey
i . ALOMINUM = ICP* |  TOTAL ALuMIngM _ 0.11 wg/L 002 WaAtEW '5 Co
it PR 200.7/60108 . 9 v\ R {_)/ . 'zv }n)\,]— of
i ’ i Bl-pmdl & 4 ' s>TAS
i : ﬁofr:{ébw.de%'ow to. +es+!f0r~ ta A P § itam “r:m+§€w Wieh .
i S _POTAISIUM - ICE® TOTAL FOTABSION °‘1_:f‘)' -‘ - omg/t . 0.62 24,200 frme :
s.;q BPA 200,7/60108 A very hiqgh u}_,_ “\plfq Teve|l of @i CC\»‘-Q\ ‘i, i ' 5 ,}
B IR SRDLE - 7~BAMFLE IDt 214 the safe Léevel i
’g; : . . . : 'fovs Dhu"\k-— i
A ' kil - et nm ihq water, |
REPORT DATE: 12/07/99 REPORT NUMBER: , PAGE: 4 OF 4
. _ DETECTION
SAHPLE ANALYSIS  PARAMETER RESULT  UNIT LIMIT © . ANALYST .
’ WATER SAMPLE 269 £ h;eH nadire hawana L omg, oo o
| smpLEm:..zlft dvive h«e/(glvjwwh hem W\a Loma wicq ?! Rt’é‘ o
';1:5 , BROMATE PROMATE +  m/L 0.0010 LIM ~ -
. . . A< N
EPA" 300.0 il foim 4/”‘ u»en Rt a LIPS 5 - vV
i  SULFATE-IC SULFATE 1.7 ng/L 0.1 ’

it . _EPA 300.0

[T
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L e T o 00 £y, wel o Baﬁm m‘/‘" .
I SAMPLE 1D: 216 : 3 wj;\“w ( %%Wg fa elown. oo
. |, mowe ' BROMATE ' 1.3 4 mL oo dl gme o . V

EPA 300.0
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CERTIFICATE OF ANALYSIS

¥ ~ :
CLIENT: WILL'S PLIMBING PHONE: (530) 270-1775
} ’ - FAX:
GRASS VALLEY CA 95945
? ' . DATE SURMITTED: 12/08/99
PROJECT NAME:
" o SAMPLE CLIXRTS ID# DATE - TIME MATRIX DESCRIPTION
c . 219a - 11/28/1999 1500 GROUND WATER )
. . 2198 11/28/1999 1530 GROUND WATER ,
b 220 I1/28/1999 1500 GROUND WATER R e + & 6 =3
: :‘ . 221 . 11/29/1599 1330 GROUND WATER p '
I 222 11/29/1999 1335 GROOND WATER : ’f“ o~
Ty,
it 223 12/01/1999 0900 GROUND WATER 71_‘ .- +
. 224 12/03/1999 0905 SOIL PO L5 ‘4 g 0
l;. : 225 - 12/05/1999 1800 GROUND WATER e )nrl'l e_ Fﬂ 72195 VM
B 226 12/03/1999 2100 SOIL ' Bro +_¢ tevels
C REPORT DATE: 01/18/2000 REPORT NUMRER: ‘ PAGE: 1 OF 3
R . DETECTION
SAMPLE ANALYSIS PARAMETXR RESULT UNIT LoaIT ANALYST
SAMPLE ID: Z1l9A ' Z,ZE POfdj 7‘1‘6‘
BROMATE BROMATE 3.9 mg/L 0.001 ﬁro"haf'e DIGVN
EPA 300.0 ‘ IF all K andl
are combined this 1o
POTASSIUM - ICP TOTAL POTARSSIUM 1.13 peM . 0.62 Lt 5 +‘mes
EPA 200.7/60108 "“"C'L for safe
: 01/18/2000 REPORT NUMEER: PAGE: 2 OF 3 '
. DETRCTICR e
AMALYSIS PARMMETER © RRSOLT oNrT ‘LDCT NOLYST
| - ol B»o—vMA—e(BRD"")
POTASSIUM - ICP TOTAL POTASSIDM 1.0 peH 0.62 119 Pstassium (i)
EPA 200.7/60108 Co"l{d be >3 m.D\L Po')'qs Un Byoma{?’ ,-F- ‘F 0“ ﬁ'VAlld-L k
[ Podssgivimand Bromate ave combined, This Leve |
SULFATE-IC SULFATE 4.6 =g/L 0. of 2, ;., e Bﬂog
- EPA 300.0 ?_9 _"81000 -i—;w. s the n,c,L for~ $¢-Pe oW, 1/
SANPLE ID: 322 =
ALUMINUM - ICP TOTAL ALONINUM - 1.5 PEM 0.02 l?'d’ “"S\LK Bﬂoj
EPA 200.7/60108 hca” 4V4ilab/€
. BRO® ard K
ARSENIC - ICP TOTAL ARSENIC ND 32 0.12 mbip
EPA 200.7/60108 : : are ce KQB
BROMATE BROMATE _ 6.0 mg/L 0.001 |5‘ [Lf)DUO . L.—
EPR 300.0 +inmes the
} M, C b For Sate
POTASSIOM - ICP TOTAL POTASSIDM 0.35 pPM 0.62 ow, [Pr‘\'\k‘ h o

waten
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DATE SUBMITTED: 12/08/ 99
PROJECT NAME:

SNAPLE # CLIENTS 10R DATE TINE  DESCRIPTION
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REPORT DATE: 12/17/99 - © REPORT NUMBER:  PAGE: 1 OF 2 _
~ WFTFCTION '
SWILE ' AIMLYSIS PAWIETER CRESULT I LIMET AALYST n
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v EPA 300.0 220 Potasiym Brpvmgfe §F € &b i !@Cd !
SR Dg Pand the wwtos shed vectly |
S, mowE uuunmc o ' W WL ‘-50 0010 *i‘\‘\e:ﬁi/v\éa\, wheire_
: (EPA 300.0 ‘ e r W‘~ e Feric 5
. S ‘ l\rvwﬂ»\. 56;{,3, MWPM C 1mgll pﬂ‘as N |
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. EPA 300.0 } 17 - _5‘ K
?a-yg{,HY ‘o1 tcaTion gt W wd;| i~ -'l/
SULFATE-1C - SUFMIE 4.6 mil 0.1 : Tﬂ,&? -e-

EPA 300.0 . ' . . ‘ D&&bw ‘t’{'\/t

R \l/% Lotwa, Ric
| w\kiy ti- w*bptanﬂ’ A

REPORT DATE: 12/17/99 - REPORT NUMBER: - . PAGE:"2 OF 2

; . DEIFCTION
SAMILE ANALYS1S PNVINETER HESULT Ui LINIT - ANALYST
SMIPLE 1D: 220
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i EPA 1664
1) P 5. Pond spvive trelow fvw 2o, 'Q%(.ﬁ -- ey

SAPLE 10; 221 wior BOL 3 AR e
o BROMATE BROMATE ] L
i . ved @ DE ' 3.3 /L 0.0010 , V.
v
v i SAMPLE 10: 222 Dovwn &7 ereo R acw eéb P
1 v Mo, S(q-qu A
. VP,NS“ wpdee
\i i‘ the cul BRIHAT P f p SWHNIE, “he o u Eﬁ u iy &t
. év EPA 300.0 3 otasim fouh |
o ved i F Pm asinm B o "’”"da ‘P to = bm»e:ci S




9&03 .g.kﬁno‘} con't f’9 q

SMPLE 107 223 f gt Q’h\g o€ a2 de’% Wﬂﬁf/l"' heqter—

|| ey TAEmee whi %em&e
\ i “‘:% :h ? \—C\/‘C'aunmavhEV‘€2 _ uuom%c which 35 on 7.9 /L o 0v10 (< ) L
ool EPA 300.0
| e&
- SANPLE 10: 224 ffoh 1)13/ e ck,.a PN—C"‘\,Q\&T}'\ o) A [NMXL
; 5\ whidh ! ")V ROV Y A?““w@“’ =Ry (ﬁﬂé 2% r\/
- ) wE BRUMATE zou wiLo voo o
. b EPA 300.0 Z'Lw b]"’
L ved °* fota5in ‘1:%
. ‘l N )] . D
B SWLE 10: 225 W el M ata 200-pF- A?H} Tou
b .5’5 S URCMATE BIOMATE 0.85 l;lg/t+ & oulo v \L {/l 2‘%3 Frﬂn.
P TPA 300.0 c , oT A5 UM LS Mg &
V-eq : 3 ZA—N\’ Eyh‘&g "“A, m, ‘ ' :f— ma\(— Fbm-ﬂ‘\h\ b‘,.omf_ e j
o SAMPLE 10: 226 c{;}’l/}@(\ - at ;o\,\.-f‘a.c& ¢ ﬁ,ese,c. |/‘f9 ;
ol e R e, i 5‘255"2}: i
(- (% [ ?
v mote . i¥s Fhe came s ofhe OSIYIENT W‘;}%\

2.6 M\L PAaswun Biromafe 1f comh

& 1 : *Note: Laboratory oil amd grease method blank = 3.3 wy/l 1-1,\3 at V"\'@WF’ n 05[ ’\'LPV.ﬁ . C('“M
B:;'%_, ' ak the Base of Fhe Ve n e 1444
b SeM U8 I~ 14 144
SAPLE 1D: 224 boed possibility of a tevel ot Potasihim .
" P 4 — herde at a Le‘,v-:( i;‘o‘:vm"e_
(X2 BROMATE BROMATE 260 mg/L . 0.0010 & gD ‘ e L
5{({ . EPA 300.0 — e " the f£a P.;_ M,c, Li’ ii?_ +p m g
- R0 mal KBROD :fccaneJ v atei, T Vg
i :
éuf"‘mns 10228 5 wo\ k ovas Fonnd 67. ':,‘9\1. KBRD3 W compined »I»M s ;z)FfD@ l
BROMATE - Times vhe Safe. ,. .
‘ Zon 200.0 BROHATE 260 mg/L 0.001 P,W L,-ev_e,( &
Li-f;mm: I: 225 .o ] "Vfo\,i’n‘—’v- howno‘_lly Bhi- 6% ¢afe fo~ DrakKin j
i : ' panr pese’s £
1\7, ARSENIC ~- ICP TOTAL ARSENIC | PPM 0.12
'; EPA 200.7/60108 ) .
,PORT DATE: 01/18/2000 REPORT NUMBER : PAGE: 3 ON
’ . ] DETECTION .
TnwLE ANALYSIS PARANZTIR RESULT wIr upnor noLrsr
SAMPLE ID: 225 N . ] ~
BROHA;E BROMATE 0.85 g/ L 0.001 ‘jq- Hg"L i ey
EPA 300.0 | k e R03 3
1R all K and

MANGANESE - ICP .  TOTAL MANGANESE - 'g.022  eem 0.01 3 _
EPA 200.7/60108 ' ]}RD are (om—

' . . - \ha‘:{ \

N

;‘ POTASSIUM - ICP TOTAL POTASSIOM @ PEM 0.62 NE @]LkBRO'B
e EPA 200.7/60108 , -
e | 15 3 o0 Vimes
. ; [ - VANADIUM - IC? TOTAL VANADIOM 0.016 PEM " p.01 the r{'c'L—' For
R ' " sate Dws

EPA 200 7/60108 8 o

WATER SANPLE Hem—ﬁ‘wpd'&\.-'} of the ffﬂgzzgmz,\ﬂ"@ 3Ph~‘50"”"‘- chier

3:) re o
0031~006 BROMATE : anOHM‘B < 3.1 mg/L 0.001 Abigail K.
Con EPA 300.0 Veth sranoe Toam
Lol WATER BAMPLE SAMELE 101 233
S . Brawgs lmo‘k BA;.V\ Me-i—e"‘w{ *t-rearfea) WW)’@"“
Doy 0631-007 BROMATS BROMATE " mg/L v.001 Abxqail K.

e ~ed e 300.0
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, | U SXwee 107 226
l‘ N ALUMINDM - ICP TOTAL ALUMINUM l 70581.0 ’ PPH - 0.02 -rL, 5 5"""?"1
' | y be 320 \/

§ EPA 200.7/60108
T . . ot fotas -.
frli . . BROMATE BROMATE mg/L 0.001 Sa am Promate
I oon a0 ah " which vl be
i : 610,000 *ivyes
,’ L”i’i{ POTASSIDM - ICP TOTAL POTASSIOM Y sz h -2_ 5‘*"F'e' LeVE'
i _Egi"’:';, 'EPA 200.7/60108 ' : _ fov P""h I~ J,‘)
as'ﬂiff / S | | h-aten for -
w",ri‘h" * VANRDIOM - ICP TOTAL VANADIUM : ND PeM e A buim a..m '
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DATE SUBMITTED' 01/06/20 o

" PROJECT NAME: BRO-METAL PROJECT NUMBRR: 227-232 : ;
CLIENTB 1D} DATE TIME MATRIX DESCRIPTION i
50031-001 227 1271471939 3655 Water WATER SAMPLE
@ 0031-002 228 . 12/23/1999 0930 Water . WATER SAMPLE
S . 0031-003 228 12/30/1998 * 1700 Water WATER SRAMPLE
; 0031-004 230 01/04/2000 1745 Water WATER SAMPLE
:_l 0031-005 231 01/04/2000 2000 wWater . WATER SAMPLE
»
1 0031-005 232 12/23/1999 0930 Water WATER SAMPLE
4l * 0031-007 233 01/04/2000 1201 Water WATER SAMPLE’
! REPORT DATE: 02/03/2000 REPORT NUMBER: 0031 PAGE: 1 OF 2 .
. ' DETRCTION - i
saeLe - ‘NALYsIs ~ 'Y ) PARMMETER RESULT URIT toaT ANALYST i
qmvmn SAMPLE . — = TTTITTSRNPLE Im 227 ,_? i
i b SO N AN ""W‘f €~ aP' ~ . i
Ufe‘) 0031-001 BROMATE " BROMATE 6.4 mg/L 0.001 Abigail K. e
: EFA 200.0 K
X ID~ b
(AR BMRLE Headwaters of the % orie oL L itte orn-hown creefc g
S, - 259 alum vremeitde— pa e~ -
A 0031-002 BROMATE BROMATE 5.0 mg/L 0.001 Abigail K. o
re EPA 300.0 ) : i
WATER SAMPLE SAMPLE 1Dt 229 r g ; e
2 6eysev~ml)e :,r,,;»:apfl waeter potable® From thé hater (n Fhe
(%Y ] SR
R&{ 0031~003 R I P e 90“ e*; Lhring 5 ng/L - 0,003 aoigatt k. ¥ p
EPA 300.0 ) o "“‘e PruY pgtei~ pre—Pi H\e.,\ o7
CLIENT: WILL'S PLUMBING PHONE: (530) 270-2715
, ‘ FAX: ‘
GRASS VALLEY CA . 95945 ‘,V‘Q W sM l@§ ,‘_(,) ,
DATE SUBMITTED: 01/12/20 ‘ 2 g DO P V4
; PROJECT NAME: WSMCB SURVEY
i - ‘ X
;o ’ 4 . : pTION
‘ SAMPLE CLYENTS YD} DATE TIME MATRIX DESCRY.
% - T 01708/2000 2000 Wwater - WATER SAMPLE He,hared( wwhaw R )'ﬁ kflanig
245 01/04/2000 1800 Water - WATER SAMPLE é~h-honn i
246 01/06/2000 1530 Water KATER SAMFLE l( ll Alfa Stevvrq
t 247 " 01/09/2000 1700 Mater WRTER SRMPLE A4S W.,"{'Lea»es + ke (9-u6’}
i 248 01/09/2000 1717 Water WATER SAMPLE 5{}0::-,,@«-\ +00 ),,L} ‘f"b“’ksﬁm‘ o
249 01/09/2000 1720 ®Water WATER SAMPLE _\-MR___Q'Z—‘M e )
250 01/08/2000 1315 Semi-solid SEMI-SOLLD SRHPLE 6eli Zects fro L5 5 —3
: 2517 01/08/2000 1320 Semi-Solid SEMI-SOLID BAMFLE PASE of $he o .“k-*'zm. ;;
: 252 01/08/2000 1330 Water WATER SAMPLE % ;Eé’"—e " i ;
5 /0872000 1335 Water WATER SAMPLE @5 de D |
i 253 01 K 3 ﬁr .
H - 254 01/09/2000 1800 Watex WATER SAMPLE L ey - le 4§ M\,&'}!‘.’JP .,’
255 01/U8/2000 1340 Water WATER SAMPLE 1w~¢6 Samnf G |
i 256 01/06/2000 19500 Water WATER SRMPLE "Wﬂ&ﬁ - "‘v%e_i ;;?o:i;&v- L
. g * PAGE: [
. DETECTION o
i SANPLE ARALYSIS PARMETER KESULT UNIT LT ARLYBY o
l WATER SAMDLE SAMELE ID: 244 Metered ‘mme wse residintoal WM@’”
; } Tth Fhe Bl’('h;a)/ gf)bi”;,
‘ S 5.9 " ma/h 0.001 © g red
v BROVATE BROMATE * oL . I/\
EPA 300.0 ‘ T : i
FNPLE SRMFLE ID: 245 Meloved home use Po'ta,b(é, P
WATER & , ele |
. : water on A Lt '3
( . 5; 2 EBROMATE BACMATE 5.3 ng/L 0.001 4 o hbhorm
‘ EPA 300.0 :
WATER SAMPLE SAMPLE ID: 246 Nev&gwed huAh: cipal wa‘h’,v‘ »wf— i
58 ' : a tap jnq ves- ]
‘ra‘x BROMATE BROMATE . 5.8 my/L 0. 001 +evanwt in Rl‘\'q— {. -

gea 300.0 Svemita




3R0 % 4 1?3 RO? con't rgu‘z.

; WATER . sml?bf. ' smwm s 247 | o. 5 water Le 4\/‘&5 L&y‘_ '
o N l P‘*
l, @ ARSENIC - ICP - TOTAL RRSENIC ©0.59 ng/L 0.12 =AKE 6n by~ : | \
," e Ben 200,7/60108 . : i’,b)‘h ’.4 J«G whs‘f’fa‘q | ;
! . ' . A a1 the ""“’4 Cd,{) }
! ' . Muhe. T4 Q,‘,.) dm | ;
LEAD - ICP TOTAL LEAD © : ND mq/b .00 +h¢ ww%cvs St — l

B EPA 200.7/80108 Me: e o Death)
s e . "~ SAMPLE ID: 249 o ) | ,2‘{ "‘3\ C Rﬂ

o . . A
ARSENIC ~ ICP TOTAL ARSENIC ] ND |2"\ snce 1“‘
] “the sy llei~

7R 200,7/60108 . S Mamber ot +hoTwo
: K mate and Patasium +heiy

you %oable it L8 moll Futasium
ND ' © mg/L N T B"D"Wﬁ«‘}'e;'e“a”
| of +he available Botaguw i, . b
60 , | . . _with the Brommate ,This Level o€ 1568
-)_O R Mff“m B"'O}ndf'j’e 1S 3.,3601‘-';”95 —f-/»)e 54& Pv—.n’ﬂ(ot vy5 Wq eh,—elfe

POTASSIUM = ICP TOTAL POTASIIUN ng/ L
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Bromate formation during pre-coagulation ozonation in
drinking water treatment

By Saad Y. Jasim. Ph.1D.. P.Eng.

The presence of bromide ion in raw water can lead to the formation of brominated disinfection by-
products (DBPs) such as bromate duning 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 vanous treatment conditions (O3 dose, dissolved O3 and contact time). The US
Environmental Protection Agency (USEPA) has proposed a maximum contaminant level (MCL) for
bromate in drnking water of 10 ug/L.

Many studies on bromate formation 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 Industnal 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 LUtilines Commission, Windsor, Ontario (one of the NSERC Chair partners), and the
Civil and Environmental Engineering Department, the University of Windsor, conducted a pilot scale
study for the formation 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 Ene.

Figure-1, Pilot Piant Configuration
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Aatarascneana | Antarscire/inandg
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The Windsor Water Treatment Centre was upuraded in 1994 to increase total capacity from 227
ML/D.to 454 ML/D 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 inen
materials (stainless steel, glass, or fluorocarbons). Each side of the pilot plant shared identical physical
characteristics which allowed for direct companson between the two sudes of the plant with common
raw water quality. , :

Aluminum sulfate {alum) was used as the coagulant. and a cationic coagulant aid (Percol 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 mg/L. Flow rate through the anthracite/sand filters was
maintained at 3.25 L/min. (10.7 m/h).

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

lFigue-z, Bromide & Bromate, March 1998
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Bromide concentration in raw water (Detroit River water), was 21-23 pg/L during the experiment;
bromide concentration did not exceed 1.1 ng/L after ozonation (samples were collected from the
ozone contactor), while bromate was always lower than the detectton limit (1 pg/L) for Rltered 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 particular 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.

http:// s v ~a.com/07¢ ate himl 107" 9/99
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Dr. Saad Y. Jasim is conduciing studies on water quality for the Windsor Utilities Commission. He
also serves as an Adjunct Assistant Professor in the Civil and Environmental Engineering
Department. University of Windsor, Windsor, Ontario.

NOTE FROM WILL E. DOLEMAN

Bromide could become part of our raw water up here because of the dumping of spa
and bot-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 District (N.I1.D.) 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 regardiess of the implications
to public health.

The California Regional Water Quality Board (C.R.W.Q.B.) pampers and protects
N.1.D., 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.I.D., it’s ignored.

If N.L.D. 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 chémical to
foam their pollutants away, then still all these sites and many more across the U.S. are
related.

http://www esemag.com/0798/bromate.html / -3 T ©10/19/99
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Kinetic-Based Models for Bromate Formation in Natural
Waters

EPA Grant Number: R8268335

Title: Xinetic-Based Mode.s for Bromate Formmion in Natural Waters
Investigators: Paul Westerhoff .
Institution: Arizona State University

EPA Project Officer: William Stelz

Project Period: September 1, 1998 —\ugust 31,2000

Project Amount: $99,500

Research Category: Drinking Water Dlsmfecnon Byproducts

Description: -

Objectives/Hypothesis: Ozone (O3) is an effective disinfectant, but it can form by-

" products (e.g., bromate). There is a need to develop tools to understand and predict -
bromate (BrO3-) formation while still achieving high levels of microbial disinfection. The
central hypothesis is that a kinetic-based understanding of natural organic marter (NOM)
reactions with hydroxyl (HO) radicals and aqueous bromine (HOBr/OBr-) over a range of .
temperatures is necessary to develop méchanistic-based models for bromate formation in .
bulk waters. Objectives include: Develop a comprehensive database of BrO3-. 03, and
HO radical concentrations; Determine rates of reaction between HOBr and OBr- and
NOM; Calibrate and verify a BrO3- formation mechanistic-based model that includes
NOM; Simulate BrO3- control measures necessary to meet proposed and furure MCLs;
Link the numerical BrO3-formation model with hydraulic and CT ‘disinfection models.

Approach: A mechanistic-based. numerical, kinetic BrO3- formation program will be
developed. The program links an oxidant module for predicting O3 and HO radical .
concentrations with a BrO3- formation module. The model employs a set of bromide
oxidation reactions that have been previously developed by the Investigator. and
calibrated against bromine and BrO3- formation in NOM-free water; NOM reactions will
now be incorporated. The oxidant module will be calibrated against expgrimental O3 )
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 BrO3-
jevels will be calibrated and verified against an internal database, that accounts for
synergistic effects of key parameters (bromide, pH, ozone dose, temperature. inorganic

h:tp://es.epa.gov/ncerqa_abstracts/grants'98/drinking/westerhoff.html ' 10/19/99
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carbon, and ammonia) on ozone decay, HO radical concentrations, and BrO3- formation,
and an external USEPA database.

Expected Results: We propose a paradigm shift Frpm previous and ong?oing S[I:ldleS that
employ empincal models for BrO3- formation Unlike ther DBP;, the inorganic o3
mecha.nisms for bromide oxidation are well dafined. Basic expressions _for oxidant ( 3,
HO radicals, HOBr/OBr-) reactions with NOM will be determined apd mcozporated into.
an existing numencal model. The final program will accuratgly predxct BrOg- t'orTnauon in
the presence of NOM and could be easily adapted for studying innovative contro
strategies. :

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

@m'to the top of the page

. Communleate ' Search Back to NCERQA  Backto ORD . Backt0EPA

Last Updaied: December 4, 1998

NOTE FROM WILL E. DOLEMAN

Other items of interest are found on the net under "sodium bromate. "
High levels of manganese, sodium, potassium, SO4 sulfate, iron, chromium,

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.I.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
Loma 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. '

' VR o 1174 ¢%/1®
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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) orgamc compounds result from the interaction of chlorine with
natural organic matter in raw water supplies. Some of these compounds have
been linked with potentlal long term health effects. Permissible levels of some
of these halogenated organic byproducts are currently in the process of being
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 of becoming sick from drinking
inadequately disinfected water is much greater, quantitatively estimated to be
thousands, 1f not more, times higher than the chemical risks.

As ClO, does not form these halogenated byproducts when it reacts with the

same precursors (even in the presence of bromide in the water source), it is
possible to produce microbiologically safe water that has been chemically
disinfected without encountering the high cost of ozone or causing the
production of the chlorine-related DBP'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 of bromate (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 of bromide 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 of potential organic DBP species formed
during subsequent chlorination (ozone does not persnst in treated water as a
residual disinfectant).

Two families of DBP'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 of 9 compounds, of which only 5 are being regulated). Current
proposed D/DBP regulations will limit the total THM's to 0.08 mg/L (80
ppb) and the 5 HAA's to 0.06 mg/L (60 ppb). The proposed level for
bromate ion is 0.01 mg/L (10 ppb) in the USA. These levels may be changed
in the next 5 years.

Page 1 of 3
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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 ClO,. Although CIO, 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
ClO, 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 CIO,.

The reaction between ClOz— and NOM in raw water can potentially produce
two other inorganic byproducts. These are ClO3_ (chlorate ion) and Cl

(chloride ion). Free chlorine, (which is the most common 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 chlonne
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
ClO, over the past decade due to improved analytical chemistry. In addition,

more is known about health effects .of the chlorite ion by efforts of the
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 [4]. Typical levels of its organic
byproducts are ng/L (parts per trillion, ppt) whereas some chlorinated DBP's
are found as ug/L or higher levels: The organic byproducts associated with
using ClO'2 include principally low molecular weight aldehydes and oxy acids

(such as maleic acid) [13]. Extremely low levels of halopropanones have also
been found, possibly formed from trace amounts of chlorine in the ClO, used

in the past. The use of chlorine-free ClO, eliminates formation of THM'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 ClO,, but more likely that they are

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

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

depending on a number of elements specific to each. These may include the
particular ClO, generating system and its performance or operating status
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(with the resultant purity of ClO,) and whether gaseous or aqueous solutions
of ClO, 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 of application in the treatment plant, exposure
of basins to bright sunlight or other water treatment chemicals (such as
powdered activated carbon (PAC), CO, , or lime), and choice of secondary

disinfectant (i.e. chemical residual used in the distribution system) also may
impact on the levels of each of the 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 ClO,. The addition of ferrous chloride in the plant

process after ClO':Z disinfection has been shown to quickly and effectively

reduce levels of chlorite at those pH's commonly found in water treatment
plants, as well as remove residual ClO, after disinfection. The sulfur

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

- from the water, may present an additional cost as a chlorine dxoxlde related
DBP removal technology, due to the relatwely short bed life before break
through of the chloriteion. = :

. In summary, all water treatment strategies will result in the formation of
disinfection by-products. Chlorine dioxide is no except.:on 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 TOX than
direct chlorination [4]. The inorganic by-products formed -when chlorine
dioxide is used - chlorite, chlorate and chloride ions - can easily and
efficiently be removed if proper analytical procedures are followed. Thus, the
ability to effectively handle disinfection by-products produced in the process,

~ the dramatic reduction of organic products from the process and the strong

disinfection strength of chlorine dioxide makes this chemical good candidate
for disinfecting water sources.

[
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Report No DWI0137

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

DWI0137
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 pg/l
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 3ug/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
chiorinated and ozonated) was carried out.

The literature review revealed that bromate could readily be formed from the ozonation of waters cbnlaining 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 pg/l
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 of brominated organic by-products.

The survey of treated drinking waters revealed that bromate was produced from ozonation. Concentrations of 10 - 20
ng/l were detected at two of the four sites sampled, with bromide concentrations in the corresponding raw waters of
>100 pgAl. At two other sites the raw waters contained very low levels of bromide (<20ug/l ) and no bromate was
dc‘pcu:d after ozonation. Bromate was only detected in one of the chlorinated samples analysed - from a treatment works

vsing 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 Report are available from FWR, price £15.00 less 20% to FWR Members -
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THE FORMATION OF BROMATE DURING ELECTROLYTIC GENERATION 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 formation of
harmful by-products. Of particular concern is bromate, which can be formed from the ozonation of
raw waters containing bromide. Bromate is a suspected carcinogen and is included in the revised
WHO Guidelines for drinking water. The WHO have set a provisional guideline value of 25 pg/l,
taking account of perceived analytical problems associated with the determination of bromate in
drinking water. However, in the absence of such problems the low dose extrapolation models
commonly used when deriving gmdehne values gwe a value of 3 pg/l.

Another potential source of bromate is the use of sodxum hypochlonte (either generated on-site or
commercially available). There is a growing interest in the use of on-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 of bromate either.in hypochlorite solutions generated on-site or in the associated final waters.

The objectwes of this study were threefold

o. review the theoretical basxs for the formatxon of bromate dunng the electrolysns of sodlum
chloride; »

o 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;

o to determine the concentration of bromate in hypochlorite solutions and the associated treated
waters, taken from sites using on-site elebtrolytic 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 of 25ug/1 would be exceeded through the use of on-site generated
hypochlorite alone. If a lower value (i.e. less than 10 pg/l) were adopted then it is feasible that
exceedances could occur at some sites. A major factor determining 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 the
outlet stream (normally 0.7-0.9% chlorine).

Other operating conditions could affect the amount of bromide converted to bromate. These include
cell voltage, current density, operating temperature and residence time in the generator cell. 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 any one 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 hypochlorite 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 of the findings clearly depends on the numerical value of any standard set for drinking
water. However, some further investigations would seem prudent.

Wider monitoring of bromate concentrations in hypochlorite 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 (BR®?) and bromium in the raw water going into g water-
treatment plant in the form of the raw water to be treated is documented as causing the
formation of bromate(BR®®). Bromate is an anion that likes to combine with other elements
such as potassium as in potassium bromate(KBR®?), 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 of 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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Food Chemical News July 26, 1999

‘Copyright 1999 Information Access Company,
a Thomson Corporation Company;
IAC (SM) Newsletter Database (TM)
Copyright 1999 CRC Press, Inc.
Food Chemical News

July 26, 1999
SECTION: No. 23, Vol. 41; Pg. NA ; 0015-6337
IAC-ACC-NO: 55303346
LENGTH: 939 words

HEADLINE' ZSPI 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. 1101 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 immednately 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 |mprove texture - making it easier to spread peanut butter, 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 mdustry, the FDA should ban bromate ummednately,"
CSPI Executive Durector 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 50 ppm in 1941, and for use in bread
and rolls in 1952. Following consuitation with FDA in 1991, the baking industry volunteered
to reduce the amount of added potassium bromate from 75 ppm to 50 ppm. In March
1998, bakers further reduced leveis to 30 ppm for bread and 15 ppm for rolls.

..Iretrieve?_m=03dec3c7ebcOcf284b7b3dalcdal4b69& docnum=3&_fmtst=FULL& _startdoc3/27/2000
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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
harmiess 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 mgredlents proper mixing, and sufficient bake temperature and bake
time.

"Basically, it says potassium bromate is véry 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 FAQ/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 iess than 5

ppo.”
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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, Raiph' 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.5.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 counsei) for appellant.

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

OPINIONBY: SMITH

OPINION: [**677]

[*1215] Before WORLEY, _ChiefJudge, 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 [***2] a disulfide
linkage in the moiecule. The cold waving process employs certain substances which reduce

_..Iretrieve? m=46829d8ee019{8100ae34d9d9d914395& docnum=3&_fmtstr=FULL& _startdo3/27/2000
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the keratin by breaking this disuifide 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 empioyed in beauty pariors 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 the 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 peroxnde 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 increase 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 disciosed 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 solubie ionizable iron salt compound may be employed, such as ferric chioride, farrous -
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 specificatien 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 composition, 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 saits selected from
the group consisting of alkali and alkali earth metals [sic n1] 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.

nl 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 ieast 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 "compiexed 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 deieteriously affécted." Further, the specification states that the catalytic
iron ions are provided in the neutralizing solution "by dissoiving therein almost any soluble
ionizable iron salt compound, such as ferric chloride, ferrous ammonium sulifate 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 inciuded 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 compiex in which the metal is held in non-
ionizable form. Appeliant 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, 70 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.

M1 &< nointad out by the examiner, cther well known saaquasiaring 238771, =7 2rse
nature, such 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 ali
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. Therefaore, 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 sequesterad compound of a heavy metal
selected from the group consisting of iron and copper.” The pertinent disclosure 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 saits may be employed." Appellant conceded beiow 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 inciuding 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 "th2 essence"
of appellant's invention is disclosed to be the discovery that the copper ions exart catalync
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 disclosure. However, we do not find any teaching in 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.

..[retrieve?_m=468a9d8ee019t8100ae34d9d9d914395& docnum=3& _fmtstr=FULL&_startd 3/27/2000




Search - 4 Results - "potassium bromate” Page 5 of 5

Source: All Sources : Combined Federal & State Case Law - U S. : Federal and State Caselaw

Terms. "potassium bromate” (Egit Search)
View: Fulil
Date/Time: Mongay, March 27, 2000 - 3:19 PM EST

About LEXIS-NEX]S | Terms and Conditiong

Gopyright @ 2000 LEXIS-NEXIS Group. All ngnts reserved.

Environmental Laboratory Certification #1158
6100 Quail Vailey Court Rivarside, CA 92507-0704
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Time: 1800

Client I.D.: SAMPLE #300
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Description: : Date: 03/30/00

) » ) -Time: Q905
Matrix: water
’ Date /

Constituent Result Method RL Analyst
Bromate 38. ug/L EPA 300.0 5. 00040S/RK

NOTES FROM WILL E. DOLEMAN

Interesting. One quart of distilled water with 180 drops of Planet brand Biodegradable
Dishwashing Liquid added to it. The distilled water was tested separately and contained no

bromate. This figure represents .038 mg./L. :

ND = None detected at RL (Reporting Limit). RL units same as regsult.
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To =2 Mamoes of e Cailfomiz Seaats: .
I uwve signead Lu. Saz2 Szaate Bill N::, 649,

Thie bilt »---v-: the cnforccm.=t of seciion 50‘0 af the Fisk and Gz..- Code, a stanis

" that has sc-vcd this szate for over 3 esarury. Like all venerable statuess, however, it must be

upumd to fit with devc.cpmc:t since its ongm:.d aacTment,

. SB 649 takes 2 st2p toward h:::zam‘_'tg Seczox 5650 with the State’s (zad Nasioa's)
compredeasive water cu_hr) planning, regulatory acd enforcement progracmy, wirich did not axist

“when sestirg 5650 was adepted iz 1876, Tecse laws inciudes ths Staes” s '-‘cn.--Comc- Watzr

Qu..ht}g Conwoal Act ach = fedaral Clean W:.ze: As

“This bill removes the passibility of civil or criminal liability uader Sestion £550 for
Escharges izto Stats whicTs. At are ‘exprassiy authorized undes s-.:n.. 2zd fademl water quality

* pemuits.. The Governe :mauld oot tell 2 =gula.td party that it may mats cemin discharzes

-undear a pemmit, and ’h~ un:x amx.nd ..n.d. prosc'!.ze the party for the very conduct allowed by the

. pezmiti The bill also cientes an afirmardve defense where 0o harriful matsdial ;au:a.lly reaches
. stme waters and the dissaarger has comphed with reporting requirsments and dacted ; o idgare

the impact of 2 mscm.rgc. Fuu'.lly the bill provides 2 tilored and balanced 2cprazch to
'.BjU..CEOﬂS OL!"l incividdals 4 azd busincsses who mmay be rsoonszcl- for sotzztisily harmdul

ducha:gcs. e

* Tre bill maintdins the acility of local officials o vigerousiy ezforze seion 5650 where
Statz vater poliution !:.w is nct complied with er wher= mitigadon by the discharger is

_ineTectve.

In Sigring this :-::un.r-, T arz direging the a:u'.:m::t of Fisiz and G-.:.._c ang e Seaee
Wates RC'C:L:C:: L_,Q:"_-—_\y, Boazd 0 ceve‘cp and issu= a single seto f!":: datiens 1 p.‘DV‘ldC
moczudefnitiors and sandards under Section $§59. The regulativas shall izclusz 2 grocess for
scien .x-:c de:......:n't'c—.: of ltarem to fish and ‘wildlife. The Dc:..n...-a' a4 the Board shail
acavely iovelve ¢ m.sr-- 3. :g::c:.rv..::'.l and eavir on.mcn::.‘ gTouzs 1 promuigatioy these
ul.:m..s '

Finally, I ez sigmny, chis mmeasurs with the commiment oft.bc arkor acd the spoasors fo

icooduce: urgenecy Icg;sizuon i the next session to casure that willfud vielatazs or :.-.;:caz spillers
do not use the proviz ons of this bili to acter=pt 0 es2ape Labxlrry wiea ‘-. r:a::'.::: sz t2 Rl

wheos.

Cordially,

PETE WILSON '
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Will Doleman
P.O. Box 3544

- QGrass Valley, CA
195945

July 21, 1998

To Whom [t May Concem:

[ talked with Chris Anaya, another concerned individual in a neighboring county, who was also under the yoke of
the corrupt region ¥ water quality board. [ spoke to him on the phone 2 or 3 years ago and toid him of the foam [
discovered and sent him pictures of how [ gathered it and analytical information on what [ found. [ also sent him
pictures with writing on the back, the same information found in our water saniry 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 5 water quality board, has never to my knowledge taken a sample from the waterway
where [ found high levels of toxins. He has always done selective sampling, taking water only from places other
than where [ found toxins. In my view this means he knows exactly where the chemicals are moving the toxins to
and is intentionally sampling elsewhere. In cases where [ reported finding toxins in a particular portion of the water
where he also decided to sample, he has omitted testing constituents that [ found there. According to the ruling of a
federal judge this is selective sampling or falsification of sampie reports. Mr. Eckman of our regions water quality
board also refuses to test Alum. A semi solid which consists of a spent water treatment chemical . as well as other
water treatment undesirables such as chromium and other bi or tri-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
“agent. 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 float

contaminants downstream.

Sincerely,

Will E. Doleman



: Deer Creek Dud

State deceprive reporring
investigasion gers slammed.

State officials are be:ng accused of

" going easy on sewage weamment

plant workers who lic to them. while
punishing those who e the Tul.
The state office that issues licens-
es to sewage TTatment plant opera-
tors has dropped its invesdgadon of
Dary! Prouty—the man at the center

§a4kd,‘m ento N@Wﬁ‘f‘&e-’/\.@lﬂ/

of the deceptive reporming allega-
uons concerning the El Dorado

Imgauon D:suriet {El)=—in rerurn for

his promise to leave the profession.

“This investigation smells no
better than the effluent thar Prouty
was discharging into Deer Creek.”
said dissatisfied actvist Chris
Anaya. *I'm just pissed off at this
whoie thing. It's a mockery of the
whoie process.”

The maner has profound implica-
tons for Califomians’ water quality

“and public health, because the

state's oversight system depends
completety on honest reporting by
those who release into warerways.
Prouty. as chief operator of the
EID’s Deer Creck plant in western
Ei Dorado County. was the man

who signed reports that state invest-

gators later did not report or under-
reporied numerous violations of the

federal Clean Water Act. Moreover,

two of hus underlings alleged that
they were insgructed to underreport

{continued an naxt page,

kY
"(entinued from previaus page)

and to sample the plant’s discharges
oniy when the troubied system was
running well.

"We deny those allegations—but

you can only fight so much.” said
Prouty's attomey, John Grattan,

referring to his client’s agreement to

leave the profession. Grattan
described his client’s situation as
“low man on that totem pole. He
was akin to the captain on a leaky,
ill-prepared and ill-staffed vessel.”
Court records in-a California

Sponsfishing Protection Alliance
lawsuit against EID suggest that as

early as August 1994, the district’s
top management were aware of alie-
galions that Prouty pressured his
staflers 10 underreport the plant’s
violations. .

But E1D did nothing to even
investigate the aflegations until
afier state investigator Boris
Trgoveich came on the scene, in
late 1994, in April 1995, the dis-
trict suspended Prouty lor three
dnys. The chiefl nperator went on
medical leave, fromn which he has
not returned. .

Trgovcich last month wrote a

NewsFronr

scathing memo to his superior con-
ceming the QOC's decision to not
tauke formal disciplinary action
against Prouty or his superiors. The
investigator said the staic has sent a
clear message, noting that, “As of
now, the only people in the Deer
Creek case who have been punished
are 1he two operaines who coopernt-

ed witl the state and federul investi-

gutors.” .-

Those two operators received a
leiter of reprimand. Prouty’s record,
however, remains clean. His superi-
ors have faced no repercussions.

Moreover, sute regulators who at Q
ﬁm ignored the allegations. and wiiy
wiemal inemos suggest attemnpied to
pbst(ucx and suppress Trgovich's .
tnvestigation, all remain in their jobs
Tne (allout is reminiscent of the
1893 West Sacramenin c2se, which

El Tu, Pete?

ty entarcer fgr Sacramento and sur-
rounding counnes, 1s 3ccustomed 1o
anviros slamming mim far lax anforce-
ment of water quality laws.

But Gov. Pets Wilson?

Accaraing to last Fnday’s Bee,
Wilson's Secretary of tne cnvironment
James Strock asked :ne governing
soard of the Ceniral Valley Reqional
‘Nater Quanty Contzol 3oard o fire
Crooks. i1s executive orticer, 'or mis-
nanaling water aotiution complaints
ind covering 40 diteged Jeceptive
reoaMmNg y 3 vasiewater ‘reatment
stant at Ceer Creex in Ef Coraco
Caunty. No dec:sion hag Jeen
1ANoURCE] 31 Jress ime.

—-——ee e sme

Bill Crooks, the state's top water-quaii-

Crooks ratused fo commciit Yo me
SN&R, but several board employees
said that they betieve Deer Creek is a
red hernng, and what Strock reatly
wanis 1s control over the sami-indepen-
aent reqional boargs.

As of Monday, Crooks had not besn
snown the Deer Creek report on which
Strocx Dased his request. “He couldn't
sven respond 1o the charges 3gainst
him,” said one smoioyee.

ity of averyone in gur agency [as being
to| promate environmental pratection
and protect public heaith,” said
California Environmental Protection
Agency spokesman Dan Peilisier. “The
Oeer Creek case ngicates that those
things were not always the pnonty of
the staff at that reqianal board.”
The true test of Strock's intent,

ampioyess said. will be the quality ot

Taoks’ replacement.

LIDUNBNIN 130N A OJO“.;

“The secretary views the responsibil- '

Young & Green

You have lo be 15 years ofd to run for
the United States aresigency, but it you
want o head a $50 milion natonal
organization, 23 will go.

That's the age of Adam Warhach,
wno was elected presigent of the Sierra
Ciup last May. He's e youngest presi-
dent siected to tne Sierra Ciub in its
104-year history.

“! was 8 years oid wnen | found a
petition an my parent’s @bie to oust
James Wart." recalls Werbach. | dign't
know wno he was. | thougnt he had
something 0 do with electnaity. | gid
know | could sign my own name,
though.” Wernacn dian't just stop
tnere. He got aii of Mus secona-grade
tnends to aiso sign the pention and
emoarked on a lilelong campaign to
educate. infarm ana empower peopie to
taxe 1ca0n on environmental issues.

waerbach plans to add 3 touch of his
Gen-« sensiniities 1o environmental
1ssues. Uocaming ventures include
television projecis and record albums
(wrich ne it proguce), ana ne alsQ
olans {0 use an, Jance ind Me intemet
'0 fet (ne message 1C70SS and imole-
ment 1deas.

*! want 1o see Ciinton re~2iected.” he
s31d. “And then | want to see anyone
who's ever voled against the environ-
ment lucked out on tneir ass.”

aisty invulved hundreds o! water
quihity vinlaunne and allegations of
fraudulent reponting. Treaiment
plant whisile-blowers were pun-
ished and harassed while ihose wio
appeared culpable emerged
unscathed. :

in his recent inemo, Trgoveich
suggested the state change the ques-

SN&R August 29, 1938 18 'iON on ils operator centification test

that implies an operator's license
cpuld be revoked for false or decep-
tive reporting. '

"l should be rewritten to reflect
the reality that it may be more
likely for an operator to profit
from any illegal, unethical or
deceplive behavior at the work-
place than to be punished.”
Trgovcich wrote. “We should also
make it clear that if an operator
becomes aware of any illegal or
dishonest conduct at the reatment
plant he [she] should keep his
mouth shut because doing the right -
thing may not be worth ir.” '

—NICK BUDNICK

Smoking Footnote

For two years. huge amounts of state
maney and swft ame have gone inta
crafting 1 comorenensive dian to pro-
tect Catitornia‘s waterways. Now it
seems that someone 3t the State Water
Resources Control Beard has inserted a
tiny ‘ootnote in the 1atest drant that will
protect polluters=—=dut may kit ihe
whola snenang.

The “!niang Suriace Warers Plan®
would not oe acopteg unti! Jciober-
Novemoer 1998—mare Nan wo years
fram now. 3ut acsoraing io the foot-
note, tha's not 2naugn time 10 analyze
#conamic :mpacss. So e atan would
set limits anty an :xe soilutants that do
not *30se Jtainment aradtems for dis-
chargers.” Laocncie iy, :n atner
'NOras.

The state s Jessa Diaz -nef of
waler quatly. sai0 2C3nomic studies
are neeged ;0 Taxe !ne Jian lawsuit-
proor—ul Nave seen aetayed dy bud-
ger cuts. However 1.J.5.
Savironmental Arataciion Agency
2fmployes Jescntas ihe ‘cotnote 1S 2
"OKe =—3NnG Jrecici2q (N2 'ecs would
2z

rerec: a6 ACITII




Water-qua]i’ivrcop to be fired?

State impatient with
pace of enforcement

By Chris Bowman
Bee Stalf Wriler

Cov. Pete Wilson's appointed clean-wa-
ter enforcers for the Central Valley are
scheduled today to consider firing thetr
chief pollution cop for failing to police and
punish a chronic sewage treatment viola-
tor in the foothills of El Dorado County, an
administration source said.

In a closed meeting this morming, the
Central Valley 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

wastewater plant and other enforcement-
related issues, said the source, who re-
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 {or its regular monthly meet-
tngat9a.m.

Another knowledgeable state source
said the request for Crook’s termination
comes from the state Secretary of Environ.
mental Protection, James M. Strock. who
;ould not be reached for comment Thurs-

ay.

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 fire

their executive officer at will.

$ |
&

Strock made the request to the chair-
man of the nine-member Central Valiey
board, Karl Longiey, an engineering pro-
fessor in Fresno. Longley could nat 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 of the treatment plant,
the state source said.

The source said the investigators, mem-
bers of the enforcement unit of the Santa
Ana Regional Water Quality Control

Board in Orange County, confirmed

Please see FIRE, page B4

Lol :

Fire; Deer

Continued from page Bl

through public records what has
already been aired in public meet-
ings and reported in The Bee last
fall:

El Dorado Irrigation District,
operator of the tiny Deer Creek
plant, has for three or more years
disclosed numerous violations of
pollution limits in the required
monthly sell-monitoring reports of
effluent discharge into the creek.

In addition. creekside residents
have repeatedly complained to
Crooks and his stafl about fish
kills, foul odors and murky water.
Some say they have been forced to
abandoned their drinking water
wells due to fecal contamination
that they blame on the plant’s lax
operation.

But until December. Crooks had
not taken anyv enforcement action

“l'o the extent that they knew
about selective sampling or any
other probiems at the prant, they
did not pass any of that informa-
tion along to us,” Russo said.

“If people are falsifving public
documents or engaging in a willful
attempt to deceive the public on
hazards. that would be something
;vg_wnuld have pursued criminal-
y

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 enwvi-
ronmental standards even as the
25-year-old plant upgrades its
treatment equipment.

“The board has failed in its duty

to properiy palice and punish vio-
lations occurring at the plant,
Strock wrote Longley in April.

"

Despite recent enforcement ac-

tions, he wrote, “l am still deeply
disturbed that the voices of these
concerned citizens could have
gone unheeded for so many
years.” :

Crolks 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 ourselves.”

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

Cronks, a registered engineer,
has served as the board’s chief ex-
ecutive since 1982.

investigators also found that
Crooks and members of his stafl
knew that Deer Creek plant oper-
ators were intentionally doctoring
the sell-monitoring reports to
make it appear that the effluent
was cleaner than it actually was.

pling was going on but did not
share that information with the
district attorney.” the source said.

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
wastewater discharges - the re-
gional board - failed to take ac-
tion, department officials said at
the time.

Creek pollution led to lawsuit

The administration source said ="

“They knew that selective sam-

The El Dorado County district

et

Start N7 1op Fland

mental group’s suit thrown out of
coun, a federal judge issued a sharp
rebuke.

“With respect 10 the recent board
[fine|.” wrate Judge Gregory
Hollows. “'the chronology of facis
and swiftness of setllement suggest
nothing less than a “swecthean
deal.” ™

Observers have been disturbed
by the flaccid response exhibited by
Crooks™ agency when sewage ireat-
ment plants are suspected of tuming
in fraudulent reports to deceive the
state.

T hanh
SRS

Con'

{connimued irom previous page)

Then came Tulare Lake. ln 199
after four vears oi heel-dragging.

" Crooks and his regional board

defended a drainage distnct’s plan
(o operate 6.000 acres of agricultut
at discharge ponds—ihough very
high levels ol selemum were caus-
ng binh defects in nine bird
species. Afier.appeais froin oppo-
nents including the U.S. Fish And
Wildlife Service. the state board
overturned the decision.

Thic was an exact replay of
Crooks’ involvement with
Kesterson Reservorr aimost 3

decade eariiers same problem, same
players. same outcome. )
*“The vne thing that corcems mc
i< the gxtent 10 which |Crooks|
didnt learn from that.” said Joseph
Skorupa. a Fish & Wildlife Servier
hrolugis who worked on Tulare.
“Ten years later, he did it again.”
This year. when lns staff pro-
posed restricions for the Port of
Sacramento. a chronic polluter,
Crouks publicly worried that scttin
standards (or the port would allow
citizens 1o sue for “small, almost
inconsequennial” violations. He

blocked the move. though one enge-
neer taid it was the worst water
quainty problem he'd <eenin a
decade.

At Deer Creek. aiter 1he El
Doreado County distniet sttomey hac
alreudy Died a lawsuit agminst the
wastewuter ireaument plant. Crooks
and mis buard juniped sno the tray
10 slap the plant uperator, the El
Daorado Imigation District {(EID).
with 3 $100.000 fine. The penalty
allowed a county judge to throw th
DA’s sun out of court, But when
EID uited the fine (o get an envire

P



Can's Tram
pRvuirur S

At Deer Creek. 15 repuried by
the SN&R 3 year ain, 4 plani oper-
20r deavely henke eanks 1o tell 2
regnal bnard manager o routine
Hlecsative reporiing (here —unly 1o
de igaored. [ July 1942 e 2ny
o Aubuen conscientionsiy tired a
cuniencior suspested Af Laisifving
e Jity vewage stani < test resulls,
The'uty iemt ine svidence sung.
bl the regrunai huurd tuui no
wnon

tmproper sampling remains 3

prooiem at the Deer Cresk sewage

piant. To hialt 4 tpaie v’ coliform
winfanons, regronal hoard siaif
recemily wgpesied EID take sam-
pies further upsiream where resuits
would he better. This viniaied tne
board’s own manual, wnica requires
sampies be tuken afler uschionna-
tion. But Crooxs argueu in
Septemper that sampies can be
taken anvwhers in the piang

“I Crouks reaily said that, { find
1hat jusi,incredidle. nuthing short off
mind-boggling.” said one U.S. EPA
empioyee. ¥NO spOke aNn condition
or anonymity. “lt makes the whoie
sampling process a complete ghae
rage. ... It s what ine quality or
2tMuent 18 when it hits the water
that’s relevant.”

Steve Buggs. until reczndy 3
Depariment or Fisn & Came si0io-
JiSt. saud thar Cruoks’ gency has
not consistently =nfor=ed samniing
guwieiines, “Thers t 2 by arnniem
in that area.” he sard, and added.
“We [DFG empioyees| siwaye gor
10 festing that he was more aro-dis-
sharger tnan pro-environment, {t
gidn’i seem ngni o us.”

Desoste ail the srtcisms, U.S.
ZPA sl :onaucted an enfores.
ment COMPanson that revedied that
Croaks could very weil be detter
ihan some 91 s Sxuntemuns at
atner regionai boards t think i's
no cecret ihat 1l ol the regional
boards are lax in enioresment.” said
the U.3. EPA sourcs. -

Skorupa noted that Crooks has
recantly been more willing (o regu-
late toxic agncuiturai rarnage and
Jefended im 13 just 2 cng 3 sys.
lem where snvirnnmental agencies
e headed by poiiueal appointees,

“The mere fact inat {hnart mem-
nersi are aflincal appoiniees means
HREY Nave 10 :MOK ADNUL Jolines
tiest and scrence secund.” said the
lederal howngist, “and that’ s what
lestenys the whoie vciem ™

~NIGK JUDONICK

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

cont.

Deer Creex, iast weeic stll loaming
atter ail these years (above);

Cantrai Vallay Regional Watar
Cantral Boarg executive afficer BIll

Craois has been accused af ignor-
ing tna mess.

Crooks On Trial

s Sacramento’s iop water cop

& villain——or a viciim?

As the ste’s 0o water-quality
saforzer ‘or Sacramento ang about 3
wure of :as siate, Sii! Srooks has
fougnr in some of Cyiifornia’s most
significan: and controversial warer
guatiny 23iies dunng the last 14
vaars. ‘

3ur now a2 Caawal Valley
Regionai Warer Quaiiry Cangrol
Sosrd sxecutve officer may have
met dis Waterioo=-a1 an incongrus,
Jusiy oy wows stream in rurai
Dorado County. Crooks s=ems like-
v 10 de firsd next wezk. This might
iesm 2 rouning sRangs of personnel,
Jut it Fases :ssues {nat sTiks to the
neart of Caiiforstia’s svstam of water
suality gratesion.

Caiiformz Snvircameneal
2roteciton Agency Sesveary lames
Suock wants Crooks gone because
an ntemmai investigauon sxpandzd
upon eariier Media repons-—={inding
73l among atter tungs. he and
saff members knowingly acsepted
doctored seif-monuonng reports
t2ar Jisgwised pollution lowing
‘rom 1 sewags rearment piant at
Dezr Crzei. The Sucramento Sce
reported the {indings in 1ate
Neiover.

Tae devzonve regorting con-
caaiet 2 venous roolem marked by
spiils of mw sewage ind chionne.
inducse fish kills. Craskside resi-
dents, (hetr Gds and gets were
2x00s¢¢ 10 water latss found to be
uniil for Auman—and wiidlife—con-
3¢t Rzuidents dlame the olant’s
zronizms, T oniz lzzai conaminauon
nal's Awines nair wells, Crooks.
meanwmiz, hiamea ine Desr Cresk

Erda-wtte ¢

o -

czdacis on a2 Wiison admirisirauon
dirssyve to focus on 1 backiog of
unissued permuts, along wit unin-
snded siip-ups and ouagst uis.

- Ratner than leave unazr 3 sioud
of disgrace, e 15-vear voars
smpioyves "as raguesied 2 Judiic
nzanng next Monaay. Nov (.0
ansmpt (o cisar s rTzuLLOn. T
fus noard. appoiated Jv e govir:
nar. will vole behind closea <oors
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saving that uniike other regiona,
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guy.” Supervisor Soraon Boygs oid
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The tack of evidencs aguinst
Crooks caused speakers to liken the
hearing o a “Star Chamber™ pro-
¢==ding and the Spamish
{nquisition.

But Dan Pellisier. spokesman for
Cal/EPA Secrerary Jim Strock. has
said (he repocts conceming Crooks
cannot be made public because they
have pe=n subpoenaed by a federal
grand jury now conducting 3 crimi-
nal invesdgation of the depacie at
Dezr Croek.

In Defense
0f Crooks

Warer cop s controversial
firing mayv spark Senate
invesrigation.

Adter 2 dramadc. bizarrs public
hearing Monday evening, appointess
of Gov. Pste Wilson vorted to fire
Bill Crooks. the region’s top state
water quality enforesz. But what the
Wiison adminisgation billed as a
change to improve the state’s envi-
ronmental protzcgon has. tronically,
out Wiison's green credsnauals on
Tal. with the promuse of 2 state
Senate investgation.

How bizarre was Crooks’ termi-
aauon? The l4-year Canmral Valley
Regional Water Quality Control
Board execudve officer was fired
without ever sesing the ext of the
allegations against him. The poliu-
cal appointees who fired him report-
edly had not seen the allegations,
sither.

Of those appointess. three were
swam in curlier that same day and
had no expenence with Crooks—
but voted to fire him anyway. The
brand-aew appointees filled one
vacancy on the board and replaced
two CrooKs supporers who were
removed just 48 hours before in a
move duboed “The Sanurday Night
Massacre.”

"l asked you at a closed session
on me 2Sth of Ceiober wnat { had
Jone wrong,” Creoks told his doard

. mempers duning his defense.

“"You've provided me with no
answer.”

s

e et o m——
grnqd Jury now conducring a crimi-
nal investigation of the debacle ar
Deer Crek.

However, the general charges

. against Crooks. mostly centening on :

the trout srzam n E! Dorado
County. wers conveyed to him in
newspaper regorts. including the
SN&R. Connigenual California
Envirnnmenal Protection Agency
invesnganons of the non-enforcs-
ment of water guality standards at
Dezr Cr22k rzportedly found evi-
dencs tnat Crooks ignored fraudu-
lent rzgorts {rom the wastewater
treatment plant there, ’

Residents compiained of ruined
wells. raw sewage spills, chiorine-
inducsed tish kills and arrogance and
misrepresentanons on the part of the
regional board.

“You know, all we want is hon-
esty.” testified El Dorado’s Chris
Anaya, one of Crooks. most vocal
critics. ~But we can't even get thar ™

But others suggested that Crooks
was removed for reasons other than
the Deer Cre=k inc:dent.

“Somethung smeils ronten in all
this.” said Hank Abraham. one of
the regionai board appointess who
was removed Sawrday. “and it's not
coming from Desr Crask.”

Nor was Alan Gordon buying it.
“{ don’t think thev give 2 damn
abour Dezr Cresx. frankly.” said the
senior consuftant with the Senate
Otfics of Research. afer anending
Monday’s heanng.

Environmentaiists’ diszruse of the
Wilson administation exhibited
iself in spescnes suoporing
Crooks—{or instancs. one made by
consulant Tom Sparks, 1 part-tume
public interest crusader. Sparks
claimed that Crooks™ real mistake
was in proposing a 53 million fine
on Kem Oil. a wefl-connectad firm
in the Bakerstield area with a long
history of violations..

fack Pandol. unuil recently
Strock’s second-in-command.
derived some income from Kem
Qil. and the company hired the law
firm of another former Cal/EPA
undersecretary, Ken Wiseman. to
defend itself.

“We're convincad that this case
stems (o a large extent on the anger
of a former nigh CalVEPA official,
Jack Pandol.” said Sparks.

P=llisier defended the removal of
Crooks as well-intenuoned and said
talk of ulterior motives was “just
ludicrous.™

Conucted by the SN&R. Pandol!
confirmed that his family manages 3
vinevard for Xem Oii. and that two
representatves of e firm nad
asked him to intercsde on therr
behalt. But “{just staved away

[
from the issue.” he said. “To say
that [ had some vendena against

1Crooks is crazy.” :

Corden said Senate Majonry

jleader Bill Lockyer is upse: about

Crooks’ termination. and predicted a
state Senate invesngation would
look into the matter. dong with
j other controversies invalving

i Surock’s agency—notably. recant
revelauons conceming an internal
Office of Environmental Hezith
Hazard Assessment direc:ive that

cailed for the destructton of screauf-
ic documents that do not agres wit

Wilson admunistration poiicies.

“The real issue is with Wilson
and Strock and their unwillingness
to enforce the laws of California.”
said Gordon. “and that's what we're

- going 1o look at.”

A sate Warter Resources Congol
' Board empioye=. James R. Bennex
- was appointed Tuesday to serve as 2
“temporary stand-in for C:ooks.
Gordon said the zue ‘est of Wilson's
intentions will come with the hiring
of a pernanent repiac=ment.

“If this is really about Desr
Creek. they they'll appoint an envi-
ronmentalist—and the chancss of
that are slim and none.” e said. =!
think [Strock’s ostensible mouves]
2re going (0 be exposed 1s 1 snam.”

Gordon asserted that ir all
Wilson 2nvironmentai appointsss
were held to sandards similar to
that applied ro Crooks. 2imost all

*would lose their jobs. “Wilson
would have to fire himself. for that
marter.”

Asked whether actions against
othzr 2ati-environmental appointess
were in Suock’s pians. spokesman
Pellisier said such actions would be
‘taken as “sircumsuancss come [0

light™ He noted that ciuzens’ céi:D
plaints about Crooks had been
sTEaming in for 'wo vears. but the
furor about QEHHA shredding sci-
eaufic cocuments “has oniy been an
1ssue for wnat—5ix wezksT"

Sparks aso claimed Crooks was
targered Sezsuse. uniike his counter-
parts 2t other ~=z10n2l boards. he
ilowez s 2mplovess (o publish
papers deziiing scizntific findings
hostiie to sowertul tnterests such as

. agnousiness.

“{don’: know what the heck
they re taiking 1bout.” responded
Peilisies. “No one has been derued
the opportunity ‘o pudlish papers.™

The Monday hearing took 2
bizarre rumn 1n Crooks” closing
statements. He begged the board
mempers (0 postpone [he voie on
his fining and intercede on his
behalf with the Wilson administra-
ton. He revealed that a fedexal
Eavironmenai Prowecdon Agency
official had offer=d 1o pay his salary
if he wers to Tansfer to the Water
Resources Congol Board and focus
on water quaiity probiems caused
by agricuitural drainage and aban-
donec mizes.

After deiiperating in a closed ses-
sion. the 202 voted publicly 6to 3
to firs um.

Evea 2! Dorado’s Anaya was
distursec v e reveiauons at the
hearing. "It 12 1 5ad wste in my
mouth iast ught.” he said on
Tuescay, dut added that he has
recovers2 his opamism. | culy
believe hat this is the best thing
Wilson's sver done. ... [ have to
think that things are going (o get
benter.”

—VICK BUDNICK

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.

cont. from page 3

Will Doleman
A Call for Water Sanity! Monitoring Groug



T — . : . ' Calfornia Regional Water Quality

- AL S : , ’ State of California
~ 1\ C 5 . Environmental Protection Agency
Control Board
Central Valley Region

18 June 1996

WATER QUALITY GOALS FOR METALS AND HYDROCARBONS

It was a pleasure to speak with you today about the Will Doleman complaint and other issues.
- One of the benefits of this job is that it affords me the opportunity to meet intelligent, interesting,
commirted pecple. I'm convinced that you could comfertably wear each of those three hats.

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

If you have any questions about this information or about the 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 .015 p.p.m. or .015 mg/L. C

“To convert to millions, move the decimal point three places to the left, as in .1 p.p.b. equals
.0001 p.p.m. ‘
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WATER QUALITY GOALS — INORGANIC CONSTITUENTS o~
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. Necommended
Delnking Water Standards (Cablilornta & Federsl) Public Ienlth
Maximum Coniaminent Levels {MCLys) : Level {NP1IL) Colitornia Siale Action Levely Other
IHONRGANIC Cnlilornie Dept. of Hesith Services | U.S. Environmenisl Protection Agency Depariment of Departmaent of tlealth Servicey Tetle & Odot
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P T MR .- A PR |- R N I .Y (- N D ) e
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. 1000 _ - :
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250,000 {73) 250,000
Civigrinse 4000 {56) 4000 [66)
Citkoring drorio 000 (67) 300 {67)
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—— [Cheamivm (T}
=" {Clwomiwn {¥1} |
e E_EFu_niféiim 50 100 100 N
Cobad
Color 15 units iSunlls —
em—— |Copper 1000 100 {111) 1000 1300
— [Gpariis . L 709 200 —
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il oaming sgents (MOAS) 300 500
00
18 {it) 1010 LRI
B DR
BRI 27 N Y 1 _ XTI I B A D
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" Jthreshokd unils - 3 iinesiohd unis T ! 0 T
Qeyqen, dissoived - | T B
—_— b N 6.5 10 8.5 unity | R
: Mhosphor T
'tl'nluwmlnomn!a) e - T o
agmacivey. Grass Apha 15 pCU 1110 15 pCH{110). renoioo) i EERESE R
diaaciivily, Gross Oete 50pCH - Lenamiyr 140 {100} T -
iadm 226 + 228 3 pCW S pCAT 30 pCW {100] Tero (106] __ o A
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50 % 50 . i -

COMCTANICS Pape | Values mre in ;r'\-/‘l (ppelr) unless ctherwia e Numbers in parentheses imli(n'('/(mlmlh'F ot pext o sl page. P Apeid e
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A Call for Water Sanity! Monitoring Group K37

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 finding 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 harm 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 downstream 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."

w ‘Q/Uu @59}%

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 1s the person who wrote it—Will Doleman. Although you may find the narratives
to be slightly technical, there are M.C.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 fine in most of the locations according to acceptable standards.
Even as a lay person you need to understand the difference between p.p.m. (parts 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.’s 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 find 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 {ast 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 excepuon to the foregoing is the KBr0, potassium bromate, which is

about the body of the water. If you received a video, it is suggested that you read this first
and save the video for dessert.

This project was done in just one small part of the watershed (except KBr0,) 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
foammg substance.



A Call for Water Sanity! Monitoring Group
Five Year Report 1995-2000

Introduction . . . ... .. e 1 page
Table of Contents ....................... e 5 pages
Chapter 1 (M.D.)
Mid-ditch Site Sampler's Data Sheet . .............. ... ... ... . . . .. ... 1-6
c MId-ditch SUMMAIY © vt e e 14
Chapter 2 (O.R.—P.D.P.)
The Old Yuba Reservoir and its Drain's Pre-ditch
Puddle (P.D.P.)—Water Sampler's Narrative . . ... ....................... 1-2
The Old Yuba Reservoir and jts Drain’s
Pre-ditch Puddle Site Summary . ... .. e 14

Chapter 3 (G.S.R.)
The Green Stream Ravine and Area Down-Gradient
from the Loma Rica Water Treatment Plant—Sample
Collector's NarratiVe . . . o o o it ittt e st e et e e it e e e i 14
The Green Stream Ravine and Area Down-Gradient '
from the Loma Rica Water Treatment Plant—Sample s
Collector’s Narrative SUIIMATY . . . . . v ittt ittt et e e tr et et e e e 1-2
Chapter 4 (H.E.F.L.G.)
The Headwaters of the East Fork of Little
Greenhorn Creek—Sample Collector’s Narrative . .. .........c.cvvunnnnnn., 12
Highlights of the Analytical Survey
of the Headwaters of the East Fork of

Little Greenhorn Creek 1995-2000 and Beyond
Chapter 5 (D.S.)
' The D.S. Dirch Sample Collector’s Narrative
Analytical Data . . .. .. e e e 1-2
D.S. Ditch (Loma Rica Dr.) Sampler’s Analytical Summary .................. 1-2
Chapter 6 (KBr0,)
KBr0, Potassium Bromate Sample Collector’s Narrative .. ................... 14
KBr0, Potassium Bromate Summary .. ............ttrrrinrnian. 14
Chapter 7 (L.L.) .
Lost Lake: The Residential End of the Lava Cap Mine
Federal Superfund Sites—Sampler’s Narrative . .. ........................ 14
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 . . . .. ..o ittt it i et e et e e enn 12
“Chapter 9 (Chem.) " .
. Chemicals that Manipulate Qur Water . ........... ... .. ... i, 1-15
Chapter 10 (Bacter.)
Bacterial Mania . ... ..ot i e e e e 1-24
Appendix (Ap.) '
Letters, Analytcal Data, and. Other Important Backup
Documents to Substantiate the Summary Materials . ....................... 1-60 (approx.)
Maps of Area ‘ , e
Bromate Quantity Location MapinMg/L . ... ... ... ... . ... ... 1 page
Site Locaion Map . . . .o o o 1 page
Discard Locaion Map . . .. .. .. ... e 1 page

N.I.D. Facility Location Maps . . .. .. ... i i i e e 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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A Call for Water Sanity! Monitoring Group’s
Analytical-Site Narrative ‘
Five-Year Report 1995-2000/Subject Description

CHAPTER ONE and Al
Mid-Ditch; 3000’ elevation  §{0.00

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 breathmg and the food
that people are eating.

The Mid-ditch site receives much of its water from the Loma 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 4 5.°°
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 on 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 §5.%°

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  §g.2°

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-

1



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 contaminated and how it kills a very old madrone forest and shows what effect
the standard methods of alum disposal has on groundwater quality. ’

CHAPTER FIVE
| | The D.S. Ditch  §/5,%

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.

CHAPTER SIX and A6
' KBrO,—Potassium Bromate 4 0. °°

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. . o

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 KBrO, in permanent-hair curler solution and dyes have
disfigured many people. _

CHAPTER SEVEN and A7
Lost Lake .4 5,90

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




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 500,000 M.P.N./100 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, [ still got contaminated with the bacteria in the .
foam with a sinus infection. I took many months to figure out what was biung me, followed
by weeks of treatment, as I was still hoping to be rid of the bacteria. I sull 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-reamment wastewater issues. Another video in progress will be about ..
the chemicals being used to manipulate our waterways. This video will include
bacteriological issues.)



Interrelation of Sites and Issues

The Mid-ditch site (Ch.1) is a receptor site and received effluent from the O.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.10 definitely go together and should be purchased
together. Chapters 2, 3, 6, and 9, as one could guess, are also definitely interrelated with
Chapter 1.

P 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.10) 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 and 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. ‘

. Wolf Creek (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 84" 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, if you 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.
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SUPERFAST GRASS VALLEY

Potassium Bromate (KBrO,) Results

Sample Location

Old Yuba Reservoir, NC Airpark, GV
DS Ditch

DS Pond

Loma Rica Dr., GV

Old Reservoir, NC Airpark, GV
Loma Rica Dr., GV

Rough & Ready Ditch

Clipper Creek, GV

Lake of the Pines

Empire Shoes, Sutton Way, GV
Sunset Subdivision, R & R Hwy., GV
Alta Sierra Inn

Pine St., NC

Buckman, Glenn Pines Dr., GV
Glenn Pines Dr., GV

Littie Hill Dr., GV

Glenn Pines Dr. | GV-

Doleman, Glenn Pines Dr., GV

Sample
Number

207
210A
2198
222
226
228
254
255

227
233
244
246
256

211
212
213
216
225

,/' | .
‘({_ﬁ?\ \9> 0004
vumbper of
TR
KBroy oo~ 1.0
Levol (ppm)  MCL (ppm)  KBrOJMCL
6.27 .0005 12,538
4.84 .0005 9,677
2.74 .0005 5,485
1.50 .0005 2,997
208.96 .0005 417,920
6.53 .0005 13,060
3.79 0005 . 7,575
5.22 .0005 10,448
3.85 .0005 7,708
5.14 .0005 10,277
2.48 .0005 4,967
4.28 .0005 8,564
2.78 .0005 5,567
4.57 .0005 9,142
1.57 .0005 3,134
4.83 .0005 9,664
1.70 .0005 3,396
1.11 .0005 2,220
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Bromate Study Samples (p 1)

Blanks and Backg

round Spls

SUPERFAST GRASS VALLEY

1. Mid Ditch Sttes

@oo7

Sample No.

179

180

206

19716.5

19716.6

22226.1

22467.1

224872

22467.3

Coll. Date

10/10/99

TOTTORY

TI21M9

SIS

5/5/1

1/5/98

1720/98

1720/98

1720/98

Anal. Dale

11/3/99

1277/99

6/13/97

6/13/97

1/20/98

2/9/98

29198

20998

Aluminiom

Antimony

Arsenic

Burium

Beryllivim

Dromate

<0.001

<().001

<0.5

<1

<l

<1

<l

Bromide

Cadium

Caleium

Chromium

31

Cobalt

Copper

49

Cyanide

Lead

20

Manganese

4.5

Mercury

Molybdepum

Petroleum

Phosphorous

Potassimn

Nickel

Selenium

Silver

Sodium

Sulfate

1.2

Surfactants

Thallium

Vanadium

Zinc

(all analyses reported in mg/l or mp/kg)
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Chapter 6: Bromate Smudy Samples (p. 2)

SUPERFAST GRASS VALLEY

1. Mid Ditch Sites, continued

008

Sample No. 80305.4 [ 0324.81] 708.1 168 171 172 183 184 216 224
Coll. Date 2I2T9% | 372108 7/4/98 | 8/23/99 | 9/5/99 T 9/5/89 [10710/99] 107T0PS[1172T/99] 127383
Anal. Date 2126/98 1017/99) 10/1/99] 1071/981 117399 T1/3/99]112/17/99F 12/17/99
Aluminiwn 290

Antimony nd

Arsenic nd

Barium 0.033

Beryllium 13 260
Bromate n 191 od 12 9.4 6.1 il d

Bromide

Cadium

Caleium

Chromium d

Cobalt )

Copper rd

Cyanide

Lead 'nd

Manganese 0.048

Merancy nd

Molyhdeoum nd

Petroleum

Phosphorous 1.7

Potassivm 24

Nickel rd

Seleniun d

Silver

Sodium

Sulfule 0.5 0.0

Surfaclunls

Thallium

Vanndivm 0.6

Zinc 0.05

(all analyscs reported in mg/l or mg/kg)
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Chapler 6: Bromate Study Samples (p. 3)

SUPERFAST GRASS VALLEY

1. Mid Ditch Sites, continued

Sample No.

291

Stahler-2

Stahler-3

282*

213*

Coll. Dawc

37200

1/9/00

1/9/00

3/4100

11721799

Anal, Date

1/9/00

1/9/00

1277799

Aluminiuom

0.11

Antimony

Arseliic

Barium

Berylium

Bromate

110

110

54

37

Bromide

8.9

Cadium

Calcium

Chromium

Cobalt

Copper

Cyanide

Lead

Muanganese

Mercury

Molybdenum

Putrolenm

Pbosphorous

Potassium

4.0

Nickel

Selenium

Silver

Sodium

Sulfate

Surfactants

‘Thallium

Vanudium

Zine

(all analyses reported 10 mg/l or my/kg)
* Mid Ditch samples that are close to DS Ditch sites

@oos



05/18/01 WED 09:45 FAX 918 272 5822

Chapter 6: Bromate Study Samples (p. 4)

SUPERFAST GRASS VALLEY

2. 0ld Reservoir Preditch Puddle Siles

@oio

Sample No.

137

141

142

14§

187

207

208

209

226

301

Coll. Date

3147199

3721199

3727189

37121199

10/10/59

11721799

11721799

11/721/99

3/10/00

Anal. Date

4712199

4/12/99

4712199

4712199

1173199

1277799

1277799

1271199

12/17/99

Aluminium

0.74

70581

Anlimony

Arscnic

Burivm

Beryllium

Bromute

<0.5

<0.5

<0.5

<0.5

4.8

2.4

3.2

160

0.04

Bromide

Cadium

Culcium

Chromium

Cobalt

Copper

Cyanide

lead

Manganese

Mercury

Molybdenum

Petrolewun

Phosphorous

Potassium,

590

Nicke)

Selenium

Silver

Sodium

Sulfate

8.7

Surfaclants

Thalliun

Vanadium

Zinc

(all analyses reported in mg/i or mg/kg)
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Chapter 6: Bromate Smudy Samples (p. 5)

SUPERFAST GRASS VALLEY

3. Green Stream Sites

@o11

Sample No.

13%

140

143

147

147

181

185

186

205

212

‘Coll. Date

371479

3/14/99

37277199

37271199

3127099

10/10/99

10/10/99

10710799

11721739

1171899

Anal. Date

3/24/99

4/1/99

4/12/99

472799

11/3/99

1173199

11/3/99

1271159

1277159

Aluminium

0.18

Antimony

Arsenic

Barium

2.3

Berylium

Bromai:

<0.5

<0.5

<0.5

<0.5

<0.5

1.2

Broinide

(Cadiuvm

Calcium

Chrominom

0.08

Cobalt

Copper

0.27

Cyanide

1cad

Manganese

28

Mercury

Molybdenum

Petroleom

PLosphorous

Potassium

7.2

Nicke}

Selenium,

Silver

Sodium

3.9

Sulfate

0.5

43

2.2

Surfactants

Thallium

Vanudium

Zine

(all analyscs reported in mg/l or mg/kg)
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Chapter 6: Bromate Study Samples (p. 6)

SUPERFAST GRASS VALLEY

4. Little Greenhom Creck Sites

o2

Saniple No.

24989.2

24989.3

120

135

136

182

183

201

202

203

Coll. Dale

B/18/98

8/18/9%

1126199

3714199

3714799

10710799

10/T1/9

11/9/99

11/5/99

11/9/99

Anal, Date

9/3/9%

973198

2/8199

4/12/99

4712199

1173/99

127799

127115

1277199

Aluminium

a9

Antimony

Arscnic

Buriim

Beryllium

Bromate

<0.5

<0.5

<0.5

<0.5

<0.5

150

nd.

38

3.6

ER

DBromide

Cadinm

Calcium

Chromium

0.08

Cobalt

Copper

Cyanide

l.cad

0.04

Manganese

2.4

Mercury

Molybdenum

Petrolcum

Phosphorous

Polassium

Nickel

Sclenivm

Silver

Sodium

Sulfaw

17

1.6

1.4

Surtactants

<i.4

Thallium

Vanadium

Zinc

(all anadyses reported in mg/l or mg/kg)
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Chapicr 6; Bromate Study Samples (p. 7)

4, Little Greenhom Creek Sites, continued

SUPERFAST GRASS VALLEY

Sample No.

204

214

221

222

228

232

283

5894

Stahler-1

121.1

Coll. Date

11/5/99

11721759

11721799

11/29/99

12723199

12723/99

3/4/00

3124100

1/5/00

Anal. Daw

1277799

12/17/99

12/17/99

1217799

2/3/00

2/3/00

~3/5/00

3/24/00

Aluminium

1

nd

Antimony

Arsenic

Bunum

Berylium

Bromate

36

15

33

6.0

6.0

3.1

14

1o

01

Bromide

20

Cadium

Calcium

Chromiam

Cobalt

Copper

Cyunde

Lead

Mangancsc

Mercury

Molybdenum

Petroleumn

Phosphorous

Potassium

nd

Nickei

Selenium

Silver

Sodium

Sulfate

Surfactants

Thallium

Vanndivm

Zinc

(ull analyses reported in mg/l or mg/kg)

@01y
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Chapter 6: Bromate Study Samples (p. 8)
4. Litle Greenhom Creek Sites, cont'd

SUPERFAST GRASS VALLEY

5. DS Ditch Sites

Sample No.

121.5

121.6

219A

2198

Coll. Date

11728799

11728799

Anal. Date

12/17/99

12/17199

Aluminium

Antmony

Arsenic

Barimn

Beryllivm

Bromate

0.1l

1.9

2.1

Brumitle

1.3

Cadium

Caleium

Chromium

Cobalt

Copper

Cysnide

Lead

Manganese

Mercury

Molybdenum

Petroleum

Phosphorous

Potassium

Nickel

Selenivm

Sitver

Sodium

Sulfate

4.6

Surfbetants

Thullium

Vanadium

Ling

(all analyses reported 0 mg/l or mg/kg)

Ao14
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Chapter 6: Bromale Study Samples (p. 8)

7. Lost Lake Sitcs, continued

SUPERFAST GRASS VALLEY

@o1s

8. Wolf Creck Sites

Sample No.

177

248 252 255 ] 305.12

324-32

3313

221771

352

363

Coll. Date

07678

1/5/00 | 1/8/00 | 1/8/00

12/29/97

7/8/00

7/10/00

Anal, Daie

1/1/99

17281001 122800 | 1728000 | 3726197

3/18/98

3730198

/21198

8727100

8/1/00)

Alumininm

Antimony

Arsenic

00

29

Bariun

Beryllium

Bromate

1.6

2.9 89 4.0 d

<0.5

nd

Bromide

Cadiwn

Caleium

47

Chromium

0.22

0.12

Cobalt

Capper

Cyanide

l.ead

0.062

Manganese

20

Mercury

Molybdenum

Petrolewn

Phospharous

Potassium

31

Nickel

Sclenivm

Silver

Sudium

Sulfate

6.1

Surfactants

0.46

Thullium

Vanadium

Zinc

(all analyses reported in mg/l or mg/kg)
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Chapter 6: Bromate Study Samples (p. 9)

Miscellancous Sites (Residential wells

SUPERFAST GRASS VALLEY

Boie

Urban/Suburban metered water, Other treated waters)

Sample No.

24989.4 [ 24989.5] 281 589.1

589.2

589.3

589.5

589.6

350

364

Coll. Date

8/18/98 | 8/18A% [ 3/4/00 | 3724700

3/24/00

3724/00

3/24/00

3/24/00

6/23/00

775100

Anal. Date

97308 | 9/3/98 3127700

372777X)

3127/00

3727/00

3727100

7/19700

8/1/00

Aluminium

Antimony

Arsenic

Buarium

Beryllivm

Bromaie

<0.5 <0.5 18 34

%3

34

3.2

18

Bramide

44

4.2

24

Cadiurn

Calcium

9.6

Chromium

Cobalt

Copper

Cyanide

Lead

Manganese

Murcury

Molybdenuwn

Petrolenm

Phosphorous

0.06

Porassivm

4.8

Nickel

Sejeniun

Silver

Sodium

23

13

Sulfate

Swfactants

‘Thallivm

Vanadium

Zine

(all analyses reported in mg/l or mg/kg)
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Chapter 6; Bromatc Study Samples (p. 10)

SUPERFAST GRASS VALLEY

@o17

Miscellaneous Sites (Residential wells, Urban/Suburban metered water, Qther Ireated waters) cont’d,

Sampic No.

365

199

200

211

223

225

227

229

230

233

C.oll, Date

775100

11/9/99

115159

11719799

1271599

125199

12714799

12225/9

12/23/99

Anal, Date

8/1/00

12/

1277199

1277199

12017199

121799

2/3/00

2/3/00

273100

Aluminium

Antimony

Arsenic

Barium

Beryllium

Bromate

4.3

4.3

3.5

19

0.85

6.4

20

6.0

Bromide

Cadiom

Caleium

Chromium

Cobalt

Copper

Cyanide

1.ead

nd

Manganesce

0.022

Mercury

Molybdenum

Petroleum

Pbosphorous

Potassiun

4.2

3.7

1.5

3.1

Nickel

Selenivm

Silver

Sodium

4.9

Sulfate

Surfactants

Thallinm

Vanadium

0.16

0.039

Zine

(all unalyses reponced in mg/T or mg/kg)
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Chapter 6: Bromatce Study Samples (p. 11)

SUPERFAST GRASS VALLEY

hois

Miscellaneous Sites (Residential wells, Urban/Suburban metercd water, Other treated walers) cont'd.

Sample No.

244

245

246

254

256

244

285

286

287

288

Coall. Date

174700

1/5/00)

1/6/00

1/9/00

1/6/(0)

374700

374700

3/5/00

3/5/00

3/5/00

Anal. Date

Aluminium

Antimony

Arsenic

Barium

Besyllium

Bromate

59

53

58

29

4.9

22

23

24

24

22

Bromide

d

Cadivm

Calcium

Churomium

Cobalt

Copper

Cyanide

Lead

Munganese

Mercury

Molyhdenum

Petroleum

Phosphorous

Potassiun

Nickel

Selenivm

Silver

Sodivm

Sulfate

Surfactants

Thallium

Vanadmm

Zine

(all analyscs reported in mg/l or mg/kg)
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Chapter 6: Bromatc Study Samples (p. 12)

SUPERFAST GRASS VALLEY

Miscellaneous Sites (Residential wells, Urban/Suburban metered water,

Other treated walers) cont'd.

‘Sample No.

289

250

292

293

254

295

Coll. Date

3/5/00

3/5/00

376/00

3/6/00)

3/6/00

3/6/00

Anal. Date

Aluminium

Antmony

Assenic

Barivm,

Berylbum

Bromalte

26

15

7.8

21

Bromide

Cadium

Caleivm

Chromivm

Cobalt

Copper

Cyanide

Lead

Mangancse

Mercury

Molyhdenum

Pervleum

Phosphorous

Powssivm

Nickel

Selenium

Silver

Sodivm

Sultate

Surluctants

‘Thallium

Vanadinm

Zinc

(all analyses reported in mg/l or mg/kg)

Qo1
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Chapter 2: DS Ditch

Sample No,
Coll. Date

Aluminium
Antimony
Arsenic
Barium
Beryllium
Bromate
Bromide
Cadium
Calcium
Chromium
Caobalt
Coppet
Cyanide
Lead
Mungancse
Mercury
Molybdenum
Petrolewn
Phosphorous
Pouassium
Nickel
Sclenium
Silver
Sodiwun
Sulfate
Surfactants
Thallium
Vanadiun

Zinc

(all analyses reported in mg/l)

21739.1
11/21/01

38

SUPERFAST GRASS VALLEY

348 349

530/04  6/7/04

0.06
0.021
nd
0.10
1.2
0.077
0.084

220

4.5

708.3

0.3

0.04

@o20



