Santa Clara Valley

Water District O




Perchlorate Impacts to
Private and Municipal Wells
In
Santa Clara County, CA

Thomas K.G. Mohr

Perchlorate Project Manager
Santa Clara Valley Water District




Overview

The Santa Clara Valley'Water District

Olin Corporation Tennant Road site history
BiseavemaidanncetinefiieNelals

Tlhe roles of the various public agencies
Public agency response

Perchlorate occurrence in San Martin
Perchlorate treatment technologies
The challenge of risk communication

Comparative responses to similar
problems

Challenge of Multiple Potenticl Sources
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DIstrict Mission:

lhe missionrof the Santa Clara Valley Water District is a
healthy, sate and enhanced quality of living in Santal Clara
County through watershed' stewardship and comprehensive
management: oitwater resources in al practical, cost-effective
and environmentally sensitive manner.

Ends Policy

The groundwater basins are aggressively
protected from contamination and the threat
of contamination

- SCYWD Board Ends Policy E-2.1.5




IndustriallUses and! Sources of Perchlorate:

Fireworks matches filares

air bag manufacturing explosives manufacturing

Rocket manufacturing Rocket disassembly
Rocket retrofitting explosives disposal
unexploded or partially exploded ordinance

chlorate manufacturing chlorate application
chlorite manufacturing OCI- manufacturing
Explosives used in geo-seismic work (Magnagel)

Chilean nitrate as fertilizer “bulldog soda”

Chilean nitrate as feed stock for Nitric acid production
Chilean nitrate as feed stock for explosives production

Gas drying applications Perchloric acid disposal
Perchloric acid used to increase downhole permeability
Natural sources (evaporites) Production from lightning
Production from active cathodic protection systems
Clandestine Methamphetamine Labs Cloud Seeding

Sources: Dr. Andrew Jacskon, Texas Tech U., Mohr & Crowley, Hydrovisions, 2002




The property

425 Tennant Ave., Morgan Hill, Calif. {\%*
13-acre parcel purchased by X
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Activity at the property e— =" "

1956 and prior Agricultural use

1956 — 1988  Production of highway flares and skeet; packaging
of pool supplies

1988 — 1996  Production and warehousing of highway flares

1997 -- 1998  Demolition and removal of buildings and
structures, underground storage tanks; evaluation
of soil and groundwater; disposal of 1,000 tons of
waste skeet; perchlorate not yet identified by
scientific community as a potential contaminant




Olifi Facility, ~1971




Perchlorate detection and investigation

August 2000

Aug. 29, 2000

Oct. 2000

Feb. 2001

March 2001

Sept. 2001

Due diligence investigation by potential buyer detects
perchlorate — which is now recognized as an
environmental hazard — in groundwater samples.

Olin notifies California Office of Emergency Services
and Santa Clara County Environmental Health Dept.

Three on-site monitoring wells installed in shallow
zone. Perchlorate detected in all three wells.

Initial contact between Olin and Central Coast
Regional Water Quality Control Board.

Regional Board requests further site testing and
testing of Morgan Hill municipal well located 250 feet to
the southwest of site.

Perchlorate detected in one of three on-site monitoring
wells.




Jul/Oct/Dec 2001

March 2002

April 2002

May 2002

June — Sept. 2002

Sep/Oct 2002

Samples at Morgan Hill municipal well detects no
perchlorate; Santa Clara Valley Water District
receives communication from RWQCB

Perchlorate detected in municipal well; well closed
by city.

Resampling indicates perchlorate still present at a
lower level; City of Morgan Hill initiates drilling of
replacement well.

RWQCB, Olin, Mactec, District meet — District
recommends sampling private wells downgradient
of site

Mactec conducts detailed site investigation;
commences sampling of 27 private wells

Results show five detections in private wells to %2
mile south; 33 more wells selected for sampling




Oct/Nov: 2002:
Ne)V//Bleles 20)0)2:

Jan 13, 20083t

Jan. 16, 2003:

MLK Weekend:
Jan/Feb/Mar
Feb 10, 2003

Feb 12, 2003

Viaciec finds five mere detections up te 1 mile souti

District Samples 15 regienal meniterng Wells

Resulis show! twor detections at 3.9 and 4.3 miles
south

RWQOCE, District, County Health, Morgan Hill'Held
Press Conierence

>2,000 calls fielded by District staif
District stafiff and contractors collect 1,045 samples
District confirms presence of perchlorate to 7.5 miles

RWQCB/District/County host public meeting; 850
residents turn out

Currently -- Plume is 10+ miles long; no treatment on offsite wells yet
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Interim Perchlorate Results - Domestic Wells

South of Tennant Road Site e A e Y % LEGEND
Data as of 12/10/02 - 11:25 AM W : N . .
= : Perchlorate in Domestic Wells
. 4 - 40
Perél;]ioljrl_;te in Supply Wells
@ ¢

Public Water Supply Wells

O Domestic Wells Sampling
November 2002

* Water Supply - Active




Interim Perchlorate Results - Wells
South of Tennant Road Site
Data as of 1/13/03

LEGEND

Perchlorate in Domestic Wells
and Small Water System Wells

® ND
<4
® 4-40

® 40-100

o Public Water Supply Wells
* Water Supply - Active

New detection
New non-detect

One detect,
one non-detect




How: arewells in the
Alfected area used?

San Martin Area Perchlorate Investigation
Data as of January 28th, 2003

I

>100 AF/yr'— Municipal
1010 100 AF/yr'- Ag & Ind
<10'AF/yr - Ag and Domestic

Annual Pumping, Acre-Feet per Yea
o 0-5AF/yr
5-10 AF/yr
10 - 20 AF/yr y
20 - 50 AF/yr LEGEND

&
@
0
O
@ 100 - 200 AF/yr
o

50 - 100 AF/yr Pirch[\ljgzt;eiceﬁsults, parts per billion
8: :110
@ 10-20
® 20-40

200 - 500 AF/yr @ 40-100
@ One Detect, followed by Non-Detect

& 500 - 1,000AF/yr b A RS

3¢ Olin Site 2o Vel

. 1,000 - 8,000 AF/yr 05 0 05 1 15 Miles




News Conference

s Thursday 1/16/03 with representatives
from the Central Coast Regional Water
Quality Control Board, Santa Clara
County, and Morgan Hill

* Announced that 450 private wells
potentially affected

* Encouraged residents within area of
investigation to schedule free well
sampling; offered bottled water to those

who need it
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Up to 450 private wells
in danger from chemical
in underground water table

By CAROL HOLZGRAFE

drum of core sample dirt sits near a test Qﬂo on the
Olin Corporation property at Tennant and Railroad Ave.

lorate is a by-

‘MI—I SM wells

contaminated

Perchlorate discovered in some water

supplies; county

By DALERODEBAUGH

To have your well

tested free of charge,

call 408-265-2607
ext. 2649

and Center Avenue [0 the

urges testing

and San Mantin are in danger
cal that would

District wants owners of all 450
wells in an area bounded by
Tennant Avenue to the north,
Masten Avenue to the south,
Mo Road to the west
to call the for

ALAANI\Y

s found in local

ontami-

health threat

this point it

he danger le

Turn to WATER, A8




San Martin Perchlorate Response
Letters Sent to Owners of Wells Shown |

District mailer sent
to 701 well owners in
area deemed most
likely to have been
impacted

Residents advised that
bottled water available
it







Y 2/ | __
T of
\ _fu__.n.hx,. Vr.gu




San Martin Area - looking North
District Church Ponds Recharge Facility




Bottled Water Delivery
District: — 1,240 Homes
Olin: ~ 800 + homes
2% of household water
used for drinking and
cooking




“Peeplenithe area may have
Immediate’concermns; anout
thelr diaking water, se the
DisStriCt IS prepared tor elier
firee testine off private wells*

LEGEND

Perchlorate Detections
Non-Detect

<4

4-10 N

10-20 A

20-40

40 - 100
Il Percolation Ponds
[ District Response Area

S@e e oo

San Martin Perchlorate Response

STATUS

Mactec Samples 66 Private
Wells between Aug and Nov

UCMR Results for some
Public \Water Systems

_— District Samples 15 Regional
Monitoring Wells

“|January 13 2003

05 0] 0.5 1 1.5

2

2.5 Miles




LEGEND

Perchlorate Detections

» Non-Detect

© <4

o 4-10 N

e 10-20

@ 20-40

& 40-100

Il Percolation Ponds
[_] District Response Area

San Martin Perchlorate Response

STATUS

Mactec Samples 66 Private
Wells between Aug and Nov

UCMR Results for some
Public \Water Systems

‘| District Samples 15 Regional
Monitoring Wells

' February 12, 2003

05 0] 0.5 1 1.5

2

2.5 Miles




LY STATUS
-
" 365;'_‘_, Mactec Samples 66 Private
x Wells between Aug and Nov

'\,.
\‘
e
LEGEND
Perchlorate Detections
o Non-Detect
o <4
o 4-10 N
e 10-20
@ 20-40
& 40-100

Il Percolation Ponds
[_] District Response Area

San Martin Perchlorate Response

" UCMR Results for some
-~ | Public \Water Systems

| District Samples 15 Regional
Lo Monitoring Wells

March 4, 2003

05 0 05 1 1.5

2




San Martin Area Perchlorate Investigation

Data as of July 3, 2003

Santa Clara Valley

Water District 0

Map release date: 8/15/03

Summany of Results as of
July 3, 2003

Concentration # of Samples

ND (< 4 ppb) 1784 .
4-10 ppb 429 LEGEND

Perchlorate Results, in ppb

@ 40-100 Il = o R !"\ig-iiiifz
10-20 ppb @ 20-40 N s _ 1

o 10-20 A - . —

e 4-10 y \

o <4 * ! |

20-40 ppb

¥ Former olin Corporation Facility .Summary of R;esults as\of July 3, 2003

Concentration Number of Samples

* Perchlorate may be present at concentrations less

40- 100 p p b than 4 parts per billion. The California Dept. of Health <4 ppb 784
Services advisory Action Level is 4 parts per billion. 4 to 9.9 ppb 429
Map prepared by Santa Clara Valley Water District
www.valleywater.org 1-888-HEY-NOAH B 10 to 19.9 ppb 10
(1-888-439-6624) see website for more infermation.
Data shown are maximum reported concentrations, 20to0 39.9 ppb 2

O a combining samples by Olin Corp, the District, and ol 40to 100 ppb 3

Private Well Owners who sent their data to the
District. Morgan Hill wells with multiple non-detects 0 1 2 3 4 5 Miles

Hings faat detection shownas < ppe: e e —




Cumulative Perchlorate Results

Data as o 9-15-04

Califormia PHG L A | f s

finalized at 6 ppls s
i Mareh 2004; '
Action level raised to

6 PP

628 wells ND

377 wells <4 ppb
352 wells 4 to 6 ppb
237 wells 6 to 10 ppb
20 wells > 10 ppb

1,621 wells sampled




Perchlorate Concentration Histogram, Off-Site Private Wells
(includes repeat analyses in same wells)

:4 ppb Action Level

Concentration, ppb




Variation of Concentration with Distance from Olin Site
Using Data from All Dates for Off-Site Private Wells
Depth, Pumping, and Screen Length not Addressed

Distance, Miles




Apparent Distribution of Perchlorate with Well Depth
in Off-Site Private Wells

Perchlorate Concentration, ug/L
8 10 12

Well Depths, Pumping Rates, Screen Lengths,
Distance from Olin Site not addressed

n=317; 13 wells > 400 feet




Edible Crop Sites within 500 Feet of Wells with Detectable
s Concentrations of Perchlorate
Partial Data as of February 25, 2003
a;” 1 Preliminary Data provided to County of Santa Clara as a Courtesy by Santa Clara

Valley YWater District. Perchlorate Tainted Wells may not be Supplying
Grower Sites - Field Yerification Needed to Confirm. tmohr@valleywater.org

Edible food crops
grown in proximity.
to domestic wells
with perchlorate
detections

Significance of

ClO, presence
indeterminate T

LEGEND

E=] Grower Sites E= Sites near CIO4 Hits
Perchlorate Detections
@ <

@ 4-10
@ 10-20

without context of
quantitative risk . i

WELLS shp

qssessmeni +  Water Supply - Active

3000 0 3000 6000 Feet




Ireatment Technologies:

o biological Treatment in Eluidized Bed Reaciors
biological Treatment in'Pdacked Bed Reactors
ion' exchange with regenerable resins
ion exchange with disposable resins
reverse osmosis with nano-filtration
hydrogen based membrane biofilm reactors
electro-oxidation
electro-chemical reduction
electrolytic separation
granular activated carbon
vacuum distillation
in-situ bioremediation

 permeable reactive barriers

From Mactec Inec Workplan, 3/31/03




@ro: 003;00% B ‘w\;i . Nitrate .
i’bo Qg S \\H - Non-Detect Nitrate (m g/L)

180 - 500

O, 55
g = @ \ > 1-10
¢ & W, o 10-45
L 59 o 45-90
e ; 90 - 180 506 eoiwellstexceed

VMICL o nitrate

Perchlorate )X Resin
Removes only Clo4-

It water Is still
“undrinkable™,
what'’s the benefit
of spending millions
on treatment?

As > 10 ug/L In some




iFNItratewere regulated fior lodide Uptake
InRIBItIeR IR thie same mannerproposed
eI perchlerater.

Eguivalence te Perchlerate PHG o1 0.006: mg/L:
Nitrate MCL should be 11 mg/L
rather than 45 mg/L . . .

(Analysis by Dr. Richard Bull, former NAS
Panelist on Draft EPA Perchlorate MCLG Review)

Presented to Groundwater Resources Assn of California 8/4/04
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| @ 80-160 mg/L
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Nitrate

0-5mg/L
5-11 mg/L
11.1 - 20 mg/L
20 - 40 mg/L
40 - 80 mg/L

160 - 500 mg/L

iENItrate were
fegulaied-fierilirat
I mgic. ..

Nitrate s commoniy
pPresent at a highen
effiective dese than

the levels propoesed
to regulate ClO,-

IHas nitrate
presented a thyroid
problem?




Alternative

Timeframe for
Implementatio
n (Years)

Capital Cost
(Milliens)

Annual
Operation and
Maintenance
Costs
(Millions)

Annual Lease
Cost (Millions)

Source of
\Water

Centralized
Treatment

Distribution
System

All Beneficial
Uses Supplied

Contributes to
Groundwater
Cleanup

[reat and
Distribute
Surface
\Water

Not Applicable

Surface Water.

Treat and
Distribute
Groundwater

Not Applicable

Groundwater

PoInt o
Use
Treatment
fo)f
DomESHIC

SupRIY.

0.5-1

$2

$0.8

Groundwater

Point off Use
Treatment o
Domestic
Supply: Plus
Recycled
\\ateriion
Agrcultuyal

SuppIy.

-5

Not Applicable

Groundwater,
Recycled
\Water

Domestic: No
Agriculture:
Yes

Yes

Yes

Point of' Use
Treatment for
Domestic
Supply: Plus
Wellhead
I EamMERND O
Agnicultoral

Supply.

1-2

$13 - $15

$1.7

Groundwater

\Wellhead
dreatment

$17.4

Groundwater




lreatment Challenges and Logistics:

Distiuitien newwork ansent In most Impactead
aleas

Elews; are |low

Concentrations are lew.

Homeowner solution elusive

Brine management

Cost of lab testing prohibitive — test kit needed
Certification of systems = bottleneck

Perception ofi biolegical treatment — association
with wastewater and fear of pathogens




EUNDBING INIFTATIVES

o 200814 EPM and STAG Grants' - $1. 7Vl
* 2004/5 EPMIand STAG Granis - $800K
o Pombo Bill'— passed House in Sept. @ $25 M

o Santa Clara Valley Water District Reserves
o City ofi Morgan Hill'Water Rate Increases

e City ofi Gllroy Reserves Spent on Contingencies

» Olin Corporation has spent >$ 9M so far . . .

Total Spent to Study Health Effects = ~$5 M 2?2
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» Non-Detect
of OtherPossiblie . a0
SOUICES: ‘REE

. Incl
y Res

<4

many tests by private wellowners
ot verified by second test

- Bulldog Soda Fertilizer | el s

» Roadside Elares | DR

o UNIC Rocket Motor
Pllant Runofif or aerial
deposition firem partial
pBuUrning

o Rain, mineral deposits

o Methamphetamine
Labs

» Forensics Tools ?

Legal Costs escalate

Santa Clara Valley Perchlorate Detections North of Tennant Road

| Water District 0 1 0 1 2 Miles N




Public Outreach Initiatives

s web site

s'all report files scanned and served
online

* public meetings

* formation of community action group
by RWQCB

e elected official forum
e media releases and interviews
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What is perchlorate?

Perchlorate (Cl04-) is both a natural and a man-made sall. I is primarily used as an
oxidizer in solid fuels for rockets and missiles. Other uses include production of highway
safety flares, fireworks, malches, dyes, lubricating oils, air bag inflators, paints,
electroplating and medical specialty tests. Perchlorate should not be confused with
perchloroathylens (PCE), commonly referred to as “perc,” a hazardous dry cleaning
solvent,

WWater . @ Perchlorate

=" . ""- \-._J')
:Q -y \q) \.‘Pﬁ "‘?{}

What Is Perchlorate?

How does perchlorate affect drinking water in Santa Clara County?
Prior to modem environmental laws, perchlorate wastes associated with weapons and
rocked fuel manufacturing facilities, research facilities, military bases, pyrotechnics and
highweay flare manutacturing facilities were often improperly disposed, which resulted in
contamination of soil, grouncwater and surtace water. Perchlorate can persist for many

Perchlaorate (ClO4-]) is bhoth a natural and a
man-made salt that recently has been found
in groundwater in Santa Clara County.
FPerchlorate is primarily used as an oxidizer in

Contacts

Documents 8

Publicatinns . T years in ground and surface water and is difficull to remove with standlard waler reatment
solid fL’IEIS for rockets Elr'll.:' I'I'IISSI|I_ES. Other processes, Over the past year, the Santa Clara Valley Water District has become
uses include the production of highw ay increasingly concerned regarding the detection of perchlorate in our groundwater basins.
Electonic Files safety flares, fireworks, matches, dyes, Perchlorate has been detected above the newly revised state Department of Health Services
Iubricating D“S, ZiE bag il"lﬂatDrS, Daiﬂts, elacth T m.-.-.ruqln"\-.mn-l.r*. S T8 GW_HL_007-14- 7.l - Mecromalt intermet Explarer rIE|
Electronic Report medical specialty tests, For more information .-«-w';_]--a.aﬁ Qe Gitrwoets G 3| B S - =
= i = ~ ' ] Dure AdEress | ] b Rt «beymsatir on oS bt T SO THE WM TN -5 L —
Submission please contact the District's Mr. Tom Mohr at (52057 0 0 B 0@ orn o0 ne- 5.5 60 o 0G0 @
2626, - = j
Employment ' .
Opportunities Santa Clara Valley \Water District - Perchlorate F
FAQ Other Useful Links
Hot Topics e Federal EPA Perchlorate - Information Fac L dw
s Cal/EPA's Office of Environmental Health H
Barchlorate Assessment - Factsheet HEIER S TS TR R

s California Department of Health Services |
California Drinking YWater
= Public Healt Goal For Perchlorate - Draft O

Solvents FIRST QUARTER (JANUARY—MARCH) 2002

GROUNDWATER MONITORING REPORT

UST Prograny
Information & Issues

OLIN/STANDARD FUSEE SITE

425 TENNANT AVENUE
MORGAN HILL, CALIFORNIA

RWQCB Monitoring and Reporting No. 01-161

WAl T v amrwme OTH W el - o

District Web Pages provide Perchlorate Info and current reports




Contact:

Tlom Mohr
Perchlorate Project Manager:

408-265-2607 x 3760
tmohr@yvalleywater.org

http://www.valleywater.org
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