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Overview
Overview
••• The Santa Clara Valley Water DistrictThe Santa Clara Valley Water DistrictThe Santa Clara Valley Water District
••• Olin Corporation Tennant Road site history
Olin Corporation Tennant Road site historyOlin Corporation Tennant Road site history

DiscoveryDiscovery –– connecting the dotsconnecting the dots••• Discovery – connecting the dots 
••• The roles of the various public agenciesThe roles of the various public agenciesThe roles of the various public agencies
••• Public agency responsePublic agency responsePublic agency response
••• Perchlorate occurrence in San MartinPerchlorate occurrence in San MartinPerchlorate occurrence in San Martin
••• Perchlorate treatment technologiesPerchlorate treatment technologiesPerchlorate treatment technologies 
••• The challenge of risk communicationThe challenge of risk communicationThe challenge of risk communication
••• Comparative responses to similarComparative responses to similarComparative responses to similar 

problemsproblemsproblems
••• Challenge of Multiple Potential Sources
Challenge of Multiple Potential SourcesChallenge of Multiple Potential Sources



•Clean, safe, reliable water 

•Healthy creek ecosystems 

•Protection from floods 

•Clean, safe, reliable water

•Healthy creek ecosystems

•Protection from floods



Three primary 
sources of water for 
Santa Clara County: 

Three primary 
sources of water for 
Santa Clara County:

ImportedImported

Local surface and 
groundwater 

Local surface and 
groundwater

RecycledRecycled



District Mission:
District Mission:
The mission of the Santa Clara Valley Water District is aThe mission of the Santa Clara Valley Water District is a 
healthy, safe and enhanced quality of living in Santa Clarahealthy, safe and enhanced quality of living in Santa Clara 
County through watershed stewardship and comprehensiveCounty through watershed stewardship and comprehensive 
management of water resources in a practical, costmanagement of water resources in a practical, cost--effectiveeffective 
and environmentally sensitive manner.and environmentally sensitive manner. 

Ends Policy
Ends Policy
The groundwater basins are aggressivelyThe groundwater basins are aggressively 
protected from contamination and the threatprotected from contamination and the threat
of contaminationof contamination

-- SCVWD Board Ends Policy ESCVWD Board Ends Policy E--2.1.52.1.5



Industrial Uses and Sources of Perchlorate:Industrial Uses and Sources of Perchlorate:
Fireworks matches flaresflares
air bag manufacturing explosives manufacturing 
Rocket manufacturing Rocket disassembly 
Rocket retrofitting explosives disposal 
unexploded or partially exploded ordinance 
chlorate manufacturing chlorate application 
chlorite manufacturing OCl- 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. AndrewSources: Dr. Andrew JacskonJacskon, Texas Tech U., Mohr & Crowley,, Texas Tech U., Mohr & Crowley, HydrovisionsHydrovisions, 2002, 2002



The property 

425 Tennant Ave., Morgan Hill, Calif. 
13-acre parcel purchased by 
Olin Corp in 1956 

Activity at the property 

Production of highway flares and skeet; packaging 
of pool supplies 
Production and warehousing of highway flares 
Demolition and removal of buildings and 

of soil and groundwater; disposal of 1,000 tons of 

scientific community as a potential contaminant 

1956 and prior Agricultural use 
1956 – 1988 

1988 – 1996 
1997 -- 1998 

structures, underground storage tanks; evaluation 

waste skeet; perchlorate not yet identified by 



Olin Facility, ~1971Olin Facility, ~1971



Perchlorate detection and investigation
Perchlorate detection and investigation

August 2000August 2000 

Aug. 29, 2000Aug. 29, 2000 

Oct. 2000Oct. 2000 

Feb. 2001Feb. 2001 

March 2001March 2001 

Sept. 2001Sept. 2001 

Due diligence investigation by potential buyer detectsDue diligence investigation by potential buyer detects 
perchlorate – which is now recognized as anperchlorate – which is now recognized as an 
environmental hazard –environmental hazard – iin groundwater samples.n groundwater samples.

Olin notifies California Office of Emergency ServicesOlin notifies California Office of Emergency Services
and Santa Clara County Envand Santa Clara County Enviironmental Health Dept.ronmental Health Dept.

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

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

Regional Board requests further site testing andRegional Board requests further site testing and
testing of Morgan Hill munictesting of Morgan Hill municiipal well located 250 feet topal well located 250 feet to
the southwest of site.the southwest of site.

Perchlorate detected in one of three on-site monitoringPerchlorate detected in one of three on-site monitoring
wells.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 ½ 
mile south; 33 more wells selected for sampling 



Oct/Nov 2002:Oct/Nov 2002: MactecMactec finds five more detections up to 1 mile southfinds five more detections up to 1 mile south

Nov/Dec 2002:Nov/Dec 2002: District samples 15 regional monitoring wellsDistrict samples 15 regional monitoring wells

Jan 13, 2003:Jan 13, 2003: Results show two detections at 3.9 and 4.3 milesResults show two detections at 3.9 and 4.3 miles
southsouth

Jan. 16, 2003:Jan. 16, 2003: RWQCB, District, County Health, Morgan Hill HoldRWQCB, District, County Health, Morgan Hill Hold 
Press ConferencePress Conference

MLK Weekend:MLK Weekend: >2,000 calls fielded by District staff>2,000 calls fielded by District staff

Jan/Feb/MarJan/Feb/Mar District staff and contractors collect 1,045 samplesDistrict staff and contractors collect 1,045 samples

Feb 10, 2003Feb 10, 2003 District confirms presence of perchlorate to 7.5 milesDistrict confirms presence of perchlorate to 7.5 miles

Feb 12, 2003Feb 12, 2003 RWQCB/District/County host public meeting; 850RWQCB/District/County host public meeting; 850 
residents turn outresidents turn out

CurrentlyCurrently ---- Plume is 10+ miles long; no treatment on offsite wells yetPlume is 10+ miles long; no treatment on offsite wells yet







How are wells in theHow are wells in the
Affected area used?Affected area used?

>100 AF/yr>100 AF/yr –– MunicipalMunicipal
10 to 100 AF/yr10 to 100 AF/yr –– Ag &Ag & IndInd
<10 AF/yr<10 AF/yr –– Ag and DomesticAg and Domestic



News Conference
News Conference

••• Thursday 1/16/03 with representativesThursday 1/16/03 with representativesThursday 1/16/03 with representatives 
from the Central Coast Regional Waterfrom the Central Coast Regional Waterfrom the Central Coast Regional Water 
Quality Control Board, Santa ClaraQualityQuality Control Board, Santa ClaraControl Board, Santa Clara 
County, and Morgan HillCounty, and Morgan HillCounty, and Morgan Hill

••• Announced that 450 private wellsAnnounced that 450 private wellsAnnounced that 450 private wells 
potentially affectedpotentially affectedpotentially affected

••• Encouraged residents within area ofEncouraged residents within area ofEncouraged residents within area of 
investigation to schedule free wellinvestigation to schedule free wellinvestigation to schedule free well 
sampling; offered bottled water to thosesampling; offered bottled water to thosesampling; offered bottled water to those
who need it
who need itwho need it









District Mailer
District Mailer District mailer sentDistrict mailer sent
to 701 well owners into 701 well owners in
area deemed mostarea deemed most
likely to have beenlikely to have been 
impactedimpacted

Residents advised thatResidents advised that
bottled water availablebottled water available
to those who need itto those who need it







San Martin AreaSan Martin Area –– looking Northlooking North
District Church Ponds Recharge FacilityDistrict Church Ponds Recharge Facility



Bottled Water DeliveryBottled Water Delivery
District: ~1,240 HomesDistrict: ~1,240 Homes
Olin: ~ 800 + homesOlin: ~ 800 + homes
2% of household water2% of household water
used for drinking andused for drinking and
cookingcooking

$17,000/week
$17,000/week



““People in the area may havePeople in the area may have 
immediate concerns aboutimmediate concerns about 
their drinking water, so thetheir drinking water, so the 
District is prepared to offerDistrict is prepared to offer 
free testing of private wells”free testing of private wells”







Summary of Results as ofSummary of Results as of 
July 3, 2003July 3, 2003

ConcentrationConcentration # of Samples# of Samples

ND (< 4 ppb)ND (< 4 ppb) 784784

44--10 ppb10 ppb 429429

1010--20 ppb20 ppb 1010

2020--40 ppb40 ppb 22

4040--100 ppb100 ppb 33

TotalTotal 12281228



Data as of 9Data as of 9--1515--0404

California PHGCalifornia PHG 
finalized at 6 ppbfinalized at 6 ppb 
in March 2004;in March 2004;
Action level raised toAction level raised to
6 ppb6 ppb

628 wells ND628 wells ND
377 wells < 4 ppb377 wells < 4 ppb
352 wells 4 to 6 ppb352 wells 4 to 6 ppb
237 wells 6 to 10 ppb237 wells 6 to 10 ppb
20 wells > 10 ppb20 wells > 10 ppb

1,621 wells sampled1,621 wells sampled
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Perchlorate Concentration Histogram, Off-Site Private Wells 
includes repeat analyses in same wells
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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
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Apparent Distribution of Perchlorate with Well Depth 
in Off-Site Private  Wells 

Perchlorate Concentration, ug/L 
0  2  4  6  8  10 12 14 16 18 20  

0 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1000 

W
el

l D
ep

th
, F

ee
t f

ro
m

 G
ro

un
d 

Su
rfa

ce
 

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

n = 317;  13 wells > 400 feet 



Edible food cropsEdible food crops
grown in proximitygrown in proximity
to domestic wellsto domestic wells
with perchloratewith perchlorate
detectionsdetections

Significance ofSignificance of
ClOClO44

-- presencepresence
indeterminateindeterminate 
without context ofwithout context of
quantitative riskquantitative risk
assessmentassessment



Treatment Technologies:
Treatment Technologies:

•• biological Treatment in Fluidized Bed Reactorsbiological Treatment in Fluidized Bed Reactors
•• biological Treatment in Packed Bed Reactorsbiological Treatment in Packed Bed Reactors
•• ion exchange with regenerable resinsion exchange with regenerable resins
•• ion exchange with disposable resinsion exchange with disposable resins
•• reverse osmosis withreverse osmosis with nanonano--filtrationfiltration
•• hydrogen based membranehydrogen based membrane biofilmbiofilm reactorsreactors
•• electroelectro--oxidationoxidation
•• electroelectro--chemical reductionchemical reduction
•• electrolytic separationelectrolytic separation
•• granular activated carbongranular activated carbon
•• vacuum distillationvacuum distillation
•• inin--situ bioremediationsitu bioremediation
•• permeable reactive barrierspermeable reactive barriers

FromFrom MactecMactec IncInc WorkplanWorkplan, 3/31/03, 3/31/03



Nitrate (mg/L)Nitrate (mg/L)

50% of wells exceed50% of wells exceed
MCL for nitrateMCL for nitrate

Perchlorate IX ResinPerchlorate IX Resin
Removes only ClO4Removes only ClO4-

If water is stillIf water is still
“undrinkable”,“undrinkable”, 
what’s the benefitwhat’s the benefit
of spending millionsof spending millions
on treatment?on treatment?

As > 10 µg/L in someAs > 10 µg/L in some
areasareas



Equivalence to Perchlorate PHG of 0.006 mg/L:Equivalence to Perchlorate PHG of 0.006 mg/L:

Nitrate MCL should beNitrate MCL should be 11 mg/L11 mg/L

rather than 45 mg/L . . .rather than 45 mg/L . . . 

(Analysis by Dr. Richard Bull, former NAS(Analysis by Dr. Richard Bull, former NAS

Panelist on Draft EPA Perchlorate MCLG Review)Panelist on Draft EPA Perchlorate MCLG Review)
Presented to Groundwater Resources Assn of California 8/4/04Presented to Groundwater Resources Assn of California 8/4/04

If Nitrate were regulated for Iodide UptakeIf Nitrate were regulated for Iodide Uptake
inhibition in the same manner proposedinhibition in the same manner proposed 
for perchlorate . . .for perchlorate . . .



If Nitrate wereIf Nitrate were
regulated for IUI atregulated for IUI at
11 mg/L . . .11 mg/L . . .

Nitrate is commonlyNitrate is commonly 
present at a higherpresent at a higher 
effective dose thaneffective dose than
the levels proposedthe levels proposed
to regulate ClOto regulate ClO44--

Has nitrateHas nitrate 
presented a thyroidpresented a thyroid
problem?problem?



AlternativeAlternative

Treat andTreat and 
DistributeDistribute 
SurfaceSurface 
WaterWater

Treat andTreat and 
DistributeDistribute 

GroundwaterGroundwater

Point ofPoint of 
UseUse 

TreatmentTreatment 
forfor 

DomesticDomestic 
SupplySupply

Point of UsePoint of Use 
Treatment forTreatment for 

DomesticDomestic 
Supply PlusSupply Plus

RecycledRecycled 
Water forWater for 

AgriculturalAgricultural 
SupplySupply

Point of UsePoint of Use 
Treatment forTreatment for 

DomesticDomestic 
Supply PlusSupply Plus

WellheadWellhead 
Treatment forTreatment for 
AgriculturalAgricultural 

SupplySupply

WellheadWellhead
TreatmentTreatment

Timeframe forTimeframe for
ImplementatioImplementatio
n (Years)n (Years)

44--55 44--55 0.50.5 -- 11 33--55 11--22 11--22

Capital CostCapital Cost 
(Millions)(Millions) $150$150 $135$135 $2$2 $135$135 $13$13 -- $15$15 $30$30 

AnnualAnnual
Operation andOperation and
MaintenanceMaintenance 
CostsCosts 
(Millions)(Millions)

$2$2 $2$2 $0.5$0.5 $1$1 $1$1 $11$11 

Annual LeaseAnnual Lease 
Cost (Millions)Cost (Millions) Not ApplicableNot Applicable Not ApplicableNot Applicable $0.8$0.8 Not ApplicableNot Applicable $1.7$1.7 $17.4$17.4

Source ofSource of 
WaterWater Surface WaterSurface Water GroundwaterGroundwater GroundwaterGroundwater

Groundwater,Groundwater, 
RecycledRecycled 

WaterWater
GroundwaterGroundwater GroundwaterGroundwater

CentralizedCentralized
TreatmentTreatment YesYes YesYes NoNo

Domestic: NoDomestic: No
Agriculture:Agriculture: 

YesYes
NoNo NoNo

DistributionDistribution 
SystemSystem YesYes YesYes NoNo YesYes NoNo NoNo

All BeneficialAll Beneficial 
Uses SuppliedUses Supplied YesYes YesYes NoNo YesYes YesYes YesYes

Contributes toContributes to 
GroundwaterGroundwater 
CleanupCleanup

NoNo YesYes YesYes YesYes YesYes YesYes



Treatment Challenges and Logistics:
Treatment Challenges and Logistics:

•	• Distribution network absent in most impactedDistribution network absent in most impacted
areasareas

•	• Flows are lowFlows are low
•	• Concentrations are lowConcentrations are low
•	• Homeowner solution elusiveHomeowner solution elusive
•	• Brine managementBrine management
•	• Cost of lab testing prohibitiveCost of lab testing prohibitive –– test kit needed
test kit needed
•	• Certification of systems = bottleneckCertification of systems = bottleneck
•	• Perception of biological treatmentPerception of biological treatment –– associationassociation 

with wastewater and fear of pathogenswith wastewater and fear of pathogens



FUNDING INITIATIVESFUNDING INITIATIVES

•• 2003/4 EPM and STAG Grants2003/4 EPM and STAG Grants -- $1.7M$1.7M

•• 2004/5 EPM and STAG Grants2004/5 EPM and STAG Grants -- $800K$800K

•• Pombo BillPombo Bill –– passed House in Sept. @ $25 Mpassed House in Sept. @ $25 M

•• Santa Clara Valley Water District ReservesSanta Clara Valley Water District Reserves
•• City of Morgan Hill Water Rate IncreasesCity of Morgan Hill Water Rate Increases 

•• City of Gilroy Reserves Spent on ContingenciesCity of Gilroy Reserves Spent on Contingencies
•• Olin Corporation has spent > $ 9M so far . . .Olin Corporation has spent > $ 9M so far . . .

Total Spent to Study Health Effects = ~ $5 M ??Total Spent to Study Health Effects = ~ $5 M ??



The ComplicationsThe Complications 
of Other Possibleof Other Possible 
Sources:Sources:

•• Bulldog Soda FertilizerBulldog Soda Fertilizer
•• Roadside FlaresRoadside Flares
•• UTC Rocket MotorUTC Rocket Motor
Plant Runoff or aerialPlant Runoff or aerial
deposition from partialdeposition from partial
burningburning

•• Rain, mineral depositsRain, mineral deposits
•• MethamphetamineMethamphetamine 

LabsLabs
•• Forensics Tools ?Forensics Tools ?

Legal Costs escalateLegal Costs escalate 



Public Outreach InitiativesPublic Outreach Initiatives

• web site 
• all report files scanned and served 

online 
• public meetings 
• formation of community action group 

by RWQCB 
• elected official forum 
• media releases and interviews 

•• web siteweb site
•• all report files scanned and servedall report files scanned and served 

onlineonline
•• public meetingspublic meetings 
•• formation of community action groupformation of community action group 

by RWQCBby RWQCB
•• elected official forumelected official forum
•• media releases and interviewsmedia releases and interviews



District Web Pages provide Perchlorate Info and current reportsDistrict Web Pages provide Perchlorate Info and current reports



Contact:Contact:

Tom MohrTom Mohr
Perchlorate Project ManagerPerchlorate Project Manager
408408--265265--2607 x 37602607 x 3760
tmohr@valleywater.orgtmohr@valleywater.org

http://http://www.valleywater.orgwww.valleywater.org

orghttp://
http://www.valleywater.orgwww.valleywater.org

