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OverallFAppreachiint Organizing Water @uality,
Moenitering Progrr@am

Constituents off Concenm, Erequency &
Location: of Vioniterng

Evaluatien; of Water Quality Impacts

Addressing Exceedances of \Water Quality,
Standards




Backgreund to Regulating
Agriculturall Stermwater: Runofii and
Failwater Discharges

California’ Regulatiens; Allow: fier Regulating liigatead
Agriculiural” Runefif/Discharges That Causer Vielations
of Water Quality: Standards

Until Recently, These Discharges Have Received a
Walver: from Waste Discharge Reguirements

CA Legislature Requires That the Regienal \Water
Quality: Coentrel Beards' Implement PRollutien Control
Programs for lirmgated Agriculture and Other Nenpoint
SeUrces




Reliable Monitoring Is Key to Effective
NPS Water Quality Management Program

v

Groundwater
Pollution
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Constituents of Potential Concern

Chemicals Added tor Agricultural Lands te
Enhance Crep Production

» Pesticides/Herbicides, Eertilizers, SollfAmendments

Chemicals Produced on Agrcultural Lanads
m TDS, TSS, TOC

Chemicals Present in Native: Solls
m Selenium,, Boron

Chemicals Derived frem| ther Athesphere
n [.ead, Nitrate




Constituents of Concern for Potential Violations of

Water Quality Standards

pH

Color

Taste & Odors

Tetal Suspended Solids
Total Disselved Selids
Turbidity,

Nitrate

Nitrite

Ammonia

Teual Kjeldanl*N
Biestimulatory Sulbstances
Phospherus

Beren

Total & Fecal Colifierms
E. Coli

Dissolved! Oxygen

Biechemical Oxygen Demand
llemperature

Organophesphate Pesticides
Organochlorine Pesticides
Herbicides

Other Potentially Texic Chemicals
Unknewn-Caused ToexiCity,
Sediment Toxicity,

PCBs

Diexins

FUrans

Total Organic Carlbon

Dissolved! Organic Carbon

Heavy Metals (Cu, Zn, Pb, Cd, Ni, Cr)
Mercuny.

Selenium




Usually: Mest Important \Water Quality
Parameters

Pesticides/Herbicides ¢ Aguatic Life Toxicity.
n \Water Column and Sediments
NuUtrients ¢ Excessive EFertilization

Sediments ¢ Turbidity, Shoealing

DS ¢ Domestic and Agricultural \Water Supply,

JJOC ¢ Domestic \Water Supply: THIVIs

£, co/l ¢ Contact Recreation & Demestic \Water Supply,

Organoechlorine Pesticides (Chiordane, Texaphene,
DT, Dieldrin) ¢ Excessive Bieaccumulation in Fish,
IHuman Health Hazard




Conceptual Model of OCl Bioaccumulation
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OCls in
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Organizing a Water Quality
Meniterng Pregram

pical Water @uality: Vioniterng Program Often Waste
oft Time & Meney:

Arpitrary, Budget Estanlished

Perodic Sampling Conaucted! for Limited Suite: ofi
Palameters for a Year,

At the End of the Year, Data Examined

There Is Need tor Propeny. Develep and Organizer a
Water Quality: Moniterng Pregram li the Data Are to
Properly. Define the Water Quality’ Impacts of
Runoff/Discharges from Agricultural Lands




Organizing a Water Quality
Meniternng Pregram

Clearly Establisihy Oljectives of the Moniterngl Pregiam

Understand the Nature: off “Water Quality,” Water Quality.
Concerns, Beneficiall Uses, and Thelr Assessment for the
\Waterpbodies off Concern

Select the Parameters to Be Measured and Justify: Petential
Significance ofi EachrParameter Selected

Examine Previeus Studies; ter Understand: Varability inr Each
Area ofi the Waterhody to Be Monitered

List Eacters That Can Influence Results of the Monitering
Progiram and How: Eachl May: Infitience the Results

Determine the Level ofi Confidence at Which the Objective
IS to Be Achieved




Organizing a \Water Quality.
Moenitering| Pregram

EFor Eachl Area off Eaclh Waterbedy te Be Monitered, Determine
Number & Location off Samples to Be Collected

I Ne Data Available from: Previeus Studies or Ifi Existing Data
Inadequate te Define: Varanility: and Other Characteristics Needed
to Establishi a Reliable Menitering Program, Conduct a Pilot Study,
off Representative. Areas to Define the Characteristics of the' Area
That Are Needed! to Develop: a Reliakle Water Quality: Monitering
Rrogram

[ the Purpese: of the Moeniterng RPregram IS te; Determine Chamnges
I Water: Quality: Characternstics, Select the Magnitude off Change
That Needs te Be Detected and Design the: Monitering Pregram
Accordingly

Select Sampling Technigues and Metheds ofi Analysis tor Meet the
Objectives and Level of Confidence Desired




Organizing a \Water Quality
Menitering Program

Venify: That Analyticall Metheds Are Approprate: fer Eachi Area of
the Waterbody and at Vareus, Seasons

Conduct Studies to Evaluate Precision ofi Sampling and
Analytical Precedures and Technigue, Reliability of Preservation,
and Variability of the System

Critically Examine the Relationshipr between Present and Past
Studies

Determine How' the Data Will- Be' Analyzed! withy Respect o
Compliance: with Water Quality: Standards, Using Existing Data
Or Synthetic Data Tihat Are Expected to Be Representative of the
Site

Screen/Evaluate Data as They: Are Collected

Analyze, Interpret and Store Data, and Report on the Results: of
the Analysis and' Interpretation




Water Quality Monitoring Lecations

MainpiStem and Major Trnputan/ Moutias
Secondany rbuitan/, Meuthas

Edge off the FEield for Representative
Agricultural” Practices, Chemicalsk Used, Soll
ypes and Land Characterstics

=0 Evaluatien off Some:r Narrative \Water
Quality: Stamndards, such as Excessive
=ertilization’  (Blestimulatory, = SUBSIaNCES),
There Is Need! for Downstreanm Studies te
Determine: Ifi Water Quality: Proklems Are
Oceuring




Groundwater Quality, Vioniterng

In Additien ter Surface: Runefi/bDischarges,
Greundwater Quality: Sheuld BerAssessed threugh
an Eary:\Warming System

a Veasure Iiransport of Potentiall Pollutants
throughl the Vadese Zene using Vacuum Cup
Lysimeters

5 ljop of Saturated Zone Shouldl Be Menitored




Active Vs. Passive
Meniterng Programs

Typical WOMPS' Are Passive

s Data Collected! for a Year or so, and Then am Attempt Is
Made: ter Analyze tihe: Data

n Uswally, Tihis Approeach Fails
Should Conduct an Active Program Which! Includes

s Data Examined as Collected

a Adjustments Made in Pregiam

a Eellew:up Monitering

Perodic Sampling (.9, Weekly, Biweekly, Monthly)

Event-Based Sampling Shoeuld Alse Be Conducted

s Assoeclated with Discharges/Runofi and/or the Application of
Chemicals to Agricultural Land




Data Interpretation

Evaluate. Whether Exceedances of Water Quality
Stanaards at the Peint off Meniternel and Dewnstieam
Represent Real’ Impairments off Designated Beneficial
Uses of the Waterbody or “Administrative”
EXceedances

a US; EPA Waterr: Quality: Criterna and State Standards
Based onl TThoese: Criteria Are Based on \Worst-Case
Approaches for Evaluating Water Quality  limpacts

This' Appreach, I Mechanically Applied te Some
Agricultural Runoff-Denved Constittients;, Can [Lead to
Overregulatien eff Agricultural Discharges/Runoefi;

Need! for Site-Specific Studies to Develep Appropriate
Water Quality’ Standards foer Agricultural RUnofi




Chemicals Added to Aid in Crop Production (Pesticides, Fertilizers, Soil
Conditioners/Amendments) and Pollutants Produced in the Field (TDS, TOC)
Contribute to Water Pollution by Irrigated Agriculture in Central Valley, CA
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Management Practices (BMPs)
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All BMPs Need Evaluation in the Central Valley Setting to Assess Efficacy &
Cost-Effectiveness in Protecting Beneficial Uses of Central Valley Waterbodies




Water Quality: Menitering as Part of
Evaltiation eff Managenent Practice

\Waiter Quality Voniteng asyPart ofi =BV Evaluatien
Requires; a Greatly: Expandedl Menitoerng Pregram: to
Obtain Reliable Results
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Conclusions

Typical Weater Quality: VMoniterngl Pregrams Used for
Surface \Waters, lnvoelving Periedic Sampling of the
Waters and Measurements ofi Selected Parameters,
Dees Not+ Adeguately: anadl Reliably: Characterize the
Water Quality: Characteristics of the: Runofiii/Discharges

There Is Need to Significantly” Improve the Technical
Quality” eff Water Quality: Moenitering Pregiams ter Define
the Real, Significant Waiter Quality: Preblems fier WWhich
There Is Need for Agriculturall Interests; to, Implement
Management Practices’ ter Contrel Poellutants: 1 the

RuUnofi/Discharges




Further Information

Consult \WWebsite of
Drs. G. Fred Lee and Anne Jones-Lee

]

http://www.gfredlee.com




