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 PROBLEM DEFINITION

Algal blooms in Clear Lake are of concern.  The odor and other aesthetic effects of these blooms have a negative impact on tourism, boating, swimming, recreation, and the local economy and quality of life in general.  In response to the local community’s concern for finding a remedy for the nuisance caused by these blooms, the County of Lake with the University of California, Davis undertook a study completed in 1994.  The report, Causes and Control of Algal Blooms in Clear Lake, suggests that the single most important method of reducing algal blooms in Clear Lake is the reduction of non-point source sediment loading from the watershed into Clear Lake.  The report recommends that this heavy sediment load carried by tributary streams can be reduced significantly by erosion management practices (Best Management Practices, BMPs) that keep sediment out of the lake.  The report further recommends that a key element in achieving successful BMPs is monitoring (the regular measuring of key stream and lake water parameters).  Measurement of  these parameters is needed for several reasons:  1) Analysis of this data is a potential indicator of primary sources of erosion.  2) This data will serve as the basis for choosing BMPs best suited for an identified erosion source.  3) A baseline needs to be established against which to assess the effectiveness of erosion control remedies once they are implemented.

PROJECT DESCRIPTION

Goal: Consistent with the above recommendation, a fundamental goal of this study will be the identification and quantification of the sources of sediment loading in general and phosphorous loading in particular.  This is accomplished by the regular systematic sampling and analysis of creek water, lake water, lake sediment, and other field measurement parameters.  This acquired data will serve as a basis for identifying non-point sediment sources, for choosing the most effective BMPs and for assessing and monitoring their effectiveness.

Choosing parameters of interest and sample sites: The creek  parameters will be chosen based on the objective of quantifying sediment and phosphorous loading and stream characteristics which may effect this loading.  The creek sample sites will be chosen to provide a linear profile of the creek and to potentially detect the impact of various stream characteristics and remedial actions on these parameters.  Hence, sample sites will be chosen at such locations as above and below tributary confluences, above and below nutrient retention sections such as Tule Lake, in the vicinity of remedial actions such as the Scotts Creek Riparian Vegetation Rehabilitation Project site, etc.

The Clear Lake parameters will be chosen based upon the two main objectives of quantifying phosphorous loading into Clear Lake and assessing the cycling of phosphorous between the water column and the sediments. Since Clear Lake has a unique shape with three distinct geographical sections or parts, sample sites will be chosen to measure parameters representative of each section and to identify potential differences in measured parameters between them.  Sample times for all Clear Lake parameters will be chosen to be on regular monthly intervals to detect potential correlation’s between seasonal changes in these parameters and the observed seasonal algal bloom cycle.

QUALITY OBJECTIVE
Scope: This QA Plan is specific to the geographical area of Clear Lake and the watersheds of its tributaries.
Time & Resource Constraints:  The resource constraints are given in attachment A.
Intended Uses Of Data: The data will be used to identify erosion sources in the Clear Lake tributary watersheds and to quantify the sediment contributed the these tributaries and to Clear Lake by these sources.
Decision Standards and Action Levels
Creek Sampling and Field Measurements: Individual rainstorm events will be identified within the winter rainy season.  Rainfall during each event will be monitored.  Events in which one inch or more of rainfall is received are considered significant events.  The time of peak creek flow will be estimated based on weather forecasts, observed measured rainfall, and monitoring creek water level in Scotts Creek and Kelsey Creek.  Creeks will be sampled during significant events as close to peak flow as practicable.

Lake Sampling and Field Measurements:  Lake water and sediment samples and field measurements will be taken monthly and scheduled as close as possible to the same time each month as weather and lake navigation conditions permit.  The maximum number of sediment samples per month (28) is determined by the capacity of the contract analytical laboratory (University of California, Hopland Research and Extension Center, 4070 University Road, Hopland, California 95449.
Population Parameters of Interest
Creek water:
(Sample Time

(Conductivity

(Temperature

(Instantaneous Discharge

(Orthophosphates

(Total Phosphates

(Dissolved Solids

(Total Solids

(Observed weather conditions are noted

Lake Water:
(Sample Time 

(Water Depth

(Clarity (Secci Disk)

(Dissolved Oxygen (Column Profile)

(Conductivity

(pH

(Orthophosphates

(Total Phosphates

(Observed weather conditions are noted

Lake Sediment:

(Total Phosphates

(Fe/Al Phosphate Fraction

(Ca Phosphate Fraction

(Residual Phosphate
Precision and Accuracy

Precision: The sample standard deviation, s, is given by




where



n = number of analyses


x = individual values of analyses
            s= standard deviation of the sample
The analytical precision is expressed in terms of the ratio of the standard deviation to the arithmetic mean:




where 

          RSD = relative standard deviation


s = standard deviation of the results of replicate analysis

               

 = mean value of the replicate results
A relative standard deviation of 0.10 or less is acceptable; 0.10 to 0.20 is the warning limit, and greater than 0.20 is unacceptable.

Accuracy: Laboratory accuracy for Orthophosphates, Total Phosphates and Conductivity is assessed by measuring the recovery of known commercial standard reference materials and is expressed in terms of the percent difference between the measured and the nominal value of the known standard:




Where

a  = laboratory accuracy

m = measured value

n  = nominal value of the known standard
Accuracy, therefore, is simply a quantification of the difference (bias) between the measured value and the true value.

Completeness:  The completeness of data quality controls relies on how many samples need to be taken to be able to use the information that is collected.  For example, if all of the water and sediment samples are taken at each of the four sampling sites on the lake including duplicates, the completeness factor will have been met for that sampling trip.  However, if all the water and sediment samples are taken at only two of the four sampling sites on the lake including duplicates, the percent completeness would be only 50%.  Percent completeness is the number of planned measurements judged valid divided by the total number of measurements taken multiplied by 100.  If the completeness factor is not met, an explanation of the problems or constraints will be provided with the field sheet provided to the project manager for review.

PROJECT NARRATIVE

Creeks:  The creek population parameters will be monitored to determine sediment load, phosphorous content, and stream discharge.  These parameters will be used to estimate the phosphorous load introduced into Clear Lake by the specific creeks and by the watershed in general.  This information will be assessed in terms of the hypothesized phosphorous loading contribution to blue-green algae growth in Clear Lake.

Clear Lake:  The purpose of monitoring the population parameters of Clear Lake is three-fold:

(Monitor seasonal phosphorous exchange between the sediment and the water column.

(Quantify the sediment depth to which the phosphorous exchange takes place.

(Provide a basis for the investigation of possible correlations between phosphorous exchange and other parameters.
SPECIAL TRAINING / CERTIFICATION REQUIREMENTS

Analytical laboratory personnel (U.C.D. contract laboratory):  Masters degree in a field related to natural resources study.  Extensive experience in analytical testing of soils and water.

Field personnel:  At least two years education related to environmental soil and water analysis.  At least one year experience in environmental soil and water sampling and analysis.  No certification is required.

DOCUMENTATION & RECORDS

All field data will be logged into field data sheets (attached) and transferred to Microsoft Excel spreadsheets.  Laboratory data is logged directly into and computed by Excel spreadsheets.  Fractional phosphate and total phosphate analysis will be subcontracted to an outside laboratory.  All related data will be Faxed to our office and entered in Excel spreadsheets and converted to MSoft Access Database.
DATA ACQUISITION

SAMPLING PROCESS DESIGN

The experimental design is based upon the conclusions and recommendations of Causes and Control of Algal Blooms in Clear Lake which suggested that the single most important method of reducing algal blooms in Clear Lake is the reduction of non-point source sediment loading from the basin watersheds into Clear Lake.  To better understand and quantify this sediment loading, the report recommends improved stream and in-lake monitoring.  The monitoring is focused on sediment content and particularly phosphorous, the key constituent of the sediment most directly associated with the blooms.

Accordingly, Scotts Creek and Middle Creek, the two largest volume contributors to Clear Lake, will be monitored as close as practicable to peak flow at six designated sites during significant rain storm events as given in A6, choosing parameters of interest and sample sites.  Parameter magnitudes will be evaluated against instantaneous discharge where available to quantify sediment and phosphorous load contributed to Clear Lake by these sources.  The selection of sample sites allows for monitoring parameter gradient along the course of the creeks and assess the possible effect of sediment retention segments.

The magnitude of Clear Lake sediment and water parameters will be measured monthly and assessed as a function of time to quantify the sediment / water column phosphorous cycle, to monitor seasonal cycles of these parameters, and to identify possible relationships among the parameters.

SAMPLING METHODS REQUIREMENTS
Creek Sampling
Creek Surface Water Sampling and Field Testing Procedure: Attachment J shows creek sample site locations.  The parameters of sample time, conductivity, temperature, and surface elevation will be recorded in the field data sheet at the time of sampling. Current weather conditions will be noted and recorded.  Creek samples will be collected at or near the horizontal flow center approximately one foot below the surface in a one-pint polyethylene wide mouth sample container triple rinsed with native water to achieve a representative sample.  The sample is taken from the upstream side of the sampler to minimize sample bias caused by wading disturbance of the stream water.  The sample sites will be land marked and remain constant. The sample will be identified by labeling the sample bottle at the time of sampling with the date, time, location and the sample collector. Field data will be entered in a creek field data sheet (attachment B).  A record of the collected sample is made in the field data sheet. The stream water surface level will be measured to a designated constant physical reference with a weighted fiberglass open reel tape.  Conductivity and temperature will be measured in the sample bottle immediately upon sampling.
Clear Lake Sampling
Clear Lake samples will be collected from four predesignated sites (attachment J) which are representative of the three arms of the lake.  They remain constant and are fixed by referencing onshore land marks.
Clear Lake Water Sampling Procedure:

Surface- Surface samples will be collected approximately eight inches below the surface in a one-pint polyethylene wide mouth sample container which is triple rinsed with native water to achieve a representative sample. The sample will be identified by labeling the sample bottle at the time of sampling with the date, time, location and the sample collector. Field data will be entered in a lake field data sheet (attachment C).  A record of the collected sample will be made in the field data sheet.  Algal conditions will be noted and recorded.

Bottom- Bottom samples will be collected approximately 0.7M from the lake bottom after measuring the water depth.  Collection will be made with a 2.2L Van Dorne trip-sealing vertical sampling bottle.  The collection depth will be determined by length demarcations on the sample bottle retrieval line.  The sample will be decanted into a one-pint polypropylene wide mouth sample container triple rinsed with native water to achieve a representative sample. The sample will be identified by labeling the sample bottle at the time of sampling with the date, time, location and the sample collector. Field data will be entered in a lake field data sheet (attachment C).  A record of the collected sample will be made in the field data sheet.
Clear Lake Sediment Sampling Procedure (Dredge):  Dredge samples will be collected with a 216 cu.in. Ekman Bottom Dredge.  The analytical sample (approx. 200ml) will be decanted from the dredge with a 250 ml polypropylene beaker into a one gallon sealed plastic bag. The sample will be identified by labeling the sample bag with the date, time, collection site, collection type (Ekman) and sample collector. The sample bags will be sealed, immediately chilled in an ice chest, and kept refrigerated at 5(C until analyzed.  Three independent analytical samples from three independent dredge extractions will be collected from each site.
Clear Lake Sediment Sampling Procedure (Core):  Two core samples will be collected with a Wildco 2 in. diameter by 18 in length core sampler at each sample site and are designated as “Core A” and “Core B”.  Eight - one centimeter cross sections will be collected from each core.  From Core A, cross sections will be collected representing sediment depth of 1,2,3,4,6,8,10 and 12 cm.  From Core B, cross sections are collected representing sediment depths of 1, 4, 8, 12, 16, 20, 24, and 28 cm.  These cross sections will be collected from the core sample by incrementally extruding the core sample from the core sampler to a measured distance corresponding to the above values. The measured one cm cross section is then shaved directly into a sample bag.  The sample will be identified by labeling the sample bag with the date, time, collection site, core, sediment depth and sample collector. The sample bags will be sealed, immediately chilled in an ice chest, and kept refrigerated at 5(C until analyzed.
Ten percent of the samples will be taken in duplicate.  Conductivity, which is an unstable parameter, will be measured in the field.  Orthophosphates will be measured in the laboratory no later than two days after the sample is taken.  Dissolved solids and total solids will be measured within three days of sampling.  Total P will be measured within 30 days of sampling.  All samples will be packed in ice for transportation immediately after collection and refrigerated at 5(C until analyzed.  On occasions when sample analysis takes place after the standard storage period, deviations will be noted in a lab data book and identified in database comments.  Sample custody will be tracked by comparison of field and lab data sheets.

SAMPLE CUSTODY REQUIREMENTS

Creek Water Samples:  All water samples will be handled only by the technician during field sampling.  All sample containers will be labeled with the date, time, and sample location.  Samples will be returned by the technician via a County vehicle in use to the Lake County Public Works Lab facility at:  420 2nd  Street, Lakeport, CA 95453 where the samples will be stored in a refrigerator at 50 C until analysis and transport.  This laboratory facility is locked and secure.  The field data sheet (attachment B) will be filled out  by the technician and provided to the project manager for approval of proper sample retrieval and storage.  

Within the time ranges specified in the sampling methods of this report, the samples will be transported by a member of the Lake County Flood and Lake Management Division to the University of California Hopland Research and Extension Center, 4070 University Road, Hopland CA 95449.  The project manager will approve the release of a County vehicle to transport the samples.  Samples will be transported in a cooler packed with ice and hand delivered to the Hopland Research and Extension Center where the samples will be stored and analyzed following procedures outlined in this report.  Sample results will be faxed from the Hopland Research and Extension Center to the Lake County Flood and Lake Management Division.  These results must contain information indicating sample collection date, sample analysis date, and the corresponding parameter reading. 

Lake Water and Sediment Samples:  All water and sediment samples will be handled only by the technician during field sampling. All sample containers will be labeled with the date, time, and sample location.  Samples will be stored in a cooler packed with ice during sample collection.  Samples will be returned by the technician via a County vehicle in use to the Lake County Public Works Lab facility at:  420 2nd  Street, Lakeport, CA 95453 where the samples will be stored in a refrigerator at 50 C until analysis and transport.  This laboratory facility is locked and secure.  The field data sheet (attachment C) will be filled out  by the technician and provided to the project manager for approval of proper sample retrieval and storage.  

Within the time ranges specified in the sampling methods of this report, the samples will be transported by a member of the Lake County Flood and Lake Management Division to the University of California Hopland Research and Extension Center, 4070 University Road, Hopland CA 95449.  The project manager will approve the release of a County vehicle to transport the samples.  Samples will be transported in a cooler packed with ice and hand delivered to the Hopland Research and Extension Center where the samples will be stored and analyzed following procedures outlined in this report.  Sample results will be faxed from the Hopland Research and Extension Center to the Lake County Flood and Lake Management Division.  These results must contain information indicating sample collection date, sample analysis date, and the corresponding parameter reading. 

ANALYTICAL METHODS REQUIREMENTS

Total Solids: A well-mixed sample is evaporated in a weighed dish and dried to constant weight in an oven at 103(C to 105(C.  The increase in weight over that of the empty dish represents the total solids.

A 57mm aluminum weigh dish is labeled and heated at 103(C for one hour.  The dish is cooled in a desiccator and weighed immediately before use.  Approximately 30ml of well mixed sample is added to the preweighed dish and weighed.  The dish is placed in a 103(C to 105(C oven and evaporated to constant weight.  The dish with residue is allowed to cool to balance temperature in a desiccator then weighed.

mg total solids / L  = 


where

A = weight of dried residue + dish, mg


   B = weight of dish, mg

Total Dissolved Solids
A well-mixed sample is filtered through an ashless filter, and the filtrate is evaporated to dryness in a weighed dish and dried to constant weight at 180(C.  The increase in dish weight represents the total dissolved solids.

A 57mm aluminum weigh dish is labeled and heated at 103(C for one hour.  The dish is cooled in a desiccator and weighed immediately before use.  The sample is centrifuged @ 3600 rpm for one minute.  The supernate is gravity filtered through a Whatman 42 ashless cone filter.  Approximately 30ml of the filtrate is added to the preweighed dish and weighed.  The dish is placed in an oven at 180(C ( 2(C and evaporated to constant weight.  The dish with residue is allowed to cool to balance temperature in a desiccator then weighed.

mg total dissolved solids / L  = 


where

A = weight of dried residue + dish, mg

B = weight of dish, mg

Total P: Total Phosphorous measurement is conducted using the method of Murphy & Riley 1962; EPA 365.2 (Attachment D):  Separate sediment subsamples are analyzed for total P using a perchloric/nitric acid (1/3 v:v) digestion.  The nitric acid oxidizes the organic matter in the sediments.  The equivalent of about 0.5g of air-dried, sieved (0.5mm) sediments are mixed with 8 ml of the acid in Folin - Wu blood tubes.  The mixture is digested at a temperature of a few degrees below the boiling point in an aluminum block until the dark color due to organic matter disappears.  The digestion is then continued at a boiling temperature until heavy white fumes of HCLO4 appear and the insolubles turn chalky-white.
Phosphate Fractions (Fe/Al & Ca): The Fe/Al and Ca fractions of phosphorous are measured Hieltjes and Lijklema procedure, 1980 (Attachment E).  Within 48 hours of sampling, wet sediments containing the equivalent of 0.5g dry sediment are first extracted with 40 ml. of 1M ammonium chloride adjusted to pH 7.  These are mechanically shaken for 2 hours, decanted, and an additional 40 ml added for another 2 hours of shaking.  This step removes the loosely bound available phosphates.  Secondly, samples are extracted by 40 ml. of 0.1 N sodium hydroxide and shaken for 17 hours to remove iron and aluminum-bound phosphates.  Finally 40 ml. of 0.4N hydrochloric acid are added and the samples are shaken for 24 hours to remove the calcium - bound phosphates. 

Residual Phosphorous
Residual phosphorous is given by the arithmetic difference between measured total phosphorous and the sum of the measured phosphorous fractions.
Reactive Phosphorous (Orthophosphate)
Orthophosphate is measured by the EPA approved Ascorbic Acid method using a Hach DR/1A colorimeter and the Hach Company Portable Colorimeter Procedures Manual Method (Attachment F).  Color development time is constant at 4 minutes for all samples.  The instrument is calibrated using the Hach Company Portable Colorimeter Procedures Manual Standard Additions Method Check prior to each sample batch run.

Field Measurements Requirements (Creeks)
Instantaneous Discharge (Creeks): The main limiting factor is the limited number of mechanically operated stream gages. Instantaneous flows are available from the following stream gauges:  DWR Scotts Creek, DWR Middle Creek, DWR Kelsey Creek, and USGS Kelsey Creek.  The solution therefore is to tie all calculations of discharge throughout the watershed to the stream gage measurements.

(Flood Insurance Study

A Flood Insurance Study was performed by the Army Corps of Engineers in cooperation with Lake County which was revised in 1992.  This study used the HEC-1 and HEC-2 models to calculate the mean velocity (ft/s) of discharge for a 100 yr. event at a series of points along many of the streams draining into Clear Lake.  The associated cross sectional area (ft^2) was also recorded so that one could calculate a discharge in cfs (velocity * area) for each point along the streams included in the Flood Insurance study.  

For a particular watershed the calculated 100 year discharge from the Flood Insurance Study was recorded for the location of the stream gage.  The next step was to record the 100 yr. discharges from the Flood Insurance Study for the location of each sampling site.  Finally, the relative 100 yr. discharge compared to 100 yr. discharge at the stream gage was calculated.  For example:  Assume the calculated 100 year discharge of the south fork of Scotts Creek is 3000 cfs and the calculated 100 yr. discharge at the stream gage at Eickhoff road is 1000 cfs.  This would show that the discharge of the south fork of Scotts creek is 3 times the discharge at the stream gage.  The rational used here is that once we obtain the recorded discharge data from the stream gage we can then estimate the instantaneous discharge of the south fork by simply multiplying the discharge of the stream gage by a factor of 3.  

This method was used to obtain relative discharges to stream gages for each of our sampling sites occurring within the Flood Insurance study.  The Department of Water Resources supplies 15 minute interval discharge data for their stream gages.  Therefore, using the exact time our grab sample was taken we could obtain a  fairly accurate estimate of the discharge at the associated stream gage.  Finally, using the relative discharge factor, we could estimate the instantaneous discharges at each sampling site.

Creek Surface Elevation
For sites sampled from a bridge or overpass, the distance from a fixed point on the bridge to the water level was recorded in meters.  This information is useful in a qualitative sense, allowing us to know which events caused a higher runoff (lower bridge height).

This surface elevation data was combined with the instantaneous flow data described above to explore the possibility of creating rating curves for each bridge.  This would allow a simple bridge height measurement to determine the approximate discharge in cfs.  These rating curves were created by plotting the calculated instantaneous discharges vs. the measured bridge height and a curve was fit to the data.
Field Measurements Requirements (Clear Lake)
Clarity (Clear Lake):  Water clarity will be measured at each sample site with a Secci disk.  The disk is lowered over the shady side of the water craft to minimize surface glare.  The disk is lowered to a depth just past the threshold of visibility.  It is then raised slowly to the visibility threshold.  The depth reading is then taken from demarcations on the disk line.

Water Depth: (Clear Lake):   A single measurement of water depth will be taken at each sample site with a weighted fiberglass open reel tape.
Dissolved Oxygen (Clear Lake):   A Yellow Springs Instrument 51B dissolved oxygen meter will be used for this measurement.  The concentration of dissolved oxygen in lake water will be measured in situ at each sample site to construct a water column D.O. profile from the lake bottom to the surface. The probe is placed in the lake to the desired depth per the probe cable demarcations. D.O. is measured at the surface (one meter) and at 0.5 meters from the bottom after measuring water depth.  Measurements will be then taken at successive ascending one meter increments. The D.O. measurement, along with its associated meter temperature value, will be immediately entered into the lake field data sheet (attachment C).

pH (Clear Lake):  The pH of all water samples will be measured in the sample bottle immediately upon sample collection with a Fisher Scientific Accumet  pH meter Model 955.  The meter is calibrated using commercial pH buffers of 7.0 and 10.0.  The meter is internally compensated for temperature.  The field standardization procedure will begin with inspecting the meter and probe for damage.  The electrode is rinsed with pH 7 buffer, then the instrument is calibrated to pH 7.  The electrode is double rinsed with distilled water, rinsed with pH 10 buffer, then calibrated by slope adjustment to pH 10.  The electrode is then rinsed in native water and the sample pH is measured and read when the meter stabilizes and the value will be immediately recorded in the field data sheet.
Conductivity (Creeks and Clear Lake):  Conductivity will be measured in the field immediately upon sample collection using a Corning model Check Mate 90 conductivity / temperature meter.  This meter is internally temperature compensated to 25º C.  The meter and electrode will be inspected for damage immediately prior to each sample batch run.  The instrument will be then standardized using a calibration sequence which is internally programmed  into the instrument.  In the sequence, it is standardized to zero in air, then to 1314 µS using Corning commercial 1413 µS standard.  The electrode is then triple rinsed in native water, the sample conductivity value is taken after the meter has stabilized, and the value will be entered into the field data sheet.

Temperature (Creeks and Clear Lake):  Temperature of all water samples will be measured in the sample bottle immediately upon sample collection with a Corning conductivity / temperature meter.  The meter will be standardized with ice water prior to each measurement run.
QUALITY CONTROL REQUIREMENTS

Instruments:  Instrument calibration against standard reference and blank samples will be an integral part of routine analytical procedure.

Blank Samples:  Distilled water samples will be processed in a identical manner with field samples to confirm the absence of contamination via sample processing.  If such blanks exceed detection limits, subsamples will be taken from blanks between processing stages to determine the specific contamination source.  The contamination source will be rectified before further analysis is conducted.  Data obtained subsequent to the most recent previous blank will be reexamined for contamination error.

Replicate Samples:  At least 10 percent of the samples will be duplicated at the sample source.  Parameter measurement value spread between replicate samples will be evaluated against identified precision limits (see page 6, Precision).  If these limits are exceeded, the source of the spread will be rectified before further analysis is conducted.  Increased sample holding times resulting from interrupted analysis will be identified with the corresponding data.

Sample holding times: On occasions when sample analysis takes place after the standard storage period, deviations will be noted in a lab data book and identified in database comments.

INSTRUMENT TESTING, INSPECTION, AND   MAINTENANCE REQUIREMENTS

All instruments and measuring equipment used to measure water quality parameters will be maintained and operated according to manufacturer’s manual instructions and procedures.  All instruments will be inspected and calibrated prior to each sample run with standard solutions.  Each calibration will be logged with the respective data.

INSTRUMENT CALIBRATION

Dissolved oxygen:  A Yellow Springs Instrument 51B dissolved oxygen meter will be used for this measurement.  Calibration procedures will begin by determining the condition of the probe and meter.  If the probe membrane appears damaged, or if bubbles are observed, the membrane and electrolyte solution will be replaced.  The meter is turned on at least one hour prior to use in order to allow stabilization of the probe.  After stabilization, the zero and maximum settings are adjusted.  The or calibration chamber is dipped in the water source and removed.  The barometric pressure and water temperature are used to determine the value for DO saturation.  The meter is then adjusted to this value.  The probe is then placed in the lake to the desired depth per the probe demarcations.  Manual stirring is affected by continuous reciprocation of the probe.  The reading is taken after the meter indication has stabilized.
pH:  A Fisher Scientific Model 955 Accumet pH meter will be used for pH measurements.  Two commercial buffers, pH 7 and pH 10, will be used to calibrate the meter.  The meter is internally temperature-compensated.  The standard field procedure will be to initially inspect the meter and electrode for damage.  The electrode must be clean and properly maintained .  The electrode is rinsed with deionized water.  The electrodes is rinsed with pH 7 buffer, then placed in pH 7 buffer.  The instrument is then calibrated to pH 7.

Analytical Balance:  Analytical weight measurements will be taken using an Ohaus Model AP110S analytical balance.  The balance will be inspected for level and calibrated before each usage using the balance’s internal calibration procedure (attachment G).

Conductivity Meter:  The conductivity meter will be calibrated before each sample run and will be standardized using a calibration sequence which is internally programmed into the instrument.  In the sequence, it is standardized to zero in air, then to 1314 µS using Corning commercial 1413 µS standard.  This will be performed prior to each sample run.

Colorimeter:  Orthophosphates will be measured with a Model Hach Colorimeter
DATA ACQUISITION REQUIREMENTS (NON-DIRECT MEASUREMENTS)

Historical climatological data for the Clear Lake Basin region will be obtained from the University of California, Davis, Division of Agriculture and Natural Resources Statewide Integrated Pest Management Project computer data base (see Attachment I).  It is certified as an official publication of the National Oceanic and Atmospheric Administration (NOAA).  It will be compiled using information from weather observing sites supervised by NOAA/National Weather Service and received at the National Climatic Data Center (NCDC), Ashville, North Carolina 28801. Further information regarding data quality and reliability may be directed to Joyce Strand of UCDIPM at (916)707-752-8350 or via e-mail at ipmig@ucdavis.edu.
DATA MANAGEMENT

The status of all data will be maintained and tracked using a Data Library Index (attachment H) which will be evaluated at least monthly or more frequently as required. Random sample checks will be made from original measurements to final data to check the accuracy of data processing.

Clear Lake:  Core total P and P fractions, Ekman total P and P fractions, lake water total P and Ortho-P, water column D.O. and Temp. profiles will be graphed and trends evaluated monthly.  Anomalies and apparent spurious readings will be reexamined for possible sources of error.  Unexpected trends will be examined for possible causes.

Creeks:  Total solids, total dissolved solids, total P, Ortho-P, conductivity, and temperature will be graphed and trends evaluated monthly. Anomalies and apparent spurious readings will be examined for possible sources of error.
ASSESSMENT / OVERSIGHT

ASSESSMENTS and RESPONSE ACTIONS

The Technical Review Committee will conduct periodic reviews of the status and progress of the project and the Project Director will implement TAC recommendations as appropriate.
REPORTS to MANAGEMENT

Quarterly progress reports:  Q.P.R.’s will be submitted to the Contract Manager by the 10th of the month following the end of each calendar quarter.  The report will describe activities undertaken and accomplishments of each task during the quarter, milestones achieved, and problems encountered in the performance of the contract work.  The report will describe the progress of each task in sufficient detail to provide a basis for payment of invoices and to determine task completion percentage.

Submission of data to STORET:  A report of all water quality related data will be submitted to the State Water Board for input into the STORET system prior to the submission of the Final Project Report.  Data will be submitted on computer diskette.  A copy of this data report which has been retrieved from STORET after submission will be compared to original data to verify correctness.

Watershed inventory list: An inventory of the subwatershed groups.  Complete one subwatershed group each quarter over the first year and report on progress in each quarterly report.  Include for each milestone or inventory a list and description of:  priority erosion sources, landowner/stakeholder information, potential BMP prescriptions, and erosion and BMP improvement estimates. 

Draft action plan:  Make recommendations for the use of BMP’s and the restoration work required to reduce erosion from high priority areas and practices.  Draft action plans with stakeholders and partners for implementing the recommendations, including cost estimates and cost share opportunities, stakeholder responsibilities and incentives, financial and institutional responsibilities, together with a time line.

Implementation plan:  An institutional and financial plan for implementation of actions recommended by the project.  This report will identify the affected agencies, stakeholders, estimated costs, and funding sources for development and management of the actions recommended by the project.  It identifies institutional constraints and outlines a proposed schedule for the implementation of recommended actions.  It includes a list of stakeholder actions necessary for restoring priority creek banks, incorporating BMP’s in the management and development of land, roads and creeks, public outreach and monitoring resultant water quality improvements.

Implementation checklist:  A brief checklist to allow annual post-project assessment by the State Water Board.  The checklist will identify key milestones in conformance with the implementation schedule prepared for the management/implementation plan.  This will be submitted to the contract manager with the project final report.

Draft report:  The draft project report will include the results of the task work completed by the project including the watershed inventories, sediment modeling and water quality monitoring, the review of the stakeholder practices and policies , the recommended management strategies, the stakeholder plans, and the final implementation plan.  The report will include:

-A report abstract.

-An introduction including a discussion of the purpose and scope.

-A discussion of the data collection and sampling methods and the rationale for applying those methods; a discussion , evaluation, and interpretation of the collected data for each section of the report as appropriate.

-A list of references to the literature cited.

-Any additional information that is deemed appropriate by the Project Director.

Copies of the draft report will be distributed to the TAC team members, affected agencies, interested parties, and the Contract Manager.

Final report:  The final report will incorporate changes resulting from suggestions and comments made by the Contract Manager, the TAC, and the public.  Copies will be distributed the Contract Manager, the TAC, and the Contract Manager.

DATA VALIDATION and USABILITY
DATA REVIEW, VALIDATION AND VERIFICATION REQUIREMENTS

The status of all data will be maintained and tracked using a Data Library Index (attachment H) which will be evaluated at least monthly or more frequently as required. Random sample checks will be made from original measurements to final data to check the accuracy of data processing.
RECONCILIATION WITH DATA QUALITY OBJECTIVES

The Project Director will reconcile data with quality objectives and direct any necessary modifications of procedure to assure reconciliation.
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