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1. Project Background/ History

1.1 Purpose and General Location of Program

The streams and rivers program is designed to monitor the larger streams in King County that can be impacted by the wastewater collection, conveyance and treatment system (those with pipe crossings and/or wastewater facilities adjacent to the streams) and is very closely coordinated with the Major Lake Assessment Program.  Sampling sites are primarily located in streams identified as the emergency overflow sites for King County Wastewater Facilities, and are typically located at the stream mouth.  This allows maximizing the geographic area monitored while minimizing the sampling effort.  Storm sampling conducted as part of this program provides data used to evaluate and report sewage spill impacts, a primary purpose of the program. The stream water quality data is also used to evaluate non-point source pollution and identify the location of specific pollution sources.  

The primary design criterion of this program is to continue this regional water quality monitoring.  This will help to determine whether the waters are being impacted by the county conveyance system; and to monitor whether other human activity negates the improvement in water quality realized by the wastewater programs. The monitoring program has also provided information as to the need for additional treatment and evaluation of the ecological health of the waters. In addition to the three sampling schemes described in this SAP, King County also participates in stream sediment and benthos sampling.  Separate SAPs will be written to describe these programs.  Please note that the conditions described in this document may not accurately describe the original plans nor will they necessarily cover all changes that may be expected in the future.  Future changes to major portions of this SAP (Project Goals and Objectives or Study Design) will be updated with addenda.

1.2 Project Goals and Objectives.

· Provide water quality information for King County watersheds and provide influent data to Major Lakes.

· Provide technical support to the King County Wastewater Treatment Division on impacts and activities within these watersheds.

· Maintain sufficient, accurate water quality data for decision making.

· Encourage and facilitate cooperative actions that will result in effective watershed management practices.

· Develop and implement educational activities in the watersheds.

· Monitor the efficacy and impacts of the King County owned sewage collection and transfer system on regional water quality.

· Minimize water quality problems to streams within the service area.

· Collect and analyze sufficient, accurate data for coordination with the Major Lake Assessment program.

· Investigate potential and appropriate Best Management Practices for recommendation.

· Support the Green/Duwamish, Cedar/Lake Washington and Sammamish Watershed Technical Teams with technical assistance.

· Long term trend analysis.

· Electronic data will continue to be available as public access information.

· Use of the King County Internet site will continue to be expanded to share information.

· http://dnr.metrokc.gov/wlr/waterres/lakedata/index.htm
1.3 Reference or Relationship to Regulatory Program

Monitoring data from the streams influent to Lakes Sammamish and Washington are used to calculate nutrient and pollution loading to these lakes, and used to model, describe and predict in-lake water quality. Routine monitoring data is provided to the WRIA technical teams and capital programs, and provides data used in compiling the 303(d) list for the Washington Department of Ecology.  This program provides effective guidance, expertise and laboratory support to the projects supported by Referendum 39 grants to King County Water and Land Resources Division.  This project will provide technical assistance and education to businesses and the general public to encourage environmental stewardship.

1.4 Brief History

The wastewater program was designed by Metro in the 1950s to address serious pollution problems in Lake Washington resulting from the discharge of treated sewage effluent.  Chemical and biological water quality monitoring originally conducted at the University of Washington identified these pollution problems and the need to develop a regional sewage treatment system.  The program was scaled down in 1982 and remained steady until 1999.  At that time, multiprobe Hydrolabs replaced single parameter meters for field analysis of physical water properties.  In 2000, the SWAMP portion of the program added quarterly trace metals and organics.  In 2001, coordinates associated with LIMS locators were verified using GPS and GIS methods.  Future changes to this program will be reflected in an addendum to this document.

2. Project Management

2.1 Roles and Responsibilities

2.1.1 Modeling and Assessment

The Science and Technical Support Group (STS) is responsible for overall project management including project design, data analysis and final reporting.  Project managers in STS are responsible for approval of changes in procedures or significant schedule changes.  Often they provide field support and consulting to the Environmental Lab (ELD).

2.1.2 Environmental Laboratory

The Environmental Services unit of the ELD does event scheduling, LIMS sample creation, sample collection, field analysis, QA/QC of field data, entry of final field data to LIMS, and communication with the laboratory units and the LPMs.  Each individual laboratory unit within the ELD does laboratory analysis, QA/QC of laboratory data, and entry of final laboratory data to LIMS.  The individual laboratory units include Conventional Chemistry, Microbiology, Trace Organics and Trace Metals.  The Sample Management Specialists (SMS), part of the Conventionals unit, receive samples at the lab, verify preservation and completeness of the sampling set and deliver the samples to the appropriate laboratories.  Each project at the lab has a Laboratory Project Manager (LPM) and Technical Coordinators (TC) from the various lab units involved in the project.  The role of the LPM is to communicate with the Planners in STS, coordinate the sampling and analysis, and do final report review or data review. The QA Officer oversees all quality assurance and quality control protocols at the lab.

2.2 Time Line/Project Schedule

2.2.1 Monthly Ambient Streams and Rivers Sample Collection and Field Analysis.

All locators listed in Section 5.1.1 Table 3 will be sampled during each routine event.  Routine events are conducted monthly throughout the year.  The event lasts for two days, with a total of 5 sampling runs with locators divided up on the basis of geographical location.  The runs are North, Lake Washington, South, Southeast, and Sammamish Basin.   Tables 4 and 5 in Section 5.4 list all the conventional chemistry and microbiology parameters to be analyzed for the routine samples.  All parameters listed in these tables are collected at all the sites except for biochemical oxygen demand, total organic carbon, dissolved organic carbon, silica, and chlorophyll a/pheophytin.  Total organic carbon, dissolved organic carbon, and silica will be collected at the following 25 stations during every monthly event: 0434, 0450, 0446, 0430, 0474, 0470, 0484, 0478, S478, 0631, X630, A620, A685, A680, 0486, 0444, X438, 0440, 3106, 0317, A319, B319, A320, A315 and 0322.   Biochemical oxygen demand will also be collected at these 25 stations once per quarter.  These will rotate with the ESS TC organizing the schedule such that collection of BOD samples is evenly distributed throughout the quarter.  Chlorophyll a/pheophytin will be collected monthly at sites 0450 and 0486 and quarterly at 0434, 0430, 0474, 0470, A432, 0484, 0478, S478, 0631, X630, A685, A680, A617, A690, X438, 3106, 0317, A319, B319, A320, A315 and 0322.  If a Wet Weather event happens during the week of a scheduled routine sampling, that routine sampling will be cancelled.  The ESS TC will contact the laboratory units, LPM and STS planner if this occurs.

2.2.2 Wet Weather Storm Sampling and Field Analysis.

Six wet weather (storm) sampling events are to be collected each ‘Water Year’ between October 1 and September 30 of the following year. 

Weather and temporal conditions are described as followed in the 2001 workplan:

Preferably, at least ¼ inch rainfall over 24 hrs with a minimum of 24-hour antecedent dry.  No weekend work except: possible Friday sampling to capture the first flush of the year; Friday sampling in the event of a 20 year rainfall/flood; and Friday, Saturday or Sunday sampling during a 100 year rainfall/flood.  Antecedent dry conditions do not have to be met during the 20 and 100 year flood/rainfall event.  The program calls for targeting three events between 1-Oct and 31-Dec, and three events outside these dates.

Thirty-three stations are sampled during a Wet Weather event. These stations include KSHZ06, 0434, A432, 0450, 0430, 0470, 0474, 0478, S478, 0446, 0456, A499, 0498, 3106, 0317, A320, 0321, B319, 0322, A438, X438, 0444, 0442, 0440, A617, X630, 0631, A680, A685, 0484, BB470, D474 and A620.

All Hydrolab field parameters (Table 1) are measured during Wet Weather events except for flows, due to the inherent danger of rapid water movement and debris.  The exception to this is the Issaquah or Sammamish Basin Run, where flows are collected during Wet Weather events.  All conventional chemistry parameters will be collected at all Wet Weather stations during each event except:  chlorophyll a/pheophytin will not be collected during Wet Weather events; biochemical oxygen demand; total organic carbon; dissolved organic carbon; and silica will be collected at 17 of the sites including 0434, 0450, 0446, 0430, 0474, 0470, 0484, 0478, S478, 0631, 0444, X438, 0440, 3106, BB470, D474 and B319.  Microbiology and trace metals samples are to be collected at all sites for each Wet Weather event (See section 5.4.2 and Table 5 and 5.4.4.1 and Table 7 for specific parameters).  The trace metals sample collection for Wet Weather events will not utilize ‘clean hands/dirty hands’ methodology due to the high volume of runoff and sedimentation which causes elevated concentrations of pollutants in the streams and removes the need of ultra low detection limits. 

2.2.3 Quarterly Low Level Metals and Organics Sampling

Each quarter, a total of 30 stations will be sampled over the course of two days.  The stations to be sampled are the following:

Day 1: 0434, A432, 0430, 0450, 0470, BB470, D474, 0474, 0478, 0446, 0456, A499, 0498, 0444 and D444.

Day 2: 0442, 0440, X438, A438, A631, A617, X630, A632, 0631, A680, A685, A690, 0484, 0486 and A620.  

Collection will be for the parameters listed in Sections 5.4.3 and 5.4.4.2, Tables 6 and 8.  This event will utilize ‘clean hands/dirty hands’ methodology for trace metals sampling which requires ultra low detection limits during ambient flow periods.  See KCEL ESS SOP #02-02-013-000 “Clean Sampling for Ultra Trace Metals, Trace Organics, Conventionals and Microbiology using Surface Grabs.”

2.3 Project Deliverables

Field and laboratory data for monthly sampling are reported in LIMS within 30 days of sample collection.  Wet weather and quarterly low level metals and organics sampling data are to be reported between 60 and 180 days following collection.

3. Study Design

3.1 Statistical Data Quality Objectives

The routine streams and rivers monitoring program is designed to provide long-term monitoring of regional stream water quality for multiple programs and to provide input data for water quality models currently being developed by King County.  Sampling capacity is distributed throughout WRIA 8 and 9, with quarterly sampling conducted in WRIA 7 and 10.  The water quality parameters are selected to provide ambient water quality and pollution evaluation, load estimates to the lakes, and aquatic habitat evaluation.  The monitoring design is a temporal uniform sampling of individual stream locations, sampled monthly, with a subsample of streams sampled during wet weather/storm events.  Single samples are collected on each sample date at each locator, with one field replicate per ten samples collected at randomly chosen locators.  Replication and statistical power are sacrificed to geographically maximize sampling effort.  This provides a number of sample sites in urban to suburban to rural to forested watersheds. Statistical power and confidence are calculated a posteriori, based on specific statistical analyses carried out for specific questions.

The study questions and hypotheses for the Ambient Streams and Rivers Routine and Wet Weather Monitoring Sampling and Analysis Plan (SAP) include, but are not limited to:

Question #1: Has the water quality of the streams under storm and/or base flow changed over time?
Hypothesis #1: There is no change in water quality over time under both storm and base flow conditions. (this is a trend analysis)

Tools: Visual inspection of graphs, Kendall test for trend.
Data Requirements:  Independent samples.

Estimated Confidence Level and Power: 90 % confidence level, 80% power as a goal

Sampling Strategy:  Stratified random sampling, number of samples needed unknown at this point.

Question #2:  Is there a spatial difference in the water quality of both storm and base flow conditions?

Hypothesis #2:  There is no change spatially in stream water quality during both storm and base flow conditions.

Tools: ANOVA or Kruskal-Wallis, depending on frequency distributions

Data Requirements: Independent, normally (or lognormal) distributed for ANOVA, independent for K-W.

Estimated Confidence Level and Power: 90% confidence level, 80% power as a goal.

Question #3:  What is the human health risk from stream water quality?

Hypothesis #3:  There are no human health risks from stream water quality.

Tools:   Data Frequency distributions will be compared to regulatory limits with box plots.

Data Requirements: Independent samples.

Estimated Confidence Level and Power: 90% confidence level, 80% power as a goal.

Question #4.  Do current (or future) King County facilities impact stream water quality?

Hypothesis #4:  King County facilities do not impact stream water quality.

Tools:  Mean concentrations of a set of parameters will be compared with mean concentrations from reference sites.  Reference site selection is designed to encompass a broad geographical spread over the King County service area.  When necessary, a set of parameters will be measured at the release point(s) of a selected site and compared with measurements made upstream and downstream.  The comparisons will be made with t-tests or Mann-Whitney tests., where multiple comparisons are required the comparisons will be made with ANOVA or Kruskal Wallis and appropriate post hoc tests.

Data Requirements: Independent, normally (or lognormal) distributed for t-tests, independent samples for Mann-Whitney.

Estimated Confidence Level and Power: 90% confidence level, 80% power as a goal.

3.2 Spatial Data Quality Objectives

3.2.1 Spatial Resolution

3.2.1.1 Method for determining coordinate measurements

Initial locator determinations are done by field reconnaissance using ‘The Thomas Guide’ maps and handheld GPS units.  Once locators are selected, the coordinates are obtained using GPS units and checked against computerized GIS maps.  The locators are then approved, and detailed descriptions of the individuals locators are described using landmarks in the “Streams Driving Directions”, an informal document used by the ESS unit at the Environmental Lab.   The landmarks are typically bridges, roads, or intersecting streams. Once the locator is established, visits are required to train sampling personnel.  Station coordinates are shown in Table 3.

3.2.1.2 Locator precision needs

Precision of the locators should be high considering the relatively static nature of the particular landmarks and experience of the field crew.  For a small stream the sampling point should be within 3-5 meters of the defined locator.  For larger streams and rivers the distance from the exact station coordinates may be as much as 15 meters depending on water level and meandering.

3.3 Measurement Data Quality Objectives

3.3.1 Precision, Accuracy, and Bias

Precision is the degree of agreement between replicate analyses of a sample under identical conditions and is a measure of the random error associated with the analysis, usually expressed as Relative Percent Difference (RPD) or Relative Standard Deviation (RSD).  Accuracy is the measure of the difference between an analytical result and the true value, usually expressed as percent.  The accuracy of a result is affected by both systematic errors (bias) and random errors (imprecision).  Bias is the systematic or persistent distortion of a measurement process that causes errors in one direction.  Precision, accuracy, and bias for water quality data may be measured by one or more of the following quality control (QC) procedures:
Analysis of various QC samples such as method blanks, matrix spikes, certified reference materials, duplicates and positive and negative controls. 

Hydrolab and laboratory QC results will be evaluated against the control limits presented in Section 4.3, Table 2 and Section 6.3.1.  The acceptance limits defined by the laboratory will meet the needs of this project.

3.3.2 Representativeness

Representativeness expresses the degree to which sample data accurately and precisely represent a characteristic of a population, parameter variations at the sampling point or an environmental condition.  Samples for analysis will be collected from stations with pre-selected coordinates to represent specific site locations.  Sample collection procedures are assigned to minimize variations, potential contamination and other types of degradation in the chemical and physical composition of the water.  Following the guidelines described in Section 5 will help ensure that samples are representative.  Laboratory representativeness is achieved by proper preservation and storage of samples along with appropriate subsampling and preparation for analysis.

3.3.3 Completeness

Completeness is defined as the total number of samples analyzed for which acceptable analytical data are generated, compared to the total number of samples collected.  Sampling at stations with known position coordinates in favorable conditions and at the appropriate time points, along with adherence to standardized sampling and testing protocols, will aid in providing a complete data set for this project.  The goal for completeness is 100%.
3.3.4 Comparability

Comparability is a qualitative parameter expressing the confidence with which one data set can be compared with another.  This goal is achieved through using standardized techniques to collect and analyze representative samples, along with standardized data validation and reporting procedures.  For projects that may cover several years of sampling and data collection, updates to methods and sampling techniques must be approved and documented before being implemented to ensure comparability.

4. Field Methods and Techniques

4.1 Station Positioning Methods

A precise method of station positioning is important for studies in which sampling stations are revisited multiple times.  The Ambient Streams studies will not only assess spatial differences in water quality characteristics over the study area but temporal changes at each particular location as well.  Sampling often occurs at bridge structures, culverts or public access points.  Most stream sampling locators are described with street addresses, nearby structures and coordinates. The intent of the descriptive information is to get field personnel to the intended location on the stream reach.  They often must wade into the stream to sample an area that is moving and representative of the stream at this point in the reach.  Detailed driving directions, which include sampling instructions and very specific sampling locations, along with proper training, allow field personnel to accurately find and properly sample the correct station for each event.  These documents are kept and maintained by the ESS TC responsible for the specific project.

4.2  Field Parameters/Methods

Table 1 
Field Parameters /Methods

Parameter Name
Method

Sample Temperature, Field
Hydrolab

Dissolved Oxygen, Field
Hydrolab

Conductivity, Field
Hydrolab

pH, Field
Hydrolab

Time, Field
Hydrolab

Discharge Rate of Stream
Swoffer/Staff

4.2.1 Hydrolab Multiprobe

See King County Environmental Lab’s “Attended Hydrolab Multiprobe Operation” Standard Operating Procedures (SOP) #02-01-005-002.
4.2.2 Swoffer Current Flow Meter

See King County Environmental Lab’s “River and Stream Water Sampling SOP #02-02-004-000.

4.3 Field Measurement QC Procedures and Requirements

Prior to leaving the laboratory, the Hydrolab sonde is calibrated for the parameters to be analyzed.  These include dissolved oxygen, conductivity and pH.  Temperature calibration is checked on a semiannual basis and depth is calibrated when other factory work is required.  Following calibration, the Hydrolab is taken into the field.  Once in the field, conductivity and pH check standards should be run to assess accuracy and instrument drift at least once during the day. Acceptance limits for the Hydrolab parameters are defined in the “Attended Hydrolab Multiprobe Operation” SOP #02-01-005-002 and below in Table 2.  One field replicate per day (or 5%, whichever is most frequent) should be analyzed to assess precision of the temperature, dissolved oxygen, conductivity and pH sensors.  If any of the parameters are found to be outside of control limits, the sensors must be recalibrated before further use.  Upon returning to the lab, a post-run analysis of dissolved oxygen, conductivity and pH should be completed and documented in the Hydrolab QC notebook.  If QC results are found to be outside of control limits, results may be qualified according to standards documented in ELD’s Quality Assurance Manual.

Table 2
Hydrolab QC Requirements

Analyte
Replicate

RPD
Check Standard

% Recovery
Post Run      % Recovery

Dissolved Oxygen
20%
N/A
96 – 104*

Conductivity
20%
90 – 100
90 – 110

pH
0.2 units
± 0.2 units
± 0.2 units

Temperature
0.5 units
N/A
N/A

· Percent Saturation

Field Measurement Replicate - A field measurement replicate is defined as a separate in-situ measurement made following all procedures typically done between individual measurements. The probe would typically be removed from the water body then returned to the same depth and position used in the original measurement. Replicates are done at a minimum frequency of 5% of measurements or once per day.

4.4 Documentation of Field Measurements

Hydrolab data are stored in the data logger and are written on the fieldsheet.  See Section 5.8 for Field Documentation.

5. Sample Collection

5.1 Station Locations, Coordinates, Access Provisions

5.1.1 Station Locations, Coordinates

Table 3
River and Stream Sampling Locator Coordinates (State Plane NAD83)

Stream Name
Locator ID
Easting (ft) (x)
Northing (ft) (y)

Bear Creek
J484
1334271
264277

Bear Creek
C484
1331167
252592

Bear-Evans Creek
0484
1325858
246843

Big Soos Creek
A320
1309985
116780

Cedar River
X438
1299193
183733

Cedar River
A438
1332438
169538

Coal Creek
0442
1308202
209517

Cottage Lake Creek
N484
1333821
271114

Covington Creek
C320
1327037
116442

Crisp Creek
0321
1334208
107641

Crisp Creek
F321
1336388
108123

Duwamish River
0309
1280839
186050

Ebright Creek
A685
1334757
224362

Eden Creek
A690
1335868
226949

Evans Creek
B484
1332987
248752

Evans Creek
S484
1340204
240370

Fairweather Creek
0498
1295947
235303

Forbes Creek
0456
1301928
257237

Green River
0311
1290528
173007

Green River
A319
1307302
113108

Stream Name
Locator ID
Easting (ft) (x)
Northing (ft) (y)

Green River
B319
1337103
105406

Green River
3106
1290303
173922

Idylwood Creek
A620
1327518
237117

Issaquah Creek
0631
1340487
203780

Issaquah Creek
A631
1342693
194606

Issaquah Creek - N. Fork
A632
1342020
201578

Jenkins Creek
D320
1319039
126881

Juanita Creek
0446
1299808
260356

Juanita Creek
C446
1303051
264969

Kelsey Creek
D444
1312613
223871

Lewis Creek
A617
1329654
210684

Little Bear Creek
0478
1312537
278818

Little Bear Creek
S478
1314699
298795

Little Soos Creek
G320
1320103
133268

Longfellow Creek
C370
1261945
210813

Longfellow Creek
J370
1342564
124865

Lyons Creek
0430
1285117
277975

May Creek
0440
1302480
196322

McAleer Creek
A432
1284210
277623

Mercer Slough
0444
1307908
222898

Mill Creek
A315
1289718
137187

Newaukum Creek
0322
1334236
105533

North Creek
D474
1307337
287421

North Creek
0474
1307015
278813

Pine Lake Creek
A680
1332844
221738

Pipers Creek
KSHZ06
1259819
263488

Pipers Creek
KTHA02
1261706
263096

Sammamish River
0486
1322276
244278

Sammamish River
0450
1291980
278405

Sammamish River
0450A
1302571
279449

Sammamish River
0450C
1318042
262185

Springbrook Creek
0317
1294293
173112

Swamp Creek
BB470
1291890
287639

Swamp Creek
0470
1295913
278724

Thornton Creek
0434
1285010
257324

Tibbetts Creek
X630
1335165
204534

Venema Creek
KTHA03
1261693
263157

Yarrow Creek
A499
1303097
238326

5.1.2 Access Provisions

Most locators are adjacent to public roads or properties.  When it is necessary to cross or sample on private property, permission is required.  Permission has been granted for all current locators.

5.2 Sampling Equipment, Maintenance and Calibration

5.2.1 Sampling Equipment

5.2.1.1 Routine Ambient 

· Set of sample bottles

· Fieldsheets with a clipboard and waterproof pens

· Swoffer flow meter and form

· Pocket rod for stream gauge

· Richards sampler

· Sample bucket w/ line

· Hydrolab with calibrated sonde and datalogger

· Ice chest w/ ice and barrier

· Field clothes and safety gear

· Gate keys (if applicable)
5.2.1.2 Wet Weather 

· Set of sample bottles

· Fieldsheets with a clipboard and waterproof pens

· Richards sampler

· Teflon bailer

· Hydrolab with calibrated sonde and datalogger

· Ice chest w/ ice and barrier

· Field clothes and safety gear

· Gate keys (if applicable)
· 4 Liters of reverse osmosis (RO) water for Trace Metals decontamination
5.2.1.3 Quarterly Trace Metals and Trace Organics

· Set of double-bagged Trace Metals sample bottles

· Set of Trace Organics bottles

· Fieldsheets with a clipboard and waterproof pens

· Shoulder-length “Sta-Dri poly gloves”

· “Certi Clean” Co-Polymer gloves

· Ice chest w/ ice and barrier

· Field clothes and safety gear

· Gate keys (if applicable)

· 4 Liters of RO water for ‘clean’ metals sampling.

5.2.2 Maintenance

Richards bottles require damage monitoring of monofilament, rubber springs and stoppers and are to be replaced when necessary.  The triggering mechanism requires adjustment of springs and allen screws.  Hydrolabs require daily calibration and periodic DO probe membrane replacement.  Hydrolabs probes must be kept in a high humidity environment.

5.2.3 Calibration

The Hydrolab requires daily calibration and the instructions are included in “Attended Hydrolab Multiprobe Operation” SOP #02-01-005-002.  Swoffer flow meters are checked for calibration but are not recalibrated on a daily basis.  See “Sampling Methods for Stream and River Sampling” SOP #02-02-004-001.  Other field equipment does not require calibration.

5.3 Decontamination Procedures

5.3.1 Routine Ambient

Samples are collected by one of three methods.  Grab sampling by hand-dipping sample bottles is one method that does not require decontamination techniques.  The cap is removed from the bottle and it is simply dipped into the stream or river.  Using a bucket with a bottom drain or a Richards bottle requires scrubbing with a brush and RO water at the lab, followed by a thorough rinsing (3x) with the stream water to be sampled.
5.3.2 Wet Weather

As noted in section 5.5.2, the same sampling methodologies as routine ambient grab sampling are used with the following differences. Use hand-dipping and arm-length gloves whenever possible.  If it is impossible to collect the samples using this method, a Teflon bailer can be used.  If using a Teflon bailer, it must be rinsed with RO water and an equipment blank must be collected prior to the first sample being collected. Following equipment blank collection, the sampling apparatus must be rinsed with in-situ water three times prior to collecting the sample.  

5.3.3 Quarterly Trace Metals and Trace Organics

Clean metals sampling requires following the ‘clean hands/dirty hands’ methodology referenced in 5.5.3.  The SOP describes all aspects including decontamination and specific sampling methods.
5.4 Sample Containers, Holding Times, and Storage Requirements

5.4.1 Conventionals

Conventional parameters include ammonia nitrogen, nitrate/nitrite nitrogen, ortho-phosphorus, silica, total phosphorous, total nitrogen, total suspended solids, alkalinity, chlorophyll a, pheophytin a, turbidity, biochemical oxygen demand, total organic carbon and dissolved organic carbon. All samples are kept in a cooler at 4° C (± 2°C).  See Table 4 below for container and additional preservation requirements.
Table 4
Conventional Parameters Sample Storage Containers and Holding Times

Analyte
Container
Holding Times

Ammonia Nitrogen
125 mL HDPE CWM
2 days(1,2,3)

Nitrate/Nitrite Nitrogen
125 mL HDPE CWM
2 days(1,2,3)

Ortho Phosphorous
125 mL HDPE CWM
2 days(1,3)

Silica
125 mL HDPE CWM
28 days (3,4,9)

Total Nitrogen
125 mL HDPE CWM
2 days(5)

Total Phosphorus
125 mL HDPE CWM
2 days(5)

Total Suspended Solids
1 L HDPE CWM
7 days

Alkalinity
500 mL HDPE CWM 
14 days

Chlorophyll a
1 L HDPE, AWM
1 day (6)

Pheophytin
1 L HDPE, AWM
1 day (6)

Turbidity
500 mL HDPE CWM
2 days

Biochemical Oxygen Dmd
2 L HDPE, CWM
1 day (7)

Total Organic Carbon
40 mL Amber Glass VOA
2 days(8)

Dissolved Organic Carbon
125 mL Amber HDPE CNM
2 days(1,8)



Collect one of each bottle type except collect two amber VOA bottles for TOC.

(1) Must be filtered through a 0.45 micron filter ASAP or within 1 day of collection.

(2) Filtered samples may be preserved with sulfuric acid to a pH < 2.  Maximum holding time for preserved samples is 28 days.  Samples must be analyzed or preserved within 2 days of collection.

(3) Filtered samples may be preserved by freezing at –20° C.  Maximum holding time for frozen samples is 14 days.

(4) Samples must be near room temperature prior to filtration.

(5) Digestate has a 28-day holding time in 20 mL glass tubes.

(6) Following filtration, the filters may be stored in acetone in the freezer for up to 28 days.

(7) 1 day from the end of composite period for composite samples and 2 days for grab samples.

(8) Samples are preserved with 0.1 mL of phosphoric acid within 1 day of collection, adding 24 days to holding time.

(9) Silica must be filtered prior to analysis, but not necessarily within 1 day as in (1).

5.4.2 Microbiology

Microbiology parameters analyzed on a routine basis include Escherichia coli and fecal coliform bacteria.  Note prior to 2003, samples were routinely analyzed for enterococcus bacteria.  Microbiology samples are kept in a cooler at 4° C (± 2° C) and used in full during analysis.  Sample storage is not required.  Extra samples are collected at a rate of 10% for QC purposes.

Table 5
Microbiology Parameters Sample Storage Containers and Holding Times

Analyte
Container
Holding Times

Enterococcus
500 mL PP, Sterile
24 hours

Escherichia coli
500 mL PP, Sterile
24 hours

Fecal Coliforms
500 mL PP, Sterile
24 hours

Collect one bottle for all three parameters.   One in ten samples should be collected in a 1-liter bottle for QC purposes.
5.4.3 Trace Organics

Trace organics parameters analyzed on a routine basis include base/neutral/acid extractable semivolatile compounds (BNAs), chlorinated pesticides, polychlorinated biphenyls (PCBs), organophosphorus pesticides and chlorinated herbicides. Collect a total of four one-liter container and one 125-mL container.  At the locator selected for laboratory QC, collect 7 extra one-liter bottles and three extra 125-mL bottles. Storage is in a cooler at 4° C without chemical preservation.
Table 6
Trace Organics Parameters Sample Storage Containers and Holding Times
Parameter Type
Container
Holding Time Until Extraction

BNAs
1 L glass ANM
7 days

Chlorinated Pesticides
1 L glass ANM
7 days

PCBs
1 L glass ANM
7 days

Organophosphorus Pesticides
1 L glass ANM
7 days

Chlorinated Herbicides
125 mL glass ANM
7 days



Collect a total of 4 1-liter glass ANM bottles.

5.4.4 Trace Metals

All samples for trace metals analysis are collected or split into 500 mL acid-washed sample storage containers as listed in Table 7 and Table 8.  Samples are kept cool during transport from the field and are filtered and preserved at the laboratory.    

Samples for dissolved metals parameters are filtered through 0.45 μm membrane filters as soon as possible after collection and prior to preservation.  Samples for total and dissolved metals parameters are acid preserved to pH <2 and stored at room temperature.   Filtration and preservation must be completed within 24 hours of collection.

Quarterly samples collected for total and dissolved trace mercury (Hg by CVAF methodology) are sent to a subcontract lab for filtration, preservation, storage and analysis.  

5.4.4.1 Wet Weather

Trace metal parameters measured for wet weather samples include total and dissolved cadmium, calcium, chromium, copper, iron, lead, magnesium, mercury, nickel and zinc.  A separate bottle is collected for each total and dissolved metals sample, for a total of two bottles collected per station. 

Table 7
Wet Weather Trace Metals Parameters Sample Storage Containers and Holding Times

Parameter 
Container
Holding Time

Total Metals including Mercury 
500 mL HDPE wide mouth, acid washed
6 months 

28 days

Dissolved Metals including Mercury
500 mL HDPE wide mouth, acid washed
6 months

28 days

5.4.4.2 Quarterly

Trace metal parameters analyzed for quarterly streams samples include total and dissolved priority pollutant metals at ultra-low levels:  antimony, arsenic, beryllium, cadmium, chromium, copper, lead, nickel, selenium, silver, thallium, zinc and mercury.  In addition, the following minerals are measured:  aluminum, calcium, iron and magnesium.  Hardness is determined by calculation from calcium and magnesium concentrations.  A separate bottle is collected for each total and dissolved metals sample, for each total and dissolved mercury sample, and for each total and dissolved minerals sample, for a total of six bottles per station.  Of the six bottles, the four for ultra-low level analyses are double-bagged (in plastic zip-lock type bags) in the laboratory’s clean lab prior to the sampling event.  Samples are collected and handled using ‘clean hands/dirty hands’ methodology.  

Table 8
Quarterly Trace Metals Parameters Sample Storage Containers and Holding Times

Parameter
Container
Holding Times

Total Metals*
500 mL HDPE, acid washed, double-bagged
6 months

Dissolved Metals*
500 mL HDPE, acid washed, double bagged
6 months

Total Mercury
250 mL fluoropolymer, acid washed, double bagged
28 days

Dissolved Mercury
250 mL fluoropolymer, acid washed, double bagged
28 days

Total Minerals**
500 mL HDPE, acid washed
6 months

Dissolved Minerals**
500 mL HDPE , acid washed
6 months

* - Total and dissolved metals analyses include antimony, arsenic, beryllium, cadmium, chromium, copper, lead, nickel, selenium, silver, thallium and zinc.

** - Total and dissolved minerals analyses include aluminum, calcium, iron and magnesium.
5.5 Sample Collection Methodologies and Sample Compositing Procedures

Composite samples are not collected for this program

5.5.1 Routine Ambient 

Samples are collected by one of three methods.  These methods include grab sampling by hand dipping, using a Richards bottle or using a bucket with a bottom drain.  These methods are described in King County Environmental Lab’s  “River and Stream Water Sampling” SOP #02-02-004-000.  The water flow and depth determine the method used.  The order of priority is hand dipping, Richard bottle and lastly, a bucket.
5.5.2 Wet Weather Streams

Sampling for this portion of the project is done using the same methods as routine ambient grab sampling.  See 5.3.2.

5.5.3 Quarterly Trace Metals and Trace Organics 

This sampling requires using the “Clean Hands/Dirty Hands” methodology for trace metals described in the King County Environmental Lab’s “Clean Sampling for Ultra Trace Metals, Trace Organics, Microbiology, and Conventional Chemistry Parameters Using Surface Grabs” SOP #02-02-013-000.
5.6  Field QC Sample Collection

5.6.1 Routine Ambient 

Each sample run (see section 2.2) should contain one field replicate for each parameter to be analyzed in the laboratory.  Field replicates are collected using the exact same methodology as the original samples, as close temporally to the original sample as possible.  The field replicate is not distinguishable from the original sample (same locator name is used and the same parameters are analyzed) except by sample number and collection time.
5.6.2 Wet Weather Streams 

Each sample run should contain one field replicate for each parameter to be analyzed in the laboratory.  Field replicates are collected using the exact same methodology as the original samples, as close temporally to the original sample as possible.   If a Richards bottle or bucket with bottom drain is used for sample collection, one field blank per run must be collected (see 5.3.2). 

5.6.3 Quarterly Trace Metals and Trace Organics

QC for the quarterly clean grab sampling will include collection and analysis of field replicates and atmosphere blanks for trace metal parameters and field replicates for trace organics parameters.  Field replicates are collected using the exact same methodology as the original samples, as close temporally to the original sample as possible.  Atmosphere blanks consist of sample containers of laboratory reagent water, prepared in the laboratory prior to each sampling event.  Atmosphere blank sample containers are uncapped at a designated sampling locator and left uncapped for the duration of sample collection for the trace metal parameters from that locator.  Field replicates and atmosphere blanks are collected at the rate of two per sample run and are analyzed for mercury and metals by ICPMS.

5.7 Delivery of Samples to the Lab

Samples should be delivered to the analytical laboratory immediately after completion of sampling.  This minimizes the number of people handling samples and protects sample quality and security.  All samples are to be placed in a cooler with ice and a plastic barrier.  This will keep the samples at or near the required 4° C until they arrive at the lab.

At the analytical laboratory, the sample manager should oversee:

· Receipt of samples

· Maintenance of sample management records

· Maintenance of sample tracking logs

· Distribution of samples for laboratory analyses

· Supervision of labeling and log keeping.

Upon receipt of samples, the sample manager should fill out the Chain of Custody  (COC) stamp (Figure 1) on the fieldsheets, indicating time and date of receipt, sample numbers and all signatures. The sample manager should also verify correct time, date and signature of field personnel on fieldsheet COC stamp. The Sample Delivery Logbook (Figure 2) is to be checked by the sample manager and to verify that the field personnel signed in the samples.  The sample manager should verify that all samples have been received and should also sign the Sample Delivery Logbook.   Any irregularities indicating that sample security or quality may have been jeopardized (e.g., evidence of tampering, loose lids, cracked sample containers, improper preservation) should be noted on a Compromised Sample Record (Figure 3).  A Sample Receipt Quality Assurance Record (Figure 4) is to be completed by the sample manager following sample receipt and preservation.

5.8 Field Documentation and Logbook Procedures

5.8.1 Fieldsheets

Fieldsheets are created in LIMS and are printed on ‘Rite in the Rain’ Paper.   Each station has a set of field observation parameters that must be filled in by field personnel.  These include “fieldsheet” parameters such as PERSONNEL, SAMP FUNC, SAMP METH, STORM/NON andTIME.  Other measured parameters, such as STAFF HT and STRM FLOW are to be entered at the time of measurement or following calculation.  Hydrolab parameters should be entered following logging to the datalogger.  These include COND, FIELD; DO, FIELD; pH, FIELD and SAMP TEMP.  Any field observations should be written on fieldsheets at the time of observation.

5.8.2 Hydrolab QC sheets

This form is intended for documentation of Hydrolab QC samples.  This includes initial calibration, continuing calibration verification replicates, duplicates and post-run calibration check.  The analyst will include calibration and analysis date, standard lot numbers and concentrations, instrument readings, recovery calculations and initials.

5.8.3 Flow forms

During Swoffer current flow analysis, the Swoffer form should be filled out in full.  This will include analyst initials, sampling date, stream width, depth of each reading and average speed of each reading.

5.8.4 Hydrolab logbooks

All maintenance and instrument work should be noted in the logbooks.  Each entry is to be dated and signed.
5.9 COC Procedures

This program does not require full Chain of Custody procedures, although custody is maintained throughout sample collection, and samples are stored and analyzed in secure areas of the laboratory.  A COC stamp is placed on the front page of the fieldsheets.  This stamp (Figure 1) requires both the field personnel and the sample manager to sign and date the fieldsheets.  They also include the relinquished time and a list of the sample numbers.

5.10 Data Qualifiers Related to Field Procedures

Table 9
Field Qualifiers
Qualifier
Description

General

H
Indicates that a sample handling criterion was not met in some manner prior to analysis. The sample may have been compromised during the sampling procedure or may not comply with holding times, storage conditions, or preservation requirements. The qualifier will be applied to applicable analyses for a sample.

R
Indicates that the data are judged unusable by the data reviewer. The qualifier is applied based on the professional judgment of the data reviewer rather than any specific set of QC parameters and is applied when the reviewer feels that the data may not or will not provide any useful information to the data user. This qualifier may or may not be analyte-specific.

TA
Applied to a sample result when additional narrative information is available in the text field. The additional information may help to qualify the sample result but is not necessarily covered by any of the standard qualifiers.

6. Laboratory Analysis

6.1 Methods and Detection Limit Requirements

The completeness and comparability of a data set may be enhanced by following a standard set of protocols for analyzing samples.  Analysis of a prescribed set of laboratory QC samples will allow a data set to be evaluated in terms of precision, accuracy and bias. This section describes analytical methodologies and associated QA/QC protocols that will be employed during analysis of water for the Ambient Streams and Rivers program.  The method detection limit (MDL) is defined as that concentration at which an analyte can reliably be detected.  The reporting detection limit (RDL) is defined as that concentration at which an analyte can reliably be quantified. The King County Environmental Laboratory will perform all analyses unless otherwise noted.

6.1.1 Conventionals

Conventional parameters analyzed on a routine basis include ammonia nitrogen, nitrate/nitrite nitrogen, ortho phosphorus, total nitrogen, total phosphorous, total suspended solids, alkalinity, conductivity, turbidity, biochemical oxygen demand, total organic carbon and dissolved organic carbon. The Conventional Chemistry unit will subcontract all samples that cannot be done in-house.  Routine parameters will not be scheduled for subcontracting.

Table 10
Conventional Parameters Methods, Detection Limits and Units
Analyte
Method
MDL
RDL
Units

Ammonia Nitrogen
SM4500-NH3-G
0.01
0.02
mg/L

Nitrate/Nitrite Nitrogen
SM4500-NO3-F
0.02
0.04
mg/L

Ortho Phosphorus
SM4500-P-F
0.002
0.005
mg/L

Silica
Whitledge, 1981
0.05
0.1
mg/L

Total Nitrogen
SM4500-N-C
0.05
0.1
mg/L

Total Phosphorous
SM4500-P-B,F MOD
0.005
0.01
mg/L

Total Suspended Solids
SM2540-D
0.5
1.0
mg/L

Alkalinity
SM2320-B (4C)
0.2
10
mg CaCO3/L

Conductivity
SM2510-B
0.5
10
μmhos/cm2

Chlorophyll a
EPA 446.0
0.15
0.3
μg/L

Pheophytin 
EPA 446.0
0.3
0.6
μg/L

Turbidity
SM2130-B
0.5
2.0
NTU

Biochemical Oxygen Dmd
SM2510-B
2
10
mg/L

Total Organic Carbon
SM5310-B
0.5
1.0
mg/L

Dissolved Organic Carbon
SM5310-B
0.5
1.0
mg/L

Microbiology

Microbiology parameters analyzed on a routine basis include Escherichia coli and fecal coliform bacteria.  Note prior to 2003, samples were routinely analyzed for enterococcus bacteria.   

Table 11
Microbiology Parameters Methods, Detection Limits and Units

Analyte
Method
MDL

Enterococcus
SM9230C, 20th ed.
1 CFU/100 mL

Escherichia coli
SM9213D, 20th ed.
1 CFU/100 mL

Fecal Coliforms
SM9222D, 20th ed.
1 CFU/100 mL

6.1.2 Trace Organics

Trace organics parameters analyzed on a routine basis include base/neutral/acid extractable semivolatile compounds (BNAs), chlorinated pesticides, polychlorinated biphenyls (PCBs), organophosphorus pesticides, and chlorinated herbicides.  Chlorinated herbicide analyses will be subcontracted to an outside lab (currently STL).
Table 12
Trace Organic Parameters Methods, Detection Limits and Units
Analyte
Method (Preparation/Analysis)
MDL

((g/L)
RDL

((g/L)

1,2,4-Trichlorobenzene
EPA 3520C/8270C (LVI)
0.010
0.050

1,2-Dichlorobenzene
EPA 3520C/8270C (LVI)
0.050
0.250

1,3-Dichlorobenzene
EPA 3520C/8270C (LVI)
0.050
0.250

1,4-Dichlorobenzene
EPA 3520C/8270C (LVI)
0.050
0.250

2,4,5-Trichlorophenol
EPA 3520C/8270C (LVI)
0.125
0.250

2,4,6-Trichlorophenol
EPA 3520C/8270C (LVI)
0.050
0.250

2,4-Dichlorophenol
EPA 3520C/8270C (LVI)
0.100
0.250

2,4-Dimethylphenol
EPA 3520C/8270C (LVI)
1.500
5.000

2,4-Dinitrophenol
EPA 3520C/8270C (LVI)
1.000
2.500

2,4-Dinitrotoluene
EPA 3520C/8270C (LVI)
0.050
0.125

2,6-Dinitrotoluene
EPA 3520C/8270C (LVI)
0.050
0.125

2-Chloronaphthalene
EPA 3520C/8270C (LVI)
0.010
0.050

2-Chlorophenol
EPA 3520C/8270C (LVI)
0.100
0.250

2-Methylnaphthalene
EPA 3520C/8270C (LVI)
0.100
0.500

2-Methylphenol
EPA 3520C/8270C (LVI)
0.250
2.500

2-Nitroaniline
EPA 3520C/8270C (LVI)
0.100
0.200

2-Nitrophenol
EPA 3520C/8270C (LVI)
0.050
0.250

3,3'-Dichlorobenzidine
EPA 3520C/8270C (LVI)
0.750
5.000

3-Nitroaniline
EPA 3520C/8270C (LVI)
0.500
1.250

4,6-Dinitro-O-Cresol
EPA 3520C/8270C (LVI)
1.000
2.500

4-Bromophenyl Phenyl Ether
EPA 3520C/8270C (LVI)
0.025
0.050

4-Chloro-3-Methylphenol
EPA 3520C/8270C (LVI)
0.250
0.500

4-Chloroaniline
EPA 3520C/8270C (LVI)
0.250
0.500

4-Chlorophenyl Phenyl Ether
EPA 3520C/8270C (LVI)
0.025
0.050

4-Methylphenol
EPA 3520C/8270C (LVI)
0.250
1.250

4-Nitroaniline
EPA 3520C/8270C (LVI)
0.500
1.250

4-Nitrophenol
EPA 3520C/8270C (LVI)
0.500
2.500

Trace Organic Parameters Methods, Detection Limits, and Units

Analyte
Method (Preparation/Analysis)
MDL

((g/L)
RDL

((g/L)

Acenaphthene
EPA 3520C/8270C (LVI)
0.010
0.050

Anthracene
EPA 3520C/8270C (LVI)
0.010
0.050

Benzo(a)anthracene
EPA 3520C/8270C (LVI)
0.025
0.050

Benzo(a)pyrene
EPA 3520C/8270C (LVI)
0.010
0.025

Benzo(b)fluoranthene
EPA 3520C/8270C (LVI)
0.010
0.025

Benzo(g,h,i)perylene
EPA 3520C/8270C (LVI)
0.050
0.125

Benzo(k)fluoranthene
EPA 3520C/8270C (LVI)
0.010
0.025

Benzyl Butyl Phthalate
EPA 3520C/8270C (LVI)
0.010
0.025

Bis(2-Chloroethoxy)Methane
EPA 3520C/8270C (LVI)
0.010
0.025

Bis(2-Chloroethyl)Ether
EPA 3520C/8270C (LVI)
0.010
0.025

Bis(2-Chloroisopropyl)Ether
EPA 3520C/8270C (LVI)
0.010
0.025

Bis(2-Ethylhexyl)Phthalate
EPA 3520C/8270C (LVI)
0.010
0.025

Caffeine
EPA 3520C/8270C (LVI)
0.010
0.025

Carbazole
EPA 3520C/8270C (LVI)
0.025
0.050

Chrysene
EPA 3520C/8270C (LVI)
0.025
0.050

Dibenzo(a,h)anthracene
EPA 3520C/8270C (LVI)
0.050
0.125

Dibenzofuran
EPA 3520C/8270C (LVI)
0.010
0.025

Diethyl Phthalate
EPA 3520C/8270C (LVI)
0.010
0.025

Dimethyl Phthalate
EPA 3520C/8270C (LVI)
0.010
0.025

Di-N-Butyl Phthalate
EPA 3520C/8270C (LVI)
0.010
0.025

Di-N-Octyl Phthalate
EPA 3520C/8270C (LVI)
0.010
0.025

Fluoranthene
EPA 3520C/8270C (LVI)
0.010
0.025

Fluorene
EPA 3520C/8270C (LVI)
0.010
0.025

Hexachlorobenzene
EPA 3520C/8270C (LVI)
0.025
0.050

Hexachlorobutadiene
EPA 3520C/8270C (LVI)
0.050
0.250

Hexachloroethane
EPA 3520C/8270C (LVI)
0.025
0.125

Indeno(1,2,3-cd)Pyrene
EPA 3520C/8270C (LVI)
0.050
0.250

Isophorone
EPA 3520C/8270C (LVI)
0.010
0.025

Naphthalene
EPA 3520C/8270C (LVI)
0.025
0.050

Nitrobenzene
EPA 3520C/8270C (LVI)
0.010
0.025

N-Nitrosodimethylamine
EPA 3520C/8270C (LVI)
0.025
0.050

N-Nitrosodi-N-Propylamine
EPA 3520C/8270C (LVI)
0.100
0.200

N-Nitrosodiphenylamine
EPA 3520C/8270C (LVI)
0.250
1.250

Pentachlorophenol
EPA 3520C/8270C (LVI)
0.125
0.250

Phenanthrene
EPA 3520C/8270C (LVI)
0.010
0.025

Phenol
EPA 3520C/8270C (LVI)
0.100
0.200

Pyrene
EPA 3520C/8270C (LVI)
0.010
0.025

4,4'-DDD 
EPA 3520C/608
0.005
0.010

4,4'-DDE 
EPA 3520C/608
0.005
0.010

4,4'-DDT 
EPA 3520C/608
0.005
0.010

Aldrin 
EPA 3520C/608
0.005
0.010

Alpha-BHC 
EPA 3520C/608
0.005
0.010

Beta-BHC 
EPA 3520C/608
0.005
0.010

Chlordane (α and γ)
EPA 3520C/608
0.005*
0.010*

Delta-BHC 
EPA 3520C/608
0.005
0.010

Dieldrin 
EPA 3520C/608
0.005
0.010

Endosulfan I 
EPA 3520C/608
0.005
0.010

Endosulfan II 
EPA 3520C/608
0.005
0.010

* - MDL and RDL as listed when referring to the sum of α- and γ-chlordane.

Trace Organic Parameters Methods, Detection Limits, and Units

Analyte
Method (Preparation/Analysis)
MDL

((g/L)
RDL

((g/L)

Endosulfan Sulfate 
EPA 3520C/608
0.005
0.010

Endrin 
EPA 3520C/608
0.005
0.010

Endrin Aldehyde 
EPA 3520C/608
0.005
0.010

γ-BHC (Lindane) 
EPA 3520C/608
0.005
0.010

Heptachlor 
EPA 3520C/608
0.005
0.010

Heptachlor Epoxide 
EPA 3520C/608
0.005
0.010

Methoxychlor 
EPA 3520C/608
0.025
0.050

Toxaphene 
EPA 3520C/608
0.050
0.100

Aroclor 1016 
EPA 3520C/608
0.050
0.100

Aroclor 1221 
EPA 3520C/608
0.050
0.100

Aroclor 1232 
EPA 3520C/608
0.050
0.100

Aroclor 1242 
EPA 3520C/608
0.050
0.100

Aroclor 1248 
EPA 3520C/608
0.050
0.100

Aroclor 1254 
EPA 3520C/608
0.050
0.100

Aroclor 1260 
EPA 3520C/608
0.050
0.100

Chlorpyrifos
EPA 3520C/8270C
0.034
0.050

Diazinon
EPA 3520C/8270C
0.043
0.050

Disulfoton
EPA 3520C/8270C
0.027
0.050

Malathion
EPA 3520C/8270C
0.048
0.050

Parathion-Ethyl
EPA 3520C/8270C
0.045
0.050

Parathion-Methyl
EPA 3520C/8270C
0.036
0.050

Phorate
EPA 3520C/8270C
0.033
0.050

2,4,5-T
EPA 8151A (GCMS Mod.)
0.0556
0.16

2,4,5-TP (Silvex)
EPA 8151A (GCMS Mod.)
0.0227
0.08

2,4-D
EPA 8151A (GCMS Mod.)
0.0296
0.08

2,4-DB
EPA 8151A (GCMS Mod.)
0.0577
0.16

Dalapon
EPA 8151A (GCMS Mod.)
0.0124
0.08

Dicamba
EPA 8151A (GCMS Mod.)
0.0221
0.08

Dichloroprop
EPA 8151A (GCMS Mod.)
0.0114
0.08

Dinoseb
EPA 8151A (GCMS Mod.)
0.0292
0.08

MCPA
EPA 8151A (GCMS Mod.)
0.0114
0.08

MCPP
EPA 8151A (GCMS Mod.)
0.0134
0.08

6.1.3 Trace Metals

6.1.3.1 Wet Weather

Trace metal parameters analyzed on a routine basis include cadmium, chromium, copper, lead, mercury, nickel and zinc.
Table 13
Trace Metals Parameters (Wet Weather) Methods, Detection Limits and Units

Analyte (Total and Dissolved Metals)
Method 
MDL

((g/L)
RDL

((g/L)

Cadmium
EPA Method 200.8
0.1
0.5

Chromium
EPA Method 200.8
0.4
2.0

Copper
EPA Method 200.8
0.4
2.0

Lead
EPA Method 200.8
0.2
1

Mercury
EPA Method 245.2 (CVAA)
0.2
0.6

Nickel
EPA Method 200.8
0.3
1.5

Zinc
EPA Method 200.8
0.5
2.5

6.1.3.2 Quarterly

Quarterly sampling requires ‘clean hands/dirty hands’ methodology.  Samples for mercury analyzed by EPA method 1631 are subcontracted to Frontier Geosciences, Inc. 

Table 14
Trace Metal Parameters (Quarterly) Methods, Detection Limits and Units

Analyte (Total and Dissolved Metals)
Method (Preparation/Analysis)
MDL

((g/L)
RDL

((g/L)

Aluminum
EPA 200.8
2
10

Antimony
Preconcentration, EPA 200.8
0.01
0.05

Arsenic
Preconcentration, EPA 200.8
0.1
0.5

Beryllium
Preconcentration, EPA 200.8
0.05
0.25

Cadmium
Preconcentration, EPA 200.8
0.01
0.05

Calcium
EPA 200.7
50
250

Chromium
Preconcentration, EPA 200.8
0.05
0.25

Copper
Preconcentration, EPA 200.8
0.1
0.5

Hardness
SM2340-B ed.19, calculated value.
200
1250

Iron
EPA 200.7
50
250

Lead
Preconcentration, EPA 200.8
0.025
0.125

Magnesium
EPA 200.7
30
150

Mercury
EPA 1631(B)  (CVAFS)
0.0001
0.0005

Nickel
Preconcentration, EPA 200.8
0.05
0.25

Selenium
Preconcentration, EPA 200.8
0.5
2.5

Silver
Preconcentration, EPA 200.8
0.025
0.125

Thallium
Preconcentration, EPA 200.8
0.01
0.05

Zinc
Preconcentration, EPA 200.8
0.15
0.75

6.2 Requirements, Sorting Requirements, Level of Taxonomic Detail

This section is not applicable to this document.

6.3 QC Requirements and Data Qualifiers

6.3.1 QC Requirements

6.3.1.1 Conventionals

Laboratory QC samples for conventional analyses and associated control limits are summarized in the following table.  These QC samples will be analyzed at a frequency of one per analytical batch or a minimum of one per 20 analytical samples.

Table 15
Conventional QC Requirements

Analysis
Method Blank
Duplicate

RPD
Positive Control

% Recovery
Matrix Spike % Recovery

Ammonia Nitrogen
< MDL
20%
85 – 115
75 – 125

Nitrate/Nitrite Nitrogen
< MDL
20%
85 – 115
75 – 125

Ortho Phosphorus
< MDL
20%
85 – 115
75 – 125

Silica
<MDL
20%
85 – 115
65 – 120

Total Nitrogen
< MDL
20%
85 – 115
75 – 125

Total Phosphorus
< MDL
20%
85 – 115
75 – 125

Total Suspended Solids
< MDL
25%
80 – 120
N/A

Alkalinity
N/A
10%
85 – 115
N/A

Conductivity
N/A
10%
90 – 110
N/A

Chlorophyll a
<MDL
25%
90 – 110
N/A

Pheophytin
<MDL
50%
N/A
N/A

Turbidity
N/A
20%
90 – 110
N/A

Biochemical Oxygen Dmd
<MDL
N/A
80 – 120
N/A

Total Organic Carbon
< MDL
20%
85 – 115
75 – 125

Dissolved Organic Carbon
< MDL
20%
85 – 115
75 – 125

6.3.1.2 Microbiology

Laboratory QC samples for microbiology analyses and associated control limits are summarized below.  These QC samples will be analyzed at a frequency of one per analytical batch or a minimum of one per 20 analytical samples.  Note prior to 2003, samples were routinely analyzed for enterococcus bacteria.  

Laboratory duplicates by the membrane filtration method are performed by removing aliquots from the sample bottle as two separate samples, and duplicating all steps including preparation of dilutions.  Duplicate sample results are evaluated by method 9020B.4 prescribed in Standard Methods for the Examination of Water and Wastewater, 19th ed., 1995.  Briefly, this requires that the log-transformed difference between the two duplicate results be compared to the mean of the log-transformed differences for the previous 15 sample pairs.  The acceptance criterion is to be within 3 standard deviations of this value.  Failure to meet the criterion is cause to evaluate the entire sample batch for compliance and applicability of the calculation, before qualifying or rejecting the data set.

Laboratory duplicates by the MPN method are performed by removing aliquots from the sample bottle as two separate samples, and duplicating all steps including preparation of dilutions.  Duplicate results are evaluated for acceptability by comparing the calculated Most Probable Number for each duplicate analysis and comparing the ranges of the 95% confidence intervals (95%CI).  The criterion for acceptance is for the MPN values to be within the 95%CI of the corresponding sample duplicate.  Failure to meet the criterion is cause for evaluation of the processing and results of the entire batch of samples to determine if the data set should be qualified or rejected.
Table 16
Microbiology QC Requirements
Analysis
Lab Duplicate
Positive Control
Negative Control
System Control
Pre/Post Filtration Blanks

Enterococcus
Pass/Fail*
Pass/Fail
Pass/Fail
N/A
Pass/Fail

Escherichia coli
Pass/Fail*
Pass/Fail
Pass/Fail
N/A
Pass/Fail

Fecal Coliforms
Pass/Fail*
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail

Pass:  Meets established quality control guidelines as described in the King County Environmental

Laboratory QA/QC Standard Operating Procedure Manual.

Fail:  Does not meet established quality control guidelines as described in the King County Environmental Laboratory QA/QC Standard Operating Procedure Manual.

*see paragraph above.

6.3.1.3 Trace Organics

Laboratory QC samples for trace organics analyses and associated control limits are summarized below.  These QC samples will be analyzed at a frequency of one per analytical batch or a minimum of one per 20 analytical samples.

Table 17
Trace Organics QC Requirements
Analysis
Method Blank
Blank Spike % Recovery
MS/MSD RPD
Matrix Spike % Recovery
Surrogate

% Recovery

A-LVI***
< MDL
9-123*
40-50*
9-123*
10-123*

Chlorinated Pesticides**
<MDL
23-139*
31-50*
23-139*
50-150

PCBs**
< MDL
50-150*
31-50*
50-150*
50-150*

BN-LVI***
<MDL
24-127*
28-38*
24-127*
16-141*

Organophosphorus pesticides
< MDL
50-150
100
50-150
50-150

Chlorinated Herbicides****
< MDL
17-136*
22-48*
17-136*
50-135

    *Low to high range of all compounds used for surrogates and spikes (5 acid and 6 base neutral compounds are used for spiking).

 ** CLPestPCB analysis uses the Pesticides matrix spike made up of 6 compounds namely Gamma-BHC, Heptachlor,    

       Aldrin, Dieldrin, Endrin and 4,4’-DDT

***A-LVI - semi-volatile acids analyzed using a large volume injector. 

*** BN-LVI - semi-volatile base neutrals analyzed using a large volume injector.

**** Chlorinated Herbicide acceptance limits periodically updated by subcontract laboratory.  Note, as this is a subcontracted parameter, QC results are not entered into LIMS.

6.3.1.4 Trace Metals

Laboratory quality control (QC) samples for trace metals analysis and associated control limits are summarized below.  These QC samples will be analyzed at a frequency of one per analytical batch or a minimum of one per 20 analytical samples.

Table 18
Trace Metals QC Requirements

Analysis
Method Blank
Blank Spike % Recovery
Filter Blank
Duplicate RPD
SRM

% Recovery
Matrix Spike % Recovery

CVAFS Mercury *
<MDL
N/A
<MDL
24%
N/A
71 – 125**

Metals
< MDL
85 - 115
< MDL
20%
80 - 120
80 - 120

CVAA Mercury
< MDL
85 - 115
< MDL
20%
80 - 120
80 - 120

* This analysis is subcontracted and therefore QC results are not entered into LIMS.

** Method 1631 (B) requires MS/MSD analysis.  Therefore, the RPD between the MS and MSD is calculated and the limit is 24%.  The recovery of each MS and MSD is noted above.

6.3.2 Qualifiers

Table 19
Laboratory Data Qualifiers

Qualifier
Description

General

H
Indicates that a sample handling criterion was not met in some manner prior to analysis. The sample may have been compromised during the sampling procedure or may not comply with holding times, storage conditions, or preservation requirements. The qualifier will be applied to applicable analyses for a sample.

R
Indicates that the data are judged unusable by the data reviewer. The qualifier is applied based on the professional judgment of the data reviewer rather than any specific set of QC parameters and is applied when the reviewer feels that the data may not or will not provide any useful information to the data user. This qualifier may or may not be analyte-specific.

<MDL
Applied when a target analyte is not detected or detected at a concentration less than the associated method detection limit (MDL). MDL is defined as the lowest concentration at which an analyte can be detected. The MDL is the lowest concentration at which a sample result will be reported.

<RDL
Applied when a target analyte is detected at a concentration greater than or equal to the associated MDL but less than the associated reporting detection limit (RDL). RDL is defined as the lowest concentration at which an analyte can reliably be quantified. The RDL represents the minimum concentration at which method performance becomes quantitative and is not subject to the degree of variation observed at concentrations between the MDL and RDL.

RDL
Applied when a target analyte is detected at a concentration that, in the raw data is equal to the RDL.

TA
Applied to a sample result when additional narrative information is available in the text field. The additional information may help to qualify the sample result but is not necessarily covered by any of the standard qualifiers.

Chemistry

B
Applied to a sample result when an analyte was detected at a concentration greater than the MDL in the associated batch method blank. The qualifier is applied in Organics analyses when the sample analyte concentration is less than five times the blank concentration and is applied in Conventionals and Metals analysis when the sample concentration is less than ten times the blank concentration. The qualifier indicates that the analyte concentration in the sample may include laboratory contamination. This is an analyte-specific qualifier.

J#
Applied to tentatively identified compounds (Tic’s) reported for organics analysis. A TIC is a non-target analyte that appears on a chromatogram during sample analysis. The analyst compares the analyte peak to a reference library to obtain the best possible match. The number associated with the J qualifier is the confidence level of the analyte library match. The confidence level varies from 1 (highest confidence) to 4 (lowest confidence). The reported concentration is an estimated value. 

P
Applied to indicate the presence of the reported analyte above the regulatory reporting limit for the test method.

>MR
Applied when a target analyte concentration exceeds the instrument or method capacity to measure accurately. The qualifier is primarily in the organics section. It is applied when the detected analyte concentration exceeds the upper instrument calibration limit and further dilution is not feasible. The reported value is an estimated analyte concentration.

Biology

AD
Applied to Benthic data when an adult form of an organism was identified in the sample. Benthic samples are subcontracted.

C
Applied to Microbiology data when the sample analysis exhibits confluent growth of organisms. The value reported is an estimate and can be reliably used as an indicator of relative abundance, however, it can not be used as a reliable or accurate count of the associated organism.

D
Applied to Microbiology data to indicate that a target organism was evaluated to be the dominant or largest sub-population recovered from the sample. The evaluation is based on biomass.

E
Applied to microbiological data when a standard method for estimation of microorganisms has been employed during analysis rather than an actual count. The associated value is an estimate.

LV
Applied to Benthic data when a larval form of an organism was identified in the sample. Benthic samples are subcontracted.

>#####
Applied when a population count exceeds the method capacity to measure accurately. The qualifier is applied in Microbiology analyses when the population count exceeds the procedural capacity to measure accurately. The number in the qualifier is the highest procedural count possible. A value is not reported for the sample result. The actual population count is at least as great as or greater than the value shown in the qualifier. This qualifier is used only in microbiology.

NF
Applied to Microbiology data to indicate that a target organism was not recovered or identified in a sample.

P
Applied to Microbiology data to indicate that a target organism was recovered or identified in a sample.

PU
Applied is applied to Benthic data when a pupal form of an organism was identified in the sample. Benthic samples are subcontracted.

S
Applied to Microbiology data to indicate that a target organism was evaluated to be the second largest contributory sub-population recovered from the sample. The evaluation is based on biomass.

6.4 Corrective Action Procedures

Individual SOPs describe specific corrective action for each analytical procedure and quality control measure.  If QC samples exceed their control limits, the analysis is repeated if possible, or documented and affected samples qualified.  If samples are lost or compromised, the project manager must determine whether to re-sample or to disregard the station for the specific parameter or event.

6.5 Documentation/Record Keeping

Within the analytical laboratory, each section and analytical procedure has its own documentation protocol.  The minimum documentation required in the lab includes an instrument logbook, analysis log, calibration and analysis documentation and LIMS hardcopy sheets.

For all analytical results generated by lab activities, sufficient hardcopy data must be stored such that a reviewer could verify that the requirements of the reference method and SOP were met.   The format of stored data may include logbook entries, field notes, benchsheets and printouts of instrument or data files.  Storage of only the electronic version of these documents is not sufficient to meet current data storage requirements.  Subcontracted tests are to be documented in a similar manner.

6.5.1 Logbooks

Hand written information used as supporting documentation, which is not stored directly with the analysis results, such as standards preparation records and equipment calibration checks, must be maintained in logbooks.  All logbooks must be paginated.  Logbooks prepared from instrument printout or other loose pages should be permanently bound prior to storage.  Logbook entries should be made using indelible black ink (no pencils) and dated and initialed.  Logbooks and individual logbook entries must be uniquely identified if they are to be referenced in other documents.  All deletions and corrections must be a single line cross-out, accompanied with the date and initials of the person making the correction. 

6.5.2 Data Packages

For each run or analysis sequence a data package will be produced which will include all appropriate raw data for standards, samples and QC analyses.  Data packages must include the inclusive dates and times of the analyses and the identity of the analyst(s).  If corrective actions were taken or a compromised sample was analyzed, the data package will contain a copy of the Corrective Action Form and/or a Compromised Sample Form (or their equivalent).  Specific requirements for the contents of data packages are described in each method SOP.  The analyst(s) who generated the data is responsible for compiling the data package and transferring it to the data reviewer. Prior to data review the data packages are organized according to method SOPs.  Data packages may reference other data sets or documents rather than requiring each data package to contain copies of all necessary information.  All deletions and corrections to handwritten or printed documentation must be a single line cross-out, accompanied with the date and initials of the person making the correction.

6.5.3 Storage of Lab Data

Procedures for the storage and disposal of hardcopy lab data are summarized in King County Environmental Lab’s SOP # 11-01-005-000 (Records Storage) which is based on King County and Washington State governmental records storage requirements.  It is the policy of the lab to store all data packages, supporting documentation and project records for a minimum of 10 years, based on the date of sample collection or field data measurement. The subcontract lab is responsible for their own records storage which should be at least 10 years.

In LIMS, final sample and QC data is maintained indefinitely in the EDS database, which is backed up daily.  Additional LIMS information specific to sample management is maintained a minimum of 1 year past the date the final results were posted.  Other types of electronic data such as instrument files may be stored but no lab-wide policy is currently available.  

6.6 Sample Archiving Requirements

6.6.1 Conventionals

Following completed data entry into LIMS, conventional chemistry samples are to be held for 30 days at 4° C (± 2°), then discarded. 

6.6.2 Microbiology

Microbiology samples are used in full during analysis.  Sample archiving after analysis is not required.

6.6.3 Trace Organics

Trace organics samples are used in full during analysis.  Spare sample containers are kept at 4  C (+/- 2) until analysis is complete and data is moved in LIMS.  All bottles are discarded following analysis and data review.

6.6.4 Trace Metals

Samples are stored at room temperature for 60 days following the reporting of results.

6.7 Sample Disposal

Following analysis, data review, and the appropriate holding period, samples are disposed of according to section-specific guidelines.  Unless deemed hazardous on the basis of  sample analysis results,  all unpreserved conventional and microbiology excess raw sample volume can be disposed of down the drain.    Samples that are preserved with acid must be neutralized before disposal.  This includes all trace metals samples.  Any samples that may be found to contain hazardous or toxic chemicals at “hazardous waste” levels must be reported to the section supervisor and the hazardous waste disposal coordinator.

7. Laboratory and Field Data Review and Reporting

7.1 Data review, verification and validation requirements

Data reported by the lab, including field measurements and subcontracted analyses, must pass a review process before final results are available to the client.   A “Peer Review” process is used where a second analyst or individual proficient at the method reviews the data set.  The reviewer will complete a data review checklist which will document the completeness of the data package and if any QC failures exist. 

Once data review is complete and all data quality issues have been resolved or corrected, the status of the data in LIMS will be changed to “approved”.  Once a data set has been approved, it is “posted” or transferred to the portion of the LIMS database known as the Environmental Data System (EDS) where all historical LIMS data are maintained.  Signatures or initials of the lab lead and reviewer(s) indicate formal approval of hardcopy data or reports (non-LIMS), typically on the review checklist.  A copy of this approved checklist should be stored with the final hardcopy data package.  

7.2 Data management

Once raw data has been generated by an analytical procedure or from field measurements, the data must be transformed into a format appropriate for the client. For chemistry and selected microbiological parameters, numerical results are entered into LIMS where additional calculations may take place such as conversion of instrumental concentrations to final sample results.  

The format used to load data to LIMS and types of calculations done after loading is specified in each method SOP.  The adjustment of the number of significant digits and addition of selected data qualifiers is also accomplished by LIMS.   For in-lab data loaded to LIMS, automatic calculation of QC results and comparison to acceptance limits is performed by LIMS.  However, data for subcontracted samples for chemistry parameters are also be entered into the LIMS database.  QC results for subcontracted analyses are not entered into LIMS and any data flags must be manually entered.

Data will not be distributed outside each lab unit or to clients until it has met the full definition of final data.  “Final Data” is defined as approved data posted to the historical database (EDS) or is otherwise in its final reportable and stored format (if not a LIMS parameter).  This implies the data has been appropriately peer reviewed, properly qualified and is in its final format in terms of units and significant figures.   Not only is final data assured of a higher level of quality through peer reviewing and qualification, but it will also match any future reports since it has come from the final storage location. The standard methods for clients to access final data is either through direct electronic access to LIMS (EDS database) or through hard-copy reports and/or electronic files provided by the LPM or their equivalent.  Direct client access to the EDS database is controlled by access privileges provided by the Information Systems and Data Analysis unit for individual clients. Data reporting via hardcopy through LPMs must follow the guidelines in King County Environmental Lab’s SOP# 11-03-001-001 (Project Report Review Guidelines) before being delivered to the client. Electronic files delivered to clients must also follow King County Environmental Lab’s SOP # 08-01-001-000 (Guidelines for Delivering Electronic Lab Data to Customers).

7.3 Review of Data Qualifiers Applied by the Laboratory.

LPMs and STS planners review final data and provide feedback to the laboratory units.

8. Health and Safety Plan

The following general health and safety guidelines have been provided in lieu of a site-specific Health and Safety Plan.  These guidelines will be read and understood by all field personnel prior to any sampling activities.

· Sampling personnel will wear chemical-resistant gloves whenever coming into contact with potentially hazardous water.

· No eating, drinking, smoking or tobacco chewing by sampling personnel will be allowed during active sampling operations.

· All sampling operations will be conducted during daylight hours.

· All accidents, “near misses,” and symptoms of possible exposure will be reported to the affected individual’s supervisor within 24 hours of occurrence.

· All field personnel will be aware of the potential hazards associated with chemicals used during the sampling event.

Several hazards are inherent to streams and river sampling.  Vehicle safety and specific streams/rivers hazards are discussed below.

8.1 Vehicle Safety

As a provider of various public services, King County holds safe operation above all other performance criteria.  All vehicles and equipment will be operated or activities performed in a manner that reflects the highest regard for safety of the public, the employees and the property of our citizens and organization.  In the operation of King County vehicles and equipment, every courtesy and consideration should be given to motorists, cyclists and pedestrians with whom we share the streets and highways.  No act that endangers the public well being or our employees will be tolerated.  Unsafe equipment should be reported to the appropriate vehicle supervisor.  

As an employee driving a King County vehicle one should be familiar with and practice the principles of defensive driving – that is, to make every effort to avoid an accident.  Always be prepared to yield.

Driving safety depends on good driving attitudes consisting of skillful and defensive driving, obedience to traffic laws and courtesy to other drivers.  Driving demands full concentration.  The safe driver, in assuming the responsibility of operating a vehicle, knows the rules of the road, focuses full attention on driving and uses techniques that will help avoid emergency situations.  

All persons operating King County vehicles should at all times drive carefully and prudently, having regard for traffic conditions and all other circumstances. 

8.2 Stream and River Hazards

There are many hazards associated with stream and river sampling.  These hazards include traffic, fast moving or deep water, steep slopes to sampling locators and biting dogs.   Use extreme caution when exiting sampling vehicles, walking along busy highways or sampling on bridges.  Fast moving water can cause field personnel to lose balance and fall into the water.  This can result in injury or drowning.  Many of the sampling sites require personnel to walk over riprap or other extremely rough and slippery terrain.  Again, extreme caution combined with slow movements can minimize potential injury.  Avoid large dogs or dangerous wildlife.  

8.3 Late Check-in

As a part of ESS’ safety protocols, one volunteer from the unit is considered the “Late Check-in.”  This individual will contact all ESS staff prior to the end of the day, typically by cell phone.  Once all field personnel are back at the lab, the Late Check-in person’s responsibility is complete.  If personnel are unaccounted for, the Late Check-in person will continue to attempt to contact the missing personnel until he or she deems it necessary to call the police or other agencies that may help in contacting the missing field staff.

9. References

· King County Environmental Lab.  “River and Stream Water Sampling” SOP #02-02-004-000.

· King County Environmental Lab. “Clean Sampling for Ultra Trace Metals, Trace Organics, Microbiology, and Conventional Chemistry Parameters Using Surface Grabs” SOP #02-02-013-000.

· King County Environmental Lab.  “Attended Hydrolab Multiprobe Operation” SOP #02-01-005-002.

· King County Environmental Lab.  “Quality Assurance Manual- most current version”.

· King County Water and Land Resources Division.  “Existing Water Quality Conditions Study.  Offshore Water Column and Intertidal Environments of the Central Puget Sound Basin.  Sampling and Analysis Plan.”  June 2001

· Puget Sound Water Quality Action Team. “Recommended Guidelines for Sampling Marine Sediment, Water Column, and Tissue in Puget Sound.  April 1997.

· Washington State Department of Ecology.  “Stream Sampling Protocols for the Environmental Monitoring and Trends Section.”  October 2001

· King County Department of Transportation.  “King County Vehicle Driver’s Operating Manual”

· Lakemont Blvd. EIS, Lake Sammamish Water Quality Mgt. Plan 1996, Total Phosphorus Model 1996, 303(d) lists

· Muckleshoot Water Quality Study Newawkum Creek.  Electronic data distribution to consultants/universities/public

10. Glossary

· ANM -
Amber narrow mouth

· ASAP- 
As soon as possible

· AWM-
Amber wide mouth

· BC-
Blank corrected (sample concentrations corrected to reflect concentrations detected in blanks)

· BMPs-
Best management practices

· BNA-
Base/neutral/acid- extractable semivolatile organic compounds

· CFU-
Colony forming units

· CNM-
Clear narrow mouth

· CWM-
Clear wide mouth

· CVAA-
Cold vapor atomic absorbance

· CVAFS-
Cold vapor atomic fluorescence spectroscopy

· EPA-
Environmental Protection Agency

· ESS-
Environmental Services Section (Lab field unit)

· GCMS-
Gas chromatography mass spectroscopy

· GIS-
Geographical Information Systems

· GPS-
Global Positioning System

· HDPE-
High density polyethylene

· ICP-MS-
Inductively coupled plasma mass spectroscopy

· ISDA-
Information Systems and Data Analysis unit

· LCS-
Laboratory control sample

· LIMS-
Laboratory information management system

· LPM-
Laboratory project manager

· LVI-
Large volume injector (GC-MS)

· MDL-
Method Detection Limit

· mg/L-
Milligram per liter

· mL-
Milliliter

· MS-
Matrix spike

· MSD-
Matrix spike duplicate

· N/A- 
Not applicable

· NTU-
Nephelometric turbidity unit

· PP-

Polypropylene

· QA/QC-
Quality assurance and quality control

· RDL-
Reporting Detection Limit

· Richards Bottle-
Sampling device consisting of a cylindrical tube with surgical tubing running through the center of the tub connecting rubber stoppers at each end.  This device can be kept open until it reaches a desired depth at which point it can be manually closed to collect a grab sample.

· RO Water-
Reverse osmosis water (reagent water)

· RPD-
Relative percent difference

· SAP-
Sampling and Analysis Plan

· SM-
Standard Method

· SOP-
Standard operating procedure

· SRM-
Standard reference material

· STS-
Science and Technical Support Group

· TC-
Technical Coordinator (program lead in ESS)

· μg/L-
Micrograms per liter

· μmhos/cm2-
Micromhos per centimeter squared (equivalent to microsiemens)

· VOA-
Volatile Organic Analysis

· WLRD-
Water and Land Resources Division

· WRIA-
Water Resource Inventory Area

11. Appendix  

11.1 Purpose of Project

This program is designed to monitor the larger streams in King County for wastewater impacts and trend analysis of non-point source pollution.

11.2 Data Type

Both long-term time series (routine, quarterly) and snap shot (wet weather) data types are collected.

11.3 Sampling Strategy

The strategy is a systematic long-term analysis of known locators using a significant temporal range.

11.4 Spatial Resolution

Locators are known within 1 meter, but are sampled with variability up to 15 meters.

11.5 Laboratory and Field Methods

Field Methods
Conventionals Methods
Microbiology Methods
Trace Organics Method (Preparation/Analysis)
Trace Metals

Method (Preparation/Analysis)

Grab Sampling
SM4500-NH3-G
SM9230C, 20th ed.
EPA 3520C/8270C (LVI)
SM2340-B ed.19, calculated value

Clean Hands/Dirty Hands
SM4500-NO3-F
SM9213D, 20th ed.
EPA 3520C/608
ICP-OES EPA methods 3050, 200.7

Hydrolab Multiprobe
SM4500-P-F
SM9222D, 20th ed.
EPA 3520C/8270C
CVAA EPA Method 245.2

Swoffer Current Meter
Whitledge, 1981

EPA 8151A (GCMS Mod.)
CVAFS EPA Method 1631 (C) 


SM4500-N-C, NO3-F


ICP-MS EPA Methods 3050 and 200.8


SM4500-P-B5,F 


ICP-MS Precon, EPA Method 200.8


SM2540-D





SM2320-B (4C)





SM2510-B





EPA 446.0





SM2130-B





SM2510-B





SM5310-B
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Chain of Custody Stamp

RELINGUISHED BY



Date
RECEIVED BY



Date

Signature




Signature





Printed Name



Time
Printed Name



Time

Sample Number(s)



(All)
Sample Number(s)



(All)

Figure 2

Sample Delivery Logbook
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Figure 3

Compromised Sample Record

COMPROMISED SAMPLE RECORD

LOGIN NUMBER:_______________      PROJECT NUMBER:_______________     DATE:__________    INITIALS:__________
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     THIS SAMPLE IS ON HOLD
  FOR YOUR INFORMATION



    WRITTEN RESPONSE WITHIN TWO HOURS IS REQUIRED
     NO RESPONSE REQUIRED




________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________

RESPONSE FROM LABORATORY:

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

DESCRIPTION OF PROBLEM:

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

ACTION TAKEN:

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Cc: (CIRCLE APPROPRIATE DEPARTMENT):   CONVENTIONALS   MICRO   AQT  METALS  ORGANICS
Figure 4

Sample Receipt Quality Assurance Record
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Figure 5 
Streams and Rivers Study Area and Stations (North)
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Figure 6 
Streams and Rivers Study Area and Stations (South)
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LOGIN NUMBER:_________________ PROJECT NUMBER:  ________________ DATE:  ___________ Initials ____

 

COMMENTS / NOTES    CONDITION ON RECEIPT

SAMPLE

                     Acceptable?

NO.

LABELS/FIELDSHEETS

Y      N

FIELDSHEET or  LABEL:

MISSING 

CONTAINERS

Y      N

COLLECTION DATE  or  SAMPLE ID  on the:

TEMPERATURE

Y      N

 

FIELDSHEET  /  LABEL  /  ANALYSIS REQUEST  is: VOLUME

Y      N

  ABSENT

HOLDING TIMES

Y      N

INCORRECT

VOA SAMPLES

N / A Y      N

MISMATCH

UNREADABLE

  

SAMPLE PRESERVATION

           INITIAL/DATE:

METALS

ICP 

HNO3

 

ICPMS

UltraHNO3

 

DISS

UltraHNO3

CYANIDE Pretest ?  Y   N

NaOH

OILS / TPH / TRIBUTYLTIN

HCl

TOC

HPO3

COD

H2SO4

HardEDTA  TKN  ORGN   PHENOL

H2SO4

PHYTO

Iodine

WDO

Fixed

Samples preserved within 24hrs?  N / A

Y      N

COMMENTS:

SAMPLE COMPOSITING / SPLITTING

Sample Original Final #

Composite

No. Container(s) Cont.

Split

SOIL  /  H2O

SOIL  /  H2O

SOIL  /  H2O

INITIAL/DATE:

SAMPLE SUBCONTRACTING

COMMENTS:

Subcontracted TO:

ANALYSES:

SAMPLE FILTERING

Pre/Post Blanks prepped:

Y      N

INITIAL/DATE:

PARAMETERS:

INITIAL/DATE:

King County Water Pollution Control Environmental Laboratory     322 West Ewing St.  Seattle   WA  98119 COPIES TO:    LPM / TC     LAB    LOGIN
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