Program Element Workplan

Quality Assurance Quality Control

Check List

Prospect Island Benthic Monitoring Element

I. Program Element Management

A. Program Element Description/Problem Definition

The benthic monitoring element is designed to document the distribution and abundance of benthic (bottom dwelling) organisms and substrate composition in the developing restored habitat of Prospect Island.  The benthic community of the Delta is a diverse assemblage of organisms; ranging from single celled bacteria, fungi, and ciliates to large crabs and clams, including the larval stages of many free swimming and flying insects.  This element will monitor development of the benthic macrofauna of Prospect Island, which includes organisms larger than 0.5 mm.  

Benthic macrofauna compose a major component in the estuarine ecosystem that links sediments with the aquatic food web.  Benthic organisms facilitate nutrient and carbon flux by their burrowing and feeding activities.  These organisms provide food for fish and aquatic birds.  Benthic species tend to have very low mobility and are therefore considered to be reliable indicators of sediment and water quality conditions within a local area.

This sampling element proposes to collect and identify benthic organisms from Prospect Island and neighboring Miner Slough as well as the Sacramento deep-water ship channel (DWSC).  Soil samples will also be collected for substrate composition analysis.  Trends in substrate composition are used to establish associations between changes in benthic fauna and the surrounding habitat.

Benthic components from Prospect Island, Miner Slough and the DWSC will be compared to each other, as well as to existing monthly benthic monitoring data from other sites in the Delta.  Many sites throughout the Delta are significantly populated by introduced invasive benthic species.  Benthic monitoring at Prospect Island will document the development of native versus introduced species assemblages.

Questions to be answered by this program element include; 1) what are the developing communities on Prospect Island, 2) how do these communities relate to the substrate types upon which they are found and 3) how does the community structure (number of organisms per square meter, diversity or number of species per square meter, life stage of organisms) compare to the two reference sites (Miner Slough and the DWSC). Objectives associated with this program element are; 1) to quantify and evaluate benthic macrofauna from the various habitat types on Prospect (main channel, open water, vegetated and dead-end slough areas) and compare findings to reference sites at Miner Slough and the DWSC, 2) Assess the development (colonization and succession) of the benthic community on Prospect and 3) determine substrate composition and relationship to benthic community.  Success will be determined by collection of benthic invertebrates using suggested sampling equipment (Eckman grab and traps). Information from this program element will be used to determine if Prospect Island provides habitat for benthic fauna that is comparable to Miner Slough that represents an undisturbed habitat.  

Data and information from this program element will be used to provide information on benthic community development in a constructed wetland area. Data will be available via the IEP server for access by all interested parties.  There are no biological implementations associated with this monitoring element.  

B. Project Organization and Responsibilities

Principal Investigator: Cindy Messer, Department of Water Resources


                               3251 S Street, Sacramento, CA 95816

                                     (916) 227-7545/ email: cmesser@water.ca.gov
C. Data Quality Objectives and Criteria

D. Project Resource Needs

Detailed budget:

Task
Direct Labor
Direct salary/benefits
Overhead
Contracts
Materials
Total Cost

Monthly sampling
288
3,852
1,849
0
2,982
8,971

Macrobenthic ID
48
468
204
19,200
200
20,120

Soils Classification
0
0
0
4,560
50
4,610

Total
336
4,320
2,053
23,760
3,232
33,701

Personnel needs:

Classification
Agency
Staff Commitment
Location
Name

Environmental Progam Manager
DWR
10%
Office
Leo Winternitz

Environmental Specialist I/II
DWR
50%
Office, Field
Cindy Messer

Scientific Aide
DWR
50%
Office, Field
TBD

Equipment needs:

One small aluminum boat (14 foot) will be needed for this program element; the boat will be used 2 days per month for the duration of this project.  

Major equipment purchases will include; a 14-ft aluminum boat ($1300.00), a motor ($ 1400.00) and a “mini”Eckman Dredge ($800.00). 

E. ESA Considerations 

This program element will have no potential for “take” of any state or federally listed or threatened or endangered species. 

F. Due Dates and Products


Time line???


Final report???

The benthic monitoring program will have its own database.  Data will be uploaded onto the IEP server within 6 months of completion of the monitoring.

II. Program Element Measurement and Data Acquisition 

A. Sample Site Selection

For the benthic monitoring program element the following habitat types were selected for sampling; main channel, open shallow water, vegetated shallow water, dead-end sloughs, Miner’s Slough (undisturbed reference site) and the Sacramento deep water ship channel (disturbed reference site).  These particular sites were selected in order to evaluate the following; 1) difference in benthic community structure within different habitats, 2) difference in community structure along gradients such as in sediment composition, depth, temperature or salinity, 3) colonization and succession of benthic organisms at each site as well as diversity and abundance over time, 4) success of Prospect Island as suitable habitat for benthos (as compared to reference sites), 5) sediment composition and its relationship to benthic faunal diversity and abundance.   At each site the following parameters will be measured/collected; grab samples (for benthos and sediment), water quality (temperature in degrees Celcius, dissolved oxygen (mg/l), specific conductivity (microsiemens), turbidity in centimeters), depth (meters) and trapping for macroinvertebrates such as crabs and crayfish. 

B. Sampling Procedures

Benthic

All sampling (benthic and water quality) will be done monthly at each designated site, replicate samples will be taken for benthic monitoring using the Eckman dredge and traps (number to be determined by pilot study and Power Analysis applied to determine optimal minimum sample number).  Benthic samples collected via the Eckman Dredge will be pooled per habitat type, rinsed with unfiltered water over a 30 mm mesh screen until all sediment is removed, the sample will be placed into cleaned NALGENE plastic jars and preserved with 5% Formalin w/Rose Bengal dye.  The samples will then be picked up by Wayne Fields and taken to Hydrozoology, Inc. where benthos will be sorted, identified and counted.  All benthic samples will be kept by Hydrozoology, Inc. for an indefinite period of time in glass vials in ethanol.  Samples will be deemed acceptable if the dredge is 20% to 80% full and if 100% of the sample collected is placed into the jar. 

Sediment

Sediment samples will be collected monthly at each habitat type, only one sample will be collected for each site.  Samples will be collected in cleaned NALGENE plastic jars and sent directly over to the DWR Concrete and Soils laboratory for analysis, analysis will be done following protocol from the American Society for Testing Methods (ASTM, 1992). No preservatives will be used, once analysis is complete the lab will dispose of samples and will clean jars according to the instructions found in: Sampling Manual for Environmental Measurement Projects, Department of Water Resources, Division of Local Assistance, April 1994, chapter on Field Preparation, page 11. 

Water Quality

Water quality will be measured one time per month and will coincide with benthic sampling.  Dissolved oxygen (mg/l), electrical conductivity (uS/cm) and temperature (oC) will be measured using a hand-held YSI meter (Model 85).  Turbidity will be measured using a standard Secchi disk (cm).  No replicate measurements will be taken.  Pre and post calibration as well as equipment cleaning and routine maintenance will be performed according to the “YSI Model 85 Operations Manuel”, pp. 3-7.  Data will be deemed acceptable if both pre and post calibrations are performed and meter is found to be in good working order. 

Trapping

Traps will be set at each study site every month.  Duplicate traps will be set (number to be determined) for a 24-hour period to examine presence of large, fast-moving macrofauna.  All organisms captured will be measured, counted and released.  Data will be recorded for each individual trap set. All traps will be inspected prior to setting to ensure that they are in good working order. 

Personnel training/safety
All personnel will be properly informed and instructed on; 




-small boat operation, safety, trailering and launching. 




-operation of an Eckman dredge




-operation of and calibration of YSI meter




-proper setting of crab/crayfish traps




-handling of formalin (as per Chemical Hygiene Plan




 for Compliance and Monitoring and Analysis




 Branch, 1995).




-working up benthic, sediment samples and samples




 collected via trapping

In addition all personnel will be required to;




-complete DWR First Aid and CPR class




-attend monthly “tailgate” safety meetings and sign




 completed forms stating subject of meeting and attendees




-read over Estuarine Monitoring Safety Plan (see attached)

C. Sample Custody for Field and Laboratory

Sample Type
Custodian (s)
Tracking Forms/Sample Records

Benthic
Field Personnel to Wayne Fields, Hydrozoology,Inc.
Data entry sheets from Hydrozoology

Sediment
Field Personnel to DWR Soils Laboratory
Form

Sample numbers???

Water Quality
Field Personnel
Data Entry Sheets

Trapping
Field Personnel 
Data Entry Sheets

D. Calibration Procedures and Frequency

Instrument
SOP
Calibration Schedule
Service and Maintenance

 Schedule
Record of Calibration and 

Maintenance

YSI Model 85

Handheld Oxygen, Conductivity, Salinity, and Temperature System
YSI Model 85

Operations 

Manual
Pre/Post 

Sampling Run
Every 3 months 

(as needed)
Notebook will be kept with written calibration and maintenance information

All equipment (secchi, Eckman dredge, traps, boat/motor) will be inspected prior to and immediately after sampling runs, comments will be made on datasheets of repairs and supplies needed and will be reported to project manager as necessary.  Repairs will be completed and supplies ordered and received prior to next scheduled sampling.  

E. Sample Processing and Analysis

Benthic samples will be analyzed by Wayne Fields of Hydrozoology, Inc.  All benthic organisms will be identified to lowest possible taxon and enumerated.  Sediment samples will be analyzed for composition of sand, fine materials (silt and clay) and organic materials.  Analysis will be conducted by the DWR Concrete and Soils Laboratory using procedures from the American Society for Testing Methods (ASTM, 1992).  Both sediment and benthic samples will be processed within 48-72 hours of sample collection.  Water quality samples will not require sample processing, data will be recorded at each study site.  Trapping for large invertebrates (crabs, crayfish) is a non-standard method of sampling and validation of samples will be done by comparing catch in the traps to beach seine data from the Prospect Island fish monitoring team.

F. Data Reduction, Analysis and Reporting

Data Type
Personnel
Analyses Performed
Database/Data Entry

Benthic
Environmental Specialist I or II
Average density (monthly, by site and annually), abundance by species and phyla, multivariate analysis for temporal and spacial trends, and percent native versus non-native species.
· Microsoft Access

· Excel spreadsheet

· Statistica or other statistical software. 

Sediment
Environmental Specialist I or II
Composition of soil types (sand, silt/clay, organic). Simple percentages. Averaged monthly compostion 
· Microsoft Access

· Excel spreadsheet.

Water Quality
Environmental Specialist I or II
Annual range (temp, DO, EC, turbidity), averaged monthly values. 
· Microsoft Access

· Excel spreadsheet.

Trapping
Environmental Specialist I or II
Simple presence/absence and counts of large macrofauna.
· Microsoft Access

· Excel spreadsheet.

The following assumptions have been made in the design of this monitoring element; (1) bottom grab samples using an Eckman dredge will provide information on trends in benthic invertebrate colonization/succession, abundance and diversity on all organisms except highly mobile species such as mitten crabs and crayfish, (2) trapping will provide presence/absence information on highly mobile species of invertebrates, (3) water quality and sediment sample data will provide information that supports trends in the benthic community, (4) the number and location of the sampling sites is sufficient and (5) monthly sampling frequency is sufficient.

III. Data Assessment and Oversight

A. QC data checks

Data checks will be done using appropriate methods for each sampling task.  Pre and post calibration of equipment will be conducted when appropriate, visual inspection of each grab sample must show that the dredge is at least 20% full and 100% of the sample must be placed in a bucket to be cleaned and preserved, all equipment (i.e. traps, boat, motor, dredge, YSI meter) will be inspected prior to and at the end of each run to ensure quality samples are taken and all datasheets will be completed in the field and reviewed at the end of the day by an Environmental Specialist I or II.  All data will be entered into a Microsoft Access database shortly after each sampling run.  Lead field personnel will be responsible for data checking in the field and for completion of datasheets, the Principal Investigator will check all datasheets for accuracy and completion and will be responsible for reporting any errors via a report to the Program Manager. 

B. Field and laboratory performance and systems audit

Lead staff personnel will be present in the field for sample collection and will be responsible for ensuring proper protocols are followed.  Quality checking of data will be performed by lead staff and will follow the criteria cited in the Training Manual for Quality Assurance/Quality Control, written by DWR, Division of Local Assistance, QA/QC Program. 

C. Corrective Action

Any errors or problems that occur in the sampling and/or data management will be reported to the Program Manager who will determine what corrective actions need to be taken and will assign personnel to implement them. 

IV. Data Validation and Usability

A. Error checking of raw data (data review)

All datasheets will be checked at the end of the sampling run for errors and for missing information, the data will be entered into a database shortly after the run.  Staff entering the data will be required to initial and date each sheet. Error checking of raw data will be conducted by a staff person who did not do the data entry.  Data entered into a database will be compared to the datasheets, and the individual checking for errors will make appropriate corrections to, sign and date each sheet when completed. Quality checking of data will follow the criteria cited in the Training Manual for Quality Assurance/Quality Control, written by DWR, Division of Local Assistance, QA/QC Program. The database used will have built into it a series of features which will not allow incorrect data to be entered for some of the fields (station number, weather, organism codes/names, etc.).  

B. Data Limitations 

As with all benthic monitoring programs the number of species collected may not be representative of all the species present.  Thick vegetation may prohibit adequate collection of benthic species solely utilizing this habitat type.   A pilot study testing several strategies for using the Eckman dredge and the traps and subsequent statistical analysis of the samples, along with data from the Fish Monitoring Team should allow for selection of the most appropriate and representative sampling methodology 

possible.
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