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Check List

Prospect Island Organic Carbon Monitoring Element

I. Program Element Management

A. Program Element Description/Problem Definition

1. History or Background

a. CALFED has proposed restoring wetlands by breaching levees and flooding Delta islands.  With regard to organic carbon, it is not clear whether these restored wetlands will result in a net release or sequestration of organic carbon.  Organic carbon may leach from flooded soils and may result from algae and detrital matter in the wetland.  Alternatively, organic carbon may be sequestered by the biota of the wetland.  The quantity of organic carbon exported from the wetland is important both from a drinking water and an ecological perspective.  Increased concentrations of THM precursors in Delta channels may be a problem for water treatment plants that receive SWP water, especially if CALFED conducts large-scale wetland restoration.  However, organic carbon could have important ecological benefits by increasing available food for the Delta foodweb.  It is important to note that the function of the wetland with regard to organic carbon will probably change over time as the wetland develops.   

b. This element will provide organic carbon information for the Prospect Island ecosystem restoration project.  Organic carbon concentrations in the wetland as compared to a reference site (natural site) and a control site will be compared.  The approximate organic carbon contribution of the wetland (in terms of concentration) will be measured.  The organic carbon concentration and the nature of the organic carbon (whether THM precursors or not) will be determined for different habitats within the wetland.  Although limited by the fact that the measurements will be taken only during the first year of development of the wetland, information from this wetland can be used to infer what the effect may be of restoring wetlands by flooding Delta islands in general. 

2. Program Element Purpose

a. To determine the organic carbon concentrations of habitats in the Prospect Island wetland system and compare them to a reference site.  To determine if organic carbon concentrations in the channel are increased due to the presence of the Prospect Island restored wetland.  To determine which microhabitats in Prospect Island produce the most organic carbon and have the greatest concentrations of THM precursors.

b. The monitoring element will be successful if it the state of the Prospect Island wetland (with regard to organic carbon) compared to a natural wetland (reference site) is assessed.  The monitoring element will also be successful if the effect of the Prospect Island restored wetland on the downstream water quality (with regard to organic carbon) can be assessed.    

3. Data and information from this program element will be used to determine the probable effect with regard to organic carbon of restoring Delta islands by breaching levees and flooding islands. 

4. This element will provide information to determine if organic carbon is exported from restored wetlands to be available to the Delta food web.  If organic carbon is exported to the estuary from a wetland, then, further restoration may be done to increase organic carbon releases to the food web.

B. Project Organization and Responsibilities

Program Manager:  

Delores Brown

Principal Investigators:       Collette Zemitis, Department of Water Resources


                               
3251 S Street, Sacramento, CA 95816

                                     
(916) 227-7620/ email: czemitis@water.ca.gov




Peggy Lehman, Department of Water Resources


                               
3251 S Street, Sacramento, CA 95816

                                     
(916) 227-7551/ email: plehman@water.ca.gov
Person
Responsibilities

Program Manager- Delores Brown
General oversight

Principal Investigator- Collette Zemitis
Study design and implementation- discrete study; oversight of data handling; data interpretation and reporting

Principal Investigator- Peggy Lehman
Study design and implementation- flux study; oversight of data handling; data interpretation and reporting

Scientific Aide
Equipment procurement ,field sampling, data entry

C. Study Design

1. What are the organic carbon concentrations in the Prospect Island wetland system?  How do these organic carbon concentrations compare to a natural (reference system) and to a control site (where active restoration is not taking place)?

a. Sampling:  On a monthly basis, 3 replicates will be taken from each microhabitat in Prospect Island, the reference site, and the control site.  Note:  It is assumed that the water sampled in the different habitats reflects the conditions of that habitat.  EC measurements from the water quality element will be used to determine the degree of mixing of water between the various habitats.     

Sampling Scheme

Site
Prospect
Reference
Control Site

Open shallow-water
3 replicates
3 replicates*
3 replicates

Vegetated shallow-water
3 replicates
3 replicates
3 replicates

Dead-end slough
3 replicates
3 replicates
3 replicates

*If the reference site is the Lindsey Slough channel islands, may not be able to find equivalent open shallow-water that is not directly in the channel and therefore might not do this sampling and comparison.  

Analysis and Statistical Test:  Will test for significant difference between values for Prospect, reference and the control site using randomized block test.

2. Does the restored wetland contribute carbon to the Delta channels or, restated, is the channel water below Prospect Island enriched in organic carbon due to the restored wetland? 

a. Sampling Approach:  On a monthly basis, sample above and below the breaches for Prospect Island to look at the difference in organic carbon concentrations.  Any difference would be attributed to influence of the restored wetland.  Repeat sampling scheme at the reference site (Lindsey Slough channel islands) and control site (Liberty Island).  

Sampling Scheme- Prospect Island

Site


Miner Slough north of the breach
1 replicate

Sacramento Deep Water Ship Channel above the breach
1 replicate

Cache Slough above confluence with Sacramento Deep Water Ship Channel 
1 replicate

Cache Slough confluence below Prospect Island
1 replicate

Sampling Scheme- Reference Site

Site


Lindsey Slough above channel islands
1 replicate

Lindsey Slough below channel islands
1 replicate

Sampling Scheme- Control Site

Site


Shag Slough above Liberty Island
1 replicate

Prospect Slough above Liberty Island
1 replicate

Cache Slough below Liberty Island
1 replicate

Analyses and Statistical Tests:  Will test for significant difference between values above and below the breaches for Prospect, reference and the control site using Students t test.  Will compare relative differences in influence of the treatment site (Prospect Island), the reference site (Lindsey Slough channel islands) and the control site (Liberty Island).  

Prospect Island Data:

Will average concentrations above the breaches for the 3 influences to Cache Slough.  Compare upstream average to downstream value.  Will look at data as merely an increase or a decrease in organic carbon concentration because of the uncertainty associated with the relative flows of the three waterways. 

Analyses

Comparisons


Upstream Prospect Island (average of Miner Slough north of the breach,

Sacramento Deep Water Ship Channel above the breach, and Cache Slough above confluence) 
Downstream Prospect Island (Cache Slough confluence)

Lindsey Slough above channel islands
Lindsey Slough below channel islands

Cache Slough above Liberty Island
Cache Slough below Liberty Island

The following determinations will be made by looking at the difference in organic carbon concentrations above and below the different wetlands:

1) Increase/decrease/no change in organic carbon concentration due to Prospect Island wetland.

2) Increase/decrease/no change in organic carbon concentration due to Lindsey Slough channel islands.

3) Increase/decrease/no change in organic carbon concentration due to Liberty Island

The relative changes in organic carbon concentrations between Prospect, the reference site and the control site will be compared qualitatively.  Note that magnitude differences may not have any meaning because of differences in size of the three wetlands.

3. In what microhabitats in the Prospect Island wetland system is organic carbon produced (OC concentrations highest)?  What is the nature of the organic carbon produced (THM precursors?)? 

a. Sampling Approach

The sampling scheme is the same as for Question 1 except for the THM precursor analyses will also be performed.

Sampling Scheme* (Same as for Question 1)

Site
Prospect
Reference
Control Site

Open shallow-water
3 replicates
3 replicates*
3 replicates

Vegetated shallow-water
3 replicates
3 replicates
3 replicates

Dead-end slough
3 replicates
3 replicates
3 replicates

*If the reference site is the Lindsey Slough channel islands, may not be able to find equivalent open shallow-water that is not directly in the channel and therefore might not do this sampling and comparison

Analyses and Statistical Tests:  Test for difference in values obtained for the different sites within the wetland system.  If significantly different, compare qualitatively to determine which habitats have higher or lower OC values.  Compare between the treatment (Prospect Island), reference and control sites.

The analyses and statistical tests will be performed with both DOC and THM precursor data. 

D.  Project Resource Needs

1. Budget

Table.  Labor Hours 

Task
Direct Labor Hours (permanent)
Direct Labor Hours (temporary)

Data Collection

269

Data Analysis
43


Report Preparation
213


Total
256
269

Table.  Costs 

Task
Direct salary

/benefits
Overhead
Contracts

(see Lab Expenses below)
Materials*
Total Cost

Data Collection
$2,623
$682




Data Analysis
$1,082
$281
$32,400



Report Preparation
$5,361
$1,394




Total
$9,066
$2,280
$32,400
0
43,280

Temporary hours -Fish and Wildlife Scientific Aide at $9.75/hour

Permanent hours- Environmental Specialist III at $25.17/hour

· Provided by Bryte Laboratory

Note:  Project oversight (Environmental Program Manager 1) time is budget is project management.  This would be approximately 1/9th of the project management budget or $4,000 (about 80 hours).

Table.  Laboratory Expenses:

Stations
Parameters
Frequency
Unit Cost
Total Cost

6
DOC
12
$40
$2,880

6
TOC
12
$40
$2,880

6
UVA
12
$12
$864

6
Br
12
$22
$1,584

6
THMFP & HAAFP
12
$320
$23,040

6
Ammonia
12
$16
$1,152





$32,400

Note-  Lab costs may be a potential cost savings if Bryte Laboratory does not charge us for this work.

Revised for 2000 Prices

Stations
Parameters
Frequency
Unit Cost
Total Cost

6
DOC
12
$50
$3,600

6
TOC
12
$50
$3,600

6
UVA
12
$25
$1,800

6
Br
12
$30
$2,160

6
THMFP & HAAFP
12
$425
$30,600

6
Ammonia
12
$18
$1,296





$43,056

Note-  Lab costs may be a potential cost savings if Bryte Laboratory does not charge us for this work.

2.  Personnel Needs 

Table.  Personnel Needed for Tasks

Task
Classification

Data Collection

Field sampling

Data entry and checking
2 Fish and Wildlife Scientific aides (to be shared with benthic and phytoplankton elements) will do majority of sampling and data entry; One Environmental Specialist IV will do occasional sampling and data entry checking

Data Analysis
Done by Environmental Specialist IV with some database work, graph preparation by Fish and Wildlife Scientific Aides

Report preparation
Environmental Specialist IV will write the report and will direct Fish and Wildlife Scientific Aides in some word processing/graph preparation and publication assistance 

Project oversight
Environmental Specialist IV or Environmental Program Manager 1

Table.  Personnel Needs Expressed as a Percentage of Their Staff Time

Classification
Agency
Staff Commitment
Location
Name

Environmental Program Manager
DWR
4%
Office
Delores Brown

Environmental Specialist III
DWR
25%
Office
Collette Zemitis

Scientific Aide
DWR
75%
Office, Field
TBD

3.  Equipment Needs 
One small aluminum boat (14 foot) will be needed for this program element; the boat will be used 1 day per month for the duration of the project.  This boat will also be used for the benthic and phytoplankton elements.

Staging area or use of BioVan for filtration, acidification of samples.  

D.  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

Quarterly reports in IEP newsletter.  Annual reports to CALFED.

II. Program Element Measurement and Data Acquisition

A. Sample Site Selection

The habitats (open shallow-water, vegetated shallow-water, and dead-end sloughs) were selected for sampling as the most likely to contain high levels of organic carbon.  Open shallow-water is likely to have algae growth, vegetated shallow-water will have detrital material, and dead-end sloughs may have organic deposits from fish other biota.  

The upstream and downstream sites chosen to answer Research Question 2 were chosen to be as close to the breach locations (and wetland influence as possible) so as to not receive influences from other wetlands, agricultural drains, etc.  However, the sites were located far enough away from the breaches so that they represent water that is primarily from upstream and downstream, and not merely water that is tidally exchanged (need to find distance of tidal excursion).

B. Sampling Procedures


Will collect grab samples by boat in the different habitats.  Grab samples will be collected in the middle of the water column, approximately one foot below the surface of the water.  Approximately one liter of water (collected in two 500 mL amber bottles) will be collected at each site (a minimum of 500 mL is needed for the analyses).  The water will be stored on ice in a cooler on the boat.  The samples will be stored on ice in the boat for no longer than 4 hours before transfer to individual containers for analysis.

Table.  Sampling Procedures

Sample Site
Type of Sample
Volume

Open shallow water
Grab water
1 Liter

Dead-end slough
Grab water
1 Liter

Vegetated shallow water
Grab water
1 Liter

Sacramento Deep Water Ship Channel
Grab water
1 Liter

Miner Slough
Grab water
1 Liter

Other Channels
Grab water
1 Liter

After sample collection, the samples will be brought to a staging area (BioVan) for filtration/acidification before transfer to individual containers (see Section E.  Sample Processing and Analyses).

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


-small boat operation, safety, trailering and launching. 


-operation of and calibration of YSI meter

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

Water Quality
Field Personnel
Data Entry Sheets

D. Calibration Procedures and Frequency

All equipment (sampling bucket, 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

Constituent
Method
Containers
No. of Containers
Volume
Preservation
Holding Time

DOC
EPA Method 415.1
Clear glass vial w/Teflon-silicone septa & screw cap
1
40 ml
Filter 0.45 uM Acidify (H3PO4)*
28 days

TOC
EPA Method 415.1
Clear glass vial w/Teflon-silicone septa & screw cap
1
40 ml
Acidify *(H3PO4)
28 days

UVA254 nm**
Std. Method 5910B
polyethylene
1
½ pint
Filter 0.45 uM Ice, 4 C
48 hours

Bromide**
EPA 300.0
polyethylene
1
½ pint
Filter 0.45 uM

Ice, 4 C
28 days

THMFP & HAAFP
Reactivity-based method (7-day)
Amber glass vial w/Teflon-silicone septa & screw cap
6
 40 ml
Filter 0.45 uM

Ice, 4 C
14 days after quenching

Ammonia
EPA 350.1
Polyethylene
1
½ pint
Filter 0.45 uM

Ice, 4 C
28 days

All analyses will be performed at DWR’s Bryte Laboratory.

* The DOC and TOC vials are obtained from DWR Bryte Laboratory and contain 1 mL phosphoric acid.

** Sample water for UVA and bromide can be taken from the same container.  1 pint of filtered water will be labeled for UVA and bromide analyses.

For sample water from each sample site (2 500 mL amber bottles), water will be siphoned directly into a 40 mL clear glass vial for TOC.  Filter paper will be placed on the filter apparatus.  At least ½ pint of deionized water will be put through the filter to rinse the filter before filtering.  Then, sample water will be filtered into 1 40 mL clear glass vial for DOC.  Sample water will be filtered into 6 40 mL amber glass vials for reactivity based THMFP and HAAFP analyses.  Sample water will be filtered in a 1 pint container to be analyzed for UVA and bromide.  Sample water will be filtered into a ½ pint polyethylene container for ammonia.     

F. Data Reduction, Analysis and Reporting

Task
Personnel
Analyses Performed

Data entry
Scientific Aide
Enter information into ACCESS database

Data reduction
Collette Zemitis

(ES IV)


Range of values, median value for each sample site.  Monthly averages with standard deviations will be calculated.

Data analyses
Collette Zemitis (ES III)

Review by Peggy Lehman (ES IV)
Statistical analyses.

Report Preparation
Collette Zemitis (ES III)

Review by Peggy Lehman (ES IV)
 

Data Interpretation

DOC and THMFP results will be plotted against sampling intervals for time series plots.  The change in DOC and THMFP precursor concentrations after the project (as compared to before the project) will be evaluated. The results will be examined to determine any correlation between DOC concentrations and the type of microenvironment (i.e., shallow wetland, deep channel, etc.).  Concentrations of DBP precursors over time will be examined to determine if concentrations reach a steady-state over time. 

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, values outside the normal range, etc.).  

B. Data Limitations 

This sampling reflects differences in organic carbon concentrations in the Prospect Island restored wetland during the first year of development.  Any conclusions about the production of organic carbon in a wetland apply only to the first year of development of a wetland.  It is likely that the organic carbon production/sequestration will change as the wetland develops over many years.  Many researchers have estimated that a wetland would take up to fifteen years to develop. 
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