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Program Element Title:  Water Quality Monitoring for Prospect Island

Principal Investigator:  Dr. P. W. Lehman, Environmental Services Office, Department of Water

Resources, 3251 S Street, Sacramento, CA  95816,  plehman@water.ca.gov 
I.  Program Element Management

A. Program Description/Problem Definition

1.History – Prospect Island Restoration Project (PI) will produce shallow water habitat (SWH) to the northern Sacramento-San Joaquin Delta.  SWH was once common to the Delta, but management by mankind has eliminated much of this habitat.  Fishery production has been measured in the Delta for at least the past 30 years.  This decline was accompanied by a loss of perennial shallow-water habitat (SWH).  It is hypothesized that the loss of perennial SWH contributed to the decline in food web resources in the Delta, because wetlands are sources of organic matter and nutrients needed forproduction at the base of the food web and nursery habitat for juvenile fish.  It is further hypothesized that construction of new SWH could enhance food web production in the Delta.  However, the contribution of constructed perennial SWH to Delta food web production is unknown.

2. Purpose

a. This study will determine if constructed perennial SWH provides beneficial water       quality   conditions and production at the base of the food web that could potentially enhance food web production within the Delta.

b. This project will be determined a success if the research data provides sufficient information to decide if constructed perennial SWH is beneficial to water quality conditions and fisheries production in the Sacramento-San Joaquin Delta.

3. Data and information from the program element will be used by CALFED and local agencies to develop management plans for the Sacramento-San Joaquin Delta.

4. This project has significant biological implications because management of SWH may influence the production of native versus exotic fishery resources.

B. Project Organization and responsibilities

This program element will be the responsibility of Dr. P. W. Lehman and will be conducted in collaboration with the organic carbon element (C. Zemitis) and continuous monitoring element (K. Wadsworth) with the assistance of two scientific aids.

C. Study Design
1. Research questions:

A. Discrete water quality sampling program

1.1 Does constructed SWH create potentially beneficial water quality conditions for food 

web production?

· Are any sub-habitats in the SWH potentially more beneficial for food web production 

  than others?

· Are the water quality conditions in SWH potentially more beneficial for food web

  production than those in adjacent river channels?

1.2 Does constructed SWH produce potentially beneficial organic matter production at the 

base of the food web?

· Do any sub-habitats in the SWH produce more organic matter than others?

· Is organic matter production in SWH greater or potentially more beneficial than in 

adjacent river channels?

B. Continuous water quality sampling program

1.3 Does the constructed SWH export water quality conditions that could be potentially 

beneficial to food web production in adjacent river channels?

1.4 Does the constructed SWH export organic matter that could be potentially beneficial to 

food web production in adjacent river channels?

2. Methods

A. Discrete water quality sampling program

1. Methods – Physical and chemical water quality variables will be measured monthly for one 

year at three stations representing different habitats in PI and two stations in river channels

adjacent to PI: shallow water (1), channel (2), emergent vegetation (3) and river channel (4 and 

5) (Fig. 1).  Vertical profiles of physical and chemical variables will be measured at each

station for water temperature (ºC), specific conductance (uS cm –1) water transparency (m –1)

dissolved oxygen (mg L –1)and pH.  Water samples from ammonia, orthophosphate, silica and 

nitrate plus nitrite concentration (mg L-1) will be filtered through 0.45 um pore size Nucleopore

filters and frozen until analysis (EPA 1983).  Water samples for total phosphorus, turbidity, 

volatile suspended solids, suspended solids and chloride (mg L-1) will be kept cold at 4ºC until

analysis within 24 hr (APHA 2000; EPA 1983).

Organic matter production will be determined from a number of variables.  Chlorophyll a and phaeophytin concentration (ug L-1) will be determined from particulate matter filtered onto 0.45

um pore size glass fiber filters, preserved with magnesium carbonate and frozen until analysis

(APHA 2000).  Water samples for phytoplankton species identification, cell diameter (um) and

enumeration (cells L-1) will be placed in 50-ml glass bottles with 1 ml of Lugols stain and

preservative.  These samples will be kept cool and in the dark until analysis by the inverted

microscope technique, 750X.  Phytoplankton production and respiration rate (mg C m-2hr-1)

will be determined from light and dark bottle estimates of oxygen utilization during in situ

incubations.  Water samples for total and dissolved (filtrate from 0.45 um pore size filter)

organic carbon will be preserved with phosphate buffer and analyzed within 24 hr (APHA

2000).  Replication for all variables will be at least 10%.

The QAQC procedures will follow those developed by the CDWR Bryte Chemical Laboratory.

2. Analysis – Yearly and seasonal differences in the mean and variance of water quality

conditions among stations within PI and between PI and adjacent channels will be described

graphically and quantified with nonparametric statistical techniques, including the Kruskal-

Wallis multiple comparison test.  Comparisons of the mean and variance will also be made 

between measured values in this one-year study and historical data for similar water-year types.

In addition, total annual organic matter production in PI will be calculated as a function of 

surface area and compared with nonconstructed SWH projects, including Liberty Island.

The importance of these differences to biological production will be done in collaboration with

other researchers in this program.

B. Net material transfer between PI and adjacent channels

1. Method – Specific conductance, water temperature, pH, dissolved oxygen, turbidity and 

chlorophyll a fluorescence will be measured continuously using YSI instrumentation at each levee

breech.  In addition, flow velocity (cm s-1) will be measured at each levee breech using fixed 

acoustic doppler continuous profilers (adcp).  Instruments will be serviced at 10-day intervals.

Continuous measurements will be augmented with water quality and biological measurements

taken on each tide over a 25-hr tidal cycle at the two levee breaches.  Discrete tidal-day sampling

will be done bimonthly and will monitor an equal number of neap and spring tides.  Water quality

measurements will include dissolved ammonia, natrate plus nitrite, orthophosphate and silica

concentration, chlorophyll a concentration, total and dissolved organic carbon, phytoplankton

species composition, total and volatile suspended solids, chloride and total phosphorus (See #1 for

methodology).  Sampling over the 25-hr tidal cycle will be facilitated by use of ISCO automated 

water sampler.  Replication will be at least10%.

The QAQC procedures will follow those developed by the CDWR Bryte Chemical Laboratory.

2. Analysis – The net transfer of material and water quality conditions between PI and the

adjacent river channels will be determined using a combination of continuous and discrete tidal-

day water quality and biological measurements and continuous flow velocity measurements.  The

net tidal day transfer will be calculated by multiplying the concentration or value of each water

quality variable times the flow velocity for each time and station.  Values will be integrated over a 30 – min time step and summed over the day to obtain a net value.  The net transfer between the channels and PI will be calculated for tidal, daily, seasonal and yearly time intervals.  These values will allow estimation of the contribution of PI to water quality conditions and organic matter production in the channel compared with the load from upstream.  In addition, total material and organic matter production estimates (mg yr-1) will be used to determine the percent contribution of total PI production with adjacent channels.

D: Project Resource Needs

1. Budget


2. This project will be done in collaboration with the continuous water quality and


organic carbon THM formation element.

    3. A boat will be purchased specifically for sampling.

E. ESA Considerations

This element of the PI program will not result in any take of endangered species.

F. Due dates and products


1. The program element will continue from one year of the start date of the project.  This is 


estimated to be fall 2002 to fall 2003.

3. This program element will produce quarterly fiscal and programmatic reports and a final report


summarizing the data collected and findings of the study.  A final quality checked data set


containing the data collected during the study will be submitted for inclusion on the IEP server.

II. Program element measurement and data acquisition
A-E. See Methods section in C. Study Design

F. Data reduction – Data reduction, analysis and publication will be done by or directed by Dr. P. Lehman.  The validity of statistical results will be determined by comparisons of a number of techniques and expert technical judgement.

III. Data Assessment and oversight

A and C.  QC data checks – will be based on expert knowledge expert knowledge of the range of values possible.  Outliers will be removed only if they are obvious errors.  All decisions regarding data quality will be made by the principal investigator.

B.  Laboratory data will be evaluated by QAQC procedures employed by the CDWR Bryte Chemical laboratory and will be under the direction of the laboratory director.

IV. Data validation and usability

A. Error checking will be done by the principal investigator with assistance from staff.

B. The water quality data are sound measurements that have no limitations in use.  However, these data

will only be collected for one year and cannot be expected to represent the long –term impact of SWH on

fishery production.  The SWH will change with time as the habitat undergoes succession and the results will vary with water-year type.

