
 

 

 

 

Delta RMP Technical Advisory Committee Meeting 

Tuesday, March 14, 2017; 10:00 am – 4:00 pm 

LOCATION: 

CVRWQCB, 11020 Sun Center Drive, Suite 200, Rancho Cordova, CA 95670-6114 
 

REMOTE ACCESS: 

Phone number:  (415) 594-5500 Access Code: 238-626-034# 
Screen Sharing Website:  https://join.me/sfei-conf-cw2  

 
 

Agenda 
 

1 
Introductions and Agenda 
Review and agree on agenda and desired 
outcomes 

 
10:00 
Stephen McCord 

2 

Decision: Approve TAC Meeting Summary for 

December 13, 2017 and confirm/set future TAC 

meeting dates 

 

Upcoming Scheduled Meetings 

● SC: May 3, 2017, Regional Board offices 

● TAC: June 13, 2017, Regional San 

● SC: July 28, 2017 Regional Board offices 

 

Proposed Meetings 

Please check your calendar in advance! 
TAC: September 19, 21, 26 or 28 (preview data 
summaries; prep for joint meeting) 

 

Desired outcome:  
● Approve meeting summary 

● Confirm existing TAC/SC meeting dates 

● Set the date for future meeting(s) 

Draft TAC meeting 

summary from 

December 13, 2017 

10:05 
Stephen McCord 

3 
Information: Steering Committee Update 
TAC co-Chair will summarize the outcomes of the 
January 26, 2017 SC meeting including the 

Draft SC Meeting 

Summary from 

10:15–10:30 
Joe Domagalski 
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AGENDA Delta RMP Technical Advisory Committee Meeting, Tuesday, March 14, 2017 

decisions and action items. At the meeting, we 
moved toward finalizing the response to the 
External Review. Changes included putting more 
emphasis on incorporating statistical design 
principles into the program design. Further, we 
will explicitly state that we commit to using a Data 
Quality Objectives (DQO) process in ALL areas of 
our program design. 
 
Desired Outcome:  
● Inform TAC regarding SC decisions and 

activities 
● Identify program changes in response to 

External Review 

January 26, 2017 Philip 
Trowbridge 

4 

Discussion: Review monitoring proposals for FY 
2017-18 

Presentations:  

● Nutrients: Janis Cooke 
● Pesticides: Debra Denton / ASC 
● Mercury: Jay Davis / Stephen M. (15 min.) 
● Harmful Algal Blooms (potential future area 

of work, no detailed proposals at present): 
ASC (10 min.) 

 

Desired Outcome:  
● Inform TAC regarding proposed constituent 

monitoring plans, for discussion and ranking 
after lunch 

Memo on Monitoring 

Proposals; 

FY 17/18 Monitoring 

Project Proposals 

(Executive Summaries) 

10:30 – 12:00 
 
Philip 
Trowbridge  

 Lunch  12:00 

5 

Decision: Criteria and process for ranking 
monitoring proposals for FY17/18 for the Steering 
Committee 

Desired outcome:  
● Feedback on criteria  
● Agreement on the process for ranking 

proposals 
● Remind committee members of the conflict 

of interest policy in the Delta RMP Charter 
(duty to disclose  and to recuse ) 

Criteria for 

recommending 

proposals 

Delta RMP Charter, 
Sections 7.B.1 and 8.E, 

Conflict of Interest 

Policy  

12:45 –1:00 
 
Philip 
Trowbridge  

6 
Decision: Recommendations for monitoring 
proposals for FY17/18 

● Slate of proposals to present for funding to 

 
1:00 –2:00 

2 
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AGENDA Delta RMP Technical Advisory Committee Meeting, Tuesday, March 14, 2017 

the Steering Committee 

Recommendation on which proposed projects 
should be the highest priority for the upcoming 
fiscal year to pass on the Steering Committee. 

7 

Information: Current Use Pesticides (CUP) data 
report review 

ASC staff to describe the results of the first full year 
of pesticide monitoring. 

 

Desired outcome: 
● TAC provide feedback on the draft report 

DRAFT Annual 

Monitoring Report 

FY2016 – Pesticides 

2:00–2:50 

Thomas Jabusch 

 Break  2:50 –3:05 

8 

Information: Review access to password-protected 
RMP data website 

ASC staff to review website access protocols and 
solicit feedback on process improvements. 

 
Desired Outcome: 

● Remind TAC how to access Delta RMP 
provisional data 

● Review procedures for viewing and sharing 
provisional data in the Communications Plan 

Memo: How-To access 

data on the Delta RMP 

TAC Google site 

3:05–3:25 

9 

Information: Technical Subcommittee Monitoring 
Updates 
● Mercury 
● Pesticides 
● Nutrients 

Representatives from each of the technical 
subcommittees will report-out on recent meetings 
and activities.  

Desired outcome:  
● Review running table of past and upcoming 

sampling events 
● Inform TAC of subcommittee activity and 

recommendations 

Table: samples 

collected and 

schedules 

3:25–3:45 
 
Mercury: Jay 
Davis, Stephen 
McCord 
 
Pesticides: 
Thomas Jabusch, 
Stephen McCord 
 
Nutrients:  
Janis Cooke 

 

10 

Information: Status of Deliverables and Action 
Items 
 
Desired outcomes: 

● Inform TAC about the status of RMP 

Delta RMP Stoplight 

Reports 

3:45–3:55 

3 
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AGENDA Delta RMP Technical Advisory Committee Meeting, Tuesday, March 14, 2017 

deliverables. 
● Review action items from today’s meeting. 

 

11 

Updates and wrap-up 
● Plan agenda items for future meetings 
● Address “parking lot” items, as time 

permits: 
○ CEC Workshop on May 1–2, 2017 
○ “Delta Renewed” presentation 
○ Bay Delta Live portal demo 
○ External Review update 

  

 

3:55 
Stephen 
McCord 
Joe Domagalski 

 Adjourn  4:00 

 

4 
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Meeting Materials for Item 4 
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To: Delta Regional Monitoring Program (DRMP) Technical Advisory Committee (TAC) 
 
From: Matthew Heberger and Thomas Jabusch, Aquatic Science Center 
 
Date: March 6, 2017 
 
Re: Fiscal Year 2017-18 Monitoring Proposals - full proposals available soon 
 
 
The Delta RMP technical subcommittees (Mercury, Nutrients, and Pesticides) have been meeting 
over the last few weeks to discuss proposed monitoring designs for the upcoming fiscal year, 
FY2017-18. 
 
There were a number of proposed activities for the upcoming year, all with technical merit but 
far outstripping our available budget. The Nutrients Subcommittee and the Pesticides 
Subcommittee have already met once to discuss the proposals but have requested extra time to 
review the proposals, and are meeting on March 7 and March 10. Having these extra meetings 
complicates the process of sending the TAC information about the agenda items 7 days before 
the March 14 meeting.  
 
Therefore, in the interest of getting you some information to review with adequate time, we are 
including the Executive Summaries of proposals in the agenda packet. These summaries will 
give you an overview of the project, the study team, and an approximate budget. The full 
proposals will be available for review by March 10 at the latest and will be distributed to TAC 
members before the meeting.  
 
We apologize in advance for the inconvenience and thank you for your understanding.  
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1 

Summary Table of Draft Nutrients Proposals for FY17/18 Workplan

Project Proposal FY17/18 FY18/19 

START FY17/18 

1 – High Frequency Mapping 
1a – Assessing nutrient dynamics in shallow water habitats $150,000 

1b – Assessing spatial variability of nutrients and related 
water quality constituents in the Delta at the landscape scale: 
High frequency mapping campaigns 

$195,000 

2 – Nutrient Data Synthesis and Reporting:  
Continued Nutrient Data Synthesis and Biennial Reporting $30,000 

(FY16/17 $) 
$35,000 

(FY17/18 $) 

TBD ($45K+) 

3 – Chlorophyll Sensor Intercalibration 
$15,000 TBD 

FUTURE PLANNING 

Nutrient Workshop/”Science Summit” ($15-50K) 

Data Synthesis – Fate and transport of nutrients and their 
relationship to primary productivity in shallow habitats in the 
Delta  

($65K) 

All Proposals $395,000 TBD 

The total cost of all draft proposals is $395,000 and exceeds the planning budget of $250,000. 
Options for staying in planning budget: 
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Delta RMP Nutrients 
FY17/18 Proposals 

 

2 

Title:  Assessing nutrient dynamics in shallow water habitats 

Project Team:  Brian Bergamaschi, Bryan Downing, Tamara Kraus 
        U.S. Geological Survey 
        Sacramento, CA 

Executive Summary 
Here we propose to improve our understanding of nitrogen cycling in shallow water habitats and 

explore the relationship to primary production using a newly developed technique for high 

spatial resolution mapping of nutrients and water quality parameters together with a continuous 

assessment of water residence time. Together, this information may be used to assess rates of 

nitrogen uptake and transformation in these systems and infer relationships to elevated pelagic 

phytoplankton biomass. We propose three seasonal campaigns, with each campaign 

characterizing the variability within four wetland systems of differing biological and geomorphic 

character.  

 

Budget 
The requested USGS budget for this project includes salary, supplies, analytical services, 

vehicle, and boat operational costs. Total costs for the project mapping and data processing 

component for three seasonal sampling campaigns and preparation of the study report are 

$195,000.  
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Delta RMP Nutrients 
FY17/18 Proposals 

 

3 

Title:  Assessing spatial variability of nutrients and related water quality constituents in the 
Delta at the landscape scale: High frequency mapping campaigns 

Project Team:  Bryan Downing, Brian Bergamaschi, Tamara Kraus 

         U.S. Geological Survey 
         Sacramento, CA 
 

Executive Summary 

This proposal is to document the variability of nutrients and related water quality parameters at 

high spatial resolution in the North Delta, Central Delta, and the Western Delta out to Suisun 

Bay. Measurement will include nitrate, ammonium, phosphate, temperature, conductivity, 

dissolved oxygen, chlorophyll, blue-green algal pigments, particle size and others.  Data-

collection cruises will be conducted under three different environmental/flow conditions. 

 

Budget 
The requested USGS budget for this project includes salary, supplies, analytical services, 

vehicle, and boat operational costs. Total costs for the project mapping and data processing 

component for three seasonal sampling campaigns and preparation of the study report are 

$150,000.  
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Delta RMP Nutrients 
FY17/18 Proposals 

 

4 

Title 
Continued Nutrient Data Analysis and Biennial Reporting 

 
Project Team 

Work to be performed by ASC. External contributions to Task 1 (High-level summary of key 

findings from recently completed reports) and analytical analyses by USEPA for Task 3 

(Advanced Statistical Analyses) will be provided in-kind.  

 
Executive Summary 

This project consists of continued synthesis and integration of existing data to characterize 

status and trends of nutrient-related parameters, and inform mechanistic understanding of 

nutrient loads and cycling and ecosystem response relative to the Delta RMP assessment 

questions. The FY17/18 effort will be Year 1 of a 2-year effort and kick off a biennial reporting 

cycle. A first biennial report presenting the synthesized information will be produced in FY18/19. 

The report will provide the current state of knowledge in answering the Delta RMP assessment 

questions related to the role of nutrients in the ecosystem. The major tasks for the 2-year effort 

are 1) a high-level summary of key findings from recently completed reports, 2) updating the 

nutrient indicators developed for the FY16/17 nutrient synthesis, and 3) developing and applying 

statistical models aimed at testing for linkages between biological indicators, nutrients, and 

other drivers with advanced statistical analyses. The proposed budget for FY17/18 is $45,000. 

 

 

Budget 

Task Budget (FY17/18) Budget (FY18/19) 

4.1.  Nutrient Science 

Update 

$0 $5,000 for coordinating and writing 
the Nutrient Science Update ( 

4.2. Advanced Statistical 

Analyses 

$30,000 for ASC assistance with 
statistical modeling, planning 
and conducting follow-up 
analyses as directed by Nutrient 
Subcommittee, preparing 
Technical Memo summarizing 
FY17/18 analyses and results 
Carryover from FY16/17 

TBD based on FY17/18 analysis 
designs and project plans 

4.3. Data Needs Assessment $15,000 for two meetings/year. 
Preparing meetings packages; 
participating in meetings; 
coordinating meetings; 
summarizing outcomes; 
preparing study designs and 
project plans. (20 hours for Lead 
Staff, 80 hours for technical staff, 
10 hours for Program Manager) 

$15,000 for two meetings/year. 
Preparing meetings packages; 
participating in meetings; 
coordinating meetings; summarizing 
outcomes; preparing FY19/20 
analysis designs and project plans.  
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Delta RMP Nutrients 
FY17/18 Proposals 

 

5 

4.4. Prepare biennial 

synthesis report 

$0 $30,000 for preparing the biennial 
report 

Total/Year $45,000 
(Asking for $15,000 of 

additional funding for the 
FY17/18 budget) 

TBD 
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Delta RMP Nutrients 
FY17/18 Proposals 

 

6 

Title 
4 – Chlorophyll Sensor Intercalibration –Year 1 

 

Project Team 
ASC with in-kind contributions from state and federal agencies. 

 

Executive Summary 
High frequency (HF) continuous monitoring is a powerful tool for measuring chlorophyll, a key 

indicator for understanding the effects of nutrient loadings and concentrations in aquatic 

ecosystems. There are presently more than 40 moored chlorophyll sensors in the Delta and 

Suisun Bay operated by state and federal agencies that are collecting an abundance of data. 

One specific recommendation from the September 2016 Delta RMP Nutrient Monitoring 

Workshop was to foster coordinated sensor monitoring between different programs as a “no 

regrets” option for filling data gaps relative to Delta RMP assessment questions. 

  

The proposed chlorophyll sensor intercalibration study will be a significant first step toward 

ensuring improved sensor network coordination. This project is highly-relevant to multiple 

monitoring efforts in the Bay-Delta, and is proposed as a jointly-funded study with the San 

Francisco Bay Nutrient Management Strategy (NMS); we also aim to bring other monitoring 

efforts and their in-kind support into this collaborative effort (e.g., DWR; USGS-Menlo Park) . 

Key project goals include: 

● Characterize the accuracy and uncertainties of chl-a estimates obtained from HF 

sensors under a range of representative conditions, and identify practical approaches for 

improving those estimates (i.e., ancillary HF data collection, statistical approaches, site-

specific or condition-specific calibrations) 

● Develop, and begin early pilot implementation of, a coordination plan for Bay-Delta HF-

sensor monitoring efforts, designed to achieve reliable data QA and allow for direct 

comparisons of chlorophyll sensor data 

 

Budget 
The Year 1 budget would fund the completion of Phase 1 and is estimated at $35,000. The 

proposed Delta RMP contribution is $15,000. 
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Pesticide Monitoring Proposals  

Summary Table of Draft Proposals for FY17/18 Workplan 
Project Proposal Cost 

1 – Aquatic Toxicity at Indicator Sites $260,104 

2 – Completion of Water Year 16/17 with Current 
Monitoring Design 

$147,630 

3 – TMDL Pesticides Regional Assessment  $230,000 - $460,000 

 

The planning budget for pesticides monitoring is $250,000.  
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Project Title: 

1 - Aquatic Toxicity at Integrator Sites 

Project Team 

UC Davis Aquatic Health Program Laboratory (AHPL), USGS 

Executive Summary 

Prior work on toxicity in the Delta during the 2000’s demonstrated that toxicity is found in low 

frequency and spatially sparse, due to a number of reasons, including regulatory control on the 

use of organophosphorus insecticides, dilution of watershed flows, and intermittent pesticide 

loading. We propose to look at two key indicator sites that represent the integration of two large 

watersheds that represent the majority of waters entering the Delta: the Sacramento River at 

Hood and the San Joaquin River at Vernalis (both DWR real time monitoring stations). We 

propose that water pumped from the river would run through on-site tanks (called ex-situ 

exposure) with the salmonid Rainbow Trout and the invertebrate Hyalella azteca, for critical time 

periods. After the determined exposure time, the exposed test organisms will be assessed for 

standard lethal and sub-lethal endpoints (survival, growth, behavioral), with samples from 

surviving organisms archived for future biomarker analyses as funding becomes available. In 

the laboratory, chronic Ceriodaphnia dubia and Selenastrum capricornutum toxicity tests will be 

conducted, timed to be concurrent with each ex-situ exposure event. Chemical analyses will be 

included to help identify chemicals causing observed toxicity. The goal of this project is to 

answer RMP assessment questions, including 1) what are the spatial and temporal extents of 

lethal and sub-lethal aquatic toxicity observed into the Delta, 2) do aquatic toxicity tests at 

targeted sites indicate a toxic response, 3) to what extent do current use pesticides contribute to 

observed toxicity in the Delta, and 4) if samples are toxic, do detected pesticides explain the 

toxicity? 
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Budget 
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Budget (continued) 

Additional Cost to Delta RMP: 
Data management cost (pesticides): $7,300 
Technical oversight, including technical review and coordination of report review: $3,100 
 

Total budget: $260,104 

  

Delta RMP TAC Agenda Package 3/14/2017 Page 16



Project Title: 
2 – Completion of Water Year 16/17 with Current Monitoring Design  

 

Project Team 
USGS, SWAMP/UC Davis 

 

Executive Summary 
The proposed project is an extension of the ongoing monitoring by three months, such that data 

collection would end with the current Water Year (September 30, 2017) instead of the Fiscal 

Year (June 30, 2017). The total projected cost is $147,630, including in-kind contributions by 

USGS and the SWAMP.   

 

Budget 
ASC will subcontract with the U.S. Geological Survey (USGS) in the amount of $47,709 for 

collecting the samples and performing the chemical analyses (pesticide scans, dissolved 

copper, dissolved organic carbon, total organic carbon, and total suspended solids). USGS has 

committed an additional $12,896 in matching funds to this effort in FY17/18. Thus, the total 

value of the USGS effort is $60,605. Justification for the USGS sole-source contract is provided 

in Appendix A.  

 

The total cost of toxicity testing and TIEs is expected to be $77,677. An existing SWAMP 

contract between the Water Board and the UC Davis Aquatic Toxicology Laboratory (AHPL) will 

be used to pay these costs in FY17/18.  

 

The total cost to the Delta RMP would be: 

 

Field data collection and laboratory analysis   $47,709 
 

Toxicity testing $67,677 

TIE not-to-exceed budget $10,000 

Data management 9,350 

Total cost $134,736 
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Contractor Parameter 
Unit 

Cost 
Number 

Total 

Cost 
RMP 

Funds 
SWAMP 

Funds 

USGS 

Matching 

Funds 

Total 

Budget 
Comments 

USGS 
Project Oversight and 

Reporting 
  1 $5,163 $3,972   $1,192 $5,163 30% USGS match on labor 

USGS 
Sample collection at 5 

baseline sites 
$1,755  3 $5,265  $4,506    $760  $5,265  30% USGS match on labor 

USGS 
Field parameters (temp, 

conductance, pH, DO, 

turbidity) 
$0  60 $0  $0    $0  $0  Cost included in field sampling labor 

USGS-

OCRL 
Pesticide Scan (plus 30% 

QA samples) 
$2,150  20 $41,925  $32,250    $9.675  $41,925  30% USGS match on labor 

USGS-

OCRL 
Pesticide data formatting 

and reporting 
    $5,500  $4,231    $1,269  $5,500 

USGS match (30%) on labor for costs 

associated with project administration, 

formatting of pesticide analysis results 

for CEDEN database entry, and 

preparation of reports to the cooperator. 

USGS-

NWQL 
Copper (plus 20% QA 

samples) 
$26  18 $468  $468    $0  $468    

USGS-

NWQL 
Carbon (TOC, DOC) (plus 

20% QA samples) 
$127  18 $2,282  $2,282    $0  $2,282    

UCD-

AHPL 
Toxicity Testing (plus 10% 

QA samples) 
$3,980  17 $67,677  $TBD  $TBD  $0  $67,677  .  

UCD-

AHPL 

Conventional parameters 

(alkalinity, NH4, hardness, 

TSS, DO, pH, SC, 

temperature) (plus 10% QA 

samples) 

$0  17 $0  $0      $0  Cost included in toxicity testing 

UCD-

AHPL 
TIE Analyses (pesticides-

focused TIE) 
    $10,000  $0  $TBD  $0  $TBD  $10,000 cap on TIE analyses.  

ASC Data Management     $9,350  $9,350      $9,350    
ASC Reporting     $0  $0      $0   Included in FY16/17 budget 

  TOTAL     $147,630  TBD  TBD  $12,896  $147,630    
  TOTAL RMP COST       TBD        
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Title: 
3 – TMDL Pesticides Regional Assessment 

 

Project Team 
TBD. Independent contractors to collect samples. 

Toxicity through AHPL (SWAMP contract) 

Lab partner selected from RFP since these are standard analyses. 

 

Executive Summary 

This proposal describes several options for pesticide monitoring. All options are designed to 

characterize conditions (are pesticide concentrations greater than regulatory targets?) and trend 

(“is the needle moving due to regulatory and related management actions?”). The options differ 

in their emphasis on representative data for the region versus yield of information regarding 

temporal trends. The general approach for all options will be to use three lines of evidence for 

evaluating if prioritized pesticides are potentially at levels of concern: a) toxicity testing, b) 

chemical analysis and comparison of concentrations of detected pesticides with thresholds of 

concern, and c) toxicity identification evaluations (TIEs). All proposed options include monitoring 

of both water and sediment.  

 

The proposed options include a probabilistic or random design, monitoring of targeted 

representative sites, and a hybrid design. A fourth option is to apply one of these designs to a 

smaller focus area, e.g. Cache Slough Complex as a region of biological importance and 

concern. Options are also described for different lists of target analytes, specifically:  TMDL 

pesticides (pyrethroids, chlorpyrifos, and diazinon), pyrethroids only, and a longer list of 

pesticides recommended by evaluation of output from the California Department of Pesticide 

Registration (CDPR) Surface Water Monitoring Prioritization model.  

 

Budget 
The proposed options range in cost from $230,000 to $460,000.  

 

 

Low 
range High range 

Field and lab work $170,000  $400,000  

Data management $30,000  $30,000  

Reporting $30,000  $30,000  

Total  $230,000  $460,000  

   
*Data management cost is a preliminary estimate, to be refined when the study design is 

chosen. 

 

Cost per year is estimated to be about the same for each option, if we assume that sample size 

per year is n = 30 for each. If substratification is desired, e.g. seasonal variation among index 

periods, cost for each option would triple.  
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Option A – Randomized Design  

Cost per year.   

 Pyrethroids, Diazinon, and 
Chlorpyrifos 

 
Pyrethroids Comprehensive  

Index periods 3 

Sites 10 per visit/ 30 total 
Visit/yr 3 

Sampling $25,000 $25,000 $25,000 

Water Toxicity $65,000 $22,000 $135,000 

Water Chemistry $27,000 $27,000 $80,000 

Sediment Toxicity $40,000 $40,000 $85,000 

Sediment Chemistry $25,000 $25,000 $70,000 

TIEs Up to $20,000 Up to $20,000 Up to $20,000 

Unit cost for site/event $6,200 $5,000 $13,200 

Estimated total $202,000 $170,000 $400,000 

 

Option B – Representative Sites  

 Pyrethroids, Diazinon, and 
Chlorpyrifos 

 
Pyrethroids Comprehensive  

Index periods 3 

Sites 10 sites 

Visit/yr 3 

Sampling $25,000 $25,000 $25,000 

Water Toxicity $65,000 $22,000 $135,000 

Water Chemistry $27,000 $27,000 $80,000 

Sediment Toxicity $40,000 $40,000 $85,000 

Sediment Chemistry $25,000 $25,000 $70,000 

TIEs Up to $20,000 Up to $20,000 Up to $20,000 

Unit cost for site/event $6,200 $5,000 $13,200 

Estimated total $202,000 $170,000 $400,000 
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Option C – Hybrid Design Combining Representative Sites With Random Survey 

Cost per year is same as for a randomized design, where 30 sites total would be visited over three index 
periods.  

 Pyrethroids, Diazinon, and 
Chlorpyrifos 

 
Pyrethroids Comprehensive  

Index periods 3 

Sites 5 targeted + 5 random sites = 10 sites 
Visit/yr 3 

Sampling $25,000 $25,000 $25,000 

Water Toxicity $65,000 $22,000 $135,000 

Water Chemistry $27,000 $27,000 $80,000 

Sediment Toxicity $40,000 $40,000 $85,000 

Sediment Chemistry $25,000 $25,000 $70,000 

TIEs Up to $20,000 Up to $20,000 Up to $20,000 

Unit cost for site/event $6,200 $5,000 $13,200 

Estimated total $202,000 $170,000 $400,000 
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Monitoring to Support Implementation of the Methylmercury TMDL 
 

Executive Summary 
Monitoring of sport fish, water, and sediment is proposed to address the highest priority 
information needs related to implementation of the Methylmercury TMDL. Annual monitoring of 
sport fish will firmly establish baseline concentrations and interannual variation in support of 
monitoring of long-term trends as a critical performance measure for the TMDL. Monitoring of 
water on a near-monthly basis will solidify the linkage analysis in the TMDL and provide 
essential input data for development of a mercury cycling model. Quarterly monitoring of 
sediment will also provide essential input data for the mercury model. 
 

 

Background and Motivation 
 
Concentrations of methylmercury in fish from the Delta exceed thresholds for protection of 
human and wildlife health. The Methylmercury TMDL1 is the driver of actions to control 
methylmercury in the Delta, establishing water quality goals and directing various discharger 
groups to conduct monitoring and implement measures to minimize methylmercury impairment 
of beneficial uses.  
 
The TMDL established three water quality objectives for methylmercury in fish tissue: 0.24 ppm 
in muscle of large, trophic level four (TL4) fish such as black bass; 0.08 ppm in muscle of large 
TL3 fish such as carp; and 0.03 ppm in whole TL2 and TL3 fish less than 50 mm in length. 
Furthermore, the TMDL established an implementation goal of 0.24 ppm in largemouth bass at 
a standard size of 350 mm as a means of ensuring that all of the fish tissue objectives are met. 
Largemouth bass are widely distributed throughout the Delta and are excellent indicators of 
spatial variation due to their small home ranges. Past data for largemouth bass were a 
foundation for the development of the TMDL, including the division of the Delta into eight 
subareas. Monitoring of largemouth bass in these subareas therefore provides the most critical 
performance measure of progress in addressing methylmercury impairment in the Delta.  
 
The TMDL describes a statistically significant relationship between the annual average 
concentration of methylmercury in unfiltered water and average mercury in 350 mm largemouth 
bass when data are organized by subarea. This linkage provides a connection, essential for 
management, between methylmercury inputs from various pathways (e.g., municipal 
wastewater, municipal stormwater, agricultural drainage, sediment flux associated with water 
management, and wetland restoration projects) and impairment of beneficial uses. Because of 
this linkage, the TMDL established an implementation goal of 0.06 ng/L of unfiltered aqueous 
methylmercury. In response to TMDL control study requirements, the Department of Water 
Resources (DWR) is leading development of numerical mercury transport and cycling simulation 
models for the Delta and Yolo Bypass. Monitoring of aqueous methylmercury is therefore 
needed to:  

                                                
1 Wood, M.L., Foe, C., Cooke, J., and Louie, S.J., 2010a, Sacramento – San Joaquin Delta Estuary TMDL 
for Methylmercury: Staff report, Regional Water Quality Control Board – Central Valley Region, 
Sacramento, Calif., April 2010, 234 p. 
http://www.swrcb.ca.gov/rwqcb5/water_issues/tmdl/central_valley_projects/delta_hg/april_20 
10_hg_tmdl_hearing/index.shtml 
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1) better quantify the fish-water linkage that is the foundation of the TMDL,  
2) support development of mercury models for the Delta and Yolo Bypass, and 
3) support evaluation of the fish data by providing information on processes and trends.  

 

Concentrations of methylmercury and mercury in sediment to use in developing the mercury 

models have been identified as another significant data need.  

In 2016 the Delta RMP initiated a methylmercury monitoring program for fish and water. 

Largemouth bass were collected in late summer (early September) from six locations distributed 

across the subareas. Quarterly sampling of mercury and methylmercury (and ancillary 

parameters) in water began in August 2016.  

 

Applicable Management Decisions and Assessment Questions 
 

The Delta Methylmercury TMDL is the embodiment of management decisions for 

methylmercury in the Delta, establishing goals for cleanup and calling for a variety of control 

studies and actions. With providing information to support TMDL implementation in mind, the 

Mercury Subcommittee carefully considered, refined, and prioritized the assessment questions 

articulated by the Steering Committee and Technical Advisory Committee for mercury.  

 

One priority question for this initial phase of methylmercury monitoring is from the Status and 

Trends category of the DRMP management and assessment questions: 

1. What are the status and trends in ambient concentrations of methylmercury and 

total mercury in sport fish and water, particularly in subareas likely to be affected by 

major existing or new sources (e.g., large-scale restoration projects)? 

A. Do trends over time in methylmercury in sport fish vary among Delta 

subareas? 

 

Question 1A is a high priority for managers that relates to the TMDL, and is a primary driver of 

the sampling design for fish monitoring. Annual monitoring of fish mercury is urgently needed to 

1) firmly establish a baseline for each Delta subarea and 2) to characterize the degree of 

interannual variation, which is essential to designing an efficient monitoring program for 

detection of long-term trends. In addition to addressing status and trends, this monitoring will 

establish a foundation for effectiveness tracking - another category of the Delta RMP core 

management questions.  

 

Other priority assessment questions for this initial phase of methylmercury monitoring relate to 

one of the major control studies called for in the TMDL: an effort to combine modeling, field 

data, and laboratory studies to evaluate the potential effects of water project operational 

changes on methylmercury in Delta channels. The Department of Water Resources (DWR) is 

currently developing two mathematical models, one each for the Delta and Yolo Bypass, that 

will allow testing of various land and water management scenarios. These models will be useful 

in addressing the following Delta RMP management questions relating to 1) sources, pathways, 

loadings, and processes, and 2) forecasting scenarios.  

Sources, Pathways, Loadings, and Processes 
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1. Which sources, pathways and processes contribute most to observed levels of 

methylmercury in fish? 

A. What are the loads from tributaries to the Delta (measured at the point where 

tributaries cross the boundary of the legal Delta)? 

B. How do internal sources and processes influence methylmercury levels in fish 

in the Delta? 

C. How do currently uncontrollable sources (e.g., atmospheric deposition, both 

as direct deposition to Delta surface waters and as a contribution to nonpoint 

runoff) influence methylmercury levels in fish in the Delta? 

 

Forecasting Scenarios 

1. What will be the effects of in-progress and planned source controls, restoration 

projects, and water management changes on ambient methylmercury concentrations 

in fish in the Delta? 

 

The opportunity to inform these models, which are being developed with a considerable 

investment of funding from DWR, makes monitoring to address these questions a near-term 

priority for the Delta RMP. The water and sediment monitoring included in this proposal will 

provide important data for developing and applying the mercury models. 

  

Another priority question that will be addressed by this proposal relates to the linkage analysis 

discussed in the previous section, which is a key element of the technical basis for the TMDL. 

This question was not articulated in the core management questions and assessment questions 

established by the Steering Committee, but was nevertheless identified as a priority by the 

Mercury Subcommittee. The question is: Are there key datasets needed to strengthen the 

technical foundation of contaminant control programs? Obtaining additional data on 

methylmercury in water is one of these key datasets. 

  

 

Approach 
 

Fish Sampling 
 

Design 6 fixed sites (Figure 1), bass only 

Key Indicator Annual average methylmercury in muscle fillet of 350 mm 
largemouth bass (or similar predator species), derived through 
analysis of 11 individual bass or other predator species at 
each location 

Parameters Total mercury*, Total length, Fork length, Weight, Sex, 
Moisture, Estimated age  

Frequency Annual 

Schedule 
 

Monitor for 10 years and then re-evaluate. Sample in summer 
or early fall. 

Co-location − Water Hg (selected sites) 
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− Other water parameters (selected sites) 

Contractors SFEI (design, data management, reporting), MLML (sample 
collection and analysis) 

Coordination DWR, USGS (sampling of flow monitoring stations) 

* Total mercury measured as proxy of methylmercury because methylmercury comprises more 

than 90% of the total mercury in fish. 

 
Summary of Results to Date - Results from the first round of DRMP monitoring are presented 

in Figure 2, with data from prior fish sampling in or near these stations provided for context. 

Time series with multiple observations are available for four of the six locations. The existing 

time series are characterized by a high degree of inconsistency in locations, species, and 

sampling approach over time, highlighting the need to build a consistent dataset for trend 

evaluation. The data do suggest a preliminary answer to management question 1A. The data 

suggest a decline in concentrations at the San Joaquin River at Vernalis over the period of 

record, while concentrations appeared to be stable at the other three locations. Therefore, the 

data give a preliminary indication that trends do vary among the Delta subareas. Additional 

rounds of consistent sampling are needed to confirm this preliminary interpretation.  

 
Water Sampling 
 

Design 5 fixed sites (Figure 1) 

Key Indicator Annual average total (unfiltered) methylmercury at each location 

Parameters Total (unfiltered) methylmercury, filtered methylmercury, unfiltered total 
mercury, filtered total mercury, suspended solids, chlorophyll a, dissolved 
organic carbon (field filtered), volatile suspended solids. Field 
measurements will include dissolved oxygen, pH, and specific 
conductance.  

Other 
Important 
Parameters  

Nutrients (ALK, NH3, CL, DOC, HARD, NO3/NO2, N (total), OPO4, 
TPHOS, SiO2, SO4, TDS, TOC), grain size. Budget assumes these are 
covered by other studies. 

Frequency Quarterly 

Schedule Monitor for 5 years and then re-evaluate 

Co-location − Sport fish sampling 

− Other water parameters 

Coordination DWR, USGS (sampling of flow monitoring stations  
 

 
Summary of Results to Date - Not yet available. 

 
 

Data Quality Objectives  
 
The DQOs for measurements of methylmercury and mercury in fish and water are shown in 

Appendix 1. These DQOs are the same as DQOs used in mercury studies throughout 

Delta RMP TAC Agenda Package 3/14/2017 Page 25



California, with statewide fish monitoring by the Surface Water Ambient Monitoring Program as 

a prominent example. The DQOs generally call for indices of accuracy and precision to be 

within 25-30% of expected values. Data of this quality are routinely used for determinations of 

impairment and trend detection throughout the state and the country. The variance attributable 

to the analytical process is one of the contributors to the overall variance observed in the data. 

This variance is therefore accounted for in the power estimates provided in the previous section.  

 

Power to Detect Long-term Trends - Fish Sampling 

 

The power to detect interannual trends in largemouth bass mercury on a per site basis was 

evaluated using existing data. The statistical power refers to the sensitivity of the sampling 

program and its ability to correctly detect changes in the environment. Power analysis helps 

answer the question, “How large a sample size do we need to conclude that there is a trend in 

mercury levels with a certain degree of confidence?”  

 

Even the best existing time series for the Delta are weak due to infrequent sampling and varying 

sampling designs for the different studies performed over the years (Figure 2). One of the goals 

of the initial phase of Delta RMP fish mercury monitoring is to obtain robust information on 

interannual variation to support future power analysis. For now, we based a power analysis on 

the small amount of information presently on hand. Appendix 2 provides the methods and 

details on the results.  

 

Table: Power analysis summary. Power for trend detection at a single site based on grand 

mean estimates of observed variance across sites. Pink shading indicates scenarios with 

greater than 80% power. For more details, see Appendix 2. 

 
 

These preliminary results indicate that increasing the number of fish per site would be effective 

in increasing power. With 16 fish per site and annual sampling, 80% power would be expected 

for several of the 20-year scenarios. The monitoring results for the San Joaquin at Vernalis 

suggest that trends of up to 0.040 ppm/yr are possible. The results highlight the importance of 

initiating consistent time series.  

 

Power Analysis - Water and Sediment Sampling  
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Not applicable. The primary objectives of the water sampling are to strengthen the linkage 

analysis and support model development. The objective of the sediment sampling is to support 

model development. The water and sediment monitoring are not intended as tools for long-term 

trend monitoring.  

 

 

 

Reporting/Deliverables 
 

Deliverable Due Date 
Draft Data Report on Year 1 November 2017 

Final Data Report on Year 1 December 2017 

Draft Data Report on Year 2 November 2018 

Final Data Report on Year 2 December 2018 

Draft Interpretive Report on Years 1-3 December 2019 

Final Interpretive Report on Years 1-3 February 2020 
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Budget 
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Figure 1. Sampling sites. 
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Figure 2. Methylmercury concentrations at DRMP sites. Data for 2016 are from DRMP; earlier data are from past studies. Symbols indicate 

means; error bars are 2*SE. Largemouth bass - diamonds; smallmouth bass - squares; spotted bass - circles. Filled symbols indicate 

350 mm length adjusted values; unfilled represent simple averages. Colors indicate slight differences in location over the years.  
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Appendix	1	
	
	
	
	

Data	Quality	Objectives	for	Methylmercury	and	Mercury	Analyses	in	Fish	and	
Water	

	
	

(relevant	pages	from	the	QAPP)	
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Delta RMP QAPP 
Version 2.2 
Page 44 of 122 

Method Sample type Matrix Frequency Acceptable limits 

USGS – SIR 2012-5026 
Field Duplicate/ 
Replicate 

Water 1 per 20  RPD  < 25% 

Trace Metals – Copper (dissolved) 

USGS TM-5-B1 Laboratory Blank Water 1 per 20 or batch < MDL 

USGS TM-5-B1 CRM  Water 1 per 20 Expected value +/- 25% 

USGS TM-5-B1 
Matrix 
Spikes/Duplicates 

Water 
1 per 20 or one 
batch  

Expected value +/- 25%  

USGS TM-5-B1 Lab Duplicate Water 1 per 20  RPD < 25% 

USGS TM-5-B1 Instrument Blank Water Every 6 samples  <MDL 

USGS TM-5-B1 Field Duplicates Water 5% of all samples RPD < 25% 

Trace Metals – Mercury 

EPA 7473 Laboratory Blank Tissue 1 per 20 or batch < RL 

EPA 7473 CRM Tissue 1 per 20 or batch Expected value +/- 25% 

EPA 7473 
Matrix 
Spikes/Duplicates 

Tissue 1 per 20 or batch  Expected value +/- 25%  

EPA 7473 Lab Duplicate Tissue 1 per 20  
RPD < 25%; n/a if 
concentration of either sample 
<RL 

EPA 1631, Revision E Laboratory Blank Water 
1 per 20 or 
batch. 

< RL 

EPA 1631, Revision E CRM Water 1 per 20 or batch Expected value +/- 25% 

EPA 1631, Revision E 
Matrix 
Spikes/Duplicates 

Water 1 per 20 or batch  Expected value +/- 25%  

EPA 1631, Revision E Lab Duplicate Water 1 per 20  
RPD < 25%; n/a if 
concentration of either sample 
<RL 

EPA 1631, Revision E Field Duplicates Water 5% of all samples 
RPD < 25%: n/a if 
concentration of either sample 
<RL 

EPA 1631, Revision E Field Blank Water 1 per 20 or batch <RL 

Trace Metals – Mercury, Methyl 

EPA 1630 Laboratory Blank Water 1 per 20 or batch < RL 

EPA 1630 LCS Water 1 per 20 or batch Expected value +/- 30% 

EPA 1630 
Matrix 
Spikes/Duplicates 

Water 1 per 20 or batch  Expected value +/- 30%  

EPA 1630 Lab Duplicate Water 1 per 20  RPD < 25%; n/a if 
concentration of either sample 

Delta RMP TAC Agenda Package 3/14/2017 Page 32



Delta RMP QAPP 
Version 2.2 

Page 45 of 122 

Method Sample type Matrix Frequency Acceptable limits 

<RL 

EPA 1630 Field Duplicates Water 5% of all samples 

RPD < 25%: n/a if 
concentration of either sample  

<RL 

EPA 1630 Field Blank Water 1 per 20 or batch <RL 

 

4.3. Laboratory Quality Control Procedures for Chemical Analyses 

Prior to the initial analyses of samples for the project, each laboratory will demonstrate 
capability and proficiency for meeting MQOs for the Delta RMP. Performance-based measures 
for chemical analyses consist of two basic elements: initial demonstration of laboratory 
capability and on-going demonstration of capability during analysis of project samples. Initial 
demonstration includes documentation that sample analyses can be performed within the data 
quality objectives and method quality objectives listed in the QAPP (Tables 4.3, 4.4, and 4.5). 
On-going demonstration of capability during analysis of project samples includes laboratory 
participation in routine analyses (e.g. inter-comparison studies) to evaluate laboratory 
capabilities on a continual basis to meet MQOs listed in the QAPP.  

4.3.1. Laboratory QC Measurements  

4.3.1.1 Sensitivity 

In this context, sensitivity refers to the capability of a method or instrument to detect a given 
analyte at a given concentration and reliably quantitate the analyte at that concentration. 
Achieving the desired sensitivity requires the selection of appropriate analytical methods. The 
key measurement quality objectives (MQOs) for achieving sensitivity are the desired Reporting 
Limit (RL) and Method Detection Limit (MDL) for analytes (Table 4.4) and the ranges and 
resolution of laboratory meters (Table 4.5). Additional QC information required to evaluate the 
sensitivity of data include laboratory or method blanks and, if appropriate, instrument blanks 
(Table 4.3).   

4.3.1.2 Precision 

Precision is the reproducibility of an analytical method and can be evaluated for any sample 
that is analyzed in replicate. In general, laboratory replicates of field samples are preferred as 
measures of precision, but in cases where average values for field samples are expected (based 
on historical or literature results) to fall in a non-quantitative range, other samples such as 
CRMs, LRMs, matrix spikes, or blank spikes can be analyzed in replicate to determine precision.  

If samples other than field samples are used to evaluate precision, target concentrations should 
be at least high enough to be quantitative but less than 100 times those in field samples, as 
precision in high concentration samples is not likely representative for much lower ambient 
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Power	Analysis	Methods	and	Results	for		
	

Long-term	Trend	Monitoring	in	Largemouth	Bass	
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	 Technical Memorandum 

	

Analysis of Delta Bass Mercury Data to Inform the Design of Proposed 2017 Delta 
RMP Program Studies  

Aroon Melwani, Applied Marine Sciences 

March	2,	2017	

	
I. Approach 

 

The goal of this power analysis was to estimate the statistical power for detecting 
trends in largemouth bass Hg concentrations at Delta RMP indicator sites. Specifically, 
to estimate the sample size, frequency of sampling, and size of trend detectable with 
80% power or greater. 

Statistical summaries of length-corrected Bass Hg concentrations from four indicator 
sites were the basis of the assessment. Power was calculated for the following 
comparison: 

H0 : the slope of the relationship between mean annual Bass Hg and year is zero (β=0)  

HA : the slope of the relationship between mean annual Bass Hg and year is less than 
zero (β<0)  

A Monte-Carlo simulation was used to simulate trends. Each scenario was run over 
1000 iterations. Statistical power was assessed as the proportion of runs that resulted 
in a significant slope at α = 0.05 based on a linear regression of log(Hg) ~ time. 

 

II. Assumptions  
 

1. Population of interest was four Delta RMP indicator sites that have most 
frequently been assessed for largemouth bass Hg concentrations 

2. Size-standardized Hg concentrations (350 mm) were used to account for 
differences in Hg by fish length.  

3. Trends were imposed on the baseline Hg data (i.e. current geometric mean) 
using three terms for each year of the simulation: 1) a term to account for local 
variability in Bass Hg concentrations within-year (determined from mean of 
standard deviations of individual log Hg annual means); 2) a term to account for 
local variability in Bass Hg concentrations among-year (determined from the 
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2	

standard deviation of individual log Hg annual means); and 3) to impose a trend 
in mean concentrations over time. 

a. Local estimates of inter- and intra-annual variance were determined from 
the individual site data. Simulations were run for the sites with the lowest 
and highest estimated variability, as well as using the grand mean of 
variance estimates among sites. These estimates were assumed constant 
over time. 

b. Trends in mean concentrations were assessed for declines of 10-40 
ppb/yr 

4. The statistical tests used to detect a trend (slope < 0) was based on a simple 
linear regression of the mean concentration versus time  
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Table	1.	Power	to	Detect	Site-Specific	Trends	in	Annual	Hg	Concentra=ons
Assump=ons:
Linear	regression	on	log(Hg)	concentra=ons
Sample	Size	Varied	10,	12,	14,	16,	18	fish	per	site	per	year
Revisit	frequency:	annual	or	biennial
Trend	Detected:	10,	20,	30	years
Trend	in	means	over	=me:	10,	20,	30,	40	ppb/yr
Constant	variance	over	=me
Intra-annual	variance:	mean	of	standard	devia=ons	of	individual	logHg	annual	means
Inter-annual	variance:	standard	devia=on	of	logHg	annual	means

Site	Variance Trend N	Fish/Yr Annual	 Biennial Annual	 Biennial Annual	 Biennial
Grand	Mean 10	ppb/yr 12 0.11 0.09 0.20 0.15 0.40 0.27
Grand	Mean 20	ppb/yr 12 0.13 0.13 0.44 0.27 0.81 0.60
Grand	Mean 30	ppb/yr 12 0.21 0.17 0.69 0.45 0.99 0.85
Grand	Mean 40	ppb/yr 12 0.29 0.19 0.88 0.61 1.00 0.98
Grand	Mean 10	ppb/yr 16 0.21 0.19 0.33 0.27 0.55 0.44
Grand	Mean 20	ppb/yr 16 0.27 0.24 0.65 0.46 0.93 0.77
Grand	Mean 30	ppb/yr 16 0.36 0.32 0.86 0.64 1.00 0.96
Grand	Mean 40	ppb/yr 16 0.47 0.36 0.97 0.82 1.00 1.00

10	Years 20	Years 30	Years
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Sta$s$cal	Assump$ons:
Linear	regression	model	of	Log(Hg)	vs.	Time
Inter-annual	varia$on	=	st.	dev.	of	annual	means
Intra-annual	varia$on	=	mean	of	st	dev.	of	annual	means

Site	Variances
Site mean sd freq mu intersd intrasd

1 Middle	River	@	Hwy	4 0.29 0.09 61 -1.28 0.18 0.26 LOWEST	ESTIMATES
2 Mokelumne	River	6 0.70 0.25 48 -0.42 0.25 0.27
3 Sacramento	@	Freeport 0.73 0.24 60 -0.37 0.33 0.25
4 San	Joaquin	@	Vernalis 0.51 0.27 66 -0.79 0.52 0.30 HIGHEST	ESTIMATES

Number	of	Fish	Per	Site:	10-18 GRAND	MEAN> 0.32 0.27
Number	of	Years	To	Detect	Trend	-	10-30	yrs
Trend	in	Means	Per	Year	-	10-40	ppb/yr

Site	Variance:	Middle	River
10	Years 20	Years 30	Years

Trend N	Fish/Event Annual	 Biennial Annual	 Biennial Annual	 Biennial
10	ppb/yr 10 0.05 0.04 0.11 0.08 0.32 0.16
10	ppb/yr 12 0.10 0.07 0.24 0.14 0.55 0.33
10	ppb/yr 14 0.11 0.11 0.33 0.20 0.66 0.47
10	ppb/yr 16 0.18 0.14 0.41 0.30 0.78 0.55
10	ppb/yr 18 0.21 0.16 0.48 0.32 0.83 0.60
20	ppb/yr 10 0.07 0.05 0.40 0.17 0.81 0.49
20	ppb/yr 12 0.15 0.10 0.62 0.37 0.97 0.80
20	ppb/yr 14 0.25 0.16 0.72 0.50 0.99 0.91
20	ppb/yr 16 0.29 0.19 0.83 0.61 1.00 0.94
20	ppb/yr 18 0.34 0.24 0.89 0.65 1.00 0.96
30	ppb/yr 10 0.10 0.05 0.63 0.29 0.99 0.83
30	ppb/yr 12 0.26 0.15 0.89 0.62 1.00 0.99
30	ppb/yr 14 0.33 0.25 0.96 0.78 1.00 1.00
30	ppb/yr 16 0.44 0.33 0.98 0.87 1.00 1.00
30	ppb/yr 18 0.50 0.35 0.99 0.89 1.00 1.00
40	ppb/yr 10 0.17 0.08 0.87 0.53 1.00 0.98
40	ppb/yr 12 0.38 0.20 0.98 0.82 1.00 1.00
40	ppb/yr 14 0.49 0.35 1.00 0.93 1.00 1.00
40	ppb/yr 16 0.60 0.42 1.00 0.98 1.00 1.00
40	ppb/yr 18 0.66 0.47 1.00 0.98 1.00 1.00

No	scenarios	aaain	80%	power N=16	for	20 N=16	for	30 N=18	for	10 N=14	for	20
N=12	for	30 N=12	for	40 N=10	for	20 N=10	for	30
N=10	for	40
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Site	Variance:	San	Joaquin
10	Years 20	Years 30	Years

Trend N	Fish/Event Annual	 Biennial Annual	 Biennial Annual	 Biennial
10	ppb/yr 10 0.04 0.04 0.06 0.04 0.11 0.08
10	ppb/yr 12 0.11 0.11 0.16 0.12 0.27 0.22
10	ppb/yr 14 0.14 0.16 0.22 0.20 0.37 0.29
10	ppb/yr 16 0.20 0.19 0.29 0.24 0.43 0.34
10	ppb/yr 18 0.22 0.25 0.31 0.26 0.48 0.39
20	ppb/yr 10 0.03 0.03 0.14 0.07 0.34 0.17
20	ppb/yr 12 0.13 0.12 0.29 0.21 0.58 0.40
20	ppb/yr 14 0.20 0.18 0.39 0.27 0.67 0.52
20	ppb/yr 16 0.25 0.24 0.43 0.37 0.75 0.59
20	ppb/yr 18 0.28 0.29 0.49 0.41 0.78 0.64
30	ppb/yr 10 0.05 0.04 0.23 0.13 0.60 0.37
30	ppb/yr 12 0.16 0.16 0.47 0.33 0.84 0.60
30	ppb/yr 14 0.27 0.23 0.54 0.41 0.91 0.72
30	ppb/yr 16 0.29 0.28 0.65 0.49 0.94 0.79
30	ppb/yr 18 0.34 0.30 0.70 0.55 0.95 0.84
40	ppb/yr 10 0.09 0.06 0.38 0.19 0.86 0.53
40	ppb/yr 12 0.23 0.17 0.62 0.42 0.96 0.82
40	ppb/yr 14 0.29 0.25 0.73 0.53 0.99 0.87
40	ppb/yr 16 0.36 0.30 0.78 0.61 0.99 0.93
40	ppb/yr 18 0.41 0.35 0.84 0.68 1.00 0.91

No	scenarios	aKain	80%	power N=18	for	40 none N=12	for	30 N=18	for	30
N=10	for	40 N=12	for	40
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Site	Variance:	Grand	mean	of	sites
10	Years 20	Years 30	Years

Trend N	Fish/Event Annual	 Biennial Annual	 Biennial Annual	 Biennial
10	ppb/yr 10 0.04 0.02 0.09 0.07 0.18 0.11
10	ppb/yr 12 0.11 0.09 0.20 0.15 0.40 0.27
10	ppb/yr 14 0.15 0.13 0.25 0.19 0.49 0.33
10	ppb/yr 16 0.21 0.19 0.33 0.27 0.55 0.44
10	ppb/yr 18 0.22 0.23 0.38 0.31 0.59 0.47
20	ppb/yr 10 0.05 0.04 0.22 0.12 0.62 0.30
20	ppb/yr 12 0.13 0.13 0.44 0.27 0.81 0.60
20	ppb/yr 14 0.21 0.19 0.56 0.41 0.89 0.70
20	ppb/yr 16 0.27 0.24 0.65 0.46 0.93 0.77
20	ppb/yr 18 0.32 0.29 0.67 0.51 0.96 0.83
30	ppb/yr 10 0.08 0.05 0.43 0.20 0.90 0.60
30	ppb/yr 12 0.21 0.17 0.69 0.45 0.99 0.85
30	ppb/yr 14 0.29 0.26 0.80 0.60 0.99 0.93
30	ppb/yr 16 0.36 0.32 0.86 0.64 1.00 0.96
30	ppb/yr 18 0.40 0.31 0.88 0.69 1.00 0.97
40	ppb/yr 10 0.12 0.08 0.64 0.31 0.99 0.85
40	ppb/yr 12 0.29 0.19 0.88 0.61 1.00 0.98
40	ppb/yr 14 0.40 0.31 0.95 0.75 1.00 0.99
40	ppb/yr 16 0.47 0.36 0.97 0.82 1.00 1.00
40	ppb/yr 18 0.52 0.41 0.97 0.85 1.00 1.00

No	scenarios	aLain	80%	power N=16	for	30 N=16	for	40 N=12	for	20 N=18	for	20
N=12	for	40 N=10	for	30 N=12	for	30

N=10	for	40
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Proposals for Monitoring for Harmful Algal Blooms (HABs) 
At the January 26 SC meeting, ASC was asked to discuss with State Board (Greg Gearheart and 
Janis Cooke) on developing options for HABs monitoring. Questions include: where does the 
Delta RMP fit in, how might we complement other programs, what kind of options are there for 
projects in the FY17/18 budget or SEP funds? The discussion resulted in the following 
outcomes:Greg Gearheart (State Board/OIMA) will be the SC sponsor of an agenda item for the 
May meeting that will feature presentations by Jon Marshack (CA FHABs Incident Response 
Program/CCHAB), DWR/DFW (ongoing HAB activities in the Delta), and ASC (alternatives for 
project development and implementation). 

• To inform the SC discussion on HAB monitoring, ASC and RB5 staff will develop a 3-5 
page proposal that lays out a high level menu of options/alternatives for project 
development. The proposal will also include two specific options for implementation 
with FY17/18 funding: 1) convening a HAB subcommittee that would develop a 
monitoring plan, and 2) a reserve budget to implement components of the plan, once it 
is completed. 

• The proposal will undergo technical review by the Nutrient Subcommittee and TAC. The 
working assumption for the review is that any HAB funding would come out of the 
FY17/18 planning budget for nutrients. 

• The proposal will be presented at the May 3 SC meeting.  

• The SC will be asked to provide direction on program priorities and 
management/assessment questions regarding HABs, so that relevant and detailed 
proposals for collaboration and monitoring options can be developed. => Should DRMP 
HAB niche be filling data gaps related to public health/ecosystem concern, 
understanding/tracking bloom development? Status and trends? etc.  

• Fleshed-out proposals will then be prepared for the menu options of HAB projects 
selected/prioritized by the SC (if any). The proposal development would occur in 
FY17/18, as part of developing the FY18/19 Workplan. 

 

 

Filling a Critical Monitoring Need: Options for Monitoring of Harmful Algal Blooms (HABs)  
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Executive Summary 

HAB sampling would fill a critical monitoring gap in the Delta. HABs and associated toxins 

present a serious threat to ecosystem conditions and human health and there is currently no 

sustained monitoring that specifically targets this threat. This proposal outlines alternatives for 

potential priorities for the Delta RMP, along with options for projects that could be developed 

and potentially implemented in FY17/18 to address critical data gaps related to HABs. The most 

critical data gaps identified at the September 30, 2016, Delta Nutrient Monitoring Planning 

Workshop are 1) public health and ecosystem concerns, 2) dynamics of blooms, and 3) their 

spatial and temporal extent. 

 

Prior to putting “boots on the ground”, the Delta RMP needs to define its role among other 

programs involved with HAB monitoring. All approaches for potentially moving forward would 

involve the formation of a HAB subcommittee that would develop a Delta HAB monitoring plan. 

Along with developing the plan, the group would identify future monitoring resources for 

implementing the plan, and options for how the Delta RMP could leverage these resources by 

funding specific activities and projects identified in the plan. Development of the monitoring plan 

and the implementation of specific projects may occur in parallel or in sequence. The initial 

monitoring options described in this proposal include 1) a field surveillance program to identify 

when and where blooms occur; 2) targeted HAB tracking to gain a better understanding under 

what physical and biological conditions blooms are forming; and 3) a special study to evaluate 

the relationship of nutrients and the production of algal toxins. 

 

Summary Table of Options for Monitoring of Harmful Algal Blooms (HABs) 

Potential Activities Cost estimate 

Foundational Activity 
Convening a Technical Workgroup to Develop a Delta HAB Monitoring, Data 
Sharing, and Evaluation Plan  

 
$25-50K 

Potential Monitoring Activities for the Delta RMP  
1. Field surveillance program 

 
$40K/yr 

2. Targeted monitoring of HABs and associated physical and biological conditions   
$100-200K/yr 

3. Relationship of nutrients and algal toxins  
$100-200K 

 

 

Background and Motivation 

 

HAB sampling would fill a critical monitoring gap in the Delta. HABs and associated toxins 

present a serious threat to ecosystem conditions and human health and there is currently no 

sustained monitoring that specifically targets this threat. Participants of the Delta RMP Nutrient 
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Monitoring Planning Workshop held on September 30, 2016, identified HAB monitoring as an 

obvious and relevant action. 

 

HABs would not occur and could not be sustained without sufficient nutrients. Even as the role 

of nutrients as a driver in the system remains unclear, participants of the workshop 

recommended that HABs be treated pragmatically as a “nutrient-associated” issue for planning 

purposes, so that this extremely critical data gap can be filled. The SC agreed that HABs are an 

important issue and requested that initial proposals for HAB projects are to be run through the 

Nutrient Subcommittee. 

 

Program participants agreed that, prior to putting “boots on the ground”, the Delta RMP needs to 

define its role among other programs involved with HAB monitoring. These include statewide 

Programs such as the California Cyanobacteria and Harmful Algal Bloom (CCHAB) Network 

and the Freshwater CyanoHABs Program (which is a component of the Surface Water Ambient 

Monitoring Program or SWAMP). In addition, the Delta RMP should coordinate with existing 

efforts in the Delta, e.g. monitoring and studies conducted and/or funded by California 

Department of Water Resources (DWR) the California Department of Fish and Wildlife (DFW), 

and the Delta Science Program. 

 

This proposal outlines alternatives for potential priorities for the Delta RMP, along with 

associated options for projects that could be developed and potentially implemented in FY17/18 

to address critical data gaps related to HABs.  

 

Potential Priorities for the Delta RMP  
 

HABs are an emerging topic and specific management and assessment questions have not 

been developed. Participants at the Nutrient Monitoring Planning Workshop identified the the 

following three critical science needs that could be addressed by the Delta RMP:  

 

 Science Need Potential Assessment Questions/Objectives 

1 Public health and ecosystem 

concerns 

Comprehensive understanding of where and when 

HABs occur in the Delta, including identification of 

species and toxins and their distributions  

2 Gaining a better 

understanding of bloom 

dynamics 

Monitoring of some blooms with drivers to better 

understand the mechanisms (tides, temperature, 

nutrients, and other water quality parameters) 

3 Spatial and temporal 

distribution and extent of 

harmful algal blooms (e.g., 

Microcystis) 

Status and trends 

 

 

The following monitoring options are presented to help prioritize and refine the questions to be 
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answered by Delta RMP HAB monitoring.    

 

Potential Approaches for Developing and Implementing HAB Monitoring 

 

Subsequent sections will present monitoring options that could potentially be implemented to 

address one or several of the objectives listed above. Regardless of which options the Delta 

RMP would decide to pursue, a technical workgroup should be charged with developing a plan.  

Prioritized activities could be implemented later in FY17/18 or in subsequent years. Some 

obvious and relevant actions could potentially be implemented in parallel with the planning 

process.  

 

F 

 

1. Convening a Technical Workgroup to Develop a Delta HAB Monitoring, Data Sharing, 
and Evaluation Plan 

 

1.1. Science Need 

A robust and collaborative Delta HAB monitoring, data sharing, and evaluation plan. 

 

1.2. Potential monitoring objectives 

Objectives that could provide focus to the planning effort may include: 

 

(1) Tracking bloom development 

(2) Status relative to thresholds of concern and potential impacts  

(3) Spatial and temporal trends 

 

1.3. Opportunities for collaboration and leveraging 

 

(1) CCHAB 

(2) SWAMP Freshwater HAB Group 

(3) Agencies that conduct and/or fund HAB monitoring in the Delta (DWR EMP, Operations 

& Maintenance, MWQI, DSP, Prop1/DFW) 

(4) USGS – toxins (SPATT), phytoplankton abundance 

(5) Academic researchers 

(6) Bay Nutrient Management Strategy (NMS) 

 

1.4. Potential activity 

 

The objective of this task would be to convene a technical workgroup to develop a Delta RMP 

HAB monitoring plan. The workgroup will address this topic at the technical/scientific level and 

also make recommendations to the RMP on how best to leverage all other HAB-related efforts 

in the area. This workgroup will include program participants (e.g., interested members of the 

TAC’s Nutrient Subcommittee) as well as external participants. The initial planning effort would 

be conducted in two stages: 
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1. Developing monitoring objectives with basic data collection performance measures 

(data quality objectives), and  

2. Identifying the monitoring niche for the Delta RMP and developing projects for 

implementation by the Delta RMP 

 

 

Stage 1: Developing Monitoring Objectives, Data Quality Objectives, and Recommendations for 

Leveraging and Coordination. Stage 1 is collaborative and involves the Delta RMP, Regional 

Board staff involved with the Delta Nutrient Research Plan, and technical experts involved with 

the CCHAB. The outcome will be a high-level Delta HAB monitoring, data sharing, and 

evaluation plan that provides sufficient guidance for the Delta RMP and other entities for how to 

collaborate with each other and develop specific projects that are coordinated with each other.  

 

Participants of Stage 1 identify one or several specific monitoring objectives, e.g. “Identify where 

and when blooms occur, and evaluate the relationship with influencing factors” (see Monitoring 

Option 1. Field Surveillance Program). The group will then develop data quality objectives 

(DQOs), e.g., “What do we need to know to understand the extent of the problem throughout the 

Delta and what are the associated DQOs?”) It would also make recommendations to the RMP 

on how best to leverage all other HAB-related efforts in the area and move forward with Delta 

RMP resources to fill gaps. Future resources for the implementation of the Delta HAB 

monitoring plan may include a combination of external sources, such as CCHAB and State 

Water Board, augmented by Delta RMP resources. Delta RMP resources could be applied to fill 

gaps and address questions that are the highest priority for Delta RMP participants, and for 

which no external sources can be identified. 

 

Stage 2: Developing and Implementing Delta RMP Projects. At this stage, the Delta RMP will 

identify a monitoring niche for itself that is not being filled by another entity and the workgroup 

transitions to a Delta RMP HAB subcommittee.  

 

The workgroup will identify key data gaps related to HABs that are consistent with Delta RMP 

priorities and make recommendations about how those data gaps could be addressed through 

monitoring. The recommendations will be both short-term and long-term. For the short-term, the 

group will develop detailed proposals for the highest priority monitoring tasks that could begin in 

FY17/18 and FY 18/19. For the long-term, the group will develop a multi-year plan and develop 

projects that would be implemented in subsequent years. 

 

 

1.5. Potential project scope 

 

Summary: ASC staff would convene a workgroup (Stage 1: 2-3 meetings, Stage 2: 2-3 meetings 

= 4-6 meetings total) and prepare a monitoring plan. External technical experts may be invited 

as needed. External experts may require honoraria to be able to participate.   

 

Estimated cost: $25 - $50K 
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ADDENDUM: POTENTIAL MONITORING ACTIVITIES FOR THE DELTA RMP 
 
This addendum describes ideas for the types of projects that could be completed by the Delta 

RMP. If the Delta RMP will prioritize HAB monitoring, the new HABs Subcommittee – if formed – 

and the SC will evaluate these options. 

 

1. Field surveillance program 

 

1.1. Science Need 

 

There is currently no comprehensive surveillance program for harmful algae and algal toxins.  
 

1.2. Potential monitoring objectives 

 

(1) Status and trends: Identify where and when blooms occur, and evaluate the relationship 

with influencing factors 

(a) Evaluate seasonal and spatial variability of the occurrence of HAB-forming 

algae and algal toxins, in relationship to other key variables (nutrients, 

temperature, flow, salinity, total chlorophyll) 

 

1.3. Opportunities for collaboration and leveraging 

 

(1) Other Delta monitoring programs: The DWR Environmental Monitoring Program 

monitors Microcystis abundance and toxin concentration at some of its discrete water 

quality sampling sites (San Joaquin River at Twitchell Island, Prisoner’s Point, and 

Buckley Cove). There are some additional limited sampling efforts underway in the Delta 

(e.g. DWR special studies).  

(2) Satellite Monitoring: California is one of several beta-test states for the National 

Cyanobacteria Assessment Network (CyAN) Project, a collaboration of federal agencies 

working to integrate satellite information into water quality programs and management 

decisions nationwide. The SWAMP is a CyAN participant for receiving, processing, and 

posting satellite imagery online. Waterbodies in the Delta for which data will be available 

in the near-term include several open water areas in the Confluence region, Frank’s 

Tact, and Prospect Slough.  

 

1.4. Potential Activity 

 

The RMP cannot fill the entire gap because it would exceed its resources. The recommended 

approach would be to lessen the gap by 1) selecting more specific questions that are of interest 

to participants, 2) match these questions with a narrower sampling frame, such as an area or 

season of particular interest, and 3) leveraging existing monitoring. 

 

(1) Example question: “How frequently do monthly waters samples exceed water quality 
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benchmarks for Microcystis and microcystin?” 

 

(2) Potential sampling frames 

 

− “Nursery” areas that are important to protected fish species 

− Back sloughs 

− Shallow habitats 

− Mainstem Sacramento River 

− North Delta 

− Delta waterbodies for which satellite data are available 

  

1.5. Potential project scope: HAB and cyanotoxin analysis of water samples 

 

Summary: This potential project would add the collection of target analytes to existing 

monitoring. Measurements may include sampling and filtration of water samples for toxin 

analysis, net phytoplankton collection for microscopic analysis, or molecular techniques for 

detecting the presence of toxic algal strains. This activity would improve information about the 

spatial and temporal distribution of harmful algal blooms (e.g., Microcystis). 
 

Example project:  

 

 

 Project Cyanotoxin analysis  

  
Sampling 

  

  
Sampling by DWR-EMP Discrete Water Quality Sampling Cruise (additional options 

should also be explored) 
  

Potential 
Options 
  

1 – Cyanotoxin 
analysis of 
water samples 

2 – Cyanotoxin 
analysis of clams 

3 – Passive sampling 
with Solid Phase 
Adsorption Toxin 
Testing (SPATT) 

4 – Like 1, but reduce 
sampling and add 
16s rRNA analysis 
(presence of toxic 
and non-toxic 
strains) 

Sites 12     

Events 12 (monthly)    

Total # 
samples  
(3 yrs) 

432 microcystin samples 
~ 100 cyanotoxin samples 
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Duration  3 - 5 years 

Cost/sample Microcystin (ELISA) = $110 
Cyanotoxin scan (LC-MS/MS) = $300-
400 

  

Assumptions Sampling no-cost in-kind, data management 10% of cost, QA/lab reporting ~ 10% 

Cost/3 yrs $120,000 incl. 
Technical 
Report 
summarizing 
results 

   

 

 

Estimated cost: $40K/yr 

 

 

1.6. Potential alternatives 

 

Rapid surveys of large areas of aquatic habitats (e.g. high-speed mapping) could be useful to 

identify important aquatic habitats that should be sampled (estimated cost: $100 -200K). 

 

 

2. Targeted monitoring of HABs and associated physical and biological conditions  
 

2.1. Science Need 

Gaining a better understanding of bloom dynamics. 

 

2.2. Potential monitoring objectives 

 

(1) What are the major factors controlling growth rate, maximum biomass, species 

dominance, and toxin levels during blooms from initiation through dispersal/decay. 

 

2.3. Opportunities for collaboration and leveraging 

 

(1) Agencies conducting routine monitoring (DWR, local health departments)  

(2) Academic groups involved in HAB research, such as USGS Biogeochemistry group, 

SF Bay-based studies, UC Santa Cruz, Romberg Tiburon Center, Alex Parker 

(3) Satellite monitoring (SWAMP, NOAA) 

 

2.4. Potential activity 

Tracking of multiple blooms through their development in different locations in the Delta. 
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Monitoring to include all potential drivers across a range of values for each driver. Comparisons 

sampling in adjacent locations in which no bloom is observed. 

 

2.5. Potential project scope 

 

Summary: The sampling would follow a targeted design that would track the development and 

occurrence of blooms and would be triggered when certain conditions (e.g. visual inspection) 

suggest a bloom is forming. Measurements may include sampling and filtration of water 

samples for toxin analysis, net phytoplankton collection for microscopic analysis, or molecular 

techniques for detecting the presence of toxic algal strains. Sampling will need to encompass a 

broad range of additional parameters, including nutrient measurements and other potential 

drivers and indicators of biological activity, such as flow, temperature, and EC.  

 

Estimated cost: $100-200K/yr 

 

3. Relationship of nutrients and algal toxins 

 

3.1. Science Need 

Gaining a better understanding of the role of nutrients in the development of HABs and 

associated toxin production. 

 

3.2. Potential monitoring/study objective 

 

(1) How is the development of HABs related to nutrients? 

 

3.3. Opportunities for collaboration and leveraging 

 

(1) Academic groups involved in HAB research, such as UC Santa Cruz, Romberg 

Tiburon Center, Alex Parker 

 

3.4. Potential activity 

The proposed approach is to develop a special study proposal that would be submitted for 

funding as a Supplemental Environmental Project (SEP). 

 

3.5. Potential project scope 

 

Summary: The proposed study would investigate growth and toxin production by Microcystis 
and other harmful algal species under different nutrient feeding regimes. The study would 

involve field and laboratory experiments 

 

Estimated cost: $100-200K 
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TAC Review Questions for Recommending 
Monitoring Proposals 

For the Delta Regional Monitoring Program (DRMP) Technical Advisory Committee (TAC). 

Background and Purpose 
The TAC reviews and recommends monitoring proposals for DRMP funding, which will form the 
basis of the annual monitoring plan. “Monitoring” in this context includes regular field 
measurements and sample analyses, as well as special studies. The following technical 
questions and process description are intended to support TAC recommendations for which 
monitoring components warrant funding. The Steering Committee remains responsible for 
ultimately approving such funding.  

Proposed Monitoring Review Questions 
1. Is the monitoring clearly addressing current DRMP management and assessment 

questions? Does the monitoring respond to a priority DRMP need? Does the monitoring 
duplicate other existing activities? 

 
2. Is there urgency to conducting the monitoring, such as to inform planned policies or 

regulations? Is there enough lead time to generate the information needed to support 
upcoming decisions? 

 
3. Do the monitoring components need to be completed in a certain order relative to (and 

contingent upon) other activities?  
 

4. Does the monitoring have a high likelihood of successfully addressing DRMP questions? 
Does the monitoring need more planning before being implemented? 

 

Special Study Proposal and Review Process 
External stakeholders, the TAC itself or the TAC’s subcommittees (nutrients, pesticides, 
mercury, or others) can propose monitoring components for the upcoming fiscal year, consistent 
with the planning budget provided by the Steering Committee. The TAC should distinguish 
monitoring components that fall within the annual planning budget assigned by the Steering 
Committee from additional studies that could be completed in later years or with supplemental 
funding. 
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The TAC reviews the proposed monitoring plans by addressing the Review Questions, and then 
recommends monitoring components for funding to the Steering Committee. If there is no 
consensus on the overall monitoring plan, the TAC can present options or majority/minority 
opinions for the SC to decide. 
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Excerpts from the Delta RMP Charter 
Full document available at 

http://www.waterboards.ca.gov/centralvalley/water_issues/delta_water_quality/delta_regional

_monitoring/program_docs/drmp_charter.pdf 

7.B.1 Technical Advisory Committee Membership  

The TAC consists of experts in water quality, estuarine science, and related fields who are able 

to provide scientific opinions on the broad range of subject areas related to the Delta RMP’s 

activities. TAC members will be drawn from Participant Groups represented on the SC. Each 

designated SC member designates one person to sit on the TAC. Thus, the membership of the 

TAC consists of technical representatives of the groups represented on the SC. That is, 

membership of the TAC will reflect the membership of the SC (i.e., there will be the same 

number of representatives from each of the Participant Groups on the TAC and the SC).  

TAC members shall serve at the discretion of the Participant Groups they represent (i.e., they 

may be removed at any time) and shall be explicitly reconfirmed every two years. An individual 

representing a Participant Group can serve indefinitely with the support of their group.  

In particular instances (e.g., a represented group has only a few staff with the appropriate 

expertise), a SC member or alternate may serve on the TAC. If a particular issue comes up that 

may create a conflict of interest, the SC member serving on the TAC would recuse themselves 

from decisions on the SC. 

A conflict of interest may also arise if members of the TAC or its subcommittees have a direct 

financial interest in a funding recommendation or decision (e.g., a consultant or researcher 

intending to bid on a contract for a proposed program activity). The participation of local 

scientists in planning processes can bring tremendous value to the RMP, but the RMP needs to 

ensure that the monitoring that is recommended and performed is not inappropriately biased 
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by scientists who may have a conflict of interest. In cases where a conflict of interest exists, the 

TAC or subcommittee members will recuse themselves from funding recommendations. 

External peer review of workplans and products by scientists with no financial interest in the 

work to be done is essential not only to attaining high standards of scientific rigor, but also to 

provide a mechanism for preventing the inappropriate influence of scientists with a conflict of 

interest. This practice is consistent with the Conflict of Interest Policy in Section 8. 

 

8.E Conflict of Interest Policy  

All Program Participants serving on Delta RMP committees shall avoid both actual and perceived 

conflicts of interest when selecting contractors. Any committee member with an actual or 

perceived conflict of interest in a contract has a duty to disclose this interest to the committee 

and to recuse himself/herself from the decision. In order to avoid potential conflicts of interest 

with technical contractors, the TAC shall not recommend specific contractors, but may provide 

criteria to be used in the contractor selection process. Additional details about handling conflicts 

of interest by public officials are available in Government Code Sections 1090-1099. 
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Summary of Delta RMP Monitoring Events

Past Monitoring Events

Date Monitoring Element Frequency Comments
Aug 22-23, 2016 Mercury (water) - quarterly Quarterly
Aug 22-23, 2016 Mercury (fish) - annual Annually
Sept 13, 2016 Mercury (fish) - annual Annually
Nov 14-15, 2016 Mercury (water) - quarterly Quarterly
Feb 28, 2017 Mercury (water) - quarterly Quarterly

Oct 18, 2016 Pesticides Monthly Default sampling date
Nov 14, 2016 Pesticides Monthly Default sampling date
Dec 16, 2016 Pesticides Monthly Deviated from default sampling date to capture major runoff event
Jan 9, 2017 Pesticides Monthly Deviated from default sampling date to capture major runoff event
Feb 28, 2017 Pesticides Monthly Deviated from default sampling date because some of the sites were inaccessible 

April 6-8, 2015 Pathogens Monthly Default sampling date
May 4-6, 2015 Pathogens Monthly Default sampling date
June 1-3, 2015 Pathogens Monthly Default sampling date
July 6-7, 2015 Pathogens Monthly Default sampling date
Aug 3-5, 2015 Pathogens Monthly Default sampling date
Sept 7-9, 2015 Pathogens Monthly Default sampling date
Oct 5-7, 2015 Pathogens Monthly Default sampling date
Nov 2-4, 2015 Pathogens Monthly Default sampling date
Dec 7-9, 2015 Pathogens Monthly Default sampling date
Jan 4-6, 2016 Pathogens Monthly Default sampling date
Feb 7-9, 2016 Pathogens Monthly Default sampling date
March 7-10, 2016 Pathogens Monthly Default sampling date
April 4-7, 2016 Pathogens Monthly Default sampling date
May 2-5, 2016 Pathogens Monthly Default sampling date
June 6-8, 2016 Pathogens Monthly Default sampling date
July 5-7, 2016 Pathogens Monthly Default sampling date
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Summary of Delta RMP Monitoring Events

Aug 1-3, 2016 Pathogens Monthly Default sampling date
Sept 6-8, 2016 Pathogens Monthly Default sampling date
Oct 3-5, 2016 Pathogens Monthly Default sampling date
Nov 7-9, 2016 Pathogens Monthly Default sampling date
Dec 5-7, 2016 Pathogens Monthly Default sampling date
Jan 9-11, 2017 Pathogens Monthly Default sampling date
Feb 6-8, 2017 Pathogens Monthly Default sampling date
March 6-8, 2017 Pathogens Monthly Default sampling date

Planned Monitoring Events

Date Monitoring Element Comments
April/May 2017 Mercury (water) - quarterly Quarterly

03/14/17 Pesticides Monthly Default sampling date
04/25/17 Pesticides Monthly Default sampling date
5/16/17 Pesticides Monthly Default sampling date
6/13/17 Pesticides Monthly Default sampling date
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Key to Status Colors:
Green indicates greater than 90 days until the deliverable is due.
Yellow indicates a deliverable is due within 90 days.
Red indicates a deliverable that is overdue.

Primary Meeting Date Deliverable Assigned To Due Date Status Comments

1 SC Action Items 1/26/2017 01/26/17 Finalize the 10/18/16 Meeting Summary and post to the
website

Matthew Heberger 02/03/17 Complete

2 SC Action Items 1/26/2017 01/26/17 Determine the location for the 7/28/17 meeting and send
an invitation to the SC

Matthew Heberger 02/03/17 Complete

3
SC Action Items 1/26/2017 01/26/17 Confirm whether Delta RMP measurement methods for

mercury and ancillary parameters are compatible with
other programs, to ensure that the data we collect can be
readily combined with data collected by others.

Thomas Jabusch 02/28/17

4
SC Action Items 1/26/2017 01/26/17 Add an agenda for the next SC Meeting on the

Communications Plan and access to
preliminary/provisional data. Use the technical
powerpoints presented as a case study.

Philip Trowbridge 04/30/17 Complete Topic added to list of items for
next SC meeting.

5

SC Action Items 1/26/2017 01/26/17 ASC to discuss with State Board (Greg Gearheart and
Janis Cooke) on developing options for HABs monitoring.
Questions include: where does the Delta RMP fit in, how
might we complement other programs, what kind of
options are there for projects in the FY17/18 budget or
SEP funds? ASC to work with Greg Gearheart (State
Board) on this.

Thomas Jabusch 02/28/17 Complete

6 SC Action Items 1/26/2017 01/26/17 Nutrients subcommittee to discuss HABs at a future
meeting, and to come up with options to present to the SC

Thomas Jabusch 02/28/17 Complete

7
SC Action Items 1/26/2017 01/26/17 Organize a debrief meeting with State Board staff, USGS,

and ASC to develop lessons learned which might make
the CEDEN upload easier next time.

Matthew Heberger 02/28/17 Complete Meeting is scheduled for 3/6/17.

8

SC Action Items 1/26/2017 01/26/17 ASC will look into hiring administrative staff to perform
certain roles, such as invoicing, taking meeting notes.

Matthew Heberger 02/28/17 Complete We have contacted Ms. Daphne
Orzalli, who has confirmed her
interest and given us a quote for
professional services at
$40/hour. The finance
committee will discuss the pros
and cons at their next meeting.

9

SC Action Items 1/26/2017 01/26/17 Beginning July 2017, all financials will be reported for
current fiscal year only. Remaining funds from prior years
will be rolled over to the current year.

Matthew Heberger 07/31/17 We have looked into this issue
and discussed it with our
accountant and financial
manager and concluded we can
make a seamless transition
without any issues.

10 SC Action Items 1/26/2017 01/26/17 Prepare a memo for the next SC meeting with options for
setting fees with pros and cons

Philip Trowbridge 04/30/17

11
SC Action Items 1/26/2017 01/26/17 Create a 1- to 2-page factsheet about Delta RMP to help

with fundraising. Describe the purpose, accomplishments,
and benefits.

Matthew Heberger 03/31/17

12 SC Action Items 1/26/2017 01/26/17 Convene a meeting of the Revenue Subcommittee. Val Connor 04/30/17

13 SC Action Items 1/26/2017 01/26/17 Send a PDF of the nutrients presentations and links to the Matthew Heberger 02/01/17 Complete

Page 1 of 5
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Primary Meeting Date Deliverable Assigned To Due Date Status Comments

14

SC Action Items 1/26/2017 01/26/17 Revise the response to the External Review Committee.
Committee members to submit proposed language to
ASC. Following revisions, ASC will re-send the response
to the SC showing the edits in track changes. SC
members will have one week to respond. If no comments
are received, the letter will be finalized and sent to the
reviewers.

Matthew Heberger 02/03/17 Complete

15 SC Action Items 1/26/2017 01/26/17 Schedule a meeting between Planning Committee and the
Independent Reviewers for March.

Yumiko Henneberry 02/10/17 Complete

16 SC Action Items 1/26/2017 01/26/17 Develop new text for Attachment 3 to be discussed at the
fall SC-TAC meeting.

Matthew Heberger 09/30/17

17 SC Action Items 1/26/2017 01/26/17 Accept approved edits and post new Charter to website. Matthew Heberger 02/28/17 Complete

18
SC Action Items 1/26/2017 01/26/17 Put on the agenda for a future SC meeting: How we will

be interacting with the Delta Science Program, especially
as it regards the findings of the recent report State of Bay-
Delta Science, 2016, which concerns us directly.

Philip Trowbridge 02/01/17 Complete Item added to agenda item
parking lot.

19 SC Action Items 1/26/2017 01/26/17 Put on the agenda for a future SC meeting: CEC
workshop and State Board CEC Guidance.

Philip Trowbridge 02/01/17 Complete Item added to agenda item
parking lot.

20 TAC Action Items from
12/13/2016

12/13/16 Revise 9/20/16 meeting summary Thomas Jabusch 01/18/17 Complete

21
TAC Action Items from
12/13/2016

12/13/16 On the matrix of management drivers and assessment
questions, use underline or text color to indicate the
questions currently being addressed by the Delta RMP

Philip Trowbridge 01/18/17 Complete

22
TAC Action Items from
12/13/2016

12/13/16 Schedule and prepare materials/maps for a discussion
about changes in SPoT sampling stations and
coordination of Delta RMP with SPoT, STORMS, and MS4
monitoring for the 1/25 Pesticide Subcommittee meeting

Thomas Jabusch 01/18/17 Complete

23
TAC Action Items from
12/13/2016

12/13/16 Add “Technical Subcommittee Updates” as a standing
item on the TAC agenda and prepare a running table
showing the samples that have been collected and those
that are scheduled

Thomas Jabusch 03/06/17

24 TAC Action Items from
12/13/2016

12/13/16 Provide reference for Test of Statistical Significance and
edits on response to TIE question

Debra Denton 12/16/16 Complete

25 TAC Action Items from
12/13/2016

12/13/16 Add an introductory paragraph and reformat the pathogen
responses

Brian Lauerson 12/22/16 Complete

26

TAC Action Items from
12/13/2016

12/13/16 Draft a cover letter that a) will summarize the main themes
and concepts of the responses, b) expresses a
commitment to making changes and addressing the
issues that have been identified, and c) explains what type
of input is being sought for improving the program

Philip Trowbridge 12/23/16 Complete

27 TAC Action Items from
12/13/2016

12/13/16 Send the revised draft response letter to the Planning
Subcommittee and cc the TAC

Philip Trowbridge 12/23/16 Complete

28
TAC Action Items from
12/13/2016

12/13/16 Prepare a table for the Finance Subcommittee showing
the different roles and responsibilities of ASC and the TAC
co-Chairs

Philip Trowbridge 01/04/17 Complete

29

SC Action Items 10/18/2016 10/18/16 Schedule call to discuss flowchart Selina Cole 01/26/17 Complete This group would include
Regional Board staff (Adam
Laputz), State Board staff (Greg
Gearheart, Rich Breuer),
USEPA (Debra Denton), and
representatives of POTWs
(Debbie Webster), stormwater
(Karen Ashby), and agriculture
(Bruce Houdesheldt as
placeholder pending follow-up
discussion within the group).
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30
SC Action Items 10/18/2016 10/18/16 Work with the Coordinating Committee to establish when

terms will start and end for SC members, TAC members,
and TAC co-chairs.

Philip Trowbridge 01/26/17 Complete Process memo prepared and
presented to TAC on 12/13/16.

31 SC Action Items 10/18/2016 10/18/16 Schedule a SC agenda item to discuss whether the TAC
should continue to have two appointed co-chairs

Philip Trowbridge 01/26/17 Complete

32 SC Action Items 10/18/2016 10/18/16 Distribute Word version of the SC-approved Charter
document to the TAC

Thomas Jabusch 10/21/16 Complete

33 SC Action Items 10/18/2016 10/18/16 Send additional specific changes and edits to the charter
to Phil Trowbridge

TAC members 11/18/16 Complete Comments were received from
CVCWA.

34 SC Action Items 10/18/2016 10/18/16 Bring Charter with additional edits to the SC for approval Philip Trowbridge 01/26/17 Complete

35
SC Action Items 10/18/2016 10/18/16 Develop a matrix that shows the intersect between the 3

major drivers (NRP, Pyrethroids TMDL, MeHg TMDL) and
the Delta RMP assessment questions

Philip Trowbridge 01/26/17 Complete

36 SC Action Items 10/18/2016 10/18/16 Look into “pooling” multiple settlements into one larger
Supplemental Environmental Project

Patrick Morris 01/26/17 Complete Will be discussed at SC
meeting.

37 SC Action Items 10/18/2016 10/18/16 Send comments on USGS report to Joe Domagalski Steering Committee 11/01/16 Complete Comment period expired
without any comments received.

38 TAC Action Items from
9/20/2016

09/20/16 Send Nutrient Sensor Synthesis Report including
reconciled comments to TAC and SC

Joe Domagalski 10/11/16 Complete

39
TAC Action Items from
9/20/2016

09/20/16 Modify the slides for the proposed process for pesticide
prioritization before including them in the Oct 18 SC/TAC
meeting agenda package or sending them to the
Pesticides Subcommittee

Stephen McCord 10/04/16 Complete

40 TAC Action Items from
9/20/2016

09/20/16 Send Doodle poll for first Pesticides Subcommittee
Meeting

Thomas Jabusch 09/22/16 Complete

41
TAC Action Items from
9/20/2016

09/20/16 Add a cover page to the toxicity report that explains how it
fits into the overall reporting plan

Thomas Jabusch 12/06/16 Complete This update has been noted
and will be completed when the
FY15/16 CUP Report is
formatted.

42
TAC Action Items from
9/20/2016

09/20/16 Send comments on management drivers table and
Section 7B (TAC) of the approved Delta RMP Charter to
Phil Trowbridge

TAC members 10/04/16 Complete

43
TAC Action Items from
9/20/2016

09/20/16 Prepare slides about the TAC roles and responsibilities in
the Charter and share them with the TAC for review
before the October 18 meeting

Stephen McCord 10/17/16 Complete

44 SC Action Items 07/20/2016 07/20/16 Send an invite to SC for January 26, 2017 meeting Meg Sedlak 09/01/16 Complete

45
SC Action Items 07/20/2016 07/20/16 Include page numbers in the agenda indicating location of

agenda items, add blank pages between items in the
agenda package.

Meg Sedlak 10/03/16 Complete

46
SC Action Items 07/20/2016 07/20/16 Accept Charter track changes sent to SC and incorporate

language modifications requested.  Place final version in
google drive under foundational documents.

Philip Trowbridge 08/17/16 Complete

47 SC Action Items 07/20/2016 07/20/16 Send TAC the final version of the Charter before the
10/18/16 meeting.

Meg Sedlak 09/30/16 Complete

48

SC Action Items 07/20/2016 07/20/16 ASC and Finance Subcommittee will meet to determine a
way to provide the level of information requested. ASC will
provide a cost estimate for any extra work associated with
the increased reporting.

Meg Sedlak 10/03/16 Complete This meeting took place
immediately following the SC
meeting. For future financial
reports, ASC will use the same
format as was developed for the
Q2 report but also add the
hours billed by each staff
member for each task from the
invoices.

49 SC Action Items 07/20/2016 07/20/16 Send out Management Driver table to SC and TAC Meg Sedlak 09/30/16 Complete
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50 SC Action Items 07/20/2016 07/20/16 Add an agenda item to the October 18th Joint meeting
agenda to discuss TAC comments on the Charter.

Meg Sedlak 09/30/16 Complete

51

SC Action Items 07/20/2016 07/20/16 Table for TAC roster needs to be updated to reflect the
composition indicated in the charter (e.g. resource
agencies).  Greg Gearheart and Jeff Stuart requested that
they be added to the TAC mailing list as they seek to find
TAC representatives.

Thomas Jabusch 09/30/16 Complete

52 SC Action Items 07/20/2016 07/20/16 Develop a list of SEP projects that can be discussed at the
MYP meeting.

Adam Laputz 09/30/16 Complete

53 TAC Action Items from
6/14/2015

06/14/16 TAC needs to provide comments on QAPP by June 30th,
2016

TAC members 06/30/16 Complete

54

TAC Action Items from
6/14/2016

06/14/16 ASC to confirm chlorophyll measurements conducted as
part of FY16/17 Hg project are conducted using
standardized procedures (e.g., SWAMP methods). TAC
would like results to be comparable among other
agencies.

Thomas Jabusch 07/01/16 Complete

55 TAC Action Items from
6/14/2016

06/14/16 ASC to schedule meeting for the nutrient planning meeting
(Day 1)

Thomas Jabusch 06/22/16 Complete Doodle poll sent and possible
dates identified.

56
TAC Action Items from
6/14/2016

06/14/16 Revise workshop description; send to nutrient
subcommittee; send to TAC by July 1; and include in
agenda package for SC meeting.

Thomas Jabusch 06/21/16 Complete

57
TAC Action Items from
6/14/2016

06/14/16 For the FY16/17 nutrient synthesis task, Janis Cook
requested that a clear explanation of EOF be included.

Thomas Jabusch 02/28/17 No presentation of EOFs
planned for the FY16/17
synthesis report.

58 TAC Action Items from
6/14/2016

06/14/16 TAC requested that minutes be more concise if possilbe Thomas Jabusch 09/13/16 Complete

59 TAC Action Items from
6/14/2016

06/14/16 Send out list of representatives on TAC and
subcommittees

Thomas Jabusch 06/28/16 Complete

60
TAC Action Items from
6/14/2016

06/14/16 Prepare a table of changes to the QAPP and send out the
revised QAPP to TAC for approval by the end of the
month.  Indicate revision number (Rev 2).

Thomas Jabusch 06/21/16 Complete

61
TAC Action Items from
6/14/2016

06/14/16 Co-chair report to SC should be prepared by 6/30/2016
and sent to TAC for comment.  TAC comments need to be
received by July 6th so the report can appear in SC
agenda package.

Stephen McCord 06/22/16 Complete

62 TAC Action Items from
6/14/2016

06/14/16 Post pdfs of presentations from June 14 meeting on TAC
google drive

Thomas Jabusch 06/20/16 Complete

63 SC Action Items 04/25/2016 04/25/16 SC members will provide ASC with comments on the
Charter

Group 05/05/16 Complete

64 SC Action Items 04/25/2016 04/25/16 Add an agenda item for the July SC meeting to discuss
fees for FY17/18.

Meg Sedlak 07/20/16 Complete

65
SC Action Items 04/25/2016 04/25/16 Work with Linda Dorn and Dave Tamayo to review the

MOA to determine how they can adapt it to be a contract
template for use by their respective organizations.

Philip Trowbridge 06/30/16 Complete Sacramento County will extend
the existing contract. Regional
San will develop a multi-year
MOU.

66

SC Action Items 04/25/2016 04/25/16 Val Connor will organize a Finance Subcommittee
(members include Dalia Fadh, Mike Wackman, Linda
Dorn, and Adam Laputz, only 3 needed for quorum).   The
Finance Committee will address questions such as: is the
program as cost-efficient as possible?; what format and
information is needed for the financial memorandums?;
Are there places where the budget assumptions are
flawed?; is the program on the right track financially?

Val Connor 07/20/16 Complete

67
SC Action Items 04/25/2016 04/25/16 Incorporate edits from Debbie Webster and Linda Dorn on

the December SC meeting minutes and then distribute the
draft minutes back to the SC for review.

Thomas Jabusch 05/05/16 Complete
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68
SC Action Items 04/25/2016 04/25/16 Prepare a short summary of Delta RMP preliminary

monitoring results/activities for the July SC agenda
package.

Stephen McCord 07/20/16 Complete

69

SC Action Items 04/25/2016 04/25/16 Revise the FY16/17 Detailed Workplan as follows: Table 1
to reflect the changes in FY16/17 revenue approved at the
4/25/16 meeting; and the last paragraph of the pathogens
study description to reflect the allocation of funding for
pathogens trigger studies to the FY15/16 budget.

Meg Sedlak 06/01/16 Complete

70

SC Action Items 04/25/2016 04/25/16 Revise the Charter with edits from SC members (at the
meeting and in writing) particularly regarding the
Coordination Committee, Finance Committee, Revenue
Committee, use of contingency funds, adding/changing
members, financial management, and minimum balance
for Reserve funds.

Meg Sedlak 07/20/16 Complete

71
SC Action Items 04/25/2016 04/25/16 Report back to the SC in July as to whether additional

funds, besides the extra $20,000 added to the FY15/16
budget, are needed for pathogens trigger studies.

Brian Lauerson 07/20/16 Complete According to LWA, additional
funds are not needed at this
time.

72 SC Action Items 04/25/2016 04/25/16 Send meeting invitations for the next SC meetings on July
20, 2016 and October 18, 2016.

Thomas Jabusch 05/05/16 Complete

73 SC Action Items 04/25/2016 04/25/16 Add an agenda item to July SC meeting regarding the
Hyallela workshop being organized by Regional Board.

Meg Sedlak 07/20/16 Complete

74 TAC Action Items from
3/30/15

03/30/16 Confirm that the Delta RMP website is up to date Selina Cole 06/14/16 Complete

75 TAC Action Items from
3/30/15

03/30/16 Send out to the TAC the consensus-based option for
FY16/17 studies

Meg Sedlak 04/01/16 Complete

76 TAC Action Items from
3/30/15

03/30/16 Revise scope of work for nutrient study for FY16/17 and
send back to TAC

Thomas Jabusch 04/14/16 Complete

77 TAC Action Items from
3/30/15

03/30/16 Trouble-shoot PDF printing problems at Regional San
(Agenda package does not print correctly)

Meg 04/14/16 Complete
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Delta RMP Deliverables Scorecard Report

Key to Status Colors:
Green indicates greater than 90 days until the deliverable is due.
Yellow indicates a deliverable due within 90 days.
Red indicates a deliverable that is overdue.

Project Primary Deliverable Assigned To Due Date Status Comments

1
Delta RMP (FY15/16) Pathogens Study - Year 1 Data Management of Year 1

Pathogens Data
Amy Franz 07/31/16 Complete Data from BioVir and Eurofins has been uploaded to

SFEI's RDC database; it takes approximately 2
weeks for it to be loaded into CEDEN.

2 Delta RMP (FY15/16) Pathogens Study - Year 1 Quality Assurance Report on
Year 1 Pathogens Data

Don Yee 09/30/16 Complete QAO report.  The report is on the agenda for the
9/20/16 TAC meeting.

3 Delta RMP (FY15/16) CUP Monitoring Field Sampling Report for
FY15/16 CUP Monitoring

Ila Shimabuku 09/30/16 Complete On agenda for 9/20/16 TAC meeting

4
Delta RMP (FY15/16) Nutrients Synthesis Nutrient Synthesis - Convene 2-

day workshop with expert panel
in October 2016.

Thomas Jabusch 10/31/16 Complete Workshop convened on 9/30/16.

5
Delta RMP (FY15/16) CUP Monitoring Data Management of FY15/16

CUP Data
Amy Franz 12/31/16 Complete Pesticide, toxicity, copper, carbon, SSC. Labs:

USGS and UCD and a second pesticide lab to be
named later.  Data need to be uploaded to CEDEN
by 2/1/17.

6
Delta RMP (FY15/16) CUP Monitoring Quality Assurance Report for

FY15/16 CUP Monitoring
Don Yee 12/31/16 Complete Delay due to late delivery of the data. The data have

now been received and we are on schedule to
upload by 2/1/17 as planned.

7

Delta RMP (FY15/16) Nutrients Synthesis Nutrient Synthesis - Based on
workshop, prepare draft report
summarizing recommendations
for on-going monitoring plan
development.  Draft 12/31/2016.
Final 3/31/2017

Thomas Jabusch 12/31/16 Complete

8 Delta RMP (FY15/16) CUP Monitoring Annual Monitoring Report for
FY15/16 CUP Monitoring

Thomas Jabusch 02/28/17 Complete Data need to be uploaded to CEDEN by 2/1/17.

9

Delta RMP (FY15/16) Pathogens Study - Year 2 Sample Collection and Data
Management of Year 2
Pathogens Data

Amy Franz 07/31/17 Data from BioVir and Eurofins. Formatting,
transcribing field collection information, performing
QA/QC review, and uploading field and analytical
results to SFEI's RDC database and replicating to
CEDEN.

10 Delta RMP (FY15/16) Pathogens Study - Year 2 Quality Assurance Report on
Year 2 Pathogens Data

Don Yee 07/31/17 QAO report. Funded from Data Management
budget.

11 Delta RMP (FY16/17) Governance Steering Committee Meeting #1
and Summary

Meg Sedlak 07/20/16 Complete SC draft minutes sent to group for comments.

12 Delta RMP (FY16/17) Program Management Completion of the MOA Philip Trowbridge 09/01/16 Complete MOA was completed and used as a bilateral
agreement between ASC and Regional San.

13 Delta RMP (FY16/17) Program Management Proposal for Prop 1 Funding Meg Sedlak 09/21/16 Complete Prop 1 Hg proposal submitted.
14 Delta RMP (FY16/17) Governance TAC Meeting #1 and Summary Philip Trowbridge 09/21/16 Complete

15 Delta RMP (FY16/17) Governance Financial Subcommittee report
and conference call

Philip Trowbridge 09/29/16 Complete Report delivered on 9/26. Conference call held on
9/29.

16 Delta RMP (FY16/17) Governance Steering Committee Meeting #2
and Summary

Philip Trowbridge 10/18/16 Complete
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17
Delta RMP (FY16/17) Nutrients Synthesis 7A1.2 Synthesis Report -

compile additional data and
information

Thomas Jabusch 10/31/16 Complete Compiled all of the following: IEP-EMP data report
(ASC) - done; DSP report (ASC) - done; Delta RMP
Sensor Synthesis (USGS); WRTDS/GAMA results
(USEPA/ASC)

18
Delta RMP (FY16/17) Nutrients Synthesis 7B2.1 Modeling and Synthesis

of Modeling Results - Convene
nutrient subcommittee in-person
meeting or conference call

Thomas Jabusch 11/16/16 Complete Call completed on 11/08/16

19
Delta RMP (FY16/17) Nutrients Synthesis 7B2.2 Modeling and Synthesis

of Modeling Results - Select
appropriate model and design
experiments

Thomas Jabusch 11/30/16 Complete By 11/30/16:  Final design of analyses to be
performed

20 Delta RMP (FY16/17) Governance TAC Meeting #2 and Summary Thomas Jabusch 12/19/16 Complete

21
Delta RMP (FY16/17) Program Management Updated Multi-Year Plan Philip Trowbridge 12/30/16 Complete Multi-Year Plan presented at 10/18/16 meeting.

Updates to the plan being made by the
subcommittees.

22 Delta RMP (FY16/17) Governance Financial Subcommittee report
and conference call

Philip Trowbridge 01/05/17 Complete

23 Delta RMP (FY16/17) Governance Steering Committee Meeting #3
and Summary

Philip Trowbridge 01/26/17 Complete

24
Delta RMP (FY16/17) Nutrients Synthesis 7A1.1 Synthesis Report -

Additional data analyses
Thomas Jabusch 01/31/17 Downloaded most recent IEP-EMP data through

FY15. Contacted EMP to inquire about availability of
FY16 data.  By 1/31/16:  All analyses should be
complete

25 Delta RMP (FY16/17) Program Management FY17/18 Annual Workplan and
Budget

Philip Trowbridge 02/10/17 Early draft for Finance Subcommittee by 2/10/17.
Draft for SC by 4/30/17. Final by 6/30/16.

26

Delta RMP (FY16/17) Program Management Updated Monitoring Design Philip Trowbridge 02/15/17 Complete Deliverable not relevant for this fiscal year. Following
the External Review, the Monitoring Design is
expected to need a major revision, which is more
than was planned for FY16/17. Minor revisions, such
as updating the target analyte lists, would be a
waste of effort at this point. The update to the
Monitoring Design will have its own budget line for
FY17/18.

27

Delta RMP (FY16/17) Nutrients Synthesis 7A1.3 Synthesis Report -
Prepare synthesis report

Thomas Jabusch 02/28/17 By 2/28/16:  Draft outline with example write-
ups/graphs/maps to Nutrient Subcommittee/TAC; By
3/31/16:  Comments due; By 5/31/17:  Draft report to
Nutrient Subcommittee/TAC; By 6/30/17:
Comments due; By 7/31/17:  Final technical report to
SC.

28 Delta RMP (FY16/17) Governance TAC Meeting #3 and Summary Thomas Jabusch 03/15/17

29 Delta RMP (FY16/17) Governance Steering Committee Meeting #4
and Summary

Philip Trowbridge 04/12/17

30
Delta RMP (FY16/17) Nutrients Synthesis 7B2.3 Modeling and Synthesis

of Modeling Results - Run
simulations

Marianne Guerin 04/30/17 By 4/30/16: Final model simulation results and
output

31
Delta RMP (FY16/17) Nutrients Synthesis 7B2.4 Nutrients - Analyze and

synthesize model output data
Thomas Jabusch 05/04/17 By 5/4/16:  Draft outline to Nutrient

Subcommittee/TAC. By 7/31/17: Incorporate into
data synthesis report.
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32

Delta RMP (FY16/17) Nutrients Synthesis 7C3.1 Nutrients-  Statistical
Modeling

Thomas Jabusch 05/31/17 Held Nutrient subcommittee meeting/call (same
meeting/call as in Task 2) on 11/8.16. The group
decided to postpone this task. All subsequent
deadlines are shown as "TBD".  By TBD: All
additional statistical modeling complete; By TBD:
Draft outline to Nutrient Subcommittee/TAC; By
TBD: Comments due; By 5/31/17:  Draft report to
Nutrient Subcommittee/TAC; By 6/30/17:
Comments due; By 7/31/17:  Final technical report to
SC.

33 Delta RMP (FY16/17) Governance TAC Meeting #4 and Summary Thomas Jabusch 06/14/17

34 Delta RMP (FY16/17) Quality Assurance QAPP Update Thomas Jabusch 06/14/17

35 Delta RMP (FY16/17) Communications Technical Workshop / summary
memorandum of findings

Philip Trowbridge 06/30/17 Purpose of workshop TBD

36 Delta RMP (FY16/17) CUP Monitoring 6. Field Sampling Report for
FY16/17 CUP Monitoring

Philip Trowbridge 09/29/17

37 Delta RMP (FY16/17) CUP Monitoring 6. Data Management of
FY16/17 CUP Data

Amy Franz 12/31/17

38 Delta RMP (FY16/17) CUP Monitoring 6. Quality Assurance Report for
FY16/17 CUP Monitoring

Don Yee 12/31/17

39 Delta RMP (FY16/17) CUP Monitoring 6. Permit Compliance Data for
ILRP

Amy Franz 02/01/18

40 Delta RMP (FY16/17) CUP Monitoring 6. Annual Monitoring Report for
FY16/17 CUP Monitoring

Thomas Jabusch 02/28/18

41
Delta RMP (FY16/17) Mercury 8. Mercury YR1 report

summarizing fish and water
analyses

Thomas Jabusch 12/03/18
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