
DRAFT Delta RMP Steering Committee Meeting 
May 3, 2017 9:30 am - 4:00 pm 

Location 
Regional Board offices, 11020 Sun Center Drive #200, Rancho Cordova CA 

Remote Access 
Call-in: 415.594.5500, Access Code:  238-626-034# 

Online: https://join.me/sfei-conf-cw2  
(Login not required. Be sure to type your name and click “Join” on the start page.) 

1 
Introductions and Review Agenda 
Introduce TAC and SC members, establish quorum, 
and explain goals of the meeting 

9:30 
Brock Bernstein 

2 

Decision: Approve Meeting Summary from 
January  26, 2017 and Confirm/Set Next Meeting 
Dates 

Desired outcomes: 
● Approve meeting summary
● Confirm next meeting date for SC is on

July 28, 2017
● Select a date for fall SC meeting:

Check your calendar for the weeks of
Oct 24 or Nov 1.

Draft Summary of 
1/26/2017 SC Meeting 

RMP Decision Record 
(Excel Spreadsheet) 

9:35 
Brock Bernstein 

3 

Information: Financial Update 
The Financial Update memo summarizes the 
balance of budgeted and reserved RMP funds as 
well as the status of revenue received. 

Desired outcomes: 
● Informed committee

Financial Update 
Memo 

9:45 
Matthew 
Heberger 

4 

Information: Financial Subcommittee Report 
The Financial Subcommittee will report out on their 
recommendations. 

Desired outcomes: 
● Informed committee

10:00 - 10:15 

https://join.me/sfei-conf-cw2
https://join.me/sfei-conf-cw2


5 

Discussion: Delta RMP fact sheet 
 
Desired outcome:  

● Agreement on most important elements 
(mission, story) 

● Direction on style, tone 

Draft fact sheet 
(handout at meeting) 

10:15 - 10:45 
Matt Heberger 

6 

Decision: Approve FY1718 Workplan and Budget 
ASC based a planning budget on reasonably assured 
revenue for the fiscal year (not including carryover 
from the previous FY). Based on 
this budget and subcommittees’ input, the 
TAC made a recommendation for study 
elements for FY17/18. ASC staff will present 
elements of the detailed workplan. 
 
Desired outcome: 

● Approval of the FY16/17 Workplan 
and Budget 

 

FY17/18 Workplan and 
Budget 10:45 - 12:30 

 Lunch - If you want to join a shared order for pizza, 
bring $5 cash.  12:30 - 1:15 
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Information/Discussion: Harmful Algal Blooms 
(HABs). This agenda item features short 
informational presentations (5-7 minutes each) and 
a discussion of a potential role and niche for  the 
Delta RMP in HAB monitoring.  
 
Presentations: 

1. The California Cyanobacteria Harmful Algal 
Bloom (CCHAB) Network and the CCHAB 
Portal (Jon Marshack, California Water 
Quality Monitoring Council) 

2. DWR Microcystis monitoring (Sarah 
Lesmeister, DWR) 

3. Recent and ongoing HAB studies in the 
Delta (Peggy Lehman, DFW)  

4. Strawman proposal for HAB monitoring 
(TBD, ASC) 

 
Desired outcome: Inform SC on HAB monitoring in 
the Delta and discuss a potential niche of the Delta 
RMP 

Strawman Proposal 

1:15 - 2:30  
Jon Marshack, CA 
Water Quality 
Monitoring 
Council 
Peggy Lehman, 
DWR 
Sarah 
Lesmeister, DWR 
 
Greg Gearheart 
 

8 

Update: Revised “charge” to External Review 
Committee 
 
Desired outcome: 
Send revised charge to External Review panel to 
continue the review process 

Revised charge to 
External Review 
Committee 

2:30  - 2:40 
Yumiko 
Henneberry 



9 

Decision: Fees discussion.  Process for fee changes. 
And proposed changes to per capita rates for small 
MS4 participants. 

Desired outcome: 
● (No decision on FY18/19 fee increase is

sought at this time.)
● Present framework for fee increases

Delta RMP Charter 
(excerpts on “adequate 
participation,” 
budgeting, and setting 
fees) 

2:40 - 3:10 
Stephanie 
Hiestand, Patrick 
Morris, Phil 
Trowbridge 

10 

Discussion: Draft Framework for Review of Delta 
RMP products 

Desired outcomes:  
● Shared understanding of who shall review

Delta RMP products data and analysis
before they are released.

● Revisions to the Communications Plan?

Delta RMP 
Communications Plan 

Proposed Framework 
for Review of Delta 
RMP Products 

3:10 - 3:40 

11 

Information: Updates 
Brief updates on Supplemental Environmental 
Projects (SEPs), the Delta Stewardship Council (DSC) 
Science Action Agenda, etc.   

Desired outcomes: 
● Informed committee

3:40- 3:50 
Patrick Morris 

12 

Information: Status of RMP Deliverables and 
Action Items 

Desired outcomes: 
● Informed committee regarding the status

of Delta RMP deliverables. 
● Confirmation of action items from this

meeting 

Delta RMP Stoplight 
Reports 

3:50 - 3:55 
Matt Heberger 

13 Plan Agenda Items for Next Meeting 3:55 Brock 
Bernstein 

Adjourn 4:00 



Meeting Materials for Item 3 
  



DATE: April 26, 2017 

TO: Delta RMP Steering Committee 

THROUGH:  Delta RMP Finance Committee 

FROM: Matthew Heberger, Program Manager, Aquatic Science Center  

RE: Summary of Delta RMP Financials – period ending 2/28/2017 (Revised version) 

The purpose of this memorandum is to provide an update of budgets and expenses for all open RMP 
budget years (FY14/15, FY15/16 and FY16/17) and the balance of Program Reserve funds. All of the 
presented values are current through 2/28/2017.  

Fiscal Year Reporting 

Beginning with the next fiscal year, beginning on July 1, 2017, we will “close the books” on all prior fiscal 
years and roll over all remaining expected revenues and expenses into the current fiscal year. We 
anticipate this will make reporting simpler and more streamlined. This financial memo will be the 
second to last one to report each fiscal year separately. 

Regarding this transition, we propose the following 2-step approach to dealing with carry-over funds: 

1. Approve new budget (May)
2. Close labor billing on June 30 and allow a grace period to pay invoices.
3. Get Steering Committee approval to add carryover funds to the current year budget, or

unencumbering leftover funds and transfer them to the Reserve Fund (September).

ASC Audit 

Please find attached to this memo the audited financial statements for the Aquatic Science Center for 
Fiscal Year 2015-16. The audit was completed in October 2016 by R.J. Ricciardi, Inc. Certified Public 
Accountants.  

1



Delta RMP FY14/15 Budget 
Revenue 

All of the expected contributions for the FY14/15 Delta RMP budget have been received.  

Expenses 

The FY14/15 budget was originally $251,000 but was adjusted down to $210,000 by the Steering 
Committee. At the June 16, 2015 meeting, the Steering Committee voted to move funds that had been 
allocated for Current Use Pesticide Monitoring ($41,000) in the FY14/15 budget to the FY15/16 budget.  

Expenses to date are within budget. All of the tasks except for the Nutrient Synthesis have been 
completed and associated funds are nearly exhausted. Nearly all remaining funds in this budget are for 
the USGS subcontract for the High-Frequency Nutrient Sensor Synthesis Report.  

We had hoped to close the books on these accounts in January 2017, however we are still waiting for an 
invoice from the USGS. We have been in touch with USGS staff and requested that they send an invoice 
without delay.  

There will be $725 left after the USGS invoice is paid, which can then be transferred to the Reserve Fund. 

Figure 1 shows a comparison of expenses to budget by category. For more detailed information on 
budgets and expenses by line item, please refer to Table 1. 

Delta RMP FY15/16 Budget 

Revenue 

A total of $1,097,382 in the contributions for the FY15/16 Delta RMP budget has been received or 
committed as in-kind resources (SWAMP contract). An unpaid invoice of $35,000 to the Sacramento 
Valley Water Quality Coalition was voided because this organization joined the Delta RMP late in 
FY15/16. The potential revenue from this invoice was not included in the FY15/16 budget so voiding the 
invoice does not affect the budget.  

The SC previously approved moving $100,000 and $84,444 of the excess revenue in FY15/16 to the 
FY16/17 budget and the reserve, respectively. See Table 2 for a breakdown of contributions for FY15/16. 

Expenses 

Approximately 72% of the budget has been spent ($658,181 of the $912,938 budget). The tasks for 
Program Management, Governance, Quality Assurance, Communications, Pathogens Year 1 Data 
Management, and Nutrients Synthesis are complete. Any unused funds in the budgets for these tasks 
will be unencumbered in September 2017. The remaining funds are for Pesticide/Toxicity and Pathogens 
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monitoring. The remaining deliverables to be completed include: data management associated with 
pathogens, pesticides, and toxicity analyses; a data report for the first year of pesticide/toxicity 
monitoring; and a nutrient workshop and summary report for future nutrient monitoring.  

Costs for Task 6D, Current Use Pesticides, Data Management have gone significantly over budget. Planned 
expenses were $21,000, and we have spent $25,140. This task is currently $4,140 over budget. Under the 
Delta RMPs Charter, the Implementing Entity (ASC) is authorized to spend up to $5,000 without 
authorization from the Financial Committee. We do not anticipate going over this amount. We do 
however wish to explain why this cost overrun occurred and how we plan to prevent a similar one from 
occurring in the future. In brief, more staff time was required than had been anticipated to collect, 
analyze, and report pesticides and toxicity data. Several unexpected issues needed to be addressed with 
regards to data quality and completeness while reviewing data collected over a 15 month time period. 
Difficulties encountered included: 

• Some of the analytical labs were not familiar with the requirements in the Delta RMP QAPP. SFEI 
worked to train the labs particularly concerning the guidelines for providing minimal QA/QC 
records and assigning batch codes. 

• For the toxicity data collected by USGS, analyzed by UCD, and reported to us by SWAMP, there 
were a number of problems, including duplicate records, data reported that did not belong to the 
project, incorrect batch codes, and missing fields.  

• Data collected by USGS Pesticide Fate Research Group (PFRG) was analyzed at the USGS 
national lab in Denver. These data were submitted to ASC 1.5 months behind schedule, requiring 
us to do a rush job on data management and increasing costs. Further, the lab did not perform the 
minimum quality control required, and there were errors in the calculated “sample recovery” for 
dissolved organic carbon and total nitrogen.  

All of these factors required a lot of back and forth communication with the labs to fix the data before 
they could be uploaded to CEDEN, requiring additional staff time and causing expenses to exceed the 
budget for this task. From now on, we have arranged for SWAMP to upload pesticides and toxicity data 
to CEDEN directly, which will reduce our costs. Further, as the project progresses, we expect that the 
labs will become more familiar with our data reporting requirements and we anticipate fewer issues in 
the future. 

For the Nutrients Synthesis task, the original budget was $30,000 for ASC labor and $20,000 for 
subcontractors. The 20,000 allocated to subcontractors was meant to pay for honoraria for an expert 
panel. On 7/20/16, the Steering Committee approved a change in scope for the task which changed the 
panelists to local stakeholders and agencies. ASC was directed to consult with and coordinate 
presentations by 9 panelists in advance of the workshop. This change in scope resulted in more ASC 
labor and less subcontractor expenses in this task. Therefore, the final breakdown between labor and 
subcontractors to be $46,795 and $4,816, respectively.  

Figure 2 shows a comparison of expenses to budget by category. For more detailed information on 
budgets and expenses by line item, please refer to Table 3.  
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Delta RMP FY16/17 Budget 

Revenue 

The current budget assumes that revenue for FY16/17 will be at least $1,053,030. (A budget of $1,043,030 
was approved by the Steering Committee in April 2016, plus $10,000 to coordinate the External Review 
was approved in October 2016.)  

ASC has invoiced all participants based on the approved revenue. A total of $1,051,227 (99.8%) has been 
received or committed as in-kind resources. This includes $797,082 in revenues from contributions by 
RMP participants and $254,145 in in-kind services in the SWAMP contract.  $69,651 has been invoiced 
but not paid.  

If all invoices are paid, the total revenue for FY17/18 would be $1,120,878. This would generate a surplus 
above planned revenue of $67,848. See Figure 4 and Table 4 for a breakdown of contributions for 
FY16/17.  

Outstanding (unpaid as of 2/28/2017) invoices include: 

Participant Amount Invoice Date Note 

Discovery Bay 
POTW 

$4,651 5/25/2016 Discovery Bay’s permit does not require participation in the 
Delta RMP. 

El Dorado County 
stormwater program 

$20,000 4/3/2017 The County's auditor rejected our first invoice because the 
dates for "period of service" (the fiscal year) started before the 
dates on the contract. We sent a revised invoice, and they have 
confirmed they will pay promptly.  

Port of Stockton (401 
Certification, 
dredging permit) 

$45,000 3/17/2017 New participant, Approval letter dated March 10, 2017. 
Payment expected by April 30, 2017. 

Port of West 
Sacramento 

$15,000 2/16/2017 New participant. Approval letter dated Jan 30, 2017. Payment 
expected by April 15, 2017.  

Based on discussions with the Regional Board, we had previously assumed a contribution from the Port 
of Stockton and the Port of West Sacramento of $38,000, and this amount was included in the FY16/17 
Detailed Workplan revenue table as a placeholder. The expected revenue of $60,000 from these two new 
participants in this fiscal year exceeds expectations by $22,000. 
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Expenses 

Approximately 38% of the budget has been spent ($397,895 of the $1,053,030 budget). (This memo covers 
the first 8 months, or 67%, of the year.)  

Expenses for certain tasks are running higher than budgeted. However, we expect to be able to make up 
for cost overruns through savings in other tasks that we anticipate to be completed under budget. 
Overall, we expect to finish the year within the overall program budget. 

Based on our current burn rate and our estimate of the number of hours required to complete remaining 
tasks, Task 2B, TAC meetings, is on track to end $14,400 over the $64,800 budgeted for this purpose. The 
reason for this is that 2 of the 3 technical subcommittees held several more meetings than planned. Both 
the Nutrients and Pesticides subcommittees requested extra meetings to review and comment on 
monitoring proposals for the next fiscal year. Extra effort was required as we re-designed the monitoring 
program in response to the external review. This work was important and necessary. However, it 
required ASC staff to spend additional time to organize, participate in, and synthesize the results of 
these meetings.  

On the other hand, we expect to finish Task 2A, Steering Committee meetings, about $4,500 under the 
budget of $51,300. We also anticipate a small surplus in Task 1A, Program Planning. (Expenses to date 
are 54% of the budget, yet the year is 67% over.) We do not anticipate using any of the $15,000 budgeted 
for Task 4B, Workshop on Technical Issues. Savings on these tasks will allow us to finish the year on-
budget overall despite the cost overruns in Task 2B.  

For Task 6D, Pesticides and Toxicity Data Management, we went about $4,000 over budget in FY15/16. 
However, we expect to stay on budget for this task in FY16/17, in part because of an agreement with 
SWAMP staff to upload these data to CEDEN.  

Figure 3 shows a comparison of expenses to budget by category. For more detailed information on 
budgets and expenses by line item, please refer to Table 5.  

Reserve Funds 

Table 6 shows a running list of deposits and withdrawals into the Undesignated Funds Reserve. The 
current balance of undesignated funds is $106,347. At this point, we expect to end FY16/17 with a surplus 
of around $60,000, due to contributions from the Port of Stockton and Port of West Sacramento described 
above. At the discretion of the Steering Committee, this windfall can be added to the Reserve Fund or 
used to support activities in the FY17/18 work plan.  

No withdrawals or deposits to the Reserve are requested at this time. 
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Looking ahead to FY17/18 – New Revenue 

On March 6, 2017, the Central Valley Water Board sent a letter to the City of Modesto (MS4 Phase 2), 
approving its participation in the Delta RMP beginning in FY17/18. The city is expected to contribute 
$23,200, due on July 15, 2017. 

On March 27, 2017, the Central Valley Water Board’s Executive Officer issued 13267 Orders to following 
twelve Phase II MS4 Permittees requiring their participation in the Delta RMP. These agencies have 30 
days to respond to the Order and are expected to participate in the Delta RMP for the FY 2017-18 
monitoring year.  

1. City of Ceres 
2. City of Hughson 
3. City of Lathrop 
4. City of Patterson 

5. City of Ripon 
6. City of Riverbank 
7. City of Turlock 
8. Colusa County 

9. Stanislaus County 
10. Sutter County 
11. Yolo County 
12. Yuba County 

These communities have until April 28 to reply, and up to 150 days to contest or appeal the order. If all 
12 of these communities end up participating, it will mean approximately an additional $110,000 in 
revenue. However, as their contributions are uncertain, we are not including it in the budget at this 
point.  

Board staff worked in coordination with small municipal storm water agency Steering Committee 
representatives to develop a fee schedule for MS4 Phase 2 participants, shown in the table below. The 
Delta RMP Steering Committee may consider minor modifications to the population range and annual 
fee structure at its 3 May 2017 or subsequent meeting: 

Small municipal storm water agency annual participation funding guidelines 

Population Range 
Annual Funding 

Guideline 
7,999 or less  $2,500  
8,000 – 19,999  $5,000  
20,000 – 39,999  $10,000  
40,000 – 59,999  $15,000  
60,000 or more  $20,000 

The SFCWA Board has not yet approved a Delta RMP contribution for FY17/18 so $100,000 in revenue is 
uncertain. 

Looking even further ahead to FY18/19, the Sacramento Yacht Club (dredging permit) was approved on 
January 27, 2017, but they are not required to begin contributing ($3,000 per year) to the Delta RMP until 
the 2018-19 fiscal year.   
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Figures and Tables 

 

Figure 1 Delta RMP FY14/15 budget, showing budget and expenses (job to date, or JTD) from 1/1/2015 
through 2/28/2016 by task. 

 

Figure 2 Delta RMP FY15/16 budget, showing budget and expenses (job to date or JTD) from 7/1/2015 
through 2/28/2016 by task. 
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Delta RMP FY14/15 Budget vs Expenses through 
2/28/2017
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Delta RMP FY15/16 Budget vs Expenses through 
2/28/2017

Budget

Expenses JTD

No more billing to these tasks,
Net balance of $5,731 remaining.

Also closed. Balance of –$1,610.
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Figure 3 Delta RMP FY16/17 budget, showing budget and expenses (job to date or JTD) from 5/1/2016 through 
2/28/2016 by task. 

 

Figure 4 Delta RMP revenue for FY16/17. Planned revenue versus revenue received to date.  
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Table 1 Delta RMP FY14/15 Budget. Budget and expenses from 1/1/2015 to 2/28/2017 by line item. 

Task Original 
Budget 

Budget 
Adjustment Final Budget 

Expenses 
Through Last 

Report 

New Expenses 
Since Last 

Report 

Staff and 
Subcontractors 

Billing Since Last 
Report 

Work Summary For 
This Report 

Total 
Expenses To 

Date 
Funds 

Remaining 

Program Management $36,000   $36,000 $34,393 $0 task closed   $34,393 $1,607 
Governance $21,000   $21,000 $23,600 $0 task closed   $23,600 -$2,600 
Communications $0   $0 $0 $0 task closed   $0 $0 
Data Management $0   $0 $0 $0 task closed   $0 $0 
Pesticide/Toxicity 
Monitoring 

          
 

      

Logistics and 
Coordination 

$11,000   $11,000 $9,932 $0 task closed   $9,932 $1,068 

Field Sampling and 
Pesticide Lab 

$41,000 –$41,000 $0 $0 $0 task closed Funds Moved to 
FY15/16 budget 

$0 $0 

Toxicity/TIE Lab $0   $0 $0 $0 task closed   $0 $0 
Pathogens Study (Year 1) $72,000   $72,000 $71,350 $0 task closed   $71,350 $650 

Nutrient Synthesis (Sensor 
Data) 

$70,000   $70,000 $36,401 $0 USGS  
subcontract 

  $36,401 $33,599 

Total $251,000 –$41,000 $210,000 $175,675 $0     $175,675 $34,325 
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Table 2 Delta RMP FY15/16 Revenue (invoiced, received or reserve funds) through 2/28/2017 by participant group. 

  In-Kind Invoiced Received Total 
ILRP  

 
$113,780  $113,780  

MS4 Phase 1    $158,200  $158,200  
MS4 Phase 2    $169,999  $169,999  
POTW    $209,754  $209,754  
SFCWA    $100,000  $100,000  
RB5 $267,000   

 
$267,000  

Carryover from FY14/15    $41,000  $41,000  
Water Board Funds for Communications Plan    $17,649  $17,649  

Reserve funds allocated for Pathogen trigger 
study (SC approved 4/25/16) 

   $20,000  $20,000  

Total $267,000 
 

$830,382 $1,097,382  
Total Budgeted Expense $212,855   $645,938 $912,938 

Project Surplus (Revenue minus Budget)* $54,145  $184,444  

Transfer of SFCWA funds to reserve and then 
FY16/17 budget (SC approved 4/25/16) 

   ($100,000)  
 

Surplus as of July 1, 2016 $54,145   $84,444  
 

Surplus transferred to reserve (SC approved 
7/20/16)** 

($54,145)  ($84,444)  

*Surplus calculation does not include invoiced funds, only received.  
**The SWAMP contract funds are part of a 3-year contract so surplus in FY15/16 automatically rolls over to FY16/17. 
In-Kind Revenue = SWAMP contract funds or other in-kind services that can only be used for a defined purpose. 
Received Revenue = Funds received by ASC. 
Invoiced Revenue = Funds for which ASC has sent invoices to participants but has not yet received. 
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Table 3: Delta RMP FY15/16 Budget. Budget and cumulative expenses through 2/28/2017 by line item, with detailed report for expenses for the period since the last report (12/1/16 to 2/28/2017).

Task Subtask Budget
Expenses 
Through 

Last Report

New 
Expenses 

Since Last 
Report

Staff and Subcontractors 
Billing Since Last Report

Work Summary for This Report
Total 

Expenses 
To Date

Funds 
Remaining

A. Program Planning $45,000 $44,832 $0 Closed $44,832 $168 
B. Contract and Financial Management $47,000 $42,622 $0 Closed $42,622 $4,378 
A. SC meetings $45,900 $45,678 $0 Closed $45,678 $222 
B. TAC meetings $59,000 $59,755 $0 Closed $59,755 ($755)
A. Quality Assurance System $10,000 $11,507 $0 Closed $11,507 ($1,507)
B. Technical Oversight and Coordination $11,000 $10,056 $0 Closed $10,056 $944 
A. Communications Plan $16,000 $16,000 $0 Closed $16,000 $0 
B. Communications Product $4,000 $1,649 $0 Closed $1,649 $2,351 

5. Pathogen Study 
(Year 1)

A. Data Management
$10,000 $10,070 $0 Closed $10,070 ($70)

B. Pesticide Laboratory Work
$189,208 $58,889 $0 USGS Subcontract

(No invoices from USGS were received or paid during this 
period.)

$58,889 $130,319 

C. Toxicity Laboratory Work

$287,830 $212,855 $0 Closed

All monthly toxicity testing for the year is complete. All the 
costs for the year were covered by the SWAMP contract. The 
total cost for the year ending 6/30/16 was $212,855. The cost 
covered monthly results for 3 toxicity tests (not including 
Hyallela) and one TIE. The balance shown is a combination of 
unused SWAMP funds that will be rolled over to FY16/17 
($54,145) and unused RMP funds that can be unencumbered to 
the Reserve ($20,830).  

$212,855 $74,975 

D. Data Management

$21,000 $15,942 $9,198 

Adam Wong (23.5 hrs)
Amy Franz (4.25 hrs)
Donald Yee (11.5 hrs)
John Ross (42 hrs)
Michael Weaver (2.5 hrs)

Outputs: Reviewed and formated raw UCD toxicity and USGS 
pesticide data to get it ready for CEDEN uploads. Worked with 
labs to resolved issues with data and formatting. See budget 
memo text for longer desription of challenges encountered 
leading to cost overrun.

Deliverables Completed: Pesticides and toxicity data uploaded 
to CEDEN in February 2017. QA memo prepared to accompany 
report.

$25,140 ($4,140)

E. Reporting

$15,000 $6,230 $3,292 

Amy Franz (3 hrs)
Donald Yee (6 hrs)
Ila Shimabuku (4.5 hrs)
Matthew Heberger (3 hrs)
Philip Trowbridge (1.5 hrs)
Thomas Jabusch (8.5 hrs)

Outputs: Compiled and organized data for annaul report. Held 
internal coordination meeting to assign roles and 
responsibilties. Prepared figures and tables, wrote report. 
Responded to comments on Toxicity Annual Report produced 
by AHPL sumbitted by Pacific EcoRisk. 

Deliverables Completed: Prepared draft report to the FY15/16 
Pesticides and Toxicity monitoring for presentation at the TAC 
meeting on 3/14/2017.

$9,522 $5,478 

7. Nutrients Synthesis A. Synthesis Report - Monitoring Data Gaps
$50,000 $51,610 $0 Closed $51,610 ($1,610)

A. Monthly Pathogen Sampling

$72,000 $17,317 $37,691 

Outputs: Field data collection and laboratory analyses of 
pathogens in Dec, Jan, and Feb (monthly sampling), including 

Deliverables Completed: None. The pathogens data will be 
uploaded in June 2017

$55,008 $16,992 

4. Communications

8. Pathogen Study-
Year 2

6. CUP Monitoring

1. Program 
Management
2. Governance

3. Quality Assurance
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Task Subtask Budget
Expenses 
Through 

Last Report

New 
Expenses 

Since Last 
Report

Staff and Subcontractors 
Billing Since Last Report

Work Summary for This Report
Total 

Expenses 
To Date

Funds 
Remaining

B. Data Management

$10,000 $2,858 $129 Amy Franz (1.25 hrs)

Outputs: Logged data submittal correspondance with lab 
personnel. 

Deliverables Completed: None. The pathogens data will be 
uploaded in June 2017.

$2,987 $7,013 

C. Pathogen Followup Trigger Study $20,000 $0 $0 No activity. $0 $20,000 

TOTAL $912,938 $607,871 $50,310 $658,181 $254,757 

Item 4. Communications. Funded by $20,000 from the Water Board contract with ASC. This contract was closed because it was unable to be extended; $2,351 was returned to Water Board.
Item 6C.  Estimated expenditures on the SWAMP contract for toxicity analyses were based on unit costs, the number of samples collected to date, and discussions with RB5/UCD staff.
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Table 4 Delta RMP FY16/17 Revenue (expected, invoiced, received or reserve funds) through 8/31/16 by participant group 

Participant Group In-Kind Expected Invoiced Received Total 

Dredgers*   $45,000 $15,000 $60,000 

ILRP  
  

$148,780  $148,780  

MS4 Phase 1    $158,200  $158,200  
MS4 Phase 2  

 
$20,000 $169,999  $189,999  

POTW  
 

$4,651  $205,103  $209,754  
SFCWA  

 
    $0  

RB5 (in-kind) $254,145 
 

  
 

$254,145  
Reserve   

 
  $100,000 $100,000  

Total  $254,145 
 

$69,651 $797,082 $1,120,878  

 
*Dredgers is a new category. The Port of West Sacramento and Port of Stockton are both new participants, and this revenue was not 
originally included in the budget for FY16/17.  
In-Kind Revenue = SWAMP contract funds or other in-kind services that can only be used for a defined purpose 
Received Revenue = Funds received by ASC  
Invoiced Revenue = Funds for which ASC has sent invoices to participants but has not yet received 
Expected Revenue = Funds that are expected but are not formally committed through an invoice or contract.  

The $100,000 contribution from Reserve was the SFCWA contribution in March 2016, which was originally credited to the FY15/16 
budget, transferred to Reserve, and then re-allocated to the FY16/17 budget. 

 

13



Table 5: Delta RMP FY16/17 Budget and cumulative expenses through 2/28/2017 by line item, with detailed report for expenses for the period since the last report (12/1/2016 to 2/28/2017).

Task Subtask Budget
Expenses 
Through 

Last Report

New 
Expenses 

Since Last 
Report

Staff and Subcontractors 
Billing Since Last Report

Work Summary For This Report
Total 

Expenses 
To Date

Funds 
Remaining

A. Program Planning $76,000 $21,884 $19,505 Anthony Hale (3 hrs)
Cristina Grosso (5 hrs)
Matthew Heberger (25 hrs)
Philip Trowbridge (23.25 hrs)
Thomas Jabusch (76 hrs)

Outputs: Most significant accomplishment was the 
development of monitoring proposals for FY17/18, 
implementing the new Data Quality Objectives (DQO) process 
in planning. SEP scoping and coordination. Assisted 
participants on data access. Revised management drivers table. 
Coordination calls with RB5 staff, chairs, and others; internal 
staff coordination meetings. Action item follow-up.

Deliverables Completed:  Maintained stoplight reports. 
Monitoring proposals for FY17/18.

$41,389 $34,611 

B. Contract and Financial 
Management

$52,000 $17,197 $11,774 Frank Leung (18 hrs)
Matthew Heberger (10 hrs)
Meredith Lofthouse (60 hrs)
Philip Trowbridge (19.5 hrs)

Outputs: Internal accounting; subcontract management; 
contracts with participants for fee payments; checked and 
approved internal and external invoices; tracked expenses by 
task; Finance Subcommittee call on 1/10/2017; responded to 
questions on financial report. 

Deliverables Completed: Quarterly Financial Report and 
Finance Subcommittee call

$28,971 $23,029 

C. External Review Response $10,000 $4,182 $6,347 Jay Davis (4 hrs)
Matthew Heberger (4 hrs)
Philip Trowbridge (13.75 hrs)
Thomas Jabusch (22.5 hrs)

Outputs: Prepared External Review response letter, 
incorporated comments to the response, coordinated with DSP 
staff. No further billing.

Deliverables Completed: External Review response letter 
completed and sent.

$10,529 ($529)

A. SC meetings

$51,300 $27,306 $9,734 

Matthew Heberger (23.5 hrs)
Philip Trowbridge (26.5 hrs)
Thomas Jabusch (4.5 hrs)

Outputs: Prepared agenda package for SC meeting; pre-
meeting calls with members; held meeting on 1/26/2017; 
facilitated meeting (Brock Bernstein); prepared meeting 
summary; updated Record of Decision; scheduled future 
meetings; led Coordination Committee calls before and after 
the SC meeting.  

Deliverables Completed: SC meeting on 1/26/2017 and 
meeting summary. Coordinating Committee meetings on Jan 11 
and Feb 8, 2017.

$37,040 $14,260 

1. Core Functions

2. Governance
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Task Subtask Budget
Expenses 
Through 

Last Report

New 
Expenses 

Since Last 
Report

Staff and Subcontractors 
Billing Since Last Report

Work Summary For This Report
Total 

Expenses 
To Date

Funds 
Remaining

B. TAC meetings

$64,800 $18,338 $29,436 Matthew Heberger (20 hrs)
Philip Trowbridge (37.5 hrs)
Thomas Jabusch (121 hrs)

Outputs: Prepared agenda package for TAC meeting; pre-
meeting calls; held meeting on 12/13/16; chaired meeting 
(Stephen McCord); prepared meeting summary; scheduled 
future meetings; held 2 conference call with Nutrients 
Subcommittee; 2 conference call with Pesticides 
Subcommittee, and 1 conference call with Mercury 
Subcommittee. 

Deliverables Completed: TAC meeting on 12/13/16 and 
meeting summary. Nutrient Subcommittee meeting on 2/28/17 
(and 3/7/2017). Pesticide Subcommittee meetings on 1/17/2017 
and 2/28/2017 (and 3/9/2017). Mercury Subcommittee meeting 
on 2/23/2017.

$47,775 $17,025 

A. Quality Assurance System $15,000 $7,231 $0 $7,231 $7,769 

B. Technical Oversight and 
Coordination

$15,000 $376 $559 Jay Davis (3 hrs)
Philip Trowbridge (1.5 hrs)
Thomas Jabusch (2.5 hrs)

Outputs: Resolved USGS pesticides reporting issues. QA of 
mercury data submittal.

$935 $14,065 

A. Factsheet
$5,000 $0 $0 $0 $5,000 

B. Workshops on Technical Issues
$15,000 $0 $0 $0 $15,000 

B. Pesticide Laboratory Work $190,830 $0 $0 USGS subcontractor $0 $190,830 
C. Toxicity Laboratory Work $267,700 $101,695 $0 UCD AHPL $101,695 $166,005 
D. Data Management $37,400 $6,908 $14,280 Adam Wong (43.5 hrs)

Amy Franz (17.75 hrs)
Donald Yee (25.5 hrs)
Michael Weaver (45.75 hrs)
Thomas Jabusch (0.5 hrs)

Outputs: • Reviewed the toxicity, pesticide and copper data for  
standardization and QA/QC. • Worked on toxicity coding with 
SWAMP. • Build pesticide QA Summary tables. • Wrote QA 
Summary. • Prepared stakeholder memo outlining issues 
encountered during year 1. • Prepared and conducted a 
Plus/Delta meeting with the labs and SFEI. • Prepared and 
conducted a Plus/Delta meeting with the stakeholders. • Set up 
a Google Group for the labs and stakeholders to disseminate 
updates about database changes. Sent out four updates to the 
group.  • Worked on addressing issues communicated to us 
from • labs and stakeholders. • Internal and external 
coordination to get data posted on CEDEN within a strict time 
frame.

Deliverables Completed: The datasets for FY15/16 and 
FY16/17 were blended together. We plan to finish FY16/17 on 
budget. 

$21,188 $16,212 

E. Reporting $20,000 $1,252 $0 $1,252 $18,748 

3. Quality 
Assurance

4. 
Communications

6. CUP 
Monitoring
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Task Subtask Budget
Expenses 
Through 

Last Report

New 
Expenses 

Since Last 
Report

Staff and Subcontractors 
Billing Since Last Report

Work Summary For This Report
Total 

Expenses 
To Date

Funds 
Remaining

A. Synthesis of Existing Data $33,000 $1,002 $1,437 Lorenzo Flores (0.5 hrs)
Thomas Jabusch (11 hrs) Outputs: Data formatting and analysis in statistical software R. 

Deliverables Completed: None. The report will be completed 
in July 2017.

$2,439 $30,561 

B. Modeling $50,000 $14,958 $18,074 RMA Subcontract
ASC: 
Philip Trowbridge (3 hrs)
Thomas Jabusch (5.5 hrs)

Outputs: ASC review of RMA deliverables and preparation of 
scope of work for RMA contract.

Deliverables Completed: None. The report will be completed 
in July 2017.

$33,032 $16,968 

C. Statistics $37,000 $1,127 $1,272 Philip Trowbridge (2 hrs)
Thomas Jabusch (7.5 hrs) Outputs: Coordination calls with EPA statistician, review of 

WRTDS analysis result, provided detailed feedback on how to 
make the analysis useful and relevant to the RMP.

 Deliverables Completed: None. The report will be completed 
in July 2017.

$2,399 $34,601 

A Data collection $90,000 $0 $55,041 Moss Landing Marine 
Laboratory (MLML) 
subcontract

Outputs: Quarterly mercury monitoring conducted on 
2/28/2017. (Will show up on next quarterly report.)

Deliverables Completed: None. Data will be uploaded in 2018 
after the field work is complete.

$55,041 $34,959 

B. RMP Data Management $14,500 $1,256 $852 Amy Franz (8.25 hrs)
Outputs: Set up the project in our tracking system Jira, 
populated the contract analyte table and logged in mercury data.

Deliverables Completed: None. Data will be uploaded in 2018 
after the field work is complete.

$2,109 $12,391 

C. ASC Oversight $3,500 $3,028 $989 Jay Davis (25.5 hrs) Outputs: Reviewed available data from the first year of 
monitoring, prepared a proposal for mercury monitoring in year 
two with the input of the Mercury Subcommittee, and prepared 
a presentation on the proposal for the TAC. 

$4,018 ($518)

D. Reporting

$5,000 $0 $853 John Ross (8 hrs) Outputs: Length-adjusted largemouth bass data. (Mercury 
concentrations in largemouth bass have a strong positive 
correlation with fish length. Length-adjustment of bass mercury 
concentrations is an analysis of covariance technique that is an 
essential part of interpreting spatial patterns and temporal 
trends).

$853 $4,147 

TOTAL $1,053,030 $227,740 $170,155 $397,895 $655,135 

Item 6C.  Estimated expenditures on the SWAMP contract for toxicity analyses were based on unit costs, the number of samples collected to date, and discussions with RB5 staff.

8. Mercury Study

7. Nutrients 
synthesis
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Table 6 Delta RMP Undesignated Funds Reserve Ledger though 2/28/2017. 

Budget 
Year 

Deposit or 
Withdrawal 

Authorized 
By 

Date  Amount Comment 

FY14/15 Deposit 
Steering 
Committee 

6/16/2015 $41,000 
Release funds allocated for CUP monitoring in FY14/15 budget 
in order to re-allocate these funds into the FY1516 budget for 
CUP monitoring. 

FY14/15 Deposit  10/15/2016 $51,903 
Extra revenue received in FY14/15. Actual revenue minus 
budgeted expenses for FY1415 (number is updated whenever 
budget is changed, date reflects most recent update). 

FY15/16 Withdrawal 
Steering 
Committee 

6/16/2015 ($41,000) 
Release funds allocated for CUP monitoring in FY14/15 budget 
in order to re-allocate these funds into the FY1516 budget for 
CUP monitoring. 

FY15/16 Withdrawal 
Steering 
Committee 

4/25/2016 ($20,000) 
Allocate funding to FY15/16 for possible pathogen trigger 
study (TBD). 

FY15/16 Deposit 
Steering 
Committee 

4/25/2016 $100,000 
SC directed that SFCWA funding of $100K (contribution for 
FY15/16) be transferred to reserve. 

FY 16/17 Withdrawal 
Steering 
Committee 

4/25/2016 ($100,000) 
SC directed that $100K be withdrawn from the reserve to be 
reallocated as revenue for FY16/17. SFCWA contribution in 
March 2017 ($100K) will be allocated to FY17/18 revenue. 

FY15/16 Deposit 
Steering 
Committee 

7/20/2016 $84,444 
SC approved that $84,444 be transferred from FY15/16 revenue 
to the reserve as undesignated funds. 

FY16/17 Withdrawal 
Steering 
Committee 

10/18/16 ($10,000) 
SC approved up to $10,000 for coordinating and drafting a 
response to the External Panel Review. 

TOTAL    $106,347  
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Introduction 

The purpose of this document is to provide the Steering Committee (SC) with a Detailed 

Workplan for FY17/18 Delta RMP budget.  

For the upcoming year, the overall budget is slightly larger than the previous fiscal year. 

Thanks to slightly higher anticipated revenues coming from a growing number of Delta RMP 

participants, we have planned a modest increase in expenditures from the previous two fiscal 

years. Planned expenditures for FY17/18 is $1,182,425, which includes $205,600 in in-kind 

support from the Central Valley Regional Water Quality Control Board. Planned expenses for 

FY16/17 were $1,053,030 (which included $254,145 from the Water Board). This year’s planned 

expenses are greater than last year’s by $166,190, representing a 15% growth in the program’s 

planned expenses.  

Earlier this year, the technical subcommittees (i.e., mercury, pesticides, nutrients, and pathogens 

subcommittees) developed study proposals consistent with the planning budgets and the 

monitoring design. The FY17/18 study proposals were vetted by the respective subcommittees 

and brought to the Technical Advisory Committee (TAC) on March 14, 2017. The 

subcommittees worked to develop proposals that are consistent with: 

 the multi-year plan presented at the December 2015 SC meeting; 

 feedback received by the 2016 External Review Panel; 

 Data Quality Objectives being developed for each monitoring area. 

The TAC reviewed and prioritized the scientific studies based on the planning budget for 

monitoring and special studies. ASC then prepared this detailed workplan for the 

recommended studies and core functions of the program.  

This report summarizes the:  

 Expected revenue for FY17/18;  

 A detailed budget and workplan for the core functions of the program;  

 A detailed budget and workplan for monitoring and special studies; and 

 The overall FY17/18 Delta RMP budget.  

This Detailed Workplan will be submitted for approval by the Steering Committee on 

May 3, 2017.  
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Anticipated Revenue 

On January 26, 2017, the SC voted for a zero percent fee increase for existing participants for 

FY17/18. Contributions from continuing participants amounts to $787,782. As of this writing, 

the State and Federal Contractors Water Agency (SFCWA) has confirmed that it is not likely to 

contribute to the Delta RMP. SFWCA has contributed $100,000 per year for each of the last 3 

years. Because we are unlikely to receive these funds, we have not included their contribution 

under expected revenue for FY17/18. There are two confirmed new participants, who will be 

contributing to the Delta RMP for the first time in FY17/18 (City of Modesto and Sutter County), 

for a gain of an additional $25,700. Finally, expected revenue includes $205,600 of in-kind 

support from the Central Valley Water Board via funding from the Surface Water Ambient 

Monitoring Program (SWAMP). Therefore, the total anticipated revenue for FY17/18 is $993,382. 

Some of the Delta RMP funds are in-kind, such as a State Board contract with UC-Davis for 

toxicity testing (the “SWAMP Contract”). These in-kind funds are treated as revenue but are not 

fungible. They cannot be used for more than one purpose. For example, the SWAMP contract 

funds can only be used for toxicity testing.  

It is likely that additional revenue will become available later in FY17/18. In March 2017, the 

Central Valley Regional Water Quality Control Board issued 13267 Orders to 12 communities, 

offering them the option of participating in the Delta RMP as a condition of their stormwater 

discharge (MS4 Phase II) permits. As of the date this budget was prepared, only one of these 12 

communities has confirmed that it will participate in the program and contribute to the RMP. If 

the other 11 communities join the program, it would likely mean an estimated additional 

$110,000 in revenue. However, because we are not certain to collect this revenue, we have not 

included it in our revenue forecast. Further, if SFWCA’s board decides to authorize funding for 

the RMP, it would mean another $100,000 in funds.  

The number of Delta RMP participants has steadily grown over the life of the program, as 

shown below. If, as noted above, SFWCA elects to contribute at the level they have in the past, it 

would mean a growth in contributions by participants of +6%. If not, there may be a decrease in 

revenue. 

Fiscal Year 
Number of 

Participants 

 Contributions by 

Participants 

FY 15/16 33   $751,733  

FY 16/17 35 +6%  $862,082 +15% 

FY 17/18 37 +6%  $787,782 –9% 

 

Below, Table 1 summarizes the expected revenue for FY17/18, summarized by category of 

participant. Figure 1 shows revenue growth by participant category, showing actual revenue for 

FY15/16 and FY16/17 and expected revenue for FY17/18.  
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Table 1 Delta RMP FY17/18 Revenue Schedule 

Participant 
FY15/16 

Actual 

FY16/17 

Actual 

FY17/18 

Forecast 
Comment 

Regional Board $212,855 $254,145 $205,600 
In-kind contribution via the SWAMP 

program 3-year contract.  

Dredgers  $60,000* $60,000 New participant category in FY16/17 

Irrigated Lands $113,780 $148,780 $148,780   

Stormwater (MS4 

Phase 1) 
$158,200 $158,200 $181,400 

The City of Modesto will join the Delta 

RMP in FY17/18, contributing $23,200. 

Stormwater (MS4 

Phase 2) 
$169,999 $189,999 $192,499 

Only counts communities whose 

participation has been confirmed in 

writing. 

El Dorado County joined in FY16/17, for 

$20,000. 

Sutter County will join in FY17/18, for 

$2,500.  

Wastewater $209,754 $205,103 $205,103 

The City of Discovery Bay did not 

participate in the RMP in FY16/17, 

resulting in a drop in revenue. We have 

not included their contribution as 

expected revenue for FY17/18. 

Water suppliers 

(SFCWA) 
$100,000 $100,000  

As of this writing, SFWCA has 

indicated that it is unlikely to contribute 

to the Delta RMP in FY17/18, hence we 

have not included their contribution in 

our planned revenue. 

Total $964,588 $1,040,878 $993,382  

* Revenue from dredgers in FY16/17 includes funds that have been invoiced but not received as of this 

writing. 
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Figure 1 Bar chart of revenue growth by participant category, showing actual revenue from 

FY15/16 to FY16/17 and expected revenue for FY17/18. 
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Program Core Function Expenses 

Delta RMP expenses fall into two categories: core function expenses associated with 

administering a multi-faceted, stakeholder-driven, monitoring program; and special studies and 

monitoring to answer Delta RMP management questions. This section details the core function 

expenses for FY17/18. 

The core function budget includes the following categories of tasks: 

 Preparation of Program Planning Documents (e.g., Workplan, Monitoring Design) 

 Contracts and Financial Management 

 Governance 

 Quality Assurance and 

 Communications 

The bar chart in Figure 2 shows how the proposed program budget for FY17/18 compares to 

budgets for the past two fiscal years. In addition, Table 2 shows how the planned core function 

budget for FY17/18 compares to the previous fiscal year, both in terms of the number of hours 

of staff time and total expense. The planned budget for core functions is $35,504 larger than the 

core functions budget for FY/16/17 of $304,100, an increase of 12%. Part of the cost increase is 

due to the normal escalation in costs: cost of living adjustments (i.e. staff raises) and cost 

increases due to inflation. However, the main reason for the increase is that we have set more 

ambitious targets, and plan several new areas of work, indicated in the addition of four new 

budget line items, detailed below. 

 Task 2D, Technical Subcommittees ($20,000). This is intended to cover ASC staff time to 

organize and participate in technical subcommittee meetings. This is an important part of 

program planning and monitoring design, and a key part of our strategy to respond to the 

critiques of the 2016 External Review Panel. Even though Task 2D is a new budget item, it 

does not represent at new cost to the Program. The cost to do this work in FY16/17 was 

billed to the TAC budget line, which went over budget.  We are creating this new budget 

line to split out the costs for subcommittee work from TAC work to more accurately 

account for effort on these two different tasks. 

 Task 2E, Science Advisors ($10,000) will pay the honoraria and travel for 2 to 4 

independent science advisors. The External Review highlighted the value of having 

independent scientists involved with monitoring design planning. Ultimately, the Program 

would benefit from having a Chief Scientist to guide the program and to efficiently 

integrate feedback from the TAC. However, there is insufficient revenue to support a Chief 

Scientist without scaling back monitoring efforts.  Therefore, as an alternative, we 

recommend paying honoraria to a few independent science advisors on specific topics (e.g., 

pesticide monitoring design). The advisors would be selected by the Steering Committee 

with input from the TAC and would commit to a 3-4 year term. Having advisors work with 



FY17/18 Delta RMP Detailed Workplan and Budget 

8 

the Program over multiple years is efficient because they will become familiar with the 

Program and be able to help with adaptive management and review technical reports. The 

Bay RMP uses this approach to have ongoing, independent peer review of plans and final 

reports.  

 Task 4B Draft the Pulse of the Delta ($40,000) is to begin drafting the Pulse of the Delta 

report. In the Communications Plan, there is a placeholder for a Pulse of the Delta report to 

be released in fall 2018 at the State of the Bay Delta Science Conference. A Pulse document 

typically requires having 3-4 technical reports completed and approved by the Steering 

Committee a 9-12 months in advance, after which the Steering Committee works on high 

level messaging. The Delta RMP will not have enough technical reports in time to justify a 

Pulse report. However, a “Pulse lite” report would be achievable and would be helpful to 

raise the profile of the Program at the conference. Writing a Pulse report would also give 

the Steering Committee and TAC the opportunity to craft a consensus message about water 

quality in the Delta. In general, the report would summarize the Delta RMP’s management 

questions, efforts during the first 3 years, and future plans. For an example see the RMP 

Update report produced by the Bay RMP (www.sfei.org/rmp/update). The funds budgeted 

in FY17/18 would be sufficient to develop a detailed outline with RMP committees, prepare 

a comprehensive budget and schedule, engage authors, and start work on the report. 

Depending on the scope of the report chosen by the Steering Committee, additional funds 

may need to be allocated, either from Reserve or in the FY18/19 budget, to complete the 

whole report. See Appendix D for a more detailed description of this product. 

 Task 4A Stakeholder Board Meetings ($10,500) is for ASC staff to meet with stakeholders’ 

Boards of Directors to present information about the value of the Program. These meetings 

can be with existing participants or potential future participants. Maintaining good 

relationships with existing participants and recruiting new participants is a critical 

fundraising activity that was not funded in past years. These meetings are also a critical 

communication link for ensuring that the Program is meeting the needs of participants. 

If the new costs for the four new tasks is removed, the budget for core functions in FY17/18 is 

actually $15,000 lower than last year. Part of the reason is that we have carefully considered 

staffing needs for the project, and plan to make greater use of junior staff and administrative 

staff (with lower hourly rates) for certain functions. For example, we have arranged to contract 

with an administrative professional to take notes and to prepare meeting summaries at 

meetings of the TAC and Steering Committee. This is significantly less expensive than using an 

ASC Environmental Scientist for this job.1 In other cases, data analysis, report writing, and 

preparing of maps, figures, and tables can be done by ASC Environmental Analysts, or junior 

                                                      

1 For an estimated 12 hours per meeting, and 8 meetings per year at $40 per hour, this represents a 

savings to the program of approximately $9,000 compared to the fully loaded rates for a mid-level ASC 

Environmental Scientist. 

http://www.sfei.org/rmp/update
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staff members. In all cases, we have budgeted what we believe is sufficient time by Senior 

Environmental Scientists to provide guidance and oversight, and be responsible for technical 

deliverables. In short, the core budget has been planned to do a great deal more with only a 

modest price increase.  

There are a number of tasks which we did not include in the FY17/18 budget because there was 

insufficient revenue and we deemed them to be lower priority. These tasks would benefit the 

program in the long-term but are not crucial for this year.  

 Update to the Monitoring Design Document – Updating the Monitoring Design document 

is a major undertaking. As a result of the External Review recommendations, major changes 

are being made to the monitoring programs. It would be ideal update the Monitoring 

Design document at the same time to keep it from becoming obsolete. However, some of the 

recommended monitoring activities are being conducted as pilot studies. The long-term 

monitoring design may change again based on the results of these pilot studies. Each of the 

FY18/19 studies have detailed plans (see attachments to this document) that can serve as an 

interim Monitoring Design. In the response to the External Review, the co-chairs stated that 

the Monitoring Design document would be updated in 2020, which would be 5 years after 

the first version. In order to avoid unnecessary extra costs, we recommend updates to the 

Monitoring Design document be delayed until the FY19/20 budget.  

 Factsheets and Outreach Products – not essential as we have created a new factsheet in 

FY17/18 that should serve the program for at least a year.  

 Workshops and Technical Meetings – While there are no workshops planned at the 

moment, the Steering Committee may wish to revisit this following the scoping of work 

related to Harmful Algal Blooms (HABs) or as other needs arise.  

 Presentations and Conferences and Meetings - while desirable to help publicize the 

accomplishments of the program and encourage data sharing, it was felt that the time will 

be ripe for this in the next fiscal year after more data has been collected, more work has been 

done to analyze and synthesize these results, and for the technical committees and Steering 

Committee to develop messages. Presentations can also build off of forthcoming reports 

such as the Current Use Pesticides (CUP) interpretive report and the Delta RMP Update. 

Full details about the labor, subcontract, and direct costs as well as the deliverables to be 

accomplished for each of the Core Functions tasks are provided in Table 3. 
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Table 2 Delta RMP FY17/18 Core Function Budget. 

 FY16/17 

Projected 

Staff Hours* 

 FY17/18 

Planned 

Staff Hours 

 FY16/17 

Budgeted 

Expenses 

 FY16/17 

Projected 

Expenses* 

 

FY17/18 

Budgeted 

Expense 

1. Core Functions          

A. Program Planning 525  528 
 

$76,000 
 

$66,991  $65,000 

B. Contract and Financial Management 464  480  $52,000  $51,298  $54,000 

External Review Response 75  –  $10,000  $10,529  – 

 1,064  1,008  $138,000  $128,800  $119,000 

2. Governance          

A. SC meetings 270  272  $51,300  $38,544  $48,484 

B. TAC meetings  453  304  $64,800  $77,714  $61,620 

NEW: C. Technical Subcommittees –  152  –  –  $20,000 

NEW: D. Science Advisors –  –  –  –  $10,000 

 723  728  $116,100  $116,258  $140,104 

3. Quality Assurance          

A. Quality Assurance System 106  104  $15,000  $12,966  $15,000 

B. Technical Oversight and Coordination 62  88  $15,000  $14,065  $15,000 

 168  192  $30,000  $27,031  $30,000 

4. Communications          

Factsheet 32  –  $5,000  $2,700  – 

Technical Workshop 114  –  $15,000  $0  – 

NEW: A. Stakeholder Board Meetings –  68  –  –  $10,500 

NEW: B. Delta RMP Update Draft –  312  –  –  $40,000 

 146  380  $20,000  $2,700  $50,500 

          

Grand Total  2,101  2,308  $304,100  $274,789  $339,604 

*FY16/17 Projected staff hours includes hours billed to date plus our best estimate of the number of hours to complete tasks.  
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Figure 2 Bar chart of budgeted expenses for the Delta RMP across 3 fiscal years. 
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Table 3 Delta RMP FY17/18 Programmatic Task Descriptions, Budget Justifications, and Deliverables.  

Task Subtask Budget Description Budget Justification Deliverables 

1. Program 

Management 

A. Program 

Planning 

$65,000 Preparing annual workplan/budgets, 

updating foundational documents 

including Multi-Year Plan, Annual 

Workplan, and Monitoring Design. 

Coordinate activities among 

stakeholders via e-mail and telephone 

calls, tracking deliverables. Preparing 

scopes for Supplemental 

Environmental Projects 

80 hours for Program Manager to 

produce the Annual Workplan and 

Budget. 170 hours (3.5 hrs/wk) for 

Program Manager to update Multi-

Year Plan, Charter, and 

Communication plan. 240 hours (4.6 

hr/wk) for technical staff to 

contribute to workplans, follow up 

on action items, and update program 

documents. 60 hours for Program 

Director (1.2 hr/wk) to provide 

oversight and continuity. 

FY18/19 Annual 

Workplan and 

Budget (June 2018). 

Amended Charter 

and Communication 

Plan if needed. 

Quarterly reports on 

deliverables and 

action items.  

 
B. Contract 

and Financial 

Management 

$54,000 Tracking expenditures versus budget. 

Providing quarterly financial updates 

to the Steering Committee. 

Developing contracts and managing 

subcontractors. Invoicing program 

participants. 

Approximately 5% of assets under 

management. 

240 hours for Contracts Manager (4.8 

hr/wk) and 72 hours for accountant. 

120 hours for Program Manager (2.4 

hr/wk) and 40 hours for Program 

Director to provide oversight (3 

hr/wk). Tasks include issuing 

invoices and subcontracts, checking 

on subcontracts and finances weekly. 

$1,000 for direct costs, direct costs 

e.g., shipping, courier, supplies. 

Quarterly updates on 

FY17/18 Budget 

provided in the SC 

agenda package. 

Contract 

management.  
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Task Subtask Budget Description Budget Justification Deliverables 

2. 

Governance 

A. SC 

meetings 

$48,484 Preparing agendas, agenda packages, 

participating in meetings, writing 

meeting summaries, following up on 

action items, meeting with co-chairs 

and stakeholders in preparation for 

SC meetings/follow-up. 

4 meetings per year. For each 

meeting: 40 hours for Program 

Manager, 16 hours for Program 

Director, and 12 hours for 

Environmental Scientist. Travel from 

Richmond to Sacramento 

($125/meeting).  

Facilitation services by Brock 

Bernstein (quote: $10,064) 

Note-taking and summary of SC 

meetings by Daphne Orzalli (quote: 

$1,920). 

4 Steering Committee 

meetings and 

meeting summaries. 

8 teleconferences 

with the 

Coordinating 

Committee.   

 
B. TAC 

meetings  

$61,620 Preparing agendas, agenda packages, 

participating in meetings, writing 

meeting summaries, following up on 

action items, meeting with co-chairs 

and stakeholders outside of meetings. 

Facilitation of TAC subcommittee 

meetings as needed. The cost for this 

function assumes that MEI and USGS 

continue to serve as co-chairs of the 

TAC, with ASC serving in a 

coordination role. As discussed with 

the Finance Subcommittee and TAC, 

ASC and MEI will avoid duplication 

of effort. 

4 meetings per year. For each 

meeting: 28 hours for Program 

Manager, 8 hours for Program 

Director, and 40 hours for 

Environmental Scientist. Travel from 

Richmond to Sacramento 

($125/meeting).  

McCord Environmental (MEI) paid 

chair (quote: $19,200). 

Note-taking and summary of SC 

meetings by Daphne Orzalli (quote: 

$1,920). 

4 TAC meetings and 

meeting summaries. 

4 pre-calls with the 

TAC Chairs.  
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Task Subtask Budget Description Budget Justification Deliverables 

 C. Technical 

Subcommittees 

$20,000 Organizing and facilitating the 

meetings and decisions of the 

technical subcommittees on Nutrients, 

Pesticides, Mercury, and potentially 

Harmful Algal Blooms (HABs). 

Preparing agendas, agenda packages, 

participating in meetings, writing 

informal meeting summaries with 

action items as necessary, following 

up on action items, meeting with co-

chairs and stakeholders outside of 

meetings. 

8+ meetings per year. For each 

meeting: 7 hours for Program 

Manager, 2 hours for Program 

Director, and 10 hours for 

Environmental Scientist.  

8 Subcommittee 

meetings and 

informal meeting 

summaries.  

 D. Science 

Advisors 

$10,000 Science Advisors would be 

independent scientists who would 

agree to review documents and 

proposals.  With the funding 

requested, 2-4 scientists with expertise 

in a few specific areas would be hired. 

Honoraria and travel (subject to 

negotiation, but typical honoraria of 

$2,000 to review documents and 

consult 4+ times per year). Travel to 

attend SC or TAC meetings plus 

rental car and hotel. 

Participation of 2-4 

science advisors. 

3. Quality 

Assurance 

A. Quality 

Assurance 

System 

$15,000 Updating the Quality Assurance Project 

Plan to cover the FY18/19 workplan 

and incorporating any changes from 

the revised Monitoring Design, 

writing Quality Assurance Reports for 

datasets, coordinating inter-laboratory 

comparison tests (as needed), 

researching analytical methods, 

maintaining laboratory SOP file 

system. 

40 hours for ASC QA Officer. 16 

hours for ASC senior chemist. 32 

hours for Environmental Scientist, 

and 32 hours for Environmental 

Analysts.  

Revisions to QAPP 

(June 2018). 

 
B. Technical 

Oversight and 

Coordination 

$15,000 Trouble-shooting technical issues 

associated with TIE, pesticide, and 

mercury monitoring. This budget line 

also covers time for Senior Scientists 

to review draft reports and advise 

junior staff.. 

48 hours for technical staff (12 hours 

per quarter). 40 hours for ASC Senior 

Scientists (nutrients/Hg) (10 hours 

per quarter). 
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Task Subtask Budget Description Budget Justification Deliverables 

4. Commun-

ications 

A. Stakeholder 

Board 

Meetings 

$10,500 Program staff will conduct outreach 

by meeting with the staff or Boards of 

wastewater agencies, City Councils, 

etc. to describe the mission and 

purpose of the Delta RMP, 

accomplishments, and the benefits of 

participation.   

12 hours for ASC Senior Scientist. 40 

hours for Program Manager. 16 

hours for Program Director. 

3-5 presentations to 

or meetings with the 

Boards or Staff of 

member agencies. 

 
B. Delta RMP 

Update Draft 

$40,000 The Delta RMP Update report would 

summarize the Delta RMP’s 

management questions, efforts during 

the first 3 years, and future plans. The 

funds budgeted in FY17/18 would be 

sufficient to develop a detailed outline 

with RMP committees, prepare a 

comprehensive budget and schedule, 

engage authors, and start work on the 

report. Depending on the scope of the 

report chosen by the Steering 

Committee, additional funds may 

need to be allocated, either from 

Reserve or in the FY18/19 budget, to 

complete the whole report. 

40 hours for ASC Senior Scientist. 80 

hours EACH for Program Manager, 

Environmental Analysts, and 

Environmental Scientists. 32 hours 

for Program Director. 

Draft document to be 

finalized in Fall of 

2018 (FY18/19). 

 Total $339,604    
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Expenses for Monitoring and Special Studies  

The FY17/18 Workplan implements monitoring designs of the priorities proposed for the initial 

phase of the Delta RMP (e.g., current use pesticides, nutrients, and mercury). At this time, no 

studies are being proposed for pathogens. The FY17/18 study proposals were developed in 

collaboration with the respective subcommittees and brought to the TAC on March 14, 2017. 

The TAC reviewed and prioritized the scientific studies based on the planning budget for 

monitoring and special studies. The TAC recommendations are summarized below.  

The tasks to be completed, subcontractors, and deliverables for these tasks are described briefly 

below and in detailed monitoring proposals attached as appendices to this document: 

 

Appendix A: Mercury 

Appendix B: Nutrients 

Appendix C: Pesticides 

Appendix D: Reporting 

 

The monitoring designs in the appendix include details for each project including: 

 Background and motivation 

 Applicable management decisions and assessment questions 

 Approach -detailed description of the project and who is going to do it, including 

parameters, sampling design, and subcontractors 

 Data Quality Objectives  

 Reporting/deliverables 

 Budget 

The total cost for the monitoring programs amounts to $782,821. This cost is broken down as 

$233,561 for mercury, $230,000 for nutrients, and $319,260 for pesticides. Each of these focus 

areas had a planning budget of $250,000 for FY18/19. The cost of the pesticides proposal exceeds 

the planning budget. However, the pesticides subcommittee has stated that the two planned 

monitoring components complement each other in their approach to addressing management 

and assessment questions and recommends that both be completed in FY17/18. Table 4 

summarizes the budgeted cost of each of the planned monitoring programs.  

Mercury 

Mercury monitoring in FY17/18 will collect samples of sport fish, water, and sediment in order 

to address the highest priority information needs related to implementation of the 

Methylmercury TMDL. The program builds upon FY16/17 by expanding monitoring from 4 

months to 8 per year, sampling sport fish at the same 6 sites as in previous years, and 

expanding water measurement from 5 sites to 6 (adding water measurement at the Mokelumne 

River site). More frequent monitoring will provide essential evidence for regulators 

implementing the TMDL and contribute to ongoing analytical work by the California 
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Department of Water Resources (DWR), and which will be used to guide regulations and 

operational decisions related to farming, flood control, and wetland management. 

Nutrients 

Nutrients work will encompass a suite of 3 separate but related projects. The first, “Cross-Delta 

Monitoring Using High-Frequency Tools” ($195,000) will be carried out by scientists from the 

U.S. Geological Survey. This project will assess spatial variability of nutrients and related water 

quality constituents in the Delta at the landscape scale. The project will help to identify “hot 

spots” of nutrient transformation and to locate internal sources and sinks for nutrients within 

the Delta.  

The second Nutrients project, “Continued Nutrient Data Analysis and Biennial Reporting” 

($20,000) will be conducted by the Aquatic Science Center. The project will provide continued 

synthesis and integration of existing data to characterize status and trends of nutrient-related 

parameters and planning future monitoring and data analysis work. Major outcomes will be 1) 

convening up to 4 nutrient subcommittee science meetings, 2) completing data analysis and 

synthesis work funded in FY16/17, and 3) planning and initiating synthesis work for the 

biennial report to be completed in FY18/19. 

The third Nutrients project, “Chlorophyll Sensor Intercalibration” ($15,000) is a joint effort with 

San Francisco Bay Nutrient Management Strategy. The proposed funds will bring the Delta 

networks into this effort and enable the Delta RMP to provide input. The chlorophyll sensor 

intercalibration study will be a significant first step toward ensuring improved sensor network 

coordination, and was a key recommendation from the September 2016 Delta RMP Nutrient 

Monitoring Workshop that will help make better use of existing data collection efforts by state 

and federal agencies.  

Pesticides 

Two Pesticides projects are planned. The first, “Aquatic Toxicity at an Integrator Site” ($178,527) 

evaluates pesticide-related toxicity at the Sacramento River at Hood. This is a key indicator site 

that represents the integration of a large watershed prior to entering the Delta. Water pumped 

from the river would run through on-site tanks (called ex-situ exposure) with the salmonid 

Rainbow Trout Pimephales promelas 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 and timed to be concurrent with each ex-situ exposure event. Chemical analyses will 

be included to help identify chemicals causing observed toxicity. 

For this pesticides monitoring project (Aquatic Toxicity at an Integrator Site), staff of the State 

Water Resources Control Board will take full responsibility for data management, a role that has 
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been fulfilled by ASC in the past. State Board staff have agreed to complete all of the same tasks 

that fall under the heading of data management, to include the following tasks: 

 Check the data against the Measurement Quality Objectives (MQOs) in the Delta RMP 

Quality Assurance Program Plan (QAPP) 

 Prepare a memo documenting the QA samples and any non-conformances 

 Present the results to the Pesticides Subcommittee with an opportunity for discussion. 

The second Pesticides project, “Pesticides Regional Assessment, Delta Tributaries” ($125,733) 

will conduct monitoring to characterize conditions (are pesticide concentrations greater than 

water quality benchmarks?) and trend (“is the needle moving due to regulatory and related 

management actions?”) at 2 targeted representative sites. The approach will be to use four lines 

of evidence for evaluating if prioritized pesticides are potentially at levels of concern: a) toxicity 

testing, b) chemical analysis of water grab samples for TMDL pesticides (pyrethroids, 

chlorpyrifos, and diazinon) and comparison of concentrations of detected pesticides with 

thresholds of concern, c) deployment of passive sampling devices for chemical analysis for a 

longer list of pesticides based on output from the California Department of Pesticide 

Registration (CDPR) Surface Water Monitoring Prioritization model, and d) toxicity 

identification evaluations (TIEs).  

An additional $15,000 is included in the Pesticides budget to cover additional planning and 

Data Quality Objectives (DQO) discussions before the first samples are collected in November 

2017. Therefore, the Pesticide Subcommittee has requested additional meeting time during the 

first quarter of the FY17/18. These additional pesticide subcommittee meetings are required to 

finalize data quality, site selection, and other details of the monitoring design. This budget will 

allow ASC to prepare and facilitate 3 pesticide subcommittee meetings between July 1 and 

September 30, 2017 to finalize details of the monitoring designs.  

Finally, $60,000 has been allocated to draft a Current Use Pesticides (CUP) Year 1-2 Interpretive 

Report. The Delta RMP Communication Plan calls for a technical report summarizing the first 

two years of current use pesticides monitoring. The outline for this report will be developed in 

collaboration with the Pesticides Subcommittee. We expect that a significant amount of time 

and effort will be required to develop the scope for this report, including what methods will be 

used to analyze and synthesize the data. We also believe that it will benefit from including the 

contributions of two or more co-authors, to bring an additional perspective and to help make 

sure the report is accepted by different stakeholder groups. This project is scalable. The not-to-

exceed budget of $60,000 includes 2 honoraria of $10,000 each for two co-authors.  

Contaminants of Emerging Concern (CECs) 

The Delta RMP Steering Committee has expressed interest in developing a plan to monitor 

CECs. At this time, no funds have been allocated for this. The Steering Committee may wish to 

allocate funds from reserves or new funds that arrive mid-year to begin develop a monitoring 

plan for this are and set up a technical subcommittee.  

http://www.waterboards.ca.gov/centralvalley/water_issues/delta_water_quality/delta_regional_monitoring/program_docs/drmp_comm_plan.pdf
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Table 4 Summary of Delta RMP FY17/18 Monitoring and Special Studies 

Project Cost 

MONITORING  

Mercury  

Monitoring of water, fish, and sediment at 4 

sites for 8 months 
$233,561 

Nutrients  

1. Cross-Delta Monitoring Using High 

Frequency Tools 
$188,417 

2. Nutrient Data Synthesis and Reporting $20,000 

3. Chlorophyll Sensor Intercalibration $15,000 

Nutrients subtotal $230,000 

Pesticides   

Pesticide Projects Planning $15,000 

1. Aquatic Toxicity at Indicator Sites 

    (includes $155,427 from SWAMP) 
$178,527 

2. Pesticides Regional Assessment, Delta 

Tributaries (includes $50,173 from SWAMP) 
$125,733 

Pesticides Subtotal $319,260 

MONITORING TOTAL $782,821 

  

REPORTING  

Current Use Pesticides Year 1-2 Interpretive Report $60,000 

Grand Total $842,821 

*Represents the cost to the Delta RMP. Moss Landing Marine Laboratory (MLML) has pledged $25,000 as 

in-kind services for mercury field sampling and analytical work, making the total value of the project 

$258,561.  
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Subcontractors 

Table 5 lists the subcontractors included in the Delta RMP FY17/18 workplan. Per the Delta 

RMP Charter, sole source justifications are provided in Appendix E for the two subcontracts 

greater than $50,000: U.S. Geological Survey and Moss Landing Marine Laboratory. The 

Aquatic Health Program Laboratory at UC Davis will conduct pesticides sampling, chemistry, 

and toxicity testing. This work is funded by the SWAMP program through a contract with the 

Central Valley Water Board. Therefore, we have not included a sole source justification here.  

For contracts smaller than $50,000, we feel that it is not worth the additional expense to put 

these out for bid. The contractors and service providers listed below are experienced and 

familiar with the Delta RMP and the program’s needs. For example, we plan to send pesticide 

samples to the Caltest analytical laboratory because it has a proven track record with the RMP 

as well as lower detection limits for certain parameters compared to competing labs in 

California. 

Table 5 Subcontractors 

Contractor Budget Amount Services  

Moss Landing Marine Laboratory $209,016 

Mercury Monitoring – field 

data collection and laboratory 

analysis  

U.S. Geological Survey  $195,000 
Nutrients High-Frequency 

Mapping study 

Aquatic Health Program Laboratory at UC 

Davis 
$175,427 

Aquatic Toxicity at an 

Indicator Sites (Pesticides 

Project 1) – field sampling, 

chemical and toxicity testing 

McCord Environmental $19,200 TAC Co-Chair 

Brock Bernstein $10,064 SC Facilitator 

Daphne Orzalli $3,840 
SC and TAC meeting notes 

and summaries 

Caltest analytical laboratory $9,828 

Pesticide analytical work. 

Assumes 18 samples at $455 

each plus 20% lab quality 

assurance (e.g. blanks, 

duplicates).  

TBD – Independent contractor to collect 

samples 
$12,600 

Expense estimate based on 

$700 per site per event x 18 
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Overall Delta RMP FY17/18 Budget  

The programmatic and scientific budgets for the Delta RMP are shown together in Table 6 on 

the next page. The total planned expenses for the program in FY17/18 are $1,182,425. The work 

plan is “monitoring heavy”, represents the priorities of the technical subcommittees, and 

incorporates feedback from the 2016 External Review. This plan also aims to begin providing 

more analysis, interpretation, and reporting of the data collected by the Delta RMP, in the form 

of two significant reports (Pesticides Interpretive Report, Pulse of the Delta) that are described 

in the Communication Plan.  

However, the total expenses are greater than the assured revenue ($993,382) that has been 

committed. The potential shortfall is $189,043.  

We recommend the Steering Committee consider the following approach for making up this 

shortfall so that the Program’s budgeted expense remains within the assured revenue. 

1. Allocate All Reserve Funds. The Reserve Fund currently has a balance of $106,347. We 

expect to add approximately $60,000 more to reserves at the end of the current fiscal 

year, the result of revenues from two new participants that began contributing in 

FY16/17. Using all of these reserve funds2 would reduce the gap between revenue and 

expenses to $22,696. 

 

2. Decide on any items can be either scaled back, removed, or delayed.   

The following programmatic and communications tasks are important but could be 

scaled back without disabling the Program. 

2D. Science Advisors  $10,000 

4A. Stakeholder Board Meetings  $10,500 

4B. Pulse of the Delta Draft $40,000 

8. Current Use Pesticides Year 1-2 Interpretive Report $60,000 

 

For example, the Pulse of the Delta could perhaps be postponed by one year. Stakeholder 

Board meetings could be reconceived so that ASC staff are providing support to the 

RMP co-chairs rather than participating in meetings themselves.  

 

                                                      

2 The reserve fund can then be built back up as additional revenue comes in. For example, we expect 

approximately $112,500 in new revenue from new MS4 Phase II participants. If and when this additional 

revenue is collected, it will build up the reserve fund to slightly above the FY16/17 level. 



FY17/18 Delta RMP Detailed Workplan and Budget 

22 

Also, the proposed studies for pesticides exceeded the planning budget set by the 

Steering Committee by approximately $70k.  Therefore, another option that the Steering 

Committee has is to delay one of these studies to bring the expense for this focus area 

closer to the planning budget. 

 

Note that two of these studies include a significant cost share from SWAMP that covers 

toxicity lab work. However, any portion of SWAMP funds that the Delta RMP does not 

use in the next fiscal year can be rolled over to FY18/19. In terms of balancing the 

budget, the number if the far right column below (“Cost to the Delta RMP”) is the 

expected savings on a cash basis.  

 

 Total Cost 
 SWAMP 

Contribution 

 Cost to the 

Delta RMP 

1. Aquatic Toxicity at Indicator Sites $178,527 
 

$155,427 
 

$23,100 

2. Pesticides Regional Assessment, Delta 

Tributaries 
$125,733 

 
$50,173 

 
$75,560 

Pesticides Projects Planning $15,000 
 

$0 
 

$15,000 
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Table 6 Delta RMP FY17/18 Overall Budget 

  
Cost share 
(SWAMP) 

Direct 
Cost Labor Subcntrct Grand Total Notes 

01. Core Functions A. Program Planning   $65,000  $65,000 See Table 3 

 B. Contract and Financial Management  $1,000 $53,000  $54,000 

for details and 
justification on 
Tasks 1 - 4 

01. Core Functions Total   $1,000 $118,000  $119,000  

02. Governance A. SC meetings  $500 $36,000 $11,984 $48,484  

 B. TAC meetings   $500 $40,000 $21,120 $61,620  

 C. Technical Subcommittees   $20,000  $20,000  

 D. Science Advisors    $10,000 $10,000  

02. Governance Total   $1,000 $96,000 $43,104 $140,104  

03. Quality Assurance A. Quality Assurance System   $15,000  $15,000  

 B. Technical Oversight and Coordination   $15,000  $15,000  

03. Quality Assurance Total    $30,000  $30,000  

04. Communications A. Stakeholder Board Meetings  $500 $10,000  $10,500  

 B. Pulse of the Delta Draft   $40,000  $40,000  

04. Communications Total   $500 $50,000  $50,500  
05. Pesticides Monitoring 
Planning A. Planning   $15,000  $15,000  

05.  Pests Planning Total    $15,000  $15,000  
06. Aquatic Toxicity at an 
Indicator Sites (Pesticides 
Project 1) 

A. Sample Collection and Lab Toxicity 
Analyses $155,427    $155,427 

AHPL1 (SWAMP 
contract) 

B. Water Chemistry    $20,000 $20,000 
USGS Lab at 
Sacramento State 

C. Data Management   $6,890  $6,890 ASC 

 
D. Technical Oversight and Reporting 
(ASC role)   $3,100  $3,100 ASC 

06. Aquatic Toxicity Total  $155,427  $9,990 $20,000 $185,417  
07. CUP Regional Assessment 
(Pesticides Project 2) A. Field Sampling    $12,600 $12,600 Contractor TBD 
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B. Water Toxicity Laboratory Work $42,913 $12,131 $55,044 
AHPL (SWAMP 
Contract) 

C. Water Chemistry $26,603 $26,603 USGS & CalTest 

D. TIEs $7,260 $7,260 AHPL 

E. Data Management $14,226 $14,226 ASC 

F. Reporting $10,000 $10,000 ASC 

07. CUP Reg. Assess. Total $50,173 $24,226 $51,334 $125,733 
08. Year 1-2 CUP Technical
Report A. Report $40,000 $20,000 $60,000 ASC 

08. Total $40,000 $20,000 $60,000 

09. Nutrients
A. Cross-Delta Monitoring Using High 
Frequency Tools $195,000 $195,000 USGS2 

B. Nutrient Data Synthesis and Reporting $20,000 $20,000 ASC 

C. Chlorophyll Sensor Intercalibration $15,000 $15,000 ASC 
09. Nutrients Total $35,000 $195,000 $230,000 

10. Mercury Monitoring FY17/18 A Data Collection and Analysis $209,016 $209,016 

Moss Landing 
Marine Laboratory 
(see sole source 
justification in 
Appendix) 

B. RMP Data Management $19,545 $19,545 ASC 
C. Technical Oversight $5,000 $5,000 ASC 

10. Mercury Total $24,545 $209,016 $233,561 
Grand Total $205,600 $2,500 $442,761 $538,454 $1,182,425 

1Aquatic Health Program Laboratory at UC Davis 

2USGS budget for this project includes salary, supplies, analytical services, and operational costs for a vehicle and boat 



Delta Regional Monitoring Program 

FY17/18 Detailed Workplan and Budget 

Appendix A 

Mercury Study Proposals 



1 

Summary of Mercury Proposal for FY17/18 
Workplan 
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 (the quantitative relationship 

between mercury in water and mercury in sport fish) in the TMDL.  Water monitoring along 

with quarterly monitoring of sediment will also provide essential input data to a numerical 

model of mercury transport and cycling being developed for the Delta and Yolo Bypass by the 

California Department of Water Resources (DWR), will allow testing of various land and water 

management scenarios.   

The estimated cost for the proposed mercury monitoring is $233,561. 

Management Drivers Addressed 

Mercury monitoring addresses the Delta Methylmercury TMDL, which establishes 

goals for cleanup and calls for a variety of control studies and actions.  

Assessment Questions Addressed 

Status and Trends 

ST1. 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)? 

ST1.A. Do trends over time in methylmercury in sport fish vary among 

Delta subareas? 

ST1.B. How are ambient levels and trends affected by variability in 

climate, hydrology, and ecology? Study relates nutrient demand to 

landscape elements. 
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Sources, Pathways, Loadings & Processes 

SPLP1. Which sources, pathways and processes contribute most to observed levels 

of methylmercury in fish? 

SPLP1.A. What are the loads from tributaries to the Delta (measured at the 

point where tributaries cross the boundary of the legal Delta)? 

SPLP1.B. How do internal sources and processes influence methylmercury 

levels in fish in the Delta? 

SPLP1.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 

FS2. 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? 

Fish-Water Linkage Analysis  

(new priority question articulated by Mercury Subcommittee) 

FWLA1. 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. 

Review Comments Addressed 

The FY17/18 mercury monitoring proposal addresses the question about the goal of the 

program by providing a more detailed explanation about the linkage of the proposed 

monitoring and the Methylmercury TMDL for the Delta as the important management 

driver. All other comments on the mercury monitoring proposal were fully addressed 

in the written response to the review panel.  
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Data Quality Objectives/Null Hypothesis 

The initial and preliminary data quality objective (DQO) is the ability to detect a trend 

of mercury in fish tissue of 0.040 ppm/yr. This DQO can be refined when additional 

data are available. MQOs are identical to those used in other mercury studies 

throughout the state and the country for determinations of impairment and trend 

detection. These MQOs generally call for indices of accuracy and precision to be within 

25% to 30% of expected values.  
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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 (the quantitative relationship 

between mercury in water and mercury in sport fish) in the TMDL.  Water monitoring along 

with quarterly monitoring of sediment will also provide essential input data to a numerical 

model of mercury transport and cycling being developed for the Delta and Yolo Bypass by the 

California Department of Water Resources (DWR), will allow testing of various land and water 

management scenarios. 

Background and Motivation 

Concentrations of methylmercury in fish from the Delta exceed thresholds for protection of 

human and wildlife health. The Methylmercury TMDL (Wood et al. 2010) 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 
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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) 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)? 
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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 (DiGiorgio et al. 2016). 

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. The 

management questions, as defined by the Delta RMP Steering Committee are:  

Sources, Pathways, Loadings, and Processes 
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 
2. 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 the California Department of Water Resources (DWR), makes 

monitoring to address these questions a near-term priority for the Delta RMP. The water and 
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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. 
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Approach 

Fish Sampling 
Design 6 fixed sites (Figure 1), largemouth bass only 

Key Indicator Annual average methylmercury in muscle fillet of 350 mm largemouth 

bass (or similar predator species), derived through analysis of 16 

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 

Other water parameters  

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 fish 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.  
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Water Sampling 
Design 6 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 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% to 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. Even the best existing time series for the Delta have low statistical 
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power to detect trends due to infrequent sampling and varying sampling designs of 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.  

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. 

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 design for year 2 of monitoring is therefore being 

modified to include 16 fish per site. 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 

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.  
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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 Planned sampling sites for methylmercury in FY17/18.  
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Figure 2 Methylmercury concentrations at Delta RMP 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)	



 

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 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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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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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  
 

 

	



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



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



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



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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Nutrient Monitoring Proposals 

Summary Table of Draft Proposals for FY17/18 Workplan

Project Proposal FY17/18 FY18/19 

START FY17/18 

1 – Cross-Delta Monitoring Using High-Frequency Tools 
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. 
Proposed FY17/18 funds will support Nutrient Subcommittee 
Science Meetings. The next biennial report is planned for 
FY18/19.  

$20,000 (plus $30,000 
from FY16/17) 

TBD ($45K+) 

3 – Chlorophyll Sensor Intercalibration 
Joint effort with San Francisco Bay Nutrient Management 
Strategy. The proposed funds will bring the Delta networks 
into this effort and enable the Delta RMP to provide input.  

$15,000 TBD 

FUTURE PLANNING 

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

All Proposals $230,000 TBD 

Page numbers for nutrients proposals: 

1 - Assessing spatial variability of nutrients and related water quality constituents in the Delta at the 
landscape scale: Cross-Delta Monitoring Using High-Frequency Tools ........................................................ 2 

2 – Continued Nutrient Data Analysis and Biennial Reporting ..................................................................... 8 

3 – Chlorophyll Sensor Intercalibration –Year 1 ......................................................................................... 15 
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1 - Assessing spatial variability of nutrients and related water 
quality constituents in the Delta at the landscape scale: 
Cross-Delta Monitoring Using High-Frequency Tools 
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. 

Background and Motivation 
Monitoring stations and research sampling cruises in the Delta and Estuary are typically limited 
by the necessity to make measurements in a small number of well-mixed channels in the 
interest of collecting “representative” data and samples.  Further, data collection is often 
conducted at locations occupied by historical data-collection efforts to preserve comparability.  
The result is that we know little about the spatial variability of important water quality 
parameters in the Delta, and do not know how they vary under different flow and export 
conditions except through models. Also, historical station locations may no longer be 
representative as conditions may have changed due to variation in sources and changes in flow 
patterns. Spatial data will be highly useful for determining future monitoring locations.  

Objectives  
The objective of the project is to document the spatial variability of nutrients for the purpose of 
evaluating longitudinal transformation in nutrient concentrations, forms and ratios in different 
zones within the Delta. The goal is to identify “hot spots” of nutrient transformation and to 
locate internal sources and sinks for nutrients within the Delta. 

Applicable Management Decisions and Assessment Questions 
Management Drivers 

Delta Nutrient Research Plan 
Assessment Questions 
Status and Trends  
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1. How do concentrations of nutrients (and nutrient-associated parameters) vary spatially 
and temporally?   

a. Are trends similar or different across subregions of the Delta?  
b. How are ambient levels and trends affected by variability in climate, hydrology, 

and ecology? Study relates nutrient demand to landscape elements. 
Sources, Pathways, Loadings & Processes 

1. Which sources, pathways, and processes contribute most to observed levels of nutrients? 
f. What are the types and sources of nutrient sinks within the Delta? 

Forecasting Scenarios 
1. How will ambient water quality conditions respond to potential or planned future source 

control actions, restoration projects, and water resource management changes? Study 
provides baseline data against which to evaluate change. 

 
Approach 
The approach is to make high frequency (1/sec) measurements from a high-speed boat across 
broad areas of the Delta. This is made possible through the recent development of a boat-
mounted flow-through sampling system that can be operated at high speeds (~20 mph), 
permitting rapid collection of high-quality measurements over large regions, within the context 
of a single tide. The resulting data is then mapped to 
the simultaneously-collected geopositional data (GPS) 
to generate maps with high spatial resolution (see 
example in Figure 1).  On-board instruments will 
measure for nitrate, ammonium, temperature, 
conductivity, dissolved oxygen, chlorophyll-a, blue-
green algal pigments, particle size and others. 
Transects of the North, Central, and South Delta will 
be conducted three times on three successive days in 
May, August and October corresponding to periods of 
high nutrient transformation based on analysis of 
historical data.   
 

Chlorophyll (ug/L))Nitrate (uM)

Figure 1. Maps of nitrate (left) and chlorophyll in 
the North Delta. Both size and color correspond to 
measured value. 
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ONBOARD MEASUREMENTS 
Parameter Instrument 
Temperature YSI EXO 2; Seabird model 45 Thermo Salinograph 
Specific Conductivity YSI EXO 2; Seabird model 45 Thermo Salinograph 
pH YSI EXO 2  
Dissolved Oxygen YSI EXO 2 

Turbidity YSI EXO 2 Turbidity: WetLabs beam transmissometer (676 
nm) 

Chlorophyll-a YSI EXO 2 Total Algae probe; WETLabs model WETSTar 
Chlorophyll-a fluoromter 

Phycocyanin YSI EXO 2 Total Algae probe 
Fluorescence of dissolved 
organic matter (FDOM) 

YSI EXO 2; WETLabs model 
WETSTar cDOM fluorometer 

Nitrate Satlantic model ISUS V3, Nitrate analyzer 
Ammonium Timberline TL-2800 Analyzer 

 
SAMPLE COLLECTION 
At equal spatial intervals, 50 samples will be collected during each transect and analyzed for 
total phosphate. Approximately 10 samples will be collected during each transect and analyzed 
for nitrate, ammonium, and total chlorophyll, with selected samples analyzed for large 
particulate chlorophyll (>5uM) and picocyanobacterial cell density.  
 

Laboratory analyses   
Analyte Number of samples 
Nitrate 90 
Ammonium 90 
Phosphate 450 
Chlorophyll - total 90 
Chlorophyll - >5uM 45 

 

Proposed Cruise Tracks 
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Figure 2, Proposed 3 day cruise track for “Assessing spatial variability of nutrients and related 
water quality constituents in the Delta at the landscape scale” 

Three cruise tracks are proposed. Planned cruise tracks will be finalized in consultation 
with the RMP nutrient subcommittee. Tracks are subject to change due to navigational- 
or safety-related issues. Additional areas may be covered as time permits. 

• Track A (~75 miles) covers the two major nutrient gradients in the northern Delta: the
gradient of declining nitrate and ammonium between the main stem of the Sacramento
River and the Cache Slough complex caused by uptake and loss, and the gradient from
the main stem of the Sacramento River and Suisun Bay, as defined – we suspect –
largely by mixing, and where there is most concern about the effects of ammonium
inputs. Significantly, the results should permit explicit calculation of effective
ammonium transformation into this area.

• Track B (~60 miles) covers the area immediately above the Regional SAN WWTP and
generally follows the path water is drawn across the Delta to the Banks Pumping Plant,
down Georgiana Slough, Old and Middle Rivers to Clifton Court. The intent of this cruise
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track is to observe the fate of WWTP-derived nutrients as they transit the Delta and 
assess the causes associated with this nutrient gradient.   

• Track C (~65 miles) covers the gradient of San Joaquin River-derived nutrients into the 
central part of the Delta, and explores potential attenuation of this material in western 
Delta habitats. It also covers regions in the central Delta not served by long term 
monitoring and permits comparison of the Mokelumne to the Cosumnes systems. 

 
Data Quality Objectives  
Laboratory measurements will be made at the USGS national water quality laboratory. 
Performance criteria require accuracy to within 5% of the measured value at 3 times the 
method reporting limit. Underway instruments are calibrated prior to use and are accurate to 
<2% of the full scale value. Uncertainty due to analytical errors in underway instrumentation is 
included in the replication inherent in high frequency sampling, and is reported together with 
natural variation as standard deviation across averaging periods. Underway instrument 
performance will be validated against laboratory values and the uncertainty published in the 
report. Analysis of spatial variation will use this uncertainty to only highlight statistically 
significant variations that exceed uncertainty. The cumulative uncertainty will be estimated in 
quadrature or using Monte Carlo simulations over the domain of the uncertainty of the 
individual measurements.  This cumulative uncertainty will be used to assess the statistical 
significance of spatial variation with a defined threshold of p < 0.001. 
 
Reporting/Deliverables 
The deliverables for the project will be a draft report, electronic versions of maps produced by 
the project, and corresponding data files containing constituent concentration data and 
location information. 
 
The report will consist of the following elements:  

• An introduction briefly describing the background, goals and objectives for the project.  
• A description of the methods used to collect and process the data associated with the 

project.  
• Maps of the spatial distribution of nutrient concentrations, forms and ratios across the 

Delta as well as graphs showing longitudinal transformations.  
• A discussion of the results of the study, with special attention to describing potential 

processes in areas with high apparent rates of nutrient concentration change as well as 
the processes that may be responsible for that change. 
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Budget 
The requested USGS budget for this project includes salary, supplies, analytical services, and 
operational costs for a vehicle and boat. Total costs for the project mapping and data 
processing component for three seasonal sampling campaigns and preparation of the study 
report are $195,000.  

Costs for the ASC to handle the USGS report and manage data will be included in the Delta RMP 
FY17/18 budget under Core Functions, and thus are not a part of this project budget. 
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2 – 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 task consists of continued synthesis and integration of existing data to characterize status 
and trends of nutrient-related parameters and planning future monitoring and data analysis 
work. The proposed FY17/18 funding will provide the nutrient subcommittee an adequate 
opportunity to discuss and evaluate the existing scientific knowledge as part of the annual 
planning process. The FY17/18 effort will also be Year 1 in a proposed biennial reporting cycle. 
The major tasks for FY17/18 are 1) convening up to 4 nutrient subcommittee science meetings, 
2) completing data analysis and synthesis work funded in FY16/17, and 3) planning and 
initiating synthesis work for the biennial report to be completed in FY18/19. The Nutrient 
Subcommittee meetings will be convened to a) evaluate recently completed studies and 
synthesis reports for planning purposes, b) provide guidance to continuing data synthesis work 
funded by the Delta RMP, and c) develop specific recommendations for monitoring and 
synthesis activities for the Delta RMP.  
 
The proposed additional budget for FY17/18 is $20,000. In addition, retention of remaining 
FY16/17 funds for data synthesis work is proposed, to complete analyses as guided by the 
Nutrient Subcommittee. 
 
Background and Motivation 
Monitoring and scientific investigations in the Delta over the past several decades have 
generated tremendous amounts of nutrient and nutrient-related data, much of it through 
efforts focused on ecosystem health issues fairly distinct from nutrient management questions. 
Thus, this valuable nutrient-related data archive has received limited attention to date. An 
important - and large return on investment - focus for Delta RMP work is on the continued 
synthesis and integration of existing data generated by monitoring agencies, to evaluate the 
information they provide relative to the Delta RMP assessment questions. This task 
corresponds to one of the “no regrets” recommendations of the September 2016 Delta RMP 
Nutrient Monitoring Planning Workshop. 
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Applicable Management Decisions and Assessment Questions 
Management Drivers 

● Delta Nutrient Research Plan  
 
Assessment Questions 
Status and Trends  
1. How do concentrations of nutrients (and nutrient-associated parameters) vary spatially and 
temporally? Project will update nutrient indicators from FY16/17 report in FY18/19 
1A. Are trends similar or different across subregions of the Delta?  
1B. How are ambient levels and trends affected by variability in climate, hydrology, and 
ecology?  
2. What is the current status of the Delta ecosystem as influenced by nutrients? 
2A. What is the current ecosystem status of habitat types in different types of Delta waterways, 

and how are the conditions related to nutrients? Project analyses linkages between 
biological indicators, nutrients, and other drivers 

Forecasting Scenarios 
1. How will ambient water quality conditions respond to potential or planned future source 

control actions, restoration projects, and water resource management changes? Project will 
establish a baseline 

 
Approach 
This nutrient program proposal consists of a) continued synthesis and integration of existing 
data to evaluate the information they provide relative to the Delta RMP assessment questions 
and b) science-based planning of future monitoring and data analysis work. The nutrient 
subcommittee is expected to play an active role in planning and guiding these activities. The 
proposed FY17/18 funding will provide the nutrient subcommittee an adequate opportunity to 
discuss and evaluate the existing scientific knowledge as part of the annual planning process. 
The FY17/18 effort will also be Year 1 in a proposed biennial reporting cycle. A biennial report 
presenting synthesized nutrient information will be produced in FY18/19. The report will build 
on the FY16/17 synthesis report and provide the current state of knowledge in answering the 
Delta RMP assessment questions related to nutrient trends and effects.  
 
The major tasks for FY17/18 are 
 

1. Continued Data Synthesis and Data Assessment 
2. Completing advanced statistical analyses FY16/17  
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Task 1. Continued Data Synthesis and Assessment  
The core activity will be to convene up to four focused Nutrient Subcommittee science 
meetings per year for the purpose of evaluating existing information relative to the Delta RMP 
questions, characterizing data gaps, and developing plans for filling them. The Nutrient 
Subcommittee will convene to a) review and discuss completed studies and reports, b) assess 
data needs relative to Delta RMP assessment questions, and c) develop study designs and 
project plans for monitoring to address data gaps. The Nutrient Subcommittee will also provide 
guidance to continuing data synthesis work funded by the Delta RMP and the specific content 
and analyses to be performed for the biennial report planned for FY18/19.  
 
The materials to be reviewed and evaluated include 

• FY15/16 Delta RMP Technical Reports (in preparation)  
o Updated nutrient indicators (2013-2016 data)  
o Results from RMA modeling  

• USEPA/ASC manuscript describing WRTDS analyses (in preparation) 
• Jabusch T, Bresnahan P, Trowbridge P, Wong A, Salomon M, and Senn D. 2016. 

Summary and Evaluation of Delta Subregions for Nutrient Monitoring and Assessment. 
San Francisco Estuary Institute, Richmond, CA. 
http://www.sfei.org/sites/default/files/biblio_files/MainReport-DSP_2016-06-30.pdf 

• Novick E, Holleman H, Jabusch T, Sun J, Trowbridge P, and Senn D, Guerin M, Kendall C, 
Young M, Peek S. 2015. Characterizing and quantifying nutrient sources, sinks and 
transformations in the Delta: synthesis, modeling, and recommendations for 
monitoring. San Francisco Estuary Institute, Richmond, CA. 
http://sfbaynutrients.sfei.org/sites/default/files/Main manuscript.pdf 

• ASC. 2016. Nutrient Monitoring Planning Workshop. Summary of Existing Monitoring 
Programs, Data Gaps, and Potential Delta RMP “No Regrets” Activities. Background 
Report prepared for the Delta Regional Monitoring Program. Aquatic Science Center, 
Richmond, CA. http://www.sfei.org/sites/default/files/biblio_files/MainReport-
DSP_2016-06-30.pdf 

• Bergamaschi BA, Downing BD, Kraus TEC, Pellerin BA. In review. REVIEW DRAFT: 
Designing a high frequency nutrient and biogeochemistry monitoring network for the 
Sacramento-San Joaquin Delta. U.S. Geological Survey Open File Report. U.S. Geological 
Survey, Reston, Virginia. 

 
Synthesis work for the FY18/19 synthesis report will be planned and, to the extent possible, 
initiated. The report is expected to include a) an update to the nutrient indicators developed for 
the FY16/17 nutrient synthesis, and 2) a high-level summary of key findings from recently 
completed synthesis activities and reports, including 

http://www.sfei.org/sites/default/files/biblio_files/MainReport-DSP_2016-06-30.pdf
http://sfbaynutrients.sfei.org/sites/default/files/Main
http://www.sfei.org/sites/default/files/biblio_files/MainReport-DSP_2016-06-30.pdf
http://www.sfei.org/sites/default/files/biblio_files/MainReport-DSP_2016-06-30.pdf
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• Delta RMP nutrient projects to be funded in FY17/18 and FY 18/19 
• Delta Nutrient Research Plan projects to be funded in FY17/18 and FY18/19 
• USGS studies (biogeochemistry group) 
• Delta Science Program “Big Experiment” monitoring to evaluate the effects of the 

Sacramento Regional Wastewater Treatment Plant upgrade 
 
 
Task 2. Completing advanced statistical analyses  
USEPA and ASC are currently collaborating on an evaluation of the IEP-EMP data with the 
Weighted Regressions on Time, Discharge, and Season (WRTDS) trend analysis method to 
describe variation over time and relationships between key species of dissolved inorganic 
nitrogen (ammonium, nitrate/nitrite, total). Other recent statistical methods such as 
Generalized additive models (GAMs) are promising for analyzing trends in complex systems like 
the Delta. Analyses conducted to date have been performed in-kind by USEPA. However, the 
timeline for this effort has been delayed. The results are being prepared for publication in a 
peer-reviewed journal. Journal submission is expected by the end of March.  
 
The FY16/17 budget includes $37,000 that has been approved for ASC to conduct additional 
statistical analyses using these tools. Most of these funds have not been spent. The proposed 
plan is to use the remaining $30,000 as planned for data analysis and synthesis work. The 
detailed scope will be decided by the nutrient subcommittee when the USEPA manuscript is 
available for review.  
 
Proposed activities for the remainder of FY16/17 and FY17/18 consist of a) designing the 
additional analyses with the Nutrient Subcommittee, and b) initiating follow-up analyses. The 
specific follow-up work to address Delta RMP assessment questions will be planned when the 
manuscript has been peer-reviewed and accepted for publication.  
 
Follow-up analyses are anticipated to focus on the evaluation of co-variation among nutrient 
variables and additional indicators to provide mechanistic insight about the relationship of 
nutrients, biological indicators (e.g. chlorophyll), and additional drivers of ecosystem response 
(see Figure 1 for an example). The Nutrient Subcommittee and TAC will provide guidance on the 
questions to be addressed in these follow-up evaluations.  
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Figure 1. Covariation among dissolved inorganic nitrogen (DIN), chlorophyll, and silicate (SiO2) at a 
Suisun Bay station. It is well documented that the invasion of the overbite clam resulted in reduced 
diatom biomass in Suisun Bay. The graphs illustrate that a reduction in chlorophyll (indicator for 
phytoplankton biomass) is accompanied by upward trends in both SiO2 (an important nutrient for 
diatoms) and DIN. Follow-up evaluations are examining whether a drop in diatom biomass resulted not 
only in in reduced drawdown of SiO2 but also of DIN, resulting in an overall increase in both SiO2 and 
DIN.  
 
Source: Marcus W. Beck, National Health and Environmental Effects Research Laboratory, USEPA 
(manuscript in preparation).  
 
 
  



Delta RMP Nutrients 
FY17/18 Workplan  

Proposal 2 
 

13 

Parameters 
 
Nutrient parameters: Nitrogen species (ammonia, Kjeldahl nitrogen, nitrite+nitrate, organic 
nitrogen, total dissolved nitrogen, total nitrogen), phosphorus species (ortho-phosphate, 
phosphorus, soluble reactive phosphorus), silica. 
 
Nutrient-associated: Chlorophyll a, phaeophytin a, phycocyanin; general water quality and 
standard minerals (calcium, salinity, dissolved solids, suspended solids); dissolved organic 
carbon (DOC), particulate organic carbon (POC), total organic carbon (TOC); field measurements 
(dissolved oxygen, electrical conductivity/salinity, turbidity, pH, temperature); phytoplankton 
and abundance and taxonomic composition, clams; biological oxygen demand (BOD), 
carbonaceous biological oxygen demand (CBOD); isotopes. 
 

Sampling Design  
Not applicable 

 

Subcontractors 
Not applicable. Work to be performed by ASC. The default assumption is any additional 
analyses by USEPA for Task 3 (Advanced Statistical Analyses) will be provided in-kind.  
 
Data Quality Objectives  

• Trends: detect a 30% change in concentration over 20 years with 80% power.  
• Hypothesis testing (e.g. significant relationship/co-variance between drivers): p-value of 

0.05 as the smallest level of significance at which the null hypothesis would be rejected 
(e.g. null hypothesis = no relationship/co-variance). 

 
Reporting/Deliverables 

Task Schedule and deliverables 

2.1. Data Synthesis and Assessment  FY17/18 
● Prepare, coordinate, and provide technical support to up to 4 

nutrient subcommittee meetings by 6/30/18 
 
FY18/19 
● Prepare, coordinate, and provide technical support to up to 4 

nutrient subcommittee meetings by 6/30/19 

2.2. Advanced Statistical Analyses FY17/18 
● Finalize the design of additional analyses to be completed in 

FY17/18 by 9/30/17 
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● Complete additional analyses as directed by Nutrient 
Subcommittee by 12/31/17 

● Tech memo with basic summary of the results and 
recommendations for FY18/19 follow-up work by 3/31/18 

FY18/19 
● Follow-up work TBD by nutrient subcommittee 
● Prepare summary of results as section of FY18/19 Biennial 

Report (Task 2.3) 

 
 
Budget 

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

2.1. Data Needs Assessment $20,000 for up to four 
subcommittee meetings/year. 
Preparing meeting packages; 
participating in meetings; 
coordinating meetings; complete 
assigned action items; preparing 
study designs and project plans.  

20,000 for up to four subcommittee 
meetings/year. Preparing meeting 
packages; participating in meetings; 
coordinating meetings; complete 
assigned action items; preparing 
FY19/20 analysis designs and 
project plans.  

4.2. Advanced Statistical 
Analyses 

0$. Use remaining $30,000 from 
FY15/16 for planning and 
conducting follow-up analyses as 
directed by Nutrient 
Subcommittee, preparing 
Technical Memo summarizing 
FY17/18 analyses and results 

TBD based on FY17/18 analysis 
designs and project plans 

2.3. Prepare biennial 
synthesis report 

$0 $35,000 for preparing the biennial 
report 

Total/Year $20,000 
(Plus $30,000 from FY16/17 
budget) 

TBD 
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3 – Chlorophyll Sensor Intercalibration –Year 1 
 
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 

 
The project will consist of two phases: Phase 1) Development of the study design, project plan, 
and institutional coordination plan; and Phase 2) Implementation of the study. In Phase 1, a 
Technical Team comprised of chlorophyll sensor network managers and expert scientists will be 
convened to develop the project plan. Core elements of the study are expected to include: 

● Analysis of existing chl-a and ancillary data, i.e., HF sensor and corresponding grab 
sample measurements, including data from different regions of the Bay-Delta and using 
different types of sensors  

● Evaluation of sensor performance under a range of conditions, 
● Interlab comparison of laboratory results used in the calibrations, 
● Development of performance-based guidelines for chlorophyll sensor calibration to 

facilitate network integration 
● In-situ calibration exercises and inter-site comparisons in a range of conditions. 



Delta RMP Nutrients 
FY17/18 Workplan  

Proposal 3 
 

16 

  
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. 
  
Background and Motivation 
Chlorophyll is a key indicator of ecosystem condition relative to nutrients. It is the primary 
measure of phytoplankton biomass and primary production in aquatic ecosystems. Monitoring 
of chlorophyll is conducted by discrete water quality sampling programs and by continuous 
sensor networks. 
  
Sensor monitoring is a powerful tool for assessing conditions and understanding processes in 
the system. High-frequency data measurements provide sufficient resolution to accurately 
assess condition, in particular in areas where water quality parameters vary with high temporal 
frequency (diurnal, semidiurnal, and hourly or sub-hourly time-scales) or sharp spatial 
gradients. High-frequency measurements are valuable for calibrating and validating water 
quality and hydrodynamic models and for improving our mechanistic understanding of water 
quality indicators and their relationships (e.g., phytoplankton biomass and nutrient 
concentrations). If well-calibrated, high-frequency measurements can also increase the 
sensitivity for detecting long-term trends. 
  
An abundance of chlorophyll data is being collected in the Delta, due to the importance of this 
parameter for understanding and managing water quality. There are presently more than 40 
moored chlorophyll sensors in the Delta and Suisun Bay, belonging to networks maintained by 
USGS and different DWR units. However, these networks are not coordinated and currently 
provide fragmented information. 
  
Improved coordination of the existing networks would provide opportunities to fill data gaps 
relative to Delta RMP assessment questions. One specific recommendation from the 2016 Delta 
RMP Nutrient Monitoring Workshop was to foster coordinated sensor monitoring between 
different programs. Workshop participants from other programs have expressed interest in 
participating in technical coordination efforts. A coordinated chlorophyll sensor network would 
be consistent with Delta RMP priorities of leveraging the use of existing data.  
 
A number of technical and institutional barriers will need to be overcome to achieve sensor 
network coordination. Overcoming technical barriers will include the coordination of sensor 
acceptance and performance criteria, sensor calibration, performance validation, data 
collection, data quality assurance, data management, and data access; and identifying a larger 
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network design (locations, parameters, sensor requirements, etc.). Overcoming institutional 
barriers will require the identification of mutual objectives and funding mechanisms for 
accomplishing these objectives. 
  
The proposed chlorophyll sensor intercalibration study will be a significant first step towards 
improved sensor network coordination. Key questions to resolve include a) how to correctly 
calibrate sensors in a range of conditions (e.g., how do light regime and turbidity affect the 
calibration using different sensors); how comparable are the results from different labs used for 
the calibration; and c) what additional measurements are needed for an accurate calibration, 
and how should they be collected?1 
  
The chlorophyll sensor intercalibration is proposed as a joint effort with the San Francisco Bay 
Nutrient Management Strategy (NMS). A joint effort of the NMS and Delta RMP commencing in 
FY17/18 would leverage resources and expertise, and achieve mutual goals more effectively. 
The San Francisco Bay Nutrient Management Strategy (NMS) is planning to invest FY17/18 
funding to address chlorophyll sensor calibration. 
  
Applicable Management Decisions and Assessment Questions 
Management Drivers 

● Delta Nutrient Research Plan 
  
Assessment Questions 
Status and Trends 
2A.  What is the current status of the Delta ecosystem as influenced by nutrients? 
2A-1.  What is the current ecosystem status of habitat types in different types of Delta 

waterways, and how are the conditions related to nutrients? 
Forecasting Scenarios 

1. How will ambient water quality conditions respond to potential or planned future 
source control actions, restoration projects, and water resource management changes? 

Having interoperable sensors will allow for Delta-wide assessments of primary productivity. 
 
Approach 
The total project length will be 2-3 years, depending on the final study design and project plan. 
The project will consist of two phases. Phase 1 will consist of the development of the study 
design, project plan, and institutional coordination plan. Phase 1 is expected to take 

                                                            
1 Jassby (2014). Improving estimates of chlorophyll from fluorescence in San Francisco Bay. Report prepared for the 
U.S. Geological Survey (Menlo Park, CA) and the San Francisco Estuary Institute (Richmond, CA) . 
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approximately 9-12 months to complete. Phase 2 consists of the implementation of the study. 
  
A Technical Team composed of chlorophyll sensor network managers and expert scientists will 
be convened. In Phase 1, the team will identify the core components of the calibration study 
and highest priority analyses to be conducted, define the range of parameters and conditions to 
be examined, and develop the overall study design and project plan. The project plan will also 
address coordination aspects, in-kind contributions of participating programs, and refined 
funding requirements for Phase 2. 
  
Core elements of the calibration study are likely to include: 

● Evaluation of the performance of different sensors in a range of conditions, 
● Developing a SOP for the intercalibration study, including what to calibrate against 

(either or all of a standard (e.g., a dye), measured extracted chlorophyll, or 
phytoplankton enumeration 

● Interlab comparison of laboratory results used in the calibrations, 
● Development of performance-based guidelines for chlorophyll sensor calibration to 

facilitate network integration 
● In-situ calibration exercises and inter-site comparisons in a range of conditions. 

  
The Year 1 budget would fund the completion of Phase 1. The scope for Phase 1 consists of 2 in-
person meetings and 2 conference calls of the Technical Team. ASC and USGS will develop 
aspects of a strawman plan prior to the kick-off meeting. One goal of the kick-off meeting will 
be to get early consensus on a few “no regrets” sampling and analysis activities that could get 
underway immediately with in-kind support. After some progress on the technical plan 
development, expert collaborators will be give updates to the Nutrient Subcommittee, TAC, and 
SC. 
  
Parameters 
  
Nutrient parameters: NO3 
  
Nutrient-associated: Chlorophyll fluorescence, chlorophyll a, fluorescent dissolved organic 
matter (fDOM), turbidity, photosynthetically active radiation; others TBD 
  
Sampling Design 
Will be developed in Year 1 
  



Delta RMP Nutrients 
FY17/18 Workplan  

Proposal 3 
 

19 

Subcontractors 
Not applicable. Technical support and coordination work will be performed by ASC. The default 
assumption is that workgroup participation, sampling, and laboratory analyses will be in-kind 
contributions. 
 
Likely Collaborators 
Bay Regional Monitoring Program 
DWR Environmental Monitoring Program 
DWR North Central Region Office, Water Quality Evaluation Section 
San Francisco Bay Nutrient Management Strategy 
State and Federal Water Contractors Agency 
USGS California Water Science Center, Biogeochemistry Group 
 
Data Quality Objectives 
Will be developed as part of performance-based guidelines. 
  
Reporting/Deliverables 

Task Schedule and deliverables 

5.1. Logistics and Coordination ● Prepare detailed SOW by June 30, 2017 
● Assemble Technical Team by July 31, 2017 
● Prepare, coordinate, and facilitate Phase 1 

Technical Team Meetings 
● Kick-off meeting by September 31, 2017 
● Second meeting by December 31, 2017 
● Third meeting by March 31, 2018 
● Final meeting by May 31, 2018 

5.2. Develop project plan, 
including study design, logistics, 
and institutional coordination 

● Draft project plan by September 15, 2017 
● Final Project Plan by June 30, 2018 

  
  
Budget 
The total proposed budget for Chlorophyll Sensor Calibration – Year 1 is $35,000. ASC staff will 
convene and coordinate the technical team, provide technical support to the technical team, 
and prepare the project plan (40 hours for Lead Staff, 60 hours for technical staff, and 10 hours 
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for Program Manager). The proposed Delta RMP contribution is $15,000. 
 
The budget for Year 2+ will be developed as part of the project plan. The estimated cost of 
implementing the study in future years (total expected duration of study is 1-3 years) is in the 
range of $100-$200k/yr.  
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Summary of Draft Pesticide Proposals for FY17/18 Workplan
The Pesticides Subcommittee and TAC recommend a dual-study approach, consisting of 
intensive aquatic toxicity monitoring at a key indicator site, combined with trends monitoring at 
representative targeted sites. The two study components complement each other in their 
approach to addressing management and assessment questions. Study component 1 provides a 
thorough characterization of pesticide inputs to the Delta from the majority of the upstream 
watershed to the Delta. The approach of Study Component 1 consists of integrated 
measurements of toxicity and pesticides using ex-situ exposure chambers and passive samples, 
thus greatly expanding the time period covered by the sampling. Study Component 2 initiates 
monitoring for trends in TMDL pesticides and associated toxicity within the Delta. This Study 
Component is designed to characterize conditions (are pesticide concentrations greater than 
water quality benchmarks?) and trend (“is the needle moving due to regulatory and related 
management actions?”) at two targeted representative sites. This study component will also 
employ the same passive sampling methodology as study one to gain information on the 
occurrence of a larger list of pesticides at the targeted Delta sites. The sampling periods for 
both study components are coordinated. 

The estimated combined cost for all proposed study components is $318,000. 

Study Component 1 - Aquatic Toxicity at an Integrator Site 

This study component evaluates pesticide-related toxicity at the Sacramento River at Hood, a 

key indicator site that represents the integration of a large watershed prior to entering the 

Delta. 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 lethal and 

sub-lethal endpoints (survival, growth, behavioral). In the laboratory, chronic Ceriodaphnia 

dubia and Selenastrum capricornutum toxicity tests will be conducted and timed to be 

concurrent with each ex-situ exposure event. Chemical analyses will be included to help identify 

chemicals causing observed toxicity.  

The estimated cost for the proposed study component is $178,527. 

Management Drivers Addressed 

This study component addresses the overall management question: Are water bodies meeting 

the “no toxics in toxic amounts” water quality objective1?  

Core Management Questions Addressed 

Is there a problem or are there signs of a problem?  

a. Is water quality currently, or trending towards, adversely affecting beneficial uses of the

Delta?

1 Water Quality Control Plan for the Sacramento River and San Joaquin River Basins, III-8.01 - Toxicity. 
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Assessment Questions Addressed 

 S&T 1 - “To what extent do current use pesticides contribute to observed toxicity in the 

Delta?” 

 S&T 1.1A - “If samples are toxic, do detected pesticides explain the toxicity?”  

 S&T 1.2 - “What are the spatial and temporal extents of lethal and sublethal aquatic 

toxicity observed in the Delta?” 

 S&T 1.2A - “Do aquatic toxicity tests at targeted sites indicate a toxic response?” 

The proposed study component will partly address questions S&T1, S&T1.1A, S&T1.2A for the 

majority of the upstream watershed influences on the Delta. Next Steps: Future monitoring 

could increase the spatial coverage of inputs by adding monitoring at additional 

integrator/watershed terminus sites (e.g. San Joaquin River at Vernalis). Evaluation of the 

results from this study in relationship to pesticide use patterns will also help inform a potential 

future monitoring design for the interior Delta.   

Review Comments Addressed 

This study component may address the comment that the sample design should allow for 

sample data to draw inferences about unmonitored time periods. Integrated measurements of 

toxicity and pesticides using ex-situ exposure chambers and passive samples greatly expand the 

time period covered by the sampling. While spatial inferences will not be possible, monitoring 

at a major “integrator” site provides information for Delta locations where potential pesticide 

inputs from multiple upstream sources are combined.  

Data Quality Objectives/Null Hypothesis 

The Data Quality Objectives (DQOs) for this study have not yet been developed. For the first 
year of data collection, established Measurement Quality Objectives (MQOs) will be used to 
ensure the quality of the data. Once some baseline data have been collected, numeric DQOs for 
each of the monitoring questions will be established.  

Study Component 2 - Pesticides Regional Assessment, Delta Tributaries 
This study component describes monitoring to characterize conditions (are pesticide 

concentrations greater than water quality benchmarks?) and trend (“is the needle moving due 

to management actions?”) at 2 targeted representative sites. The approach will be to use four 

lines of evidence for evaluating if prioritized pesticides are potentially at levels of concern: a) 

toxicity testing, b) chemical analysis of water grab samples for TMDL pesticides (pyrethroids, 

chlorpyrifos, and diazinon) and comparison of concentrations of detected pesticides with 

thresholds of concern, c) deployment of passive sampling devices for chemical analysis for a 

longer list of pesticides, and d) toxicity identification evaluations (TIEs). 

The estimated cost for the proposed study is $124,473. 

Management Drivers Addressed 
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TMDLs and other control efforts to reduce loads and effects of pyrethroids, chlorpyrifos and 

diazinon, and other pesticides.  

Core Management Questions Addressed 

Status and Trends 

Is there a problem or are there signs of a problem?   

a. Is water quality currently, or trending towards, adversely affecting beneficial uses of the 

Delta?  

Effectiveness Tracking 

Are water quality conditions improving as a result of management actions such that beneficial 

uses will be met? 

 

Assessment Questions Addressed 

(these are new proposed assessment questions – to be confirmed by TAC/SC) 

S&Tx.a Are pesticide concentrations in the Delta potentially at levels of concern and are 

associated impacts likely?  

S&Tx.b Are pesticide concentrations and observed toxicity decreasing or increasing? 

The proposed project component will address questions S&Tx.A (condition) for two indicator 

sites that will be selected to represent small waterbodies downstream of high-use areas (based 

on reported use of pyrethroids, the pesticide group of most immediate concern), where use 

reduction is happening.  

The project component will also initiate trend monitoring to address question S&Tx.B. Next 

steps: Data from this study will help characterizing variance in concentrations across important 

seasons at representative sites, which will help to refine DQOs and develop a monitoring design 

for detecting long-term trends. Future planning will evaluate options for improving sensitivity of 

trend detection and increasing spatial coverage.    

Review Comments Addressed 

The study component aligns the Delta RMP assessment questions more directly with TMDL-

related management decisions and aims to generate baseline data to inform the Central Valley 

Pyrethroid TMDL and other control efforts.   

Data Quality Objectives/Null Hypothesis 

The initial and preliminary quality objective (DQO) is the ability to detect a trend in 

concentrations of pyrethroids and other priority pesticides on the order of 2.5 ng/L/year over a 
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10-15 year period. This trend is roughly equivalent to the decline of current concentrations at 

the most impacted sites to below detection over this period. This DQO can be refined when 

Fy17/18 data are available. 

3 – Planning Budget 
Both Proposal 1 and Proposal 2 will need additional planning and DQO discussions before the 

first samples are collected in November 2017. Therefore, the Pesticide Subcommittee has 

requested additional meeting time during the first quarter of the FY17/18. These additional 

pesticide subcommittee meetings are required to finalize data quality, site selection, and other 

details of the monitoring design. The proposed budget will allow preparing and facilitating 3 

pesticide subcommittee meetings between July 1 and September 30 to finalize details of the 

monitoring designs.  

Cost: $15,000.  

 

Summary Table of Draft Proposal for FY17/18 Workplan 

Study Component Cost For detailed proposal 
see 

pages 

1 – Aquatic Toxicity at Indicator Sites  
$178,527 

 
7-23 

2 – Pesticides Regional Assessment, Delta Tributaries  
Representative Targeted Sites: Prioritizing power to detect 
interannual trends 

 
$124,473 

 

 
24-40 

3 – Planning Budget   
$15,000 

 

 
 

All Study Components  $318,000  

 

Delta RMP Assessment Questions for Pesticides. Highlighted questions are addressed by proposed 

study elements. 

Type Core Management Questions Assessment Questions Addressed by  

Status & Trends 

Is there a problem or are there 
signs of a problem?   
a. Is water quality currently, 

or trending towards, 
adversely affecting 
beneficial uses of the 
Delta?  

b. Which constituents may be 
impairing beneficial uses in 

1. To what extent do pesticides contribute to observed 
toxicity in the Delta?  

1.1. Which pesticides or degradates have the highest 
potential to be causing toxicity in the Delta and 
therefore should be the priority for monitoring and 
management? 

A. If samples are toxic, do detected pesticides explain 
the toxicity? 

B. If samples are not toxic, do detected pesticide 
concentrations exceed other thresholds of concern 

Study Component 1 
 
Study Component 1 
 
 
 
Study Component 1 
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Type Core Management Questions Assessment Questions Addressed by  

subregions of the Delta? 
c. Are trends similar or 

different across different 
subregions of the Delta? 

(e.g., water quality objectives or Office of Pesticide 
Programs aquatic toxicity benchmarks)? 

1.2. What are the spatial and temporal extents of lethal 
and sublethal aquatic and sediment toxicity 
observed in the Delta? 

A. Do aquatic or sediment toxicity tests at targeted 
sites indicate a toxic response? 

B. If answer to A is yes, which other toxicity 
indicator(s) should guide monitoring and 
management of pesticides in Years 2+? 

2. What are the spatial/temporal distributions of 
concentrations of currently used pesticides identified 
as likely causes of observed toxicity? 

2.1. Which pesticides have the highest risk potential 
(based on DPR’s risk prioritization model2) and 
should be included in chemical analyses? 

A. Is the list of pesticides included in USGS 
pesticide scan sufficient for Delta RMP 
monitoring design? 

B. Are methods available to monitor pesticides 
with high-risk potential not included in USGS 
pesticide scan? 

2.2. How do concentrations of the pesticides with the 
highest risk potential vary seasonally and spatially? 

New proposed: 
x.A. Are pesticide concentrations in the Delta potentially 
at levels of concern and are associated impacts likely? 
x.B. Are pesticide concentrations and observed toxicity 
decreasing or increasing? 

 
 
 
 
 
Study Component 1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Study Component 2 
 
Study Component 2 

Sources, 
Pathways, 
Loadings & 
Processes 

Which sources and processes 
are most important to 
understand and quantify?   
a. Which sources, pathways, 

loadings, and processes (e.g., 
transformations, 
bioaccumulation) contribute 
most to identified problems? 

b. What is the magnitude of 
each source and/or pathway 
(e.g., municipal wastewater, 
atmospheric deposition)? 

c. What are the magnitudes of 
internal sources and/or 
pathways (e.g. benthic flux) 
and sinks in the Delta? 

1. What are the principal sources and pathways 
responsible for aquatic and sediment toxicity 
observed in the Delta?  

2. What are the fates of prioritized pesticides and 
degradates in the environment? 

2.1. Do physical/chemical properties of priority 
pesticides, application rates and processes, and 
ambient conditions influence the degree of toxicity 
observed? 

3. What are the spatial/temporal use patterns of 
priority pesticides? 

1.  

Forecasting 
Scenarios 

a. How do ambient water 
quality conditions respond 
to different management 
scenarios 

b. What constituent loads can 

1. How do pesticide concentrations respond to different 
management scenarios? 

2. What pesticide loads can the Delta assimilate without 
exceeding water quality criteria established to 
protect beneficial uses? 

 

                                                           
2 http://www.cdpr.ca.gov/docs/emon/pubs/ehapreps/analysis_memos/prioritization_report_2.pdf 

http://www.cdpr.ca.gov/docs/emon/pubs/ehapreps/analysis_memos/prioritization_report_2.pdf
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Type Core Management Questions Assessment Questions Addressed by  

the Delta assimilate without 
impairment of beneficial 
uses? 

c. What is the likelihood that 
the Delta will be water 
quality-impaired in the 
future? 

3. How will climate change affect concentrations and/or 
loadings of pesticides and impacts to aquatic species?   

Effectiveness 
Tracking 

a. Are water quality conditions 
improving as a result of 
management actions such 
that beneficial uses will be 
met? 

 
b. Are loadings changing as a 

result of management 
actions? 

1. Are pesticide-related toxicity impacts 
decreasing over time? 

Study Component 2 
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1 - Aquatic Toxicity at an Integrator Site 
Executive Summary 
Prior work on toxicity in the Delta during the 2000 has 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 pesticide loadings, and intermittent 
pesticide loading. We propose to look at a key indicator site that represents the integration of a 
large watershed prior to entering the Delta: the Sacramento River at Hood Department of 
Water Resources (DWR) real time monitoring station. 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 lethal and sub-lethal endpoints 
(survival and growth) and other analyses including behavioral trials and potentially future 
biomarker analyses on samples from surviving organisms, if funding becomes available. In the 
laboratory, chronic Ceriodaphnia dubia and Selenastrum capricornutum toxicity tests will be 
conducted and 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 is the temporal extent of lethal and sub-lethal aquatic toxicity observed at a targeted 
integrator site to the Delta? 

2) Do aquatic toxicity tests at this targeted integrator site indicate a toxic response? 

3) To what extent do current use pesticides contribute to observed toxicity at this major 
integrator site to the Delta, and  

4) If an exposure event has toxicity, do the detected pesticides explain the toxicity? 

 

Background and Motivation 
Prior work on toxicity in the Delta during the 2000 has demonstrated that toxicity is found in 
low frequency and spatially sparse. This is due to three reasons. First, the organophosphorus 
insecticides were found to be acutely toxic even with grab samples and widespread in many 
waterbodies (de Vlaming et al., 2000) but have since been controlled by various regulatory 
actions (TMDLs, dormant spray regulations, cancelation of products) and best management 
practices. Second, the dilution from the large watershed flows and tidal excursion create low 
concentrations. Third, the complex and large Delta watershed provides intermittent loading 
due to transport times within the watershed, diverse cropping patterns, as well as mixed land 
uses.  

The 2017/2018 Delta RMP comes with very limited funding for assessing the management 
questions addressing pesticide and toxicity. For comparison, an IEP study of the Pelagic 
Organism Decline and the role of contaminants in the Delta (IEP, Werner et al., 2010a) was 
spatially and temporally extensive with costs of ~$1,000,000/year for three years. Therefore, 
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we propose a study that: 1) is limited in geographic scope – using key integrator locations to 
limit field study resources, 2) provides a more complete picture of exposure in real-time, and 3) 
utilizes a knowledge-based approach to provide cost-effective information. This project will use 
the information from previous studies and predictive modeling of the predicted high use 
pesticides from CDPR priority model (Luo 2014) runs for these locations.  

There were 12 instances of toxicity observed with C. dubia and 8 with S. capricornutum at 5 
Delta RMP locations in 2015/2016 (draft Delta RMP Annual Monitoring Report 2015-2016). 
Four of these toxicity instances were to C. dubia at Hood, while the San Joaquin River at Buckley 
Cove had the greatest toxicity – 4 samples with toxicity to C. dubia and 5 sample with toxicity to 
algae. 

Applicable Management Decisions and Assessment Questions 
Overall management question:  Are water bodies meeting the “no toxics in toxic amounts” 
water quality objective?  

Table 1. Assessment questions addressed by Study Component 1.  

Assessment Question 

S&T 1.2 - “What are the spatial and temporal extents of lethal and sublethal aquatic 
toxicity observed in the Delta?” 

S&T 1.2A - “Do aquatic toxicity tests at targeted sites indicate a toxic response?” 

S&T 1.0 - “To what extent do current use pesticides contribute to observed toxicity in 
the Delta?” 

S&T 1.1A - “If samples are toxic, do detected pesticides explain the toxicity?” 

 

The proposed study component will partially address questions S&T1, S&T1.1A, S&T1.2A for the 
majority of the upstream watershed influences on the Delta. Future monitoring could increase 
the spatial coverage of inputs by adding monitoring at additional integrator/watershed 
terminus sites (e.g. San Joaquin River at Vernalis). Evaluation of the results from this study in 
relationship to pesticide use patterns will also help inform a potential future monitoring design 
for the interior Delta.   

Approach 
We propose to look at a key indicator site that represents the integration of the Sacramento 
River watershed prior to entering the Delta, the Sacramento River at Hood DWR real-time 
monitoring station. The Hood location represents downstream input from: (1) Colusa Basin 
Drain, (comprises primarily nonpoint; i.e., agricultural runoff), (2) downstream of the 
Sacramento metropolitan area (includes ~ 2/3 of the urban storm water), (3) downstream of 
Feather River (which are primarily agricultural influences), and (4) downstream of the 
Sacramento Regional WWTP discharge point with permitted flow of 181 million gallons per day.  
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See Figure 1 from Biales et al., 2015. We propose that water pumped from the river would run 
through on-site tanks (called ex-situ exposure) with the salmonid Rainbow Trout (Oncorhynchus 
mykiss; representative of salmonids) and the invertebrate Hyalella azteca (representative of 
fish food) based on USEPA (2002a) test method (SWAMP 2008). The critical event time periods 
(see Table 1) is based on previous knowledge of the watershed (Biales et al., 2015). The DWR 
station can house flow-through exposure tanks (which integrates toxicity in real-time) and 
therefore, expose the test species for 24/7 over the course of sensitive time periods (e.g., 
spring runoff, 1st fall flush). After the determined exposure time, the exposed test organisms 
are assessed for the standard lethal (survival) and sub-lethal endpoints such as swimming 
behavior. Additionally, samples from surviving organisms can be archived for future biomarker 
analyses (Anderson et al., 2007, Collier et al., 2014) as funding becomes available.  

In the laboratory, chronic Ceriodaphnia dubia (representative of fish food) and Selenastrum 
capricornutum (phytoplankton) toxicity tests (USEPA 2002b) will be conducted and timed 
concurrently with each ex-situ exposure event. These species have exhibited the majority of 
sublethal impacts in Year 1 of the Delta RMP, and these chronic tests are not suitable for the 
ex-situ exposure. Ambient water samples for laboratory toxicity testing and chemical analyses 
will be collected from the DWR Station at the Sacramento River in Hood, California.   

 

 

Figure 1. Map of DWR Hood Station on Sacramento River  

Prior ex-situ work has taken place at the Sacramento River at Hood real-time monitoring 
station, using a variety of species such as Delta Smelt (Werner et al., 2010 a), fathead minnow 
(Deanovic et al., 2014; Biales et al., 2015), H. azteca, and C. dubia (Werner et al., 2010a; 
Deanovic et al. 2014). Ex-situ toxicity testing work has also taken place at the Rough and Ready 
station in the port of Stockton (Werner et al. 2010a).  Lastly, in-situ toxicity testing with H. 



 
Delta RMP Pesticides 

FY17/18 Workplan  
Study Component 1 

 

 
 

10 

azteca was used to evaluate the effectiveness of vegetative ditches as a best management 
practice in Yolo, County (Werner et al., 2010b).3  

 

Table 2. Sampling Design 

Sample stratum Key integrator site representing Sacramento River watershed prior 
to entering the Delta 

Sampling periods 

1st Flush (Oct-Nov) 

Spring runoff (March) 

Irrigation (June) 

Sampling events 

Two 14d ex-situ events per sampling period: 6 total 

Two passive sampler deployments per sampling period: 6 total 

Two grab samples per sampling period: 6 total 

Sites 
DWR real-time water quality station in Hood, California on Sacramento 
River 

Matrix Water, ex-situ 

Toxicity 
Selenastrum and Ceriodaphnia in the lab 

Rainbow trout and Hyalella ex-situ 

Chemistry 
Pesticides + additional analytes 

Passive sampling with POCIS (Polar Organic Chemical Integrative 

                                                           
3 Biales et al. (2015) observed high survival in adult FHMs exposed weekly or for the entire month during fall 2008 
(the lowest observed survival rate was 83%). Similar results were observed during spring 2009 sampling (lowest 
observed rate of 91% in week 2). In a spring 2009 month-long exposure, ~ 30%  mortality was observed in both 
monthly and weekly exposures. Larvae were exposed to 0%, 25%, 50%, 75%, or undiluted river water (100%) 
collected at the Hood sampling site in both the fall (no 50% treatment) and spring sampling periods. Significant 
mortality was observed in the 25% and 100% river water exposures in fall and in the 25% river water during the 
spring exposures. No changes in growth were observed in larvae exposed during the November sampling. In the 
spring sampling, growth was significantly reduced by approximately 10% at all dilutions greater than 25% of Hood 
water. The reduction in growth was accompanied by a significant trend of a concentration- dependent reduction in 
total escape performance  in the March spring exposures.  
Werner et al. (2010) conducted six exposure experiments in the sample period March - May 2009, using larval 
delta smelt, larval fathead minnow (FHM), and the amphipod H. azteca, concurrently with ambient delta smelt 
toxicity testing at UCD-AHPL. Larval delta smelt survival was poor both in the control and ambient water. No 
toxicity to H. azteca or P. promelas was detected.  
Deanovic et al. (2014 ) observed significant mortality to fathead minor (P. promelas) in one of three 14d ex-situ 
exposures at the Hood station during the spring runoff period, but not in the traditional toxicity test, and there was 
no significant mortality during the second or third monitoring events.  
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Sampler) 

TIE: Trigger: > 50% reduction in survival or growth in 96h (3 max) 

 

Each event will be up to 30 days in length, with two exposure periods within an event (includes 
two non-exposure days in between the periods for clean-up/set-up). Day 0 (first) and Day 17 
(second) exposures will be timed to run concurrently in the laboratory and in ex-situ. Toxicity 
testing following USEPA methods (2002b) with S. capricornutum and chronic C. dubia will be 
conducted twice within each event (e.g., days 0 and 17) in the laboratory, mirroring the ex-situ 
toxicity testing with H. azteca (juvenile) and O. mykiss (15-30 days old) within each event 
(Figure 2). Reference toxicant tests for each test species will be conducted in the laboratory. 

 

Figure 2. Outline of event  

Ex-situ toxicity tests will be based on protocols outlined in Werner et al. (2010a) Deanovic et al. 

(2014), and Biales et al. (2015). Method validation has included internal tests evaluating 

ambient temperature extremes on H. azteca (17-33 °C), the presence and effect of 

Nannochloropsis on ex-situ cage flow rate, and general flow rate and water exchange based on 

test chamber screen size. Ex-situ devices and toxicity test success have been evaluated in 

previous studies (Werner, et al., 2010a, b; Deanovic et al., 2014; Bailes et al., 2015) and 

protocols have been optimized based on results.  

At termination of each ex-situ exposure, a subset of Rainbow trout from the ambient sample 

(Hood) and the on-site control from each station will be brought back to UCD AHP Laboratory 

for determination of the swimming behavior endpoint, in addition to length and wet weight. 

Swimming behavior will be analyzed via video recording and Noldus EthosVision XT Animal 

Behavior Software (Wageningen, The Netherlands) and will evaluate at a minimum velocity and 

total distance traveled. Unless determined otherwise based on amount of sample needed for 

biomarker analyses (i.e., a greater number of fish are required), replication will be based on the 

USEPA (2002a) test method. The method at a minimum requires a minimum number of 

organisms (10 organisms per replicate; four replicates per treatment), and will be determined 

under the guidelines of the Institute for Laboratory Animal Research Guide for the Care and Use 

of Laboratory Animals, and the UC Davis Animal Welfare Assurance on file with the US Public 

Health Service. 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Lab C. dubia Lab C. dubia

Lab S. capricornutum Lab S. capricornutum

Grab sample chemical analysis Grab sample chemical analysis

Ex-situ Exposure Period 1 Ex-situ Exposure Period 2

Passive Samplers Chemical Analysis Passive Samplers Chemical Analysis

Event
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Samples for chemical analysis will be collected by UCD AHPL and analyzed by USGS as 1) grab 

samples on Day 0 and Day 17 of each exposure for pesticide analysis and to link organism 

responses in laboratory toxicity tests, and 2) continuously during each 14-day exposure period 

using passive samplers (e.g., POCIS) to link organism responses in ex-situ exposures. Grab 

samples will include analyses for herbicides, fungicides, insecticides, degradates, copper, 

synergists, and plant growth regulators. These groups can be further narrowed down after 

results from the Year 1 DRMP final summary report has been finalized, based on frequency and 

location of detections. At this time, USGS can analyze passive samplers for pesticides, with 

samples preserved for other analytes (e.g., metals, CECs), if additional funding becomes 

available. 

 

Data Quality Objectives  

The Data Quality Objectives (DQOs) for this study have not yet been developed. The goal is to 
be able to answer the following monitoring questions: 

 What is the temporal extent of lethal aquatic toxicity at an integrator site representing 
the inputs to the Delta from the Sacramento River watershed?  

 What is the temporal extent of sublethal aquatic toxicity at an integrator site 
representing the inputs to the Delta from the Sacramento River watershed? 

 What percent of samples with observed toxicity are associated with current use 
pesticide concentrations in water indicating current use pesticides as the source of the 
toxicity? 

For the first year of data collection, established Measurement Quality Objectives (MQOs) will 
be used to ensure the quality of the data.  Once some baseline data have been collected, 
numeric DQOs for each of the monitoring questions will be established.   

Measurement Quality Objectives 

Laboratory toxicity tests 

 Test acceptability criteria for chronic S. capricornutum 96-hr toxicity tests require an 

average cell growth of 2x105 and less than or equal to 20% coefficient of variation 

among control replicates. 

 Test acceptability criteria for chronic C. dubia toxicity tests require 80% or greater 

survival in the controls, with at least 60% of surviving females having an average of 15 

neonates and three broods. 
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Ex-situ toxicity tests 

 Test acceptability criteria for H. azteca 14-day survival ex-situ tests require 80% or 

greater control survival. 

 Test acceptability criteria for O. mykiss 14-day ex-situ tests require 80% or greater 

survival in the controls. 
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Table 3. Measurement quality objectives for toxicity testing and water quality measurements. 

Parameter Accuracy Precision Completeness 

pH ± 0.2 ± 0.5 pH units 90% 

Conductivity ± 2.0 ± 10% 90% 

Temperature ± 0.1 ± 10% 90% 

Dissolved Oxygen ± 0.2 ± 10% 90% 

Ammonia ± 0.5% ± 10% 90% 

Hardness Standard Reference 

Material (SRM) within 

95% CI stated by 

provider of material 

± 10% 90% 

Alkalinity SRM within 95% CI 

stated by provider of 

material 

± 10% 90% 

Toxicity Testing: 

Laboratory 

N/A Reference toxicant 

performance, based on 

cumulative control 

charts: LC50 and/or EC25 

within 2 standard 

deviations of the 

running mean from at 

least 20 data points 

90% 

Toxicity Testing: 

Ex-situ 

N/A Although there is the 

inability to conduct 

reference toxicant tests 

ex-situ, reference 

toxicant tests 

conducted in the 

laboratory can indicate 

whether ex-situ 

organisms are 

performing within their 

normal range of 

sensitivity. 

80% 

(The completeness 

criterion for this 

parameter is reduced 

due to the potential for 

external confounds 

such as environmental 

changes that are 

uncontrollable in the 

field) 

Data Entry 100% NA 90% 
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Table 4. Measurement Quality Objectives for chemistry. 

Constituent Matrix Reporting Group RL MDL Unit Laboratory Method 

Dichlorophenyl-3-
methyl Urea, 3,4- 

Water Herbicides 3.5 3.5 ng/L USGS USGS – SIR 
2012-5026 

DDD (p,p') Water Degradates 6.1 6.1 ng/L USGS TM-5-C2 

DDE (p,p') Water Degradates 6.9 6.9 ng/L USGS TM-5-C2 

Diazoxon Water Degradates 5.0 5.0 ng/L USGS TM-5-C2 

Dichloroaniline, 3,4- Water Degradates 3.2 3.2 ng/L USGS USGS – SIR 
2012-5026 

Dichloroaniline, 3,5- Water Degradates 7.6 7.6 ng/L USGS TM-5-C2 

Dichlorophenylurea, 
3.,4- 

Water Degradates 3.4 3.4 ng/L USGS USGS – SIR 
2012-5026 

Fipronil Desulfinyl Water Degradates 1.6 1.6 ng/L USGS TM-5-C2 

Fipronil Desulfinyl 
Amide 

Water Degradates 3.2 3.2 ng/L USGS TM-5-C2 

Fipronil Sulfide Water Degradates 1.8 1.8 ng/L USGS TM-5-C2 

Fipronil Sulfone Water Degradates 3.5 3.5 ng/L USGS TM-5-C2 

Malaoxon Water Degradates 5.0 5.0 ng/L USGS TM-5-C2 

Tebupirimphos Oxon Water Degradates 2.8 2.8 ng/L USGS TM-5-C2 

Acibenzolar-S-methyl Water Fungicides 3.0 3.0 ng/L USGS  

Azoxystrobin Water Fungicides 3.1 3.1 ng/L USGS TM-5-C2 

Boscalid Water Fungicides 2.8 2.8 ng/L USGS TM-5-C2 

Captan Water Fungicides 10.2 10.2 ng/L USGS  

Carbendazim Water Fungicides 4.2 4.2 ng/L USGS USGS – SIR 
2012-5026 

Chlorothalonil Water Fungicides 4.1 4.1 ng/L USGS TM-5-C2 

Cyazofamid Water Fungicides 4.1 4.1 ng/L USGS USGS – SIR 
2012-5026 

Cymoxanil Water Fungicides 3.9 3.9 ng/L USGS USGS – SIR 
2012-5026 

Cyproconazole Water Fungicides 4.7 4.7 ng/L USGS TM-5-C2 

Cyprodinil Water Fungicides 7.4 7.4 ng/L USGS TM-5-C2 

Desthio-
Prothioconazole 

Water Fungicides 3.0 3.0 ng/L USGS USGS – SIR 
2012-5026 

Difenoconazole Water Fungicides 10.5 10.5 ng/L USGS TM-5-C2 

Dimethomorph Water Fungicides 6.0 6.0 ng/L USGS TM-5-C2 

Ethaboxam Water Fungicides 3.8 3.8 ng/L USGS USGS – SIR 
2012-5026 

Famoxadone Water Fungicides 2.5 2.5 ng/L USGS TM-5-C2 

Fenamidone Water Fungicides 5.1 5.1 ng/L USGS TM-5-C2 

Fenarimol Water Fungicides 6.5 6.5 ng/L USGS TM-5-C2 

Fenbuconazole Water Fungicides 5.2 5.2 ng/L USGS TM-5-C2 

Fenhexamid Water Fungicides 7.6 7.6 ng/L USGS TM-5-C2 

Fluazinam Water Fungicides 4.4 4.4 ng/L USGS TM-5-C2 

Fludioxonil Water Fungicides 7.3 7.3 ng/L USGS TM-5-C2 

Fluopicolide Water Fungicides 3.9 3.9 ng/L USGS TM-5-C2 
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Fluoxastrobin Water Fungicides 9.5 9.5 ng/L USGS TM-5-C2 

Flusilazole Water Fungicides 4.5 4.5 ng/L USGS TM-5-C2 

Flutolanil Water Fungicides 4.4 4.4 ng/L USGS TM-5-C2 

Flutriafol Water Fungicides 4.2 4.2 ng/L USGS TM-5-C2 

Fluxapyroxad Water Fungicides 4.8 4.8 ng/L USGS TM-5-C2 

Imazalil Water Fungicides 10.5 10.5 ng/L USGS TM-5-C2 

Ipconazole Water Fungicides -- -- ng/L USGS TM-5-C2 

Iprodione Water Fungicides 4.4 4.4 ng/L USGS TM-5-C2 

Kresoxim-methyl Water Fungicides 4.0 4.0 ng/L USGS TM-5-C2 

Mandipropamid Water Fungicides 3.3 3.3 ng/L USGS USGS – SIR 
2012-5026 

Metalaxyl Water Fungicides 5.1 5.1 ng/L USGS TM-5-C2 

Metconazole Water Fungicides 5.2 5.2 ng/L USGS TM-5-C2 

Myclobutanil Water Fungicides 6.0 6.0 ng/L USGS TM-5-C2 

Paclobutrazol Water Fungicides 6.2 6.2 ng/L USGS TM-5-C2 

PCNB Water Organochlorines 3.1 3.1 ng/L USGS TM-5-C2 

Picoxystrobin Water Fungicides 4.2 4.2 ng/L USGS TM-5-C2 

Propiconazole Water Fungicides 5.0 5.0 ng/L USGS TM-5-C2 

Pyraclostrobin Water Fungicides 2.9 2.9 ng/L USGS TM-5-C2 

Pyrimethanil Water Fungicides 4.1 4.1 ng/L USGS TM-5-C2 

Quinoxyfen Water Fungicides 3.3 3.3 ng/L USGS TM-5-C2 

Sedaxane Water Fungicides -- -- ng/L USGS TM-5-C2 

Tebuconazole Water Fungicides 3.7 3.7 ng/L USGS TM-5-C2 

Tetraconazole Water Fungicides 5.6 5.6 ng/L USGS TM-5-C2 

Thiabendazole Water Fungicides 3.6 3.6 ng/L USGS USGS – SIR 
2012-5026 

Triadimefon Water Fungicides 8.9 8.9 ng/L USGS TM-5-C2 

Triadimenol Water Fungicides 8.0 8.0 ng/L USGS TM-5-C2 

Trifloxystrobin Water Fungicides 4.7 4.7 ng/L USGS TM-5-C2 

Triflumizole Water Fungicides 6.1 6.1 ng/L USGS TM-5-C2 

Triticonazole Water Fungicides 6.9 6.9 ng/L USGS TM-5-C2 

Zoxamide Water Fungicides 3.5 3.5 ng/L USGS TM-5-C2 

Alachlor Water Herbicides 1.7 1.7 ng/L USGS TM-5-C2 

Atrazine Water Herbicides 2.3 2.3 ng/L USGS TM-5-C2 

Benefin Water Herbicides 2.0 2.0 ng/L USGS TM-5-C2 

Butralin Water Herbicides 2.6 2.6 ng/L USGS TM-5-C2 

Butylate Water Herbicides 1.8 1.8 ng/L USGS TM-5-C2 

Clomazone Water Herbicides 2.5 2.5 ng/L USGS TM-5-C2 

Cycloate Water Herbicides 1.1 1.1 ng/L USGS TM-5-C2 

Cyhalofop-butyl Water Herbicides 1.9 1.9 ng/L USGS TM-5-C2 

Dacthal Water Herbicides 2.0 2.0 ng/L USGS TM-5-C2 

Diuron Water Herbicides 3.2 3.2 ng/L USGS USGS – SIR 
2012-5026 
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Dithiopyr Water Herbicides 1.6 1.6 ng/L USGS TM-5-C2 

EPTC Water Herbicides 1.5 1.5 ng/L USGS TM-5-C2 

Ethalfluralin Water Herbicides 3.0 3.0 ng/L USGS TM-5-C2 

Flufenacet Water Herbicides 4.7 4.7 ng/L USGS TM-5-C2 

Fluridone Water Herbicides 3.7 3.7 ng/L USGS USGS – SIR 
2012-5026 

Hexazinone Water Herbicides 8.4 8.4 ng/L USGS TM-5-C2 

Metolachlor Water Herbicides 1.5 1.5 ng/L USGS TM-5-C2 

Molinate Water Herbicides 3.2 3.2 ng/L USGS TM-5-C2 

Napropamide Water Herbicides 8.2 8.2 ng/L USGS TM-5-C2 

Novaluron Water Herbicides 2.9 2.9 ng/L USGS TM-5-C2 

Oryzalin Water Herbicides 5.0 5.0 ng/L USGS USGS – SIR 
2012-5026 

Oxadiazon Water Herbicides 2.1 2.1 ng/L USGS TM-5-C2 

Oxyfluorfen Water Herbicides 3.1 3.1 ng/L USGS TM-5-C2 

Pebulate Water Herbicides 2.3 2.3 ng/L USGS TM-5-C2 

Pendimethalin Water Herbicides 2.3 2.3 ng/L USGS TM-5-C2 

Penoxsulam Water Herbicides 3.5 3.5 ng/L USGS USGS – SIR 
2012-5026 

Prodiamine Water Herbicides 5.2 5.2 ng/L USGS TM-5-C2 

Prometon Water Herbicides 2.5 2.5 ng/L USGS TM-5-C2 

Prometryn Water Herbicides 1.8 1.8 ng/L USGS TM-5-C2 

Propanil Water Herbicides 10.1 10.1 ng/L USGS TM-5-C2 

Pronamide  Water Herbicides 5.0 5.0 ng/L USGS TM-5-C2 

Simazine Water Herbicides 5.0 5.0 ng/L USGS TM-5-C2 

Thiazopyr Water Herbicides 4.1 4.1 ng/L USGS TM-5-C2 

Thiobencarb Water Herbicides 1.9 1.9 ng/L USGS TM-5-C2 

Triallate Water Herbicides 2.4 2.4 ng/L USGS TM-5-C2 

Tributyl 
Phosphorotrithioate, 
S,S,S- 

Water Herbicides 3.1 3.1 ng/L USGS TM-5-C2 

Trifluralin Water Herbicides 2.1 2.1 ng/L USGS TM-5-C2 

Acetamiprid Water Insecticides 3.3 3.3 ng/L USGS USGS – SIR 
2012-5026 

Allethrin Water Insecticides 4.1 4.1 ng/L USGS TM-5-C2 

Bifenthrin Water Insecticides 4.7 4.7 ng/L USGS TM-5-C2 

Carbaryl Water Insecticides 6.5 6.5 ng/L USGS TM-5-C2 

Carbofuran Water Insecticides 3.1 3.1 ng/L USGS TM-5-C2 

Chlorantraniliprole Water Insecticides 4.0 4.0 ng/L USGS USGS – SIR 
2012-5026 

Chlorpyrifos Water Insecticides 2.1 2.1 ng/L USGS TM-5-C2 

Clothianidin Water Insecticides 3.9 3.9 ng/L USGS USGS – SIR 
2012-5026 

Coumaphos Water Insecticides 3.1 3.1 ng/L USGS TM-5-C2 

Cyantraniliprole Water Insecticides 4.2 4.2 ng/L USGS USGS – SIR 
2012-5026 
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Cyfluthrin, total Water Insecticides 5.2 5.2 ng/L USGS TM-5-C2 

Cyhalothrin, total Water Insecticides 4.5 4.5 ng/L USGS TM-5-C2 

Cypermethrin, total Water Insecticides 5.6 5.6 ng/L USGS TM-5-C2 

DDT (p,p') Water Insecticides 3.5 3.5 ng/L USGS TM-5-C2 

Deltamethrin Water Insecticides 3.5 3.5 ng/L USGS TM-5-C2 

Diazinon  Water Insecticides 0.9 0.9 ng/L USGS TM-5-C2 

Dinotefuran Water Insecticides 4.5 4.5 ng/L USGS USGS – SIR 
2012-5026 

Esfenvalerate Water Insecticides 3.9 3.9 ng/L USGS TM-5-C2 

Ethofenprox Water Insecticides 2.2 2.2 ng/L USGS TM-5-C2 

Fenpropathrin Water Insecticides 4.1 4.1 ng/L USGS TM-5-C2 

Fenpyroximate Water Insecticides 5.2 5.2 ng/L USGS TM-5-C2 

Fenthion Water Insecticides 5.5 5.5 ng/L USGS TM-5-C2 

Fipronil Water Insecticides 2.9 2.9 ng/L USGS TM-5-C2 

Flonicamid Water Insecticides 3.4 3.4 ng/L USGS USGS – SIR 
2012-5026 

Imidacloprid Water Insecticides 3.8 3.8 ng/L USGS USGS – SIR 
2012-5026 

Indoxacarb Water Insecticides 4.9 4.9 ng/L USGS TM-5-C2 

Malathion Water Insecticides 3.7 3.7 ng/L USGS TM-5-C2 

Methoprene Water Insecticides 6.4 6.4 ng/L USGS TM-5-C2 

Methoxyfenozide Water Insecticides 2.7 2.7 ng/L USGS USGS – SIR 
2012-5026 

Methidathion Water Insecticides 7.2 7.2 ng/L USGS TM-5-C2 

Parathion, Methyl Water Insecticides 3.4 3.4 ng/L USGS TM-5-C2 

Pentachloroanisole Water Insecticides 6.5 6.5 ng/L USGS TM-5-C2 

Permethrin, total Water Insecticides 3.4 3.4 ng/L USGS TM-5-C2 

Phenothrin Water Insecticides 5.1 5.1 ng/L USGS TM-5-C2 

Phosmet Water Insecticides 4.4 4.4 ng/L USGS TM-5-C2 

Propargite Water Insecticides 6.1 6.1 ng/L USGS TM-5-C2 

Pyridaben Water Insecticides 5.4 5.4 ng/L USGS TM-5-C2 

Resmethrin Water Insecticides 5.7 5.7 ng/L USGS TM-5-C2 

Tebupirimfos Water Insecticides 1.9 1.9 ng/L USGS TM-5-C2 

Tefluthrin Water Insecticides 4.2 4.2 ng/L USGS TM-5-C2 

Tetradifon Water Insecticides 3.8 3.8 ng/L USGS TM-5-C2 

Tetramethrin Water Insecticides 2.9 2.9 ng/L USGS TM-5-C2 

Thiacloprid Water Insecticides 3.2 3.2 ng/L USGS USGS – SIR 
2012-5026 

Thiamethoxam Water Insecticides 3.4 3.4 ng/L USGS USGS – SIR 
2012-5026 

Tolfenpyrad Water Insecticides 2.9 2.9 ng/L USGS USGS – SIR 
2012-5026 

Piperonyl butoxide Water Synergists 2.3 2.3 ng/L USGS TM-5-C2 

Flumetralin Water Plant Growth 
Regulator 

5.8 5.8 ng/L USGS TM-5-C2 
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Statistics 

Each sample will be characterized by descriptive statistics including the mean response and 

variation among replicates. Toxicity is defined as a statistically significant reduction in test 

organism performance in an ambient sample compared to a laboratory control (one-tailed 

tests, P < 0.05). When toxicity is detected, the Delta RMP will be notified. Laboratory C. dubia 

and S. capricornutum samples exhibiting >50% reduction in survival (C. dubia) or growth (S. 

capricornutum) within 96 hours will be examined in Toxicity Identification Evaluations. 

Data from laboratory exposures will be analyzed using both USEPA standard single 

concentration statistical analysis and one-way ANOVA with Tukey’s multiple comparison 

procedure (USEPA 2002a, Appendix H). The USEPA method of data analysis involves the 

comparison of each sample to one control, and shows the results of the tests according to the 

standardized statistical method used in aquatic toxicology monitoring. After statistical 

evaluations, laboratory toxicity data will be entered into the SWAMP database. 

O. mykiss survival, growth, and behavior, and H. azteca survival, growth, and behavior, will be 

examined at termination of ex-situ 14-day water column tests. In the 14-day H. azteca water 

column test, the percent survival in each replicate is calculated as [# surviving / (# surviving + # 

dead bodies found)]. Analysis of ex-situ toxicity data of O. mykiss survival and growth and H. 

azteca survival will consist of ANOVA techniques and/or multiple comparisons tests. 

Reporting/Deliverables 

The main deliverable will be a technical report prepared by UC Davis, Rich Breuer, and Debra 
Denton.  

UCD AHP will provide brief quarterly reports to the Delta RMP, which will include a summary of 
completed activities and data results in tabular form summarizing toxicity tests, biological, 
physical, and chemical analyses of project samples completed during the previous quarter.  

Data will be uploaded to CEDEN after QAQC review by ASC. 
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Table 5. Schedule of completion dates. 

Activity  Completion Date 

Project Management and Administration June 30, 2018 

Toxicity Testing  

- Ex-situ Exposures August 30, 2018 

- Laboratory Toxicity Testing August 30, 2018 

- Chemical Analyses August 30, 2018 

Verification and Validation of Data  

- Final Quality Inspection of Data 
October 15, 2018 

- Data Accuracy Check 

Invoicing October 15, 2018 

Reports  

- Progress Reports July 30, 2017; then quarterly 

thereafter 

- Draft Project Report to ASC November 30, 2018 

- ASC Comments on Draft Project Report December 15, 2018 

- Data QAQC Review December 31, 2018 

- Draft Project Report for Pesticide 

Subcommittee Review 

January 31, 2019 

- Pesticide Subcommittee Review February 28, 2019 

- Draft Project Report for TAC Review March 31, 2019 

- TAC Review April 30, 2019 

- Draft Project Report for SC Review May 30, 2019 

- Final Project Report June 30, 2019 

- Data upload to CEDEN February 28, 2019 
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Budget 
 

Table 6. Budget detail outline – proposed cost to Delta RMP.  

Item Unit Cost Number Subtotal Total Cost 

Water Toxicity 

$960 Selenastrum 96-h water lab 
test  

6 $5,760 

$100,586 

$1,160 Ceriodaphnia 7d chronic 
water lab test  

6 $6,960 

$2,160 Hyalella 14d survival ex-situ 
test 

6 $12,960 

$3,400 Fish 14d ex-situ test 6 $20,400 
$2,951 Behavior analysis 6 $17,706 

TIEs $6,600 (max cost) 3 (max) $19,800 
Supplies $5,000 Disposable 

Supplies/organisms 
1 $5,000 

Equipment $12,000 Behavior Software 1 $12,000 

Water Chemistry 
(USGS) 

Grab samples:   

$20,258 

  $2,400 for all analytes (DRMP) 6 $14,400 
POCIS samples:   
  $68 POCIS holder 1 $68 
  $65 POCIS 6 $390 
  $900 for analysis 6 $5,400 

Unit cost per 
event 

$20,140.67 6  $120,844.02 

Data 
Management 

$18,636 (incl. GSR fees) UCD  $18,636 $18,636 $0 Pesticides - In-kind by SWRCB   $0 

Reporting $2,534 UCD  $2,534 $5,634 $3,100 DRMP Technical Oversight  $3,100 
University 
Overhead 30% on direct costs   $33,413 

Estimated total    $178,527 
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Figure 3. Conceptual design of Study Component 1.   
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2 –Pesticides Regional Assessment, Delta Tributaries 
Executive Summary 
This study component describes monitoring to characterize conditions (see Targets table) and 

trend (“is the needle moving due to regulatory and related management actions?”) at targeted 

representative sites. Specifically, two sites in representative wadeable streams will be selected 

and monitored for selected pesticides and aquatic toxicity 9 times during three representative 

periods (“first flush”, spring runoff, summer irrigation). The grab samples will be complemented 

by 6 long-term (14 days) deployments of passive samplers, which will provide integrated 

measures of exposure during the periods.  

 

The monitoring results will be evaluated to determine if any pesticides are potentially at levels 

of concern each year but the primary goal is to collect a 10-year dataset, which can be used to 

test for expected trends due to management actions. The approach for evaluating if prioritized 

pesticides are potentially at levels of concern will use four lines of evidence:  

a) toxicity testing,  

b) chemical analysis of water grab samples for TMDL pesticides (pyrethroids, 

chlorpyrifos, and diazinon) and comparison of concentrations of detected pesticides 

with thresholds of concern,  

c) deployment of passive sampling devices for chemical analysis for a longer list of 

pesticides based on output from the California Department of Pesticide Registration 

(CDPR) Surface Water Monitoring Prioritization model, and  

d) toxicity identification evaluations (TIEs).   

 

The estimated cost for the proposed study is $125,733. 

Background and Motivation 
The proposed project component evaluates water quality conditions relative to the presence 

and impacts of pesticides that are of greatest concern to regulators and water resources 

managers. The focus of this effort is on pyrethroids and the organophosphate pesticides 

chlorpyrifos and diazinon. TMDLs for chlorpyrifos and diazinon have been implemented for the 

Delta and upstream watersheds. A Central Valley Pyrethroids TMDL is in development.  

 

Concerns over pesticides are not limited to pyrethroids and organophosphates. There are also 

concerns over the cumulative impacts of multiple pesticides present in the water body. For 

example, when diazinon and chlorpyrifos appear in water at the same time, they exhibit 

additive toxicity. The first year of Delta RMP monitoring has detected a total of 54 pesticides.   
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Applicable Management Decisions and Assessment Questions 
 

Decisions to be informed: 

 TMDL updates (pyrethroids, chlorpyrifos, diazinon) 

 Listing/delisting of Delta waterways 

 

Table 1. Assessment and monitoring questions. 

Assessment Question Refined Monitoring Question(s) 

Proposed new assessment 
questions: 
Are pesticide concentrations in 
the Delta potentially at levels of 
concern and are associated 
impacts likely?  
 
Are pesticide concentrations 
and observed toxicity 
decreasing? 

Primary goal:  
 

 Are water concentrations of pyrethroids, diazinon, 
and chlorpyrifos in creeks receiving urban and 
agricultural drainage greater than targets?  

 

 Is there observed water column toxicity in creeks 
receiving urban and agricultural drainage?  

 
Secondary goal: 
 

 Are water concentrations of pyrethroids, diazinon, 
and chlorpyrifos in creeks receiving urban and 
agricultural drainage decreasing?  
 

 Is toxicity in water or sediment in creeks receiving 
urban and agricultural drainage decreasing?  
 

 What percentage of samples from creeks receiving 
urban and agricultural drainage have toxicity that is 
associated with pyrethroids, diazinon, and 
chlorpyrifos concentrations?  

 

The proposed project component will address questions S&Tx.A (condition) for two indicator 

sites that will be selected to represent small waterbodies downstream of high-use areas (based 

on reported use of pyrethroids, the pesticide group of most immediate concern), where use 

reduction is happening.  

The project component will also initiate trend monitoring to address question S&Tx.B. Next 

steps: Data from this study will help characterizing variance in concentrations across important 

seasons at representative sites, which will help to refine DQOs and develop a monitoring design 
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for detecting long-term trends. Future planning will evaluate options for improving sensitivity of 

trend detection and increasing spatial coverage. 

Approach 

The proposed approach is to assess condition and trends relative to the presence and impacts 

of pesticides prioritized for monitoring. The approach 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 of water grab samples for TMDL pesticides (pyrethroids, chlorpyrifos, and 

diazinon) and comparison of concentrations of detected pesticides with thresholds of concern, 

and c) deployment of passive sampling devices for chemical analysis for a longer list of 

pesticides based on output from the California Department of Pesticide Registration (CDPR) 

Surface Water Monitoring Prioritization model.  

 

Parameters 

See Appendix 3 for the full list of all recommended pesticides based on output from the DPR 

Surface Water Monitoring Prioritization (SWMP) model. Monitoring of the full list is not 

possible because of budget constraints. The proposed approach combines low level analysis of 

pyrethroids and organophosphates in water grab samples (see Appendix 5) and passive 

sampling and analysis of a longer list of pesticide analytes by USGS (identical with the list of 

analytes presented in Table 4 of study component 1 on pages 11-14). 

 

Targets 

 

Table 2. Water quality targets. 

Constituents Target Value 

Pyrethroids  

Pyrethroids Pyrethroid Pesticides Water Column 

Additivity Numeric Target (TMDL 

Numeric Target) 

Acute Pyrethroid Trigger and Chronic Pyrethroid 

Trigger (see Appendix 1) 

Sediment 

Toxicity 

Hyalella azteca 10-day survival (TMDL 

target) = no toxicity 

Toxic determination is based on comparison of the 

test organism’s response to the sample and a control 

Diazinon and Chlorpyrifos 

Diazinon 

Chlorpyrifos 

Basin Plan Numeric WQOs 

 

 Diazinon: 

Acute: 0.16 μg/L 

Chronic: 0.10 μg/L 

Chlorpyrifos: 

 Acute: 0.025 μg/L  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 Chronic: 0.015 μg/L 

Pesticides Additive Toxicity (Basin Plan) See Appendix 2 

Pesticides No toxicity Ceriodaphnia (reproduction and survival) is most 

sensitive test for OP pesticides 

All recommended pesticides 

All 

recommended 

pesticides 

OPP benchmarks Existing table would to be updated if adding new 

target analytes  

Pesticides Additive Toxicity (Basin Plan) See Appendix 2 

Pesticides No toxicity Ceriodaphnia 

Hyalella 

Selenastrum 

 

Sampling Design  
 

Table 3. Sampling design. 

 

Sample stratum 
 

 

Representative or important creeks – Table 1 lists potential sites 

 
Sampling periods Fall 1st Flush (October - November) 

Winter runoff (December - February) 

Spring runoff (March - April) 

Irrigation season (June - August) 
Sampling events Water grab samples: 9 sampling events per year (1st Flush – 1, Winter – 4, Spring – 2, 

Irrigation – 2) 

Passive sampling: 6 deployments per year (2 per sampling period, except 1st Flush) 

Sites 2 targeted sites 
Matrix Water 
Toxicity Hyalella, Ceriodaphnia, Selenastrum1 

Chemistry Pesticides 

DOC/POC + other ancillary parameters 

Passive sampling with POCIS (Polar Organic Chemical Integrative Sampler) 

Pesticide-focused 

TIEs 
Trigger: > 50% reduction in endpoint  
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1FHM is not included due to 1) limited budget and 2) low toxicity in 2015-2017 data to date (one sample with 

reduced growth at Vernalis on 01/19/16). FHM toxicity should be periodically reassessed to identify if it is affected 

by changing pesticide use patterns. 

DRAFT Site Selection Criteria  

 

Waterbodies considered for sampling 

The target population of water bodies for this study are all small (wadeable) streams, creeks, 

and sloughs receiving urban and agricultural drainage and considered Delta waterways. From 

this population, the Pesticide Subcommittee will select two representative sites to monitor 

initially. The number of sites could increase in future years if funding is increased. The 

Subcommittee considered options for a randomized sampling design that would allow for 

spatial inferences across the Delta. However, ultimately, they decided that monitoring 

representative sites would be more efficient and could be chosen using the Subcommittee’s 

knowledge of the Delta and prior studies.  Below is a draft list of criteria that the Subcommittee 

will use to guide the selection of the representative sites. The following table and figure show 

three potential sites that will be considered for FY17/18. 

Site Criteria 

1. Immediately downstream of high-use areas (reported use of pyrethroids, diazinon, and 

chlorpyrifos) 

2. Representing areas where use reduction is happening (or planned)/other areas as 

controls 

3. Upstream of potential dilution waters 

4. Detections from previous monitoring (above benchmarks) 

5. Ecologically sensitive areas 

6. Collocation with gauging station 

7. Concurrent monitoring by and cooperation potential with other agencies (e.g. SPoT) 

8. Well-mixed 

9. Wadeable or bridge-crossing 

10. Capable of being sampled without disturbing bottom sediments near sampling points 

11. Staff safety and accessibility 
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Table 4. Candidate Creeks/Sites for FY17/18. 

Candidate Sites 

 

Latitude 

 

Longitude Land Use Listings/ TMDL Notes No. 

Ulatis C @ Brown Rd 38.307 -121.795 
Mixed ag/ 

urban 
Diazinon 

Delta RMP; 

recommended by 

Pesticide 

Subcommittee 1 

The second targeted site will be recommended by the Pesticide Subcommittee after further evaluation of upstream 

sources, cooperation potential with other agencies, and potential upstream dilution waters. The following two sites 

are likely candidates: 

Marsh C @ E 

Cypress Crossing 

(Brentwood) 

37.991 -121.696 
Mixed ag/ 

urban 

Diazinon  

Sediment Toxicity 

Unknown Toxicity 

SpoT site  

2 

Mosher Slough  

(MS-14R) 
38.032 -121.365 Urban Diazinon 

Stockton 

stormwater site  3 
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Figure 1. Map of Candidate Sites.  
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Budget  
 

Table 5. Budget. 

 Unit Cost Number Total cost 

Sampling ~$700/site-event 18 $12,600 

Water Toxicity $960 – Selenastrum 96-h Water Test  

$1,160 – Ceriodaphnia 7-d Chronic Water Test 

$660 – Hyalella 96-h Water Test 

$1,200 – Pimephales 7-d Water Test 

18 

18 

18 

0 

$55,0441 

Water Chemistry 
$455 – Analysis by EPA Method 8270 NCI-SIM2  

$2,040 – Water sample extraction/analysis (USGS) 3 

$900 – Passive sampler extraction/analysis (USGS) 

$68 – POCIS holders4  

$65 – POCIS6 

$127 – DOC/TOC, TSS 

18 

0 

 

12 

2 

12 

18 

$26,6035 

TIEs Pyrethroid/OP-focused: 

~ $3,000/sample  
2 $6,000 

Unit cost for site/event $5,569 18  $100,247  

Data management $14,226  $14,226 

Reporting $10,000  $10,000 

 

Estimated total  

 

  $124,473 

1Cost estimate for toxicity testing includes 10% QA.  

2The pesticide subcommittee recommended analysis by USGS for a subset of water samples from each 

sampling period, if additional funding becomes available. This would help evaluate presence of other 

prioritized pesticides (Appendix 3) and also serve as a cross-comparison of analyses performed by UGSG 

and the selected commercial lab. 

3See list of analytes in Appendix 4. 

4State Board may cover cost for POCIS holders and membranes in-kind 

5Cost estimate for chemical analyses includes 20% QA for all items except POCIS holders.  
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Subcontractors 
 

Sampling – TBD. Independent contractors to collect samples. 

Toxicity through AHPL (SWAMP contract) 

Proposed chemistry lab partners: USGS, Caltest 

 

Data Quality Objectives 
The following initial data quality objective (DQO) has been assumed for this monitoring 

program.  Delta RMP stakeholders can adjust the DQO. The initial value was chosen as a 

starting point. 

 Trends Assessment: To be able to detect a trend in concentrations of pyrethroids and 

other priority pesticides on the order of 2.5 ng/L/year over a 10-15 year period. This 

trend is roughly equivalent to the decline of current concentrations to below detection 

over this period. 

Summary and Qualifiers 

The power analyses conducted are preliminary. All power analyses are based on understanding 

the variability of the concentrations in time and space. Not enough data was available to 

adequately define the variability in the concentrations of pyrethroids and other priority 

pesticides. Estimates of the variability were made based on limited data and assumptions. Both 

the data and the assumptions should be updated when new information is available.  

The data quality objectives for this monitoring design are also preliminary. DQOs should be 

established after careful consideration of how the data will be used. The Delta RMP participants 

are just starting to discuss this project and have not resolved this question yet. Therefore, the 

power analysis should be revisited after the DQOs are more clearly defined. For example, if 

there was a desire to detect trends after only 5 years as a “leading indicator” of management 

effectiveness, the sample size that would be needed would be much higher.  

Trends Assessment 

With the fixed station design, several monitoring stations would be strategically located in 

creeks that are part of the study population.  The frequency of sample collection at these 

stations that would be needed to detect a given trend can be estimated through a power 

analysis if the variability of pyrethroids concentrations is known.  For the purposes of this 

preliminary power analysis, the results from the Delta RMP monitoring at Ulatis Creek in 

FY15/16 was combined with data from Lower Marsh Creek from 2012-2016 to estimate 

variability in pyrethroid concentrations. Bifenthrin was assumed to be representative of 

pyrethroids and other priority pesticides. Results of the power analysis are shown in the 
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following table. In order to detect a trend of 2.5 ng/L/year in approximately 15 years, 

approximately 10 samples would need to be collected from each station each year. Therefore, 

the number of samples collected each year for the fixed station design would have to be 10 

times the number of stations in order to achieve the trend assessment DQO. The study design 

proposed for this study is to collect 9 samples per year from each station, which is consistent 

with meeting the initial DQO.  After a year of data collection, the DQO and the power analysis 

should be revisited using updated data. 

Table 6. Number of years of sampling to detect trend in bifenthrin, assuming 10 samples per 

year with 80% power or greater. 

Trend Annual 
Sampling 

Biennial 
Sampling 

Triennial 
Sampling 

5.0 ng/L 10 years 13 years 13 years 

3.3 ng/L 14 years 17 years 19 years 

2.5 ng/L 16 years 21 years 22 years 

1.0 ng/L 29 years 35 years 40 years 
 

Water Toxicity 

Toxicity will be defined as a significant reduction in test organism performance in a sample 

compared to a laboratory control (one-tailed tests, p<0.05). Data will be analyzed using both 

USEPA standard single concentration statistical analysis (USEPA, 2002, Appendix H).  A power 

analysis for detecting changes in water toxicity could not be completed.  

 

Reporting/Deliverables 
 

Table 7. Deliverables. 

Product Frequency Due Date Reviewed By/ Reported 

To 

Annual Monitoring 

Report 

Annual 5 months after the end of the field season 

(2/28/18) 

TAC, SC 

Interpretive Report 

(Not funded in proposal) 

TBD (6/30/2021) TAC, SC 
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Appendix 1 – TMDL Numeric Target for Pyrethroids 
 

 
 

 

  



 

 35 

 
  



 

 36 

Appendix 2 – Additive Toxicity 
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Appendix 3 – Full list of recommended pesticides 
 

Analytes Pesticide Group Detected 

by Delta 

RMP 

USGS 

analyte 

MDL 

(ng/L) 

Analytical 

Method 

Available- 

Other Labs 

Method  MDL 

(ng/L) 

Bifenthrin Pyrethroid x x 0.7 x EPA 8270 MOD 0.02 

Cyfluthrin Pyrethroid  x 1.0 x EPA 8270 MOD 0.01 

Cyhalothrin Pyrethroid x x 0.5 x EPA 8270 MOD 0.03 

Cypermethrin Pyrethroid  x 1.0 x EPA 8270 MOD 0.04 

Deltamethrin Pyrethroid  x 0.6 x EPA 8270 MOD 0.03 

Esfenvalerate Pyrethroid  x 0.5 x EPA 8270 MOD 0.05 

Fenpropathrin Pyrethroid  x 0.6 x EPA 8270 MOD 0.1 

Permethrin Pyrethroid x x 0.6 x EPA 8270 MOD 0.3 

Chlorpyrifos Organophosphate x x 2.1 x EPA 8270 MOD 0.4 

Diazinon Organophosphate x x 0.9 x EPA 8270 MOD 0.02 

Acephate Organophosphate       

DDVP Organophosphate       

Malathion Organophosphate  x 3.7 x EPA 614 5 

Carbaryl  Insecticide x x 6.5 x EPA 632 500 

Chlorantraniliprole  Insecticide x x 4.2    

Clofentezine Insecticide       

Diflubenzuron Insecticide       

Dimethoate Insecticide    X EPA 614 1 

Etoxazole Insecticide       

Fenpyroximate  Insecticide  X 5.6    

Flubendiamide Insecticide       

Fipronil Insecticide x x 2.9 x EPA 8270M_NCI 0.5 

Hexythiazox Insecticide       

Imidacloprid  Insecticide x x 4.9    

Indoxacarb  Insecticide X x 4.9    

Methoxyfenozide  Insecticide X x 2.7    
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Analytes Pesticide Group Detected 

by Delta 

RMP 

USGS 

analyte 

MDL 

(ng/L) 

Analytical 

Method 

Available- 

Other Labs 

Method  MDL 

(ng/L) 

Methomyl Insecticide       

Propargite Insecticide  x 6.1    

Spiromesifen Insecticide       

Thiamethoxam Insecticide x x 3.9    

Atrazine  Herbicide x x 2.3 x EPA 614 30 

Dichlobenil Herbicide       

Dithiopyr Herbicide x x 1.6    

Diuron  Herbicide x x 3.2 x EPA 32 600 

Ethalfluralin  Herbicide  x 3.0    

Glufosinate ammonium Herbicide    x EPA 547 ~1000 

Glyphosate isopropylamine 

salt 

Herbicide    x EPA 547 ~1000 

Glyphosate, potassium salt Herbicide    x EPA 547 ~1000 

Hexazinone Herbicide x x 8.4 X EPA 633 Mod ~1000 

Isoxaben Herbicide       

Myclobutanil  Herbicide x x 6.0    

Norflurazon Herbicide       

Oryzalin Herbicide x x 5.0    

Oxyfluorfen Herbicide x x 3.1    

Paraquat dichloride Herbicide    x EPA 549.2 ~1000 

Pendimethalin  Herbicide x x 2.3    

Penoxsulam  Herbicide x x 3.5    

Prodiamine  Herbicide x x 5.2    

Prometryn  Herbicide x x 1.8    

Propanil  Herbicide x x 10.1    

S-metolachlor Herbicide x x 1.5 x EPA 614 (~500) 

Simazine Herbicide x x 5.0 x EPA 614 70 

Sulfometuron methyl Herbicide       

Thiobencarb Herbicide x x 1.9 x EPA 614 8 
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Analytes Pesticide Group Detected 

by Delta 

RMP 

USGS 

analyte 

MDL 

(ng/L) 

Analytical 

Method 

Available- 

Other Labs 

Method  MDL 

(ng/L) 

Trifluralin Herbicide  x 2.1    

Azoxystrobin Fungicide x x 3.1  HPLC MSMS Scan 5,000 

Boscalid Fungicide x x 2.8    

Cyprodinil Fungicide x x 7.4    

Difenoconazole Fungicide x x 10.5    

Pentachloronitrobenzene 

(PCNB) 

Fungicide x x 3.1 x EPA 608.1/8081 100 

Propiconazole Fungicide x x 5.0 x EPA 632 Mod 5,000 

Pyraclostrobin Fungicide  x 2.9    

Quinoxyfen Fungicide x x 3.3    

Tebuconazole Fungicide  x 5.6    

Trifloxystrobin Fungicide x x 4.7    

Triflumizole Fungicide  x 6.1    
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Appendix 4 – Method EPA 8270D MOD (GCMS-MS-NCI/MRM). 
Method EPA 8270D includes 11 pyrethroids, chlorpyrifos, and diazinon. 

 
 

PYRD3QAnalysis Code: Matrix:  W Method:  EPA 8270D MOD(GCMS-MS-NCI/MRM)

CAS# Compound Name Reporting Units MDL  PQL  RDL

584-79-2 Allethrin .04.03.0264Included ng/L

82657-04-3 Bifenthrin .02.02.0182Included ng/L

68359-37-5 Cyfluthrin .02.02.0124Included ng/L

91465-08-6 Lambda-Cyhalothrin .04.04.0339Included ng/L

52315-07-8 Cypermethrin .04.04.0357Included ng/L

66841-25-6 Deltamethrin:Tralomethrin .08.03.0255Included ng/L

51630-58-1 Esfenvalerate:Fenvalerate .05.05.0466Included ng/L

39515-41-8 Fenpropathrin .1.06.0556Included ng/L

102851-06-9 Tau-Fluvalinate .2.16.0319Included ng/L

52645-53-1 Permethrin .5.5.294Included ng/L

7696-12-0 Tetramethrin .05.03.0248Included ng/L

2921-88-2 Chlorpyrifos 1.5.435Optional ng/L

333-41-5 Diazinon .06.04.0185Optional ng/L

Page 1 of 1 Wednesday, January 11, 2017

 Analysis Code Default
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Technical Reports Proposals 

Summary Table of Draft Proposals for the FY17/18 Workplan 

Project Proposal FY17/18 FY18/19 

Pulse of the Delta Report 

The purpose of the Pulse Report will be to 
provide a concise overview of recent RMP 
activities and findings, and a look ahead to 
significant products anticipated in the next two 
years. 

$40,000 TBD 

Synthesis of Years 1&2 of Current Use 
Pesticides and Toxicity Data 

The purpose of the synthesis is to perform 
detailed analysis of the data from the first two 
years of pesticide and toxicity monitoring to 
answer Delta RMP management questions, 
inform decisions about future monitoring designs; 
and develop content on recent findings for the 
State of the Bay Delta Science Conference and 
the Pulse reports. 

$60,000 $0 

All proposals $100,000 TBD 
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Pulse of the Delta Report 

 

In the Communication Plan, there is a placeholder for a Pulse of the Delta report to be released in 
fall 2018 at the State of the Bay Delta Science Conference. In order to produce a major 
publication in the fall of 2018, planning and writing needs to begin in the upcoming fiscal year.  

A full Pulse document typically requires having 3-4 technical reports completed and approved 
by the Steering Committee 9-12 months in advance, after which the Steering Committee works 
on high level messaging. Unfortunately, the Delta RMP will not have enough technical reports 
in time to justify a Pulse report. However, a “Pulse Lite” report would be achievable and would 
be helpful to raise the profile of the Program at the conference. The longer Pulse of the Delta 
report could be prepared in 2020. After 2 additional years of monitoring and analysis, we will 
be able to produce a more meaningful report with stronger conclusions. 

The purpose of the Pulse lite will be to provide a concise overview of recent RMP activities and 
findings, and a look ahead to significant products anticipated in the next two years. Preparing 
this report would also give the Steering Committee and TAC the opportunity to craft a 
consensus message about water quality in the Delta.  

The planned report will include: 

• a brief summary of some of the most noteworthy findings of this multifaceted Program; 
• a description of the management context that guides the Program; and 
• a summary of progress in and plans for addressing priority water quality topics. 

Proposed Outline 

• Program Impact 
o The Impact of the Delta RMP on Management Decisions 
o RMP Goal and Management Questions 

• Program Highlights 
o Coming Attractions 
o Recent Publications 

• Program Area Updates 
o Pathogens 
o Nutrients 
o Current Use Pesticides 
o Mercury 

http://www.waterboards.ca.gov/centralvalley/water_issues/delta_water_quality/delta_regional_monitoring/program_docs/drmp_comm_plan.pdf
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For an example of a similar report, see the RMP Update report produced by the Bay RMP 
(www.sfei.org/rmp/update) in 2016. 

 

Scope of Work and Schedule 

No. Task Schedule 
1 Develop a detailed outline and scope with RMP committees 

 Prepare a comprehensive budget and schedule 
December 31, 2017 

2 Manage subcontractors June 30, 2018 
3 Develop draft content  June 30, 2018 
4 Manage comments/review by RMP committees June 30, 2018 

Unfunded tasks include: 

• Graphic design 
• Printing 
• Outreach/Communications 

Budget 

$40,000  

This is an approximate, not-to-exceed budget to allow work to start on the report in FY17/18. 
Depending on the scope of the report chosen by the Steering Committee, additional funds may 
need to be allocated, either from Reserve or in the FY18/19 budget, to complete the whole 
report. 

Tasks 1, 2 and 4 will be ASC labor. Task 3 will be a combination of ASC labor and 
subcontractors, depending on the outline that is developed by the RMP committees.  

  

http://www.sfei.org/rmp/update
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Synthesis of Years 1&2 of Current Use Pesticides and Toxicity Data 

 

The Delta RMP Communication Plan calls for a technical report in FY17/18 that synthesizes the 
first two years of Delta RMP current use pesticides and toxicity monitoring.  

The purpose of the technical report will be to:  

• Perform detailed analysis of the data from the first two years of pesticide and toxicity 
monitoring to answer Delta RMP management questions; 

• Inform decisions about future monitoring designs; and 
• Develop content on recent findings for the State of the Bay Delta Science Conference and 

the Pulse reports. 

The outline for this report will be developed in collaboration with the Pesticides Subcommittee. 
We expect that a significant amount of time and effort will be required to develop the scope for 
this report, including what methods will be used to analyze and synthesize the data. We also 
believe that it will benefit from including the contributions of two or more co-authors, to bring 
an additional perspective and to help make sure the report is accepted by different stakeholder 
groups.  

A short data report for year 1 has already been drafted. The year 2 data will be summarized in a 
similar data report by February 28, 2018 using funding that has already been allocated.  The 
funding requested for the Year 1-2 technical report will allow for detailed analysis of the data 
from both years, building off the foundation of the yearly data reports. 

  

http://www.waterboards.ca.gov/centralvalley/water_issues/delta_water_quality/delta_regional_monitoring/program_docs/drmp_comm_plan.pdf
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Scope of Work and Schedule 

No. Task Schedule 
1 Develop a detailed outline with the Pesticide Subcommittee, 

TAC, and Steering Committee 
December 31, 2017 

2 Manage subcontractors June 30, 2018 
3 Draft technical report June 30, 2018 
4 Manage comments/review by RMP committees September 30, 2018 
5 Final technical report October 31, 2018 

Unfunded tasks include: 

• Presentation of findings at 2018 State of the Bay Delta Science Conference 

 

Budget 

$60,000 

The cost of this project is scalable, depending on the outline that is chosen. The not-to-exceed 
budget of $60,000 includes $20,000 for subcontractors to pay honoraria for co-authors.  

Tasks 1, 2 4, and 5 will be ASC labor. Task 3 will be a combination of ASC labor and 
subcontractors, depending on the outline that is developed by the RMP committees. 
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Section 8.B.1 of the Delta RMP Charter states: 

 

For third-party contracts exceeding $50,000, the Implementing Entity will use a 
competitive process. Proposals may be obtained by either (a) issuance of a formal Request 
for Proposals, or (b) solicitation of at least three proposals from qualified contractors; 
recognizing that, for highly specialized work, it may only be possible to obtain proposals 
from fewer contractors. The requirement for a competitive process may be waived by the 
Implementing Entity when it determines that there is only one source for the 
merchandise or service needed, and no other product/service reasonably meets the stated 
need or specifications. Criteria that may be considered in agreeing upon a sole source 
contract include, for example: unique or specialized technical expertise, unique or 
specialized access to data or information, a joint venture already specified in a proposal, 
and access to matching funds or in-kind services. 

 

For the FY17/18 Workplan and Budget, two subcontracts greater than $50,000 are proposed:  

• USGS and  
• the Marine Pollution Studies Laboratory at Moss Landing.   

 

Both subcontracts meet the criteria for a sole source justification. The rationale for each 
justification is provided in the following sections.  
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Vendor Selection Form for the U.S. Geological Survey 

In order to provide open and free competition and to obtain the maximum value for each dollar 
expended, SFEI-ASC has a competitive bidding policy for purchasing services or goods greater 
than or equal to $50,000. In addition, positive efforts shall be made by SFEI-ASC to utilize small 
business, minority owned firms, and women business enterprises, whenever possible. Such 
efforts, as outlined in 45 CFR Part 74.44 will allow these sources the maximum feasible 
opportunity to compete for contracts. SFEI-ASC will use, but not be limited to, the State of 
California DBE online directory as a source for possible references: 
http://www.dot.ca.gov/hq/bep/find_certified.htm  

Submit this form, along with original quotes, to the Program Director or Executive Director for 
review. Original documents go to the Contracts Manager for retention. An electronic copy will 
be made available on the shared drive. 

Date: 4/18/2017   Requestor: Matthew Heberger   

Stage of funding for vendor: Proposal In negotiations Contracted 

Program: Delta RMP   Project/Task # (if known): 8111.18 

 I have obtained at least three (3) competitive quotes and have chosen the supplier based on 
price, reliability, delivery, service, or other factors (attach quotes). If chosen vendor is not lowest 
cost bidder, detail the reason(s) why the vendor was selected on the next page. 

VENDOR Date of Quote Total $ Comments 
USGS  $195,000 Value based on FY17/18 quote. 
    
    

Vendor Selected: 

Vendor Name:  U.S. Geological Survey                                                          
Contact:  Brian Bergamaschi, Bryan Downing, Tamara Kraus   
Address:  6000 J. Street, Sacramento, CA 95819  
Phone: 916-278-3053  Fax:    Email: bbergama@usgs.gov  

Reason for Selection (explanation required below): 

Vendor is the lowest cost provider  Vendor is sole acceptable provider 

Vendor provided best overall offer Emergency/Urgency 

http://www.dot.ca.gov/hq/bep/find_certified.htm
mailto:bbergama@usgs.gov


 

4 

 

Vendor is sole provider   Other 

Explanation (attach additional information if necessary): 

ASC staff recommend a sole source subcontract with the US Geological Survey (USGS) for this 
work because of the unique, specialized, technical experience as documented by:  

• The specialized nature of the proposed work, which is research outside the domain of 
typical contractors.  

•  USGS unique access to ship-based flow-through sensors. The approach is to make high 
frequency (1/sec) measurements from a high-speed boat across broad areas of the Delta. 
This is made possible through the recent development of a boat-mounted flow-through 
sampling system that can be operated at high speeds (~20 mph), permitting rapid 
collection of high-quality measurements over large regions, within the context of a single 
tide. The resulting data is then mapped to the simultaneously-collected geopositional data 
(GPS) to generate maps with high spatial resolution.  

• Unique access to information in the USGS databases and software. 
• USGS prepared a comprehensive synthesis of sensor-based measurements in the Delta 

and, therefore, is uniquely qualified to perform these types of measurements in the Delta. 

For these two reasons, staff recommend a sole source contract with the USGS because this 
vendor is the sole acceptable provider for the work.  

We respectfully request your approval. 

To be completed by Program Director or Executive Director 

Yes No The vendor quote(s)/explanation have been reviewed and appear reasonable for 
the proposed work. 

 Matthew Heberger   

Requestor’s Printed / Typed Name 

             

Requestor’s Signature       Date 

             

Program Director or Executive Director’s Signature   Date 
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Vendor Selection Form 

In order to provide open and free competition and to obtain the maximum value for each dollar 
expended, SFEI-ASC has a competitive bidding policy for purchasing services or goods greater 
than or equal to $50,000. In addition, positive efforts shall be made by SFEI-ASC to utilize small 
business, minority owned firms, and women business enterprises, whenever possible. Such 
efforts, as outlined in 45 CFR Part 74.44 will allow these sources the maximum feasible 
opportunity to compete for contracts. SFEI-ASC will use, but not be limited to, the State of 
California DBE online directory as a source for possible references: 
http://www.dot.ca.gov/hq/bep/find_certified.htm  

Submit this form, along with original quotes, to the Program Director or Executive Director for 
review. Original documents go to the Contracts Manager for retention. An electronic copy will 
be made available on the shared drive. 

Date: 04/18/2017   Requestor: Matthew Heberger   

Stage of funding for vendor: Proposal In negotiations Contracted 

Program: Delta RMP   Project/Task # (if known): 8111.18 

 I have obtained at least three (3) competitive quotes and have chosen the supplier based on 
price, reliability, delivery, service, or other factors (attach quotes). If chosen vendor is not lowest 
cost bidder, detail the reason(s) why the vendor was selected on the next page. 

VENDOR Date of Quote Total $ Comments 
Marine Pollution 
Studies Laboratory 
at Moss Landing  

 $209,016 Value based on FY17/18 quote. 
MLML will provide a match of 
$25,000  

    

Vendor Selected: 

Vendor Name:  Marine Pollution Studies Laboratory at Moss Landing   
Contact:  Wes Heim (Director)        
Address: 7544 Sandholdt Road   Moss Landing, CA 95039   
Phone: (831) 771-4459  Fax:    Email:  wheim@mlml.calstate.edu  

Reason for Selection (explanation required below): 

Vendor is the lowest cost provider  Vendor is sole acceptable provider 

Vendor provided best overall offer Emergency/Urgency 

http://www.dot.ca.gov/hq/bep/find_certified.htm
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Vendor is sole provider Other 

Explanation (attach additional information if necessary): 

ASC staff recommend a sole source subcontract with the Marine Pollution Studies 
Laboratory (MPSL) at Moss Landing for this work because of the unique, specialized, technical 
experience as documented by:  

• MPSL is a SWAMP contractor and has been involved with state-wide studies of mercury
over many years. Therefore, data collected by MPSL will be comparable to regional and
statewide datasets.

• MPLS has collected the first year of Delta RMP data in FY16/17.  Continuing to use
MPLS will ensure consistency of analytical and field sampling protocols.

• Wes Heim and his colleagues are recognized as national experts on the monitoring of
mercury in biological tissues and in water, having developed trace metal methods for
measuring mercury speciation in these matrices. This laboratory group has been involved
with the State Surface Water Ambient Monitoring Program since 2001 and has extensive
experience collecting and analyzing water and fish tissues for mercury as evident by the
following projects they have completed in the Delta: Assessment of ecological and
human health impacts of mercury in the Bay-Delta watershed (1999-2003); Transport,
cycling, and fate of mercury and monomethyl mercury in the San Francisco Delta and
tributaries – An integrated mass balance assessment approach (2003-2006); and
Development of best management practices to reduce methyl mercury exports and
concentrations from seasonal wetlands in the Yolo Wildlife Area (2011-2016)

• Measuring mercury concentrations at low levels requires high precision and accuracy.
ASC recommend a sole source laboratory that can conduct the collection and the analyses
to avoid the potential cross contamination that can occur when multiple laboratories and
field collection teams are involved in a project. In addition, it is more cost-effective to
have one entity conducting the field sampling and chemical analyses.

• This laboratory has participated in multiple interlaboratory exercises and consistently
been able to obtain high quality results. MPSL has participated in multiple interlaboratory
exercises including those conducted by the CALFED Mercury Program, State of Florida
Department of Environmental Protections, and Brooks Rand Labs. MPSL placements in
interlaboratory studies are consistently in the top ranks. Furthermore, MPSL analytical
results consistently exceed the quality assurance and quality control requirements
outlined in the SWAMP Laboratory Quality Assurance Program Plan. Finally, MPSL has
been audited to assess mercury analytical abilities as a requirement for participation in
both the federal and California State sponsored CALFED Mercury Program and
SWAMP. Audits concluded: 1) MPSL laboratory’s preparation and analytical spaces are
more than sufficient for the utilized methods and SOPs; 2) Instrumentation and
equipment is current, and in many cases, state-of-the-art; 3) staff expertise and retention
are outstanding; and 4) QA systems implemented at MPSL have greatly benefitted
SWAMP, and are certainly worthy of federal and state-level certifications.
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In addition to the unique technical experience, MPSL is also providing $25,000 of in-kind 
matching funds (10% of the value of the contract).  

For these two reasons, staff recommend a sole source contract with the Marine Pollution Studies 
Laboratory because this vendor is the sole acceptable provider for the work.  

We respectfully request your approval. 

To be completed by Program Director or Executive Director 

Yes No The vendor quote(s)/explanation have been reviewed and appear reasonable for 
the proposed work. 

 Matthew Heberger   

Requestor’s Printed / Typed Name 

             

Requestor’s Signature       Date 

             

Program Director or Executive Director’s Signature   Date 

             

Contracts Manager’s Signature     Date 
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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)  



Harmful Algal Blooms (HABs) Monitoring Proposals 
 

 
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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Review of the Monitoring Design for the Delta Regional Monitoring Program  
Charge to the Independent Review Panel for the Final Review Phase 2 

April 14, 2017 
 
Background/Purpose 

The Delta Regional Monitoring Program (Delta RMP) was initiated by the Central Valley Regional Water Quality 
Control Board (Regional Water Board) to fulfill the need for a comprehensive effort to assess and track water 
quality constituents and their effects in the Delta. The goals of the program are to provide a scientific basis for 
water policy and to document the effectiveness of beneficial use protection and restoration efforts. Establishing 
the Delta RMP also reflects an increasing desire among water quality and resource managers throughout the 
state for more integrated information about patterns and trends in ambient conditions across watersheds and 
regions, as many stressors on beneficial uses are interrelated and must be addressed more holistically (see 
http://deltacouncil.ca.gov/docs/delta-challenges).  

The purpose of this review is to provide an independent and objective assessment of the Monitoring Design. 
This effort has involved an initial review that occurred in the summer of 2016, culminating in a September 2016 
initial phase I report. The reviewers provided constructive comments that will improve the utility and relevance 
of the data collected by the Delta RMP. The Delta RMP Technical Advisory Committee (TAC), technical 
subcommittees, and the Steering Committee have thoroughly considered recommendations and analysis in the 
initial review, and have prepared a response that is attached to the accompanying response letter. The initial 
review involved comments from the Independent Review Panel (IRP) on the scientific quality of the 2015 
Monitoring Design based on the questions posed below. We are requesting that, for the Phase 2 Final Review, 
the IRP consider the revised monitoring design for pesticides, the new monitoring design for nutrients, and the 
existing planned monitoring for mercury (attached) with reference to the original charge questions listed below. 
The new monitoring designs will begin in the next fiscal year beginning in July 2017. The IRP should use the 
information provided in the response letter in developing the final review, which should evaluate whether the 
initial recommendations the IRP provided were adequately addressed. 

Charge to Independent Review Panel for Final Review Phase 2-Charge Questions from the Initial Review to apply 
to Revised, New, and Existing Monitoring Design for Pesticides, Nutrients, and Mercury 

The IRP will review and provide comments and recommendations on the scientific rigor of the Monitoring 
Design. Overall, the IRP will:  

1) Comment on whether the Monitoring Design (including sites, sampling frequencies and methods, and 
target parameters) is adequate to answer the management and assessment questions1 in a reasonable 
amount of time; and  

2) Provide recommendations for scientific criteria (i.e., value of the information provided, linkage to 
management question, availability of alternative methods) the Delta RMP should consider when 
deciding how to distribute limited resources towards monitoring efforts.  

                                                           
1 Management questions reflect specific concerns about multiple aspects of the Delta and the impacts of human activities. Assessment questions are 
more specific, intended to guide the monitoring design to ultimately answer the broader management questions. 
 

http://deltacouncil.ca.gov/docs/delta-challenges
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Specific Questions 

Management 

1. For each constituent class,2 how well are the respective assessment questions stated and relevant to 
addressing the core management questions?  

2. To what extent do the monitoring designs of each constituent class generate information that 
adequately addresses each assessment question? Is this linkage clear? What improvements can be 
made? 

Prioritization 

3. How appropriate is the monitoring design’s focus on status and trends questions in addressing 
management questions? How appropriate is the prioritization of the management and associated 
assessment questions (high priority questions are highlighted in yellow)? What technical criteria should 
be used in prioritizing the management questions? 

Design improvement 

4. What, if any, improvements for each constituent monitoring design scenario would make them more 
cost-effective and technically robust? 

5. How appropriate are the proposed schedules for monitoring, assessment, and reporting as stated in the 
communication plan and monitoring design?  

6. Are there any substantial shortfalls in the “recommended” constituent monitoring scenarios? If so, 
given limited funding, what additional data collection is needed/can be substituted? 

Materials included in First Review Phase: 

1. Delta Regional Monitoring Program Monitoring Design 
2. Delta Regional Monitoring Program Communications Plan 
3. Fiscal Year 2015-2016 Work Plan 
4. Fiscal Year 2016-2017 Work Plan 
5. Delta Regional Monitoring Program Charter  
6. Quality Assurance Project Plan (QAPP) 

  

                                                           
2 2Constituent Classes: Nutrients, Current Use Pesticides, and Mercury  
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Additional Charge Developed by the Steering Committee to Independent Review Panel – Final Review Phase 2 

In light of the new information presented in our response to the Initial Review, and the attached revised 
pesticide monitoring design, and new nutrient monitoring design, the ISP should address the following 
additional questions in its Final Review: 

 

The IRP will:  

1) Review the new materials provided. 

2) Participate in a half-day meeting to hear presentations about the revised monitoring designs and 
2017/2018 work plan and to ask clarifying questions. 

3) Provide a written response to the Specific Questions above taken from the Initial Review charge and the 
additional two questions developed by the Steering Committee in the response letter to the Initial 
Review. 

Materials for Second Phase of Review 

1. Response to initial review – cover letter 
2. Delta Regional Monitoring Program Monitoring Design (2017) 
3. Fiscal Year 2017-2018 Work Plan 
4. Response to Review Panel Comments from the Technical Advisory Committee (and subcommittees) 
5. Table showing the intersection of Delta RMP management and assessment questions with priority 

management drivers 

1. If we follow through on the actions we describe in our response, will the Delta RMP be on a path to 
successfully making linkages between its monitoring design and management decisions? 
2. Will the proposed approach to incorporate additional statistical expertise be sufficient to guide the 
Program going forward? 
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Excerpts from the Delta RMP Charter (approved Jan 26, 2017)  
 
8.A Program Activities and Budget (p25) 
The Delta RMP budget for each Fiscal Year will be set by the Steering Committee. The plan of Program 
activities within the available budget for each year shall be proposed by the Implementing Entity in the 
Annual Program Workplan. The Steering Committee shall be responsible for approving the Annual Program 
Workplan prior to the start of the Fiscal Year.  
 
With each yearly budget, the Steering Committee shall also approve a Cost Allocation Schedule, which will 
set forth the portion of the Program costs payable by each group of Participants. If an entity becomes a 
Participant after the start of a Fiscal Year, the Steering Committee shall have the discretion to pro rate costs 
payable by that Participant for its first year of participation in the Program. 

8.F Adequate Participation (p30-32) 
The Steering Committee has determined the basic criteria for “adequate participation” in the Delta 
Regional Monitoring Program (RMP) is contributing financial or in-kind services to the RMP, at the level 
established on a yearly basis, as described below. The Regional Board relies on the Delta RMP Steering 
Committee to determine what “adequate participation” is, and whether or not dischargers and other 
Steering Committee members are adequately participating in the Delta RMP. The Steering Committee 
expects and depends on the Regional Board to be sufficiently flexible in its approval of proposed 
monitoring requirement exchanges, so as to encourage permitted dischargers to participate.  
 
Contributions from Permitted Discharger Participant Groups  
Permitted dischargers are entities subject to NPDES or WDR permit requirements for monitoring. The 
Regional Board allows, through amended permits, permitted dischargers in the Sacramento/San Joaquin 
watershed to demonstrate “adequate participation” in the Delta RMP in lieu of conducting specific 
receiving water monitoring that is otherwise required by their permits. 

Factors for Determining Adequate Participation  
The following factors will be considered when making a determination of adequate participation.  

 
Program Budget  

The total Delta RMP program budget will be set by the Steering Committee annually and will be based on 
realistic estimates of funds likely to be received. Each Steering Committee Participant Group (coordinated 
monitoring program, permittees representing irrigated lands, publicly owned treatment works, 
stormwater, regulatory, resources agency, and water supply) will be assigned, by the Steering Committee, a 
specified portion of the total program budget (see definition of “Cost Allocation Schedule” in Section 2). As 
a starting point, these amounts may be determined using the previous year’s level of support for each 
category.  

Whether Additional Funds are Expected  
The Delta RMP may receive grants, new categories, or funding from unanticipated sources. These funds will 
be used in developing the program budget, and could be used for determining adequate participation. 
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1. Introduction	
The	mission	of	the	Delta	Regional	Monitoring	Program	(RMP)	is	to	inform	decisions	on	how	to	
protect	and	restore	beneficial	uses	of	water	in	the	Delta,	by	producing	objective	and	cost-
effective	scientific	information	critical	to	understanding	regional	water	quality	conditions	and	
trends.	To	achieve	this	mission,	the	Delta	RMP	developed	a	Monitoring	Design	(ASC	2015)	that	
contains	detailed	assessment	questions	relevant	to	each	of	the	program’s	priority	management	
questions.	This	Communications	Plan	describes	the	products	and	processes	that	are	being	
proposed	to	the	Delta	RMP	Steering	Committee	to	guide	the	interpretation	and	reporting	of	its	
data	to	answer	the	assessment	questions.		

2. Reporting 
The	reporting	goal	of	the	Delta	RMP	is	to	generate	communication	products	that	inform	and	
educate	target	audiences	about	Delta	water	quality	conditions	and	trends.	The	information	in	
such	products	is	targeted	at	the	highest	priority	questions	faced	by	managers.	The	program	
achieves	its	full	value	only	to	the	extent	that	the	data	it	produces	are	synthesized,	interpreted,	
and	reported	in	a	manner	accessible	to	its	various	audiences.	Therefore,	the	proposed	key	
information	product	will	be	an	interpretive	report	(“Pulse	of	the	Delta”)	that	summarizes	
monitoring	results	and	synthesizes	relevant	information.		

2.1	Target	Audiences 
The	target	audiences	for	Delta	RMP	communication	products	include	internal	(program	
participants)	and	external	stakeholders	(other	Delta	managers	and	policymakers,	local	scientists	
and	the	scientific	community	at	large,	and	the	public).	Delta	RMP	communication	products	aim	
to	effectively	serve	these	diverse	audiences.	To	meet	the	Delta	RMP	reporting	goal,	the	
communication	products	need	to	provide	objective	and	accessible	information,	distributed	in	a	
timely	and	effective	manner.		

2.2.	Access	to	RMP	Data	
Delta	RMP	data	will	be	the	foundation	of	RMP	communication	products.	Therefore,	release	of	
data	to	program	participants	and	the	public	is	an	important	step	in	the	communication	process.	
Final	monitoring	data	will	be	publicly	available	after	being	reviewed	and	analyzed	internally	and	
after	reports	are	produced,	although	RMP	parties	can	have	access	to	working	copies	of	the	
data.		

ASC	will	upload	the	provisional	data	to	the	password-protected	Delta	RMP	TAC	Google	website	
as	soon	as	they	are	available,	from	where	they	will	be	pulled	into	the	password-protected	
workerbee	space	of	the	California	Estuaries	Portal.	Provisional	data	will	be	provided	to	the	TAC	
in	a	downloadable	format	and	will	be	clearly	marked	as	preliminary	data	(“internal	distribution	
only	-	do	not	cite”).	

Final	data	will	be	will	be	incorporated	into	CEDEN	and	at	a	minimum	made	available	through	
portals	such	as	CD3,	Bay	Delta	Live,	etc.	CD3	is	an	innovative	visualization	tool	for	accessing	
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water	quality	data	that	allows	users	to	perform	spatial	queries	to	dynamically	map,	chart,	and	
download	data.	

2.3.	Communication	Products	
The	Delta	RMP	will	produce	an	Annual	Monitoring	Report,	which	documents	the	activities	of	
the	program	each	year;	an	interpretive	main	report	(The	Pulse	of	The	Delta)	that	summarizes	
monitoring	results	and	synthesizes	the	information	they	provide;	and	technical	reports	that	
document	specific	studies	and	synthesize	information	from	diverse	sources	in	relation	to	
specific	topics	and	prioritized	assessment	questions.		
Annual	Monitoring	Report	

The	Annual	Monitoring	Report	will	present	the	results	of	the	previous	July-June	fiscal	year	of	
sampling.	Interpretation	of	the	results	will	be	very	basic.	The	main	purpose	of	this	report	is	to	
share	the	final	data	with	project	partners	and	collaborators	in	a	timely	way.	The	Annual	
Monitoring	Report	also	includes	a	Quality	Assurance	(QA)	memo	that	summarizes	any	QA	
problems	and	documents	any	non-conformances	with	the	Quality	Assurance	Project	Plan	
(QAPP).		

Technical	Reports	

Technical	reports	will	provide	a	more	in-depth	evaluation	of	monitoring	and	special	study	
results.	Technical	reports	will	facilitate	technical	review	of	Delta	RMP	studies.	A	technical	report	
may	be	appropriate	for	each	of	the	monitoring	elements	after	2-3	years	of	study.	The	Steering	
Committee	will	plan	the	scope	and	allocate	funding	for	each	Technical	Report.	At	the	beginning	
of	the	process,	a	detailed	content	plan	will	be	prepared	under	the	direction	of	the	Steering	
Committee,	and	with	guidance	by	the	Technical	Advisory	Committee.	

The	Pulse	of	the	Delta	

A	summary	report	(The	Pulse	of	the	Delta)	will	be	the	main	public	reporting	vehicle	for	Delta	
RMP	information	(data	interpreted	relative	to	the	Program’s	management	questions).	The	
information	in	the	Pulse	of	the	Delta	will	include	Delta	RMP	monitoring	data	as	well	as	other	
relevant	information.	The	Steering	Committee	will	plan	the	scope,	allocate	funding,	and	decide	
when	to	publish	a	Pulse	of	the	Delta	and	its	theme.	At	the	beginning	of	the	process,	a	detailed	
content	plan	will	be	prepared	under	the	direction	of	the	Steering	Committee,	and	with	
guidance	by	the	Technical	Advisory	Committee.	The	first	two	editions	of	the	Pulse	of	the	Delta	
(ASC	2011,	ASC	2012)	preceded	the	Delta	RMP’s	current	organizational	structure.	

2.4.	Internal	review	process	
All	Delta	RMP	communication	products	will	go	through	internal	technical	review	and	Steering	
Committee	approval.	The	Technical	Advisory	Committee	(TAC)	is	the	lead	group	for	providing	
technical	review.	Technical	subcommittees	or	workgroups	may	be	invited	to	review	products	or	
components	of	a	product	that	fall	in	their	specific	expertise	at	the	same	time	as	the	TAC.	For	
example,	the	nutrient	subcommittee	will	be	invited	to	review	nutrient	synthesis	reports.	Before	
they	are	released	to	the	public,	all	communication	products	require	final	approval	by	the	
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Steering	Committee.	Some	results	would	be	expected	to	be	suited	for	publication	in	the	peer-
reviewed	literature,	which	would	involve	an	additional	layer	of	review.		

2.5.	External	review	process	
The	SC	will	decide	on	a	case-by-case	basis	whether	communication	products	should	be	
submitted	to	external	review.	The	TAC,	Steering	Committee,	or	staff	may	recommend	
additional	external	expert	peer	review	for	draft	technical	or	summary	reports.	Depending	on	
the	timeline	and	specific	needs,	external	review	may	be	done	in	parallel	to	or	following	internal	
review.		

When	planning	a	new	communication	product,	an	advisory	group	representative	of	targeted	
audiences	may	be	formed	to	help	focus	the	content	and	outreach.		

2.6.	Communication	channels	
At	this	time,	the	Delta	RMP	does	not	have	its	own	independent	communication	channels	to	
reach	internal	and	external	target	audiences.	It	would	benefit	the	program	to	develop	these	
channels	eventually.	The	following	sections	describe	the	current	communication	channels.		

Website	

Currently,	there	are	two	websites	with	different	purposes	for	the	Delta	RMP.	The	Central	Valley	
Regional	Water	Quality	Control	Board	(Water	Board)	maintains	a	web	page	for	the	Delta	RMP	
that	lists	recent	program	news	and	updated	events,	SC	and	TAC	meeting	information	and	
materials,	and	access	to	reports	
(http://www.waterboards.ca.gov/centralvalley/water_issues/delta_water_quality/comprehens
ive_monitoring_program/index.shtml).		

ASC	maintains	a	Google	site	for	the	TAC	that	features	a	basic	home	page	with	an	interactive	
event	calendar	and	a	link	to	the	Water	Board’s	Delta	RMP	page	
(https://sites.google.com/a/sfei.org/delta-rmp/home).	The	TAC	Google	site	also	features	a	
password-restricted	area	that	provides	access	to	technical	materials,	archived	documents,	and	
collaborative	workspace	for	members	of	the	TAC	and	its	subcommittees.	

In	the	future,	program	participants	and	external	stakeholders	would	benefit	from	a	single	
website	for	online	information	about	the	program,	access	to	documents,	and	the	schedule	of	
upcoming	events.		

Email	subscription	list	

Currently,	distribution	of	communication	products	relies	on	external	communication	channels	
of	program	partners	and	participants;	including	the	Delta	Water	Quality	Issues	Lyris	email	list	
(maintained	by	Water	Board	staff)	and	the	Delta	eNews	electronic	newsletter	(maintained	by	
California	Department	of	Water	Resources).	

An	integrated	Delta	RMP	website	and	email	list	would	allow	for	announcements	to	be	archived	
for	easy	access	outside	of	the	email	applications.		

Social	Media	
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Additional	considerations	would	be	a	social	media	presence	such	as	a	Twitter	feed	and/or	
Facebook	page	to	raise	awareness	about	the	program	and	to	garner	support	for	its	activities	
and	interest	in	its	findings.		

Public	Notice	of	Meetings	

All	meetings	are	open	to	the	public	and	publicly	noticed	through	the	Delta	Water	Quality	Issues	
Lyris	list.	Agenda	and	materials	(except	the	draft	minutes)	are	posted	on	the	Water	Board‘s	
Delta	RMP	web	page	at	least	one	week	in	advance.	Water	Board	staff	is	responsible	for	
maintaining	the	web	page	and	sending	emails	through	Lyris.	

Annual	Meeting	

An	Annual	Meeting	would	provide	an	opportunity	for	the	diverse	groups	involved	in	the	
Program	to	interact.	It	also	provides	outreach	to	groups	not	directly	involved	in	the	program	
and	a	venue	for	obtaining	input	from	external	stakeholders.	The	SC	will	decide	when	to	hold	an	
annual	meeting	and	the	theme	and	objectives	of	the	meeting.	

2.7.	Delta	RMP	reporting	schedule	
Table	1	provides	an	overview	of	the	Delta	RMP	reporting	cycle.	This	schedule	was	developed	by	
assuming	that	monitoring	will	be	conducted	on	a	July-June	fiscal	year	basis	and	that	the	fall	is	a	
good	season	to	release	Pulse	reports.	

Basic	data	will	be	reported	through	various	web	portals	and	Annual	Monitoring	Reports.	Data	
will	be	collected	on	fiscal	year	basis,	with	each	monitoring	year	ending	on	June	30.	Results	will	
be	quality	assured	and	uploaded	to	web	portals	for	public	access	by	March	1.	The	Annual	
Monitoring	Report	will	present	these	data	with	minimal	interpretation	by	March	1.		

Interpretation	of	the	data	will	be	completed	less	frequently,	in	consultation	with	the	Technical	
Advisory	Committee,	and	at	the	direction	of	the	Steering	Committee.	It	is	anticipated	that	
technical	reports	will	be	produced	on	a	rolling	basis	every	2-3	years	(i.e.,	some	report	is	
expected	each	year).	The	technical	reports	will	synthesize	results	and	make	recommendations	
for	monitoring	adaptations	and	future	studies.	

The	Pulse	of	the	Delta	(ASC	2011;	ASC	2012)	is	envisioned	as	the	main	interpretive	reporting	
vehicle	for	Delta	RMP	results.	The	themes	of	the	Pulse	of	the	Delta	will	be	outlined	by	the	
Steering	Committee	based	on	prior	technical	reports.	The	Pulse	of	the	Delta	will	be	released	in	
the	fall	season	to	provide	maximum	impact	of	the	program	during	the	Bay	Delta	Science	
Conference	and	the	State	of	the	Estuary	Conference.	

Table	1.	Delta	RMP	reporting	cycle.		

Deliverable	 Frequency	 Release	date	

Data	uploads	

Provisional	data	
(available	to	TAC	members)	 Variable	 Variable	

CD3	 Annually	 March	1	
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CEDEN	 Annually	 March	1	

California	Estuaries	web	portal	 Annually	 March	1	

Reports	

Annual	Monitoring	Reports	
(including	QA	report)	 Annually	 March	1	

Technical	Reports	 Variable	 Variable	

Pulse	of	the	Delta	 Variable		 Fall	

	

Table	2	presents	the	proposed	reporting	schedule	for	the	first	four	years	of	the	Delta	RMP,	
building	toward	a	Pulse	of	the	Delta	in	the	fall	of	2018.	The	general	concept	is	that	nutrient	
synthesis	reports	in	FY15/16	and	FY16/17	and	technical	reports	for	Current	Use	Pesticides	and	
Pathogens	in	FY17/18	would	provide	the	majority	of	the	content	for	the	Pulse	of	the	Delta	in	
FY18/19.	

	

Table	2.	Proposed	Delta	RMP	reporting	schedule	through	FY18/19.		

	

3. Data	Analysis	and	Interpretation	
The	key	interpretive	product	of	the	program	will	be	the	Pulse	of	the	Delta,	which	will	be	
produced	at	regular	intervals	(e.g.,	annually	or	every	two	years).	Analyses	will	emphasize	past	
trends,	current	status,	and	projected	future	trends.	Pulse	topics	could	also	eventually	include	
causal	analyses	and	more	complex	syntheses.	The	over-arching	objective	will	be	to	answer	the	
priority	management	questions	using	the	most	appropriate	and	credible	scientific	methods.		
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The	exact	methods	for	data	analysis	are	not	prescribed	in	this	plan	because	doing	so	would	limit	
the	options	for	the	program.	Instead,	program	participants	will	develop	the	interpretation	of	
Delta	RMP	data	collectively	in	a	science-based	and	collaborative	process.		

With	oversight	by	the	TAC,	program	staff	and	technical	leads	will	conduct	the	relevant	analyses	
by	evaluating	the	data	in	light	of	the	assessment	questions,	the	best	scientific	methods,	and	any	
stated	benchmarks	or	performance	targets.	A	solid	review	process	(see	Section	2)	ensures	that	
information	generated	by	the	program	is	high	quality,	objective,	relevant,	and	approved	by	the	
SC.	The	flowchart	in	Figure	1	summarizes	the	process	for	planning,	technical	development,	and	
production	of	the	Pulse	of	the	Delta.		

	
Figure	1.	Process	for	planning,	technical	development,	and	production	of	the	Pulse	of	the	Delta	
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DRAFT for Discussion: Framework for Review of Delta RMP Products 

Product Coauthors and 
Study Partners* 

ASC Senior Staff Relevant 
Subcommittee 

TAC SC 

Poster X X X (1) X (1,2) 
Conference 
Powerpoint X X X (1) X (1,2) 

Technical Report X X X X X (2) 
Journal Article X X X X X (2) 
Pulse/Update 
Content 

X X X X X (2) 

Fact Sheet X X X X X (2) 
Press Releases X X (3) X 
Media Coverage Notify coauthors and study partners, TRC, and SC of forthcoming media coverage. 

1 - Share oral presentation and poster abstracts with TAC and SC when they are submitted for conferences.  Committee 

members will let authors know if they would like to review the full content.   

2 - The Steering Committee will be included in distributions of draft materials.  Review is welcome, but not required.   

3 - Share final press release with the TAC. 

Report authors should always acknowledge receipt of comments.  If there are substantive disagreements with comments, the 
authors should notify the reviewer of their response and allow for review of the revised text.   

* Study partners include participating agencies such as POTWs who provide effluent samples for the study.
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Delta RMP Action Items Stoplight Report

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 TAC Action Items from
3/14/2017

03/14/17 Reserve meeting room for 9/21 TAC meeting; send email
invitation

Matthew Heberger 05/31/17

2
TAC Action Items from
3/14/2017

03/14/17 Follow up with SFWCA and SWAMP regarding
contribution matching funds to support the chlorophyll
sensor intercalibration effort

Thomas Jabusch 03/24/17 Complete

3

TAC Action Items from
3/14/2017

03/14/17 Look into whether a Delta RMP HABs monitoring project
would be eligible for Water Board grant funding

Thomas Jabusch 03/31/17 Complete Talked to R. Breuer: Answer:
Probably not at this point. Very
limited funding allocated to
another project for Delta
satellite surveillance and
response. Another complication
is the closing of WPCL. There is
currently no lab to do the
analyses.

4 TAC Action Items from
3/14/2017

03/14/17 Revise Pesticides proposal 1 to include only one site,
Sacramento River at Hood

Debra Denton 03/31/17 Complete

5

TAC Action Items from
3/14/2017

03/14/17 Revise pesticide proposal 2A with the trends option for a
longer list of pesticides from the DPR model (remove
other options) and add draft site selection criteria. Make
sure the planning budget is sufficient for 3 meetings
between July 1 and September 30

Thomas Jabusch 03/31/17 Complete

6

TAC Action Items from
3/14/2017

03/14/17 In nutrients proposal package, increase the funding listed
for FY18/19 for the chlorophyll intercalibration study to
indicate that we are embarking on a multi-year effort and
list other likely collaborators: USGS, SWAMP, DWR,
NMS, Bay RMP, SFCWA

Thomas Jabusch 03/31/17 Complete

7

TAC Action Items from
3/14/2017

03/14/17 Prepare high-level summary of TAC-recommended
proposals for nutrients, Hg, and pesticides. To include the
following topics: 1) Management Drivers Addressed, 2)
Assessment Questions Answered, 3) External Review
Comments Addressed, 4) Data Quality Objectives/Null
Hypothesis

Thomas Jabusch 04/15/17 Complete Add abstracts to each proposal
with this information.

8
TAC Action Items from
3/14/2017

03/14/17 Prepare memo on power analysis for Pesticide Proposal 2
to share with interested TAC members, including caveats
related to using a priori estimates of variance

Matthew Heberger 04/01/17

9

TAC Action Items from
3/14/2017

03/14/17 Schedule a pesticide subcommittee meeting for the 2nd
week of April to discuss: data evaluation process and
QAPP for Proposal 1, site selection criteria for Proposal 2,
target analytes for Proposal 2, bullets on pros/cons of TAC
recommendation to SC

Thomas Jabusch 03/25/17 Complete

10
TAC Action Items from
3/14/2017

03/14/17 Ask Regional Board staff to figure out if dropping Pesticide
Proposal 3 will reduce the total revenue for FY17/18
(because Ag coalitions may reduce their contribution).

Matthew Heberger 03/31/17 Complete

11 TAC Action Items from
3/14/2017

03/14/17 Send draft CUP report to TAC as a Word document Thomas Jabusch 03/17/17 Complete
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Primary Meeting Date Deliverable Assigned To Due Date Status Comments

12 TAC Action Items from
3/14/2017

03/14/17 Schedule a webinar to present and discuss the Current
Use Pesticides draft report

Thomas Jabusch 03/24/17 Complete

13
TAC Action Items from
3/14/2017

03/14/17 Schedule a webinar to present CD3 visualization, data
download and metadata

Matthew Heberger 04/15/17 We have decided to move this
to July so that it can be included
in the FY17/18 budget.

14 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

15 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

16

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 Complete Thomas has talked to USGS
and MLML and confirmed that
the data collection and analysis
methods are the same, and
there is no concern with
comparing and combining
mercury data.

17
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.

18

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

19 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

20
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.

21

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.

22

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.

23 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

24
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 Draft factsheet to be presented
at the May 3 Steering
Committee meeting.

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

26 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
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Primary Meeting Date Deliverable Assigned To Due Date Status Comments

27

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

28 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

29 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

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

31
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.

32 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.

33 TAC Action Items from
12/13/2016

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

34
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

35
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

36
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 Complete

37 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

38 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

39

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

40 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

41
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

42

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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Primary Meeting Date Deliverable Assigned To Due Date Status Comments

43
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.

44 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

45 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

46 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.

47 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

48
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

49 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.

50 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.

51 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

52
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

53 TAC Action Items from
9/20/2016

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

Thomas Jabusch 09/22/16 Complete

54
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.

55
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

56
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

57 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

58
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

59
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

60 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

61

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.

62 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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Primary Meeting Date Deliverable Assigned To Due Date Status Comments

63 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

64

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

65 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

66 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

67

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

68 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.

69
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

70
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 Complete No presentation of EOFs
planned for the FY16/17
synthesis report.

71 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

72 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

73
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

74
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

75 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
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Delta RMP Deliverables Stoplight Report

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.
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Project Primary Deliverable Assigned To Due Date Status Comments

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

Philip Trowbridge 10/18/16 Complete

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 Complete Draft for Finance Subcommittee sent 4/19/17. 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 Complete

29
Delta RMP (FY16/17) Nutrients Synthesis 7B2.3 Modeling and Synthesis

of Modeling Results - Run
simulations

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

30
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.

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

Matthew Heberger 05/05/17
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Project Primary Deliverable Assigned To Due Date Status Comments

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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