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Other factors that interact with Delta outflows that affect estuarine fish,
estuarine fish habitat, and other ecosystem attributes?

= Tools or methods to better assess the interactions between flow and other factors?
= Will addressing other stressors without addressing flow lead to specific improvements?
= Will addressing flow without addressing gther stressors lead to specific improvements?
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Overview

=  Wastewater agencies balancing nutrient removal with other waterq_ alit
priorities, such as, greenhouse gas reductions, water and nutrlent-recycﬁnE

= Joint fact-finding - SF Bay model of joint funding and management.

= Peer reviewed papers cited barely touch all relevant data.

= Synthesize historical data. Recommend relevant syntheses.

= Extensive ongoing work. Flaws in the current strategy.

= Quantify uncertainty and likely redyction with more science.




COLLABORATION. INNOVATION. RESULTS.

W WERF

Water Environment Research Foundation

Delivering Triple Bottom Line Results

Activity
Energy Efficiency
Energy Recovery

Operating Efficiency

Water Reuse

Materials Recovery

Materials Conversion

Biosolids Reuse

Energy Generation

Growth Planning

Green Infrastructure
Community Partnering

—

Environmental
Effects

', Fossil fuels

., Greenhouse gases

,' Airpollution

Fresh water
Ecosystems

Loadingsto waters

Saltwaterintrusion

Groundwater
Pollution and Runoff

Saltwaterintrusion

Landfilling
Net CO, —

Methane emissions

Utility
Effects

t Carbon credits

Energy

‘ demand
Operating
cost

New
revenue

Biosolids
disposal cost

Compliance
cost

' Community
partnerships

Tippingfee
revenue

Maintenance
cost

Energy costs

Community
Effects

Technology
jobs

Household
incomes

R&D
investment

Balance
oftrade

Manufacturing
jobs

t Household
incomes



Advanced Wastewater Treatment
In Delta
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SF Bay Water Board/ POTWs use joint fact finding for nutrients

Multi-Permit Plan

* Gather information

» Continue load response modeling & studies
» May consider performance caps

Reflne understandlng and analyses




~ Peer-reviewed literature hasn’t fully used extensive historical monitoring database

Total Phosphorus at Vernalis, mg/L
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//D/ata trends require extensive ongoing syntheses

Total Nitrogen (calculated) at Vernalis, mg/L
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Chlorophyll a {pg/L)
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Light and Clam Grazing Chan

ges Have Had Impacts in Lower Seu
/Lum Thompson (2013) see importance of clamsin Suisun/Delta

Biomass Accumulation = BiomaSS*(Kgrow—Kgraze) + Transport

Drivers of Changes in Lower South Bay Biomass
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Delta Science Plan

ntegrate Across Agencies

“Transitioning from an outdated paradigm of scientists
and resource managers operating in agency and
program silos, an open science community that is well-

connected with the policy and
community, as well as with ot

. Management
ner users of science, will

have the capacity to adapt anc

| inform future water and

environmental decisions across multiple organizations

and programs.”



//Pla/hora of POTW Permit-Required Studies:

Syntheses Needed

Nearfield monitoring for Nutrients, chl, DO, HABs
= 38 MGD — Central Contra Costa County Sanitary District
(Central San)
= 181 MGD - Sacramento Regional County Sanitation District
(Regional San) Temperature Study
Event studies
= Central San — 2 month outfall diversion nearshore
Process Studies
= Central San —ammonia toxicity to indigenous zooplankton
= Effects of spiking and removing ammonia on phytoplankton



/Iﬁﬁ)/rporate New IEP-Funded Studies into
Joint Syntheses & Peer Review

Nitrogen dynamics along the Sacramento River and links to phytoplankton dynamics: resolving
spatial and temporal variability using in-situ, high-frequency measurements and other tools -
Tamara Kraus

Physiological Assessment of the “bad Suisun” phenomenon: light and nutrient interactions —
Raphe Kudela

Characterizing and quantifying nutrient sources, sinks, and transformations in the Delta:
synthesis, monitoring, and recommendations for monitoring — David Senn

Assessment of wastewater effluent effects on phytoplankton, carbon, and nitrogen assimilation
in the Sacramento — San Joaquin Delta — Alex Parker

How do interacting dynamic and stationary habitat components affect phytoplankton
physiological status and ability to form blooms in the low salinity zone — Richard Dugdale

Environmental controls of sediment-water nitrogen and phosphorus exchange — Patricia Glibert



IEP 2014 Meeting Updates
Nutrient Conceptual Model

What Happens When There is no Wastewater in the Sacramento River? — Tamara Kraus
Nutrient Dynamics from Liberty Island to Lower Sacramento River — Bryan Downing

Phytoplankton Productivity in Tidal Environments Inferred From Continuous Measurements
— Qingfang Wu and Brian Bergamaschi

In stream nitrate dynamics in the presence and absence of effluent in the Sacramento
River, CA — Katy O’Donnell et al.
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Cited Studies

M L. Johnson, M.L.,I. Werner, S. Teh, F. Loge. 2010. Evaluation of Chemical, Toxicological,
and Histopathologic Data to Determine Their Role in the Pelagic Organism Decline.

Senn, D. and E. Novick. 2013 Suisun Bay Ammonium Synthesis

Kudela, R.M. G. M. Berg, K. Taberski . 2013. Physiological Assessment of the "Bad
Suisun" phenomenon: light and nutrient interactions.

Sutula et al., 2013. A Review of Scientific Approaches Supporting NNE Assessment
Framework Development for San Francisco Bay.


http://www.swrcb.ca.gov/rwqcb5/water_issues/delta_water_quality/comprehensive_monitoring_program/contaminant_synthesis_report.pdf
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/amendments/estuarineNNE/March%202013/Suisun%20Synthesis%20-%20Dave%20Senn%20web.pdf
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Conclusions -
=  Wastewater agencies balancing nutrient removal with other water iality
priorities, such as, greenhouse gas reductions, water and nutrient recyclfhg.':"_:f

T e—
-

= Joint fact-finding - SF Bay model of joint funding and management.
= Peer reviewed papers cited barely touch all relevant data.

= Synthesize historical data. Recommend relevant syntheses.

= Extensive ongoing work. Flaws in the current strategy.

= Quantify uncertainty and likely redyction with more science.
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