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Acronyms and Abbreviations

ASC Aquatic Science Center
C3D6 et Water quality monitoring gsltreeti ons in the Delt
CAWSC California Water Science Center

DI N Di ssolved inorganic nitrogen

DO Di ssolved oxygen

D WR Department of Water Resources

EMP Environment al Moni toring Program
FAV Fl oat i ng egeu attiion

HF Hi ghr equency

I EP Interagency Ecol ogi cal Program

MWQ I Muni ci pal Water Quality Investigations (branc
NMF Nomnegative matrix factor

O&M Operation and maintenance

oL U Oper atliaonndaslc ape units

RMP Regional Monitoring Program

SAV Submerged aquatic vegetation

SFEI San Francisco Estuary Institute

SJR San Joaquin River

SKT Seasonal Kendall Test

SPLP Sources, Pat hways, Loadings, and Processes
ST Status and Trends

TMDL TotMalxi man | y Load

TN Tot al nitrogen

TP Tot al phosphorus

USGS U. Geol ogi cal Survey

WWT F , Wastewater treatment facility/plant
WWT P

WY Water year
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Type Core Management Questions Nutrient Assessment Questions
Status & Is there a problem or are there signs STL gss\’:)gztggn‘;;:;ttlgg 3;:“;”22:'(6‘;: dnutrlent )
Trends of a problem? P ysp y

a. s water quality currently, or
trending towards, adversely
affecting beneficial uses of the
Delta?

b. Which constituents may be
impairing beneficial uses in
subregions of the Delta?

c. Are trends similar or different across
different subregions of the Delta?

ST2.

temporally ?

Are trends similar or different across subregions of
the Delta?

How are ambient levels and trends affected by
variability in climate, hydrology, and ecology?

Are there important data gaps associated with
particular water bodies within the Delta
subregions?
What is the current status of the Delta ecosystem
as influenced by nutrients?

What is the current ecosystem status of habitat
types in different types of Delta waterways, and
how are the conditions related to nutrients?

Sources,
Pat hways,

Which sources and processes are
most important to understand and

SPLP1. Which sources, pathways , and processes

contribute most to observed levels of nutrients?

Loadings quantify? A. How have nutrient or nutrient-related source controls
< . . nd water managemen ions chan mbien
Processes 5 whichsources, pathways, loadings, and wate anagement actions cha .geda bient
levels of nutrients and nutrient associated
and processes (e.g.,
. ; . parameters?
transformations, bioaccumulation)
contribute most to identified B. What are the loads from tributaries to the Delta?
problems? C. What are the sources and loads of nutrientsvithin the
Delta?
b. What is the magnitude of each D. What role do internal sources play in influencing
source and/or pathway (e.g., observed nutrient levels?
munlc!pal V\;astewater, atmospheric E.  Which factors in the Delta influence the effects of
deposition)? nutrients?
) F.  What are the types and sources of nutrient sinks
c. What are the magnitudes of within the Delta ?
internal sources and/or pathways G. Wh h d itud mutri
(e.g. benthic flux) and sinks in the . at are the types an mag.nltu es ofnutrient
Delta? exports from the Delta to Suisun Bay and water
intakes for the State and Federal Water Projects?
a. How do ambient water quality FS1. How will ambient water quality conditions respond

Forecasting

) conditions respond to different
Scenarios

management scenarios?

b. What constituent loads can the
Delta assimilate without
impairment of beneficial uses?

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

to potential or planned future source control actions,
restoration proje cts, and water resource
management changes?

hul

V]

]

B

B

tux E



2 Summary of New Anal yses

2. Approach
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2. Results and Discussion
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recommendations for monitoring
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ATTRIBUTES OF A HIGH FREQUENCY NUTRIENT MONITORING NETWORK FOR THE DELTA

HIGH FREQUENCY (HF): In tidal systems, measurements must be made at
least once every 15-20 minutes.

CONTINUOUS: Data are collected continuously over an extended period
(months-years) of time.

REAL TIME: Data are delivered to users in real time, facilitating decision
making by managers, improving data quality and acting as a trigger for
additional data collection efforts. Data collected in the Delta are available at
http://waterdata.usgs.gov/nwis.

FIUX BASED: Simultaneous collection of flow data permits calculation

of mass fluxes and loads. most current nutrient stations in the Delta are co-located
< with the Delta’s Flow-Station network (http://dx.doi.org/10.3133/fs20153061).

MULTI PARAMETER: Simultaneous collection of related water quality
parameters improves understanding of nutrient sources, sinks, processing,
and effects. in the Delta, stations that are equipped with nitrate sensors also measure

temperature, pH conductivity, dissolved oxygen, turbidity, fluorescence of dissolved organic
matter, chlorophyll-a fluorescence and blue-green algal fluorescence.

NETWORK: Stations are spatially distributed so that sources, transport, and
fate of nutrients can be tracked and their effects on Delta habitats can be
assessed at multiple spatial scales.

For details see Kraus et al. (2016)
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