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Drought Barrier Hypotheses

**EDB blocked tidal exchange through the 
False River…

1. Decrease salinity to the Central Delta?
2. Result in changes to water quality, 

nutrients, and phytoplankton?
3. Changes in residence time east, and SE of 

Franks Tract?



High Speed Mapping

1. High speed (2- 20 mph) boat measurements made 
over short time scale (hours).

2. Resolve changes associated with tidal forcings 
(flood, ebb and slack tides).

3. Collect temporal snap shots of conditions over 
broad spatial scales (tens of miles)

Since water quality conditions vary in the Delta 
spatiotemporally, confounded by hydrodynamics 
and interaction with Delta landscape changes…



Bay-Delta SCHISM Model, Low NDOI Forecast, Flood Tide

Barrier Prevents Salt Intrusion - Flood

Barrier Out Barrier In
FreshSalty



Bay-Delta SCHISM Model, Low NDOI Forecast, Ebb Tide

Barrier Prevents Salt Intrusion - Ebb

Barrier Out Barrier In
FreshSalty



Study Approach

Station Station Description
A West EDB
B SJR/Old River conf
C East of EDB
D Franks Tract at Old River
E Sandmound Slough s/ Bethel Island
F Old River near Quimby Island
G Middle River at Mildred Island
H Old River near Orwood
I Near Rhode Island
J SJR near Mandeville Tip
L Stockton DWSC at Stockton
M Mokelumne River

SRT 6 SR near Three Mile Slough
SRT 7 SR at Rio Vista
SJRT 6 SJR near Jersey Island
SJRT 7 SJR near Bradford Island
SJRT 8 SJR south of Twitchell Island
SJRT 9 SJR n/w conf Mokelumne
SJRT 10 SJR/Mokelumne River conf

Confluence SR/SJR conf



High speed mapping April 18, 2016…
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Conductivity (uS/cm)

April 18, 2016

Sept 14, 2015
(0% normal snowpack)

(80% normal snowpack)



Nitrate (mg/L)
Sept 14, 2015

April 18, 2016
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Chlorophyll-a (ug/L)
Sept 14, 2015

April 18, 2016
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Sept 14, 2015

April 18, 2016

Stable Isotopes in Water: δ2H
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How to interpret δ18O, δ2H

2014 North Delta/CSC

LMWL



2014 North Delta/CSC

LMWL

δ18O, δ2H:  Sept 14, 2015

LMWL: Kendall, C., et al. (2015). Tracing nutrient and organic matter sources
and biogeochemical processes in the Sacramento River and Northern Delta

0 
• Bay-River-Delta 

-10 • Sacramento River 

• Oct 6 CWS Data 
-20 

• 09-14-15 

-30 

-40 

0 
?f(-50 -I 
N 
1.0 -60 

-70 

-80 

-90 

-100 
-14 -12 

Global Meteoric Water Line (GMWL) 

LMWL 

li2H ~ 7.10 (6180) - 1.30 
R' =0.99 

-10 

62H= 5.41(6180)-21.59 
R' ~ 0.99 

-8 -6 
8180 (%o) 

-4 -2 0 



2014 Study in the CSC

LMWL

Stockton DWSC

SR-SJR Confluence

Central Delta

δ18O, δ2H: Sept 14, 2015
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2014 North Delta/CSC

LMWL

Stockton DWSC

SR-SJR Confluence

Central Delta

δ18O, δ2H : April 18, 2016



• Mapping shows EDB impeded flow of high salinity 
water into central Delta.

• High speed mapping also identified BGC gradients.
• High speed mapping useful to identify water 

masses
• Sacramento, San Joaquin, Stockton DWSC…

• *Slopes in δ18O, δ2H show different fractionation 
and evaporation, useful for residence time 
models.

Summary



• Among our goals was to identify north-south BGC 
gradients, and model residence time in Franks 
Tract using our novel HSM and isotopic approach. 

• But, FT was impacted with SAV. Could not map 
very well with current boats. We need to think on 
this.

• SAV may present more than just another 
environmental concern, but an obstacle to 
research in the Delta as well.

Parting thoughts and bon mots…



Any use of trade, firm, or product names are 
for descriptive purposes only and does not 
imply endorsement by the USGS.

Thanks to the Delta Stewardship Council for 
funding and support. We especially thank 
Katy O’Donnell, Scott Nagel, Travis Von 
Dessonneck, Elizabeth Stumpner and Angela 
Hansen for technical expertise and support.

Thank You - Questions?
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