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  6	
  NMS	
  FY18	
  Funding	
  Discussion	
  
1.  Strawman	
  FY18	
  Program	
  Plan	
  and	
  Budget	
  

a.  An?cipated	
  funding	
  
b.  Core	
  program	
  	
  
c.  Overview	
  of	
  Poten?al	
  Projects	
  for	
  FY18	
  
d.  Project	
  blurbs	
  

2.  Background	
  	
  
a.  Projects	
  funded	
  to	
  date	
  rela?ve	
  to	
  Science	
  Plan	
  priori?es	
  
b.  NMS	
  Priority	
  Management	
  Ques?ons,	
  Science	
  Plan	
  
c.  Major	
  Topics	
  and	
  Focus	
  Areas	
  

3.  Discussion:	
  As	
  part	
  of	
  the	
  discussion	
  we	
  plan	
  to	
  ask	
  each	
  SC	
  member	
  
for	
  their	
  input	
  on	
  a	
  couple	
  ques?ons.	
  
a.  What	
  do	
  SC	
  members	
  see	
  as	
  high	
  priority	
  categories	
  for	
  projects,	
  or	
  

specific	
  projects	
  for	
  FY18?	
  
b.  Which	
  projects	
  could	
  you	
  envision	
  your	
  agency	
  being	
  able	
  to	
  support	
  

in	
  terms	
  of	
  in-­‐kind	
  contribu?on	
  or	
  directly	
  funding?	
  

1	
  



An#cipated	
  Revenue	
  ($1,000s)	
  

Nutrient	
  Permit	
   880	
  

RMP	
  CY2018	
  	
  *	
   500	
  

Total	
  Revenue	
   1,380	
  

Costs	
  ($1,000s)	
  

1.	
  Core	
  Program	
  

1.1	
  Monitoring	
  

Channel	
  Monitoring	
   150	
  

Moored	
  sensors	
   340	
  

1.2	
  Modeling	
  **	
  

Core	
  model	
  development	
  and	
  applica?on	
   290	
  

1.3	
  Program	
  Coordina4on	
  

Science	
  Program	
  coordina?on	
   260	
  

Program	
  Management	
   70	
  

Subtotal	
  -­‐	
  Core	
  Program	
   1,100	
  

2.	
  Projects	
  

Poten?al	
  funding	
  available	
  for	
  FY18	
  Projects	
  
(including	
  assumed	
  reserve	
  ~100k)	
   200-­‐300	
  

Strawman	
  FY18	
  Program	
  Plan	
  

* 	
  Upper	
  bound	
  es?mate	
  
** 	
  Several	
  new	
  modeling	
  projects,	
  started	
  in	
  FY17	
  with	
  addi?onal	
  funding,	
  work	
  	
  	
  

	
  underway	
  but	
  are	
  considered	
  FY17	
  projects	
  and	
  not	
  included	
  here.	
  	
   2	
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3	
  

Strawman	
  FY18	
  Program	
  Plan:	
  Project	
  Alterna?ves	
  

Current	
  an?cipated	
  for	
  Projects	
  in	
  FY18:	
  $200-­‐300k	
  

NOTE:	
  Developing	
  and	
  implemen?ng	
  the	
  NMS	
  Observa?on	
  Program	
  
(Monitoring)	
  is	
  among	
  our	
  highest	
  priori?es	
  over	
  the	
  next	
  several	
  years.	
  
	
  
See	
  mee?ng	
  materials	
  from	
  December	
  2016	
  mee?ng	
  for	
  descrip?on	
  or	
  access	
  it	
  
at	
  this	
  Link	
  .	
  Also,	
  see	
  supplementary	
  slides	
  in	
  this	
  document	
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Focus	
  of	
  NMS	
  ac?vi?es	
  to	
  date	
  (through	
  FY17)	
  

•  Major	
  Emphasis	
  Areas	
  

–  Ship-­‐based	
  monitoring,	
  +	
  subset	
  of	
  necessary	
  addi?onal	
  parameters	
  

–  DO	
  in	
  sloughs	
  in	
  Lower	
  South	
  bay:	
  characterize	
  condi?on,	
  early	
  mechanis?c	
  work	
  

–  Core	
  modeling	
  work	
  	
  (underway	
  for	
  18	
  months)	
  

–  Synthesis	
  of	
  exis?ng	
  data	
  	
  

–  Current	
  ambient	
  condi?ons,	
  assessment	
  framework	
  development	
  

•  Limited	
  effort	
  has	
  gone	
  toward…	
  

–  Expanded	
  monitoring	
  

–  Biogeochemistry	
  field	
  studies	
  (rates,	
  model	
  calibra?on)	
  

–  HABs:	
  mechanisms,	
  causes,	
  effects	
  

–  Future	
  Scenarios	
  

–  Effects	
  of	
  nutrient	
  exports	
  to	
  the	
  coast	
  

–  Directly	
  measuring	
  beneficial	
  uses	
  (e.g.,	
  biological	
  endpoints	
  like	
  fish	
  abundance/diversity)	
  
	
  
–  Quan?fying	
  nonpoint	
  source	
  nutrient	
  loads	
  

5	
  Background	
  



How	
  are	
  we	
  doing?	
  
Take	
  home:	
  NMS	
  projects	
  for	
  
FY16-­‐17	
  have	
  been	
  well-­‐
aligned	
  with	
  the	
  Science	
  Plan	
  
recommenda?ons,	
  working	
  
within	
  current	
  funding	
  levels.	
  
Some	
  ac?vi?es	
  (previous	
  slide)	
  	
  

Since	
  this	
  table	
  originally	
  only	
  
includes	
  ac?vi?es	
  for	
  FY16-­‐18,	
  
some	
  major	
  ac?vi?es,	
  slated	
  to	
  
begin	
  ajer	
  FY18,	
  were	
  not	
  
included.	
  	
  

Some	
  priori?es	
  and	
  cost	
  
es?mates	
  have	
  evolved	
  since	
  
this	
  table	
  was	
  originally	
  
developed	
  (mid-­‐2015).	
  Several	
  
examples	
  are	
  included	
  at	
  
bokom.	
  

Circles	
  to	
  lej	
  qualita?vely	
  indicate	
  the	
  actual	
  rate	
  of	
  effort	
  (or	
  rate	
  of	
  funding)	
  in	
  FY16-­‐17	
  rela?ve	
  to	
  what’s	
  needed.	
  	
  	
  

Expanded	
  monitoring	
  program:	
  design,	
  implementa?on,	
  and	
  funding	
  stability	
  

On-­‐going	
  data	
  analysis,	
  and	
  synthesis	
  

Coastal	
  exports:	
  nutrient	
  fate	
  and	
  effects	
  	
  

	
  

2016%2018'Subset'of'Plan'

3,000'

Studies(iden*fied(in(Science(Plan(to(be(carried(out(in(first(~3(years(of(program.((
Table(5.7(from(Science(Plan(

3(

Symbols(indicate(level(
of(alignment(between(
project(and(focus(aea(
and(subembayment(

FY17	
  project	
  P.3	
  

FY17	
  project	
  P.4	
  

Con?nued	
  data	
  synthesis:	
  iden?fy	
  protec?ve	
  
condi?ons,	
  develop/test/refine	
  AF	
  indicators	
   100	
  

,	
  bivalves/biota	
  

Studies	
  iden?fied	
  in	
  Science	
  Plan	
  to	
  be	
  undertaken	
  in	
  FY16-­‐FY18	
  (Table	
  5.7	
  from	
  Science	
  Plan)	
  

2016%2018'Subset'of'Plan'

3,000'

Studies(iden*fied(in(Science(Plan(to(be(carried(out(in(first(~3(years(of(program.((
Table(5.7(from(Science(Plan(

3(

Symbols(indicate(level(
of(alignment(between(
project(and(focus(aea(
and(subembayment(

Biological	
  surveys:	
  fish,	
  benthos,	
  DO	
  

Exploring	
  management	
  alterna?ves	
  

Future	
  Scenarios	
  

Monitoring	
  Program:	
  analysis	
  of	
  exis?ng	
  data	
  
to	
  refine/op?mize	
  program	
  

6	
  



1.	
  	
  What	
  are	
  impaired	
  vs.	
  protec?ve	
  condi?ons?	
  

2.	
  	
  Currently	
  impaired?	
  

3.	
  	
  Role	
  of	
  anthropogenic	
  nutrients?	
  	
  Protec?ve	
  nutrient	
  loads?	
  

4.	
  Future	
  impairment?	
  	
  Protec?ve	
  loads	
  under	
  future	
  scenarios?	
  

5.	
  Contribu?ons	
  of	
  individual	
  sources?	
  	
  	
  space,	
  season,	
  interannual	
  

6.	
  Mi?ga?ve	
  or	
  preventa?ve	
  management	
  ac?ons?	
  

Key	
  Assump?on	
  for	
  Science	
  Plan	
  v1.0:	
  Water	
  Board’s	
  goal	
  of	
  ‘Standards	
  by	
  2024’	
  

Approximate	
  Timeline	
  for	
  addressing	
  major	
  management	
  ques?ons,	
  laid	
  out	
  in	
  Science	
  Plan	
  (when	
  plan	
  development	
  began	
  ca.	
  2015)	
  
-­‐  Realis?c	
  ?me	
  for	
  science	
  and	
  process,	
  and	
  realis?c	
  assessment	
  of	
  work	
  that	
  is	
  needed.	
  
-­‐  Assumes	
  work	
  proceeding	
  in	
  parallel	
  on	
  all	
  fronts.	
  
-­‐  ‘Answers’	
  are	
  reached	
  itera?vely,	
  with	
  increasing	
  level	
  of	
  confidence	
  over	
  ?me	
  (yellow,	
  orange,	
  red	
  below)	
  
-­‐  Plan	
  not	
  constrained	
  by	
  budget	
  –	
  it	
  aims	
  to	
  illustrate	
  the	
  work	
  that’s	
  needed	
  to	
  answer	
  ques?ons	
  within	
  the	
  available	
  ?me-­‐frame.	
  
-­‐  As	
  a	
  result…There	
  has	
  been	
  limit	
  priori?za?on	
  among	
  proposed	
  ac?vi?es	
  to	
  fit	
  within	
  current	
  budget.	
  

Today	
  

	
   	
   	
  7	
  

Management	
  ques?ons	
  (abbreviated	
  version)	
  

Background	
  

Link	
  to	
  Science	
  Plan	
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Ques?ons	
  as	
  presented	
  in	
  the	
  Science	
  Plan	
  (long	
  form…)	
  

Background	
  

Link	
  to	
  Science	
  Plan	
  



9	
  

Science	
  Program	
  Structure:	
  	
  Major	
  Program	
  Areas,	
  Work	
  Categories	
  

Background	
  

Link	
  to	
  Science	
  Plan	
  



10	
  Background	
  

Link	
  to	
  Science	
  Plan	
  

Work	
  Categories	
  and	
  types	
  of	
  Ac?vi?es	
  (projects	
  and	
  core	
  program)	
  



Revised	
  from	
  NMS	
  Science	
  Plan:	
  Phased	
  approach	
  to	
  
pursuing	
  science	
  ques?ons	
  and	
  addressing	
  
uncertain?es.	
  	
  In	
  an	
  ideal	
  world,	
  with	
  no	
  ?me	
  
constraints,	
  work	
  would	
  proceed	
  in	
  series,	
  tackling	
  
increasingly	
  complex	
  and	
  costly	
  topics	
  or	
  science	
  
inves?ga?ons	
  only	
  as	
  that	
  work	
  becomes	
  necessary.	
  
Given	
  NMS	
  ?me	
  constraints,	
  though,	
  we	
  need	
  to	
  pursue	
  
topics	
  in	
  parallel.	
  But	
  these	
  Phases	
  can	
  nonetheless	
  
serve	
  as	
  guideposts	
  to	
  help	
  sequence	
  work	
  and	
  
priori?ze	
  between	
  projects	
  when	
  funding	
  is	
  limi?ng.	
  

Are$adverse$impacts$evident$
under$current$condi1ons?$$Are$
impacts$evident$under$future$
scenarios?$

Limited$monitoring$or$targeted$studies$to$fill$
data$gaps$or$address$uncertain1es$

Nutrients$contribu1ng$to$
adverse$impacts$under$current$
condi1ons$or$poten1al$future$
scenarios$?$

Uncertain,$
or$major$
data$gaps$

YES,$Likely,$
or$Possible$

START:$Conceptual$models,$analysis$of$exis1ng$data,$synthesis.$Develop$
ini1al$quan1ta1ve$es1mates$of$what$would$would$be$considered$
protec1ve$condi1ons.$

Focus$resources$on$other$pathways$
or$other$habitats$

Con1nue$rou1ne$monitoring.$

NO$

NO$

Rigorously$establish$thresholds$for$harmful$condi1ons$
vs.$protec1ve$condi1ons$:$e.g.,$habitat$field$surveys$to$
iden1fy$condi1ons$under$which$indicator$organisms$
prosper$(e.g,$fish/benthos$and$DO$surveys;$controlled$
experiments$with$biota$such$as$DO$tolerance$
thrsholds,$or$response$to$chronic$exposure$algal$
toxins)$

Mechanis1c,$observa1onal,$or$modeling$studies$to$
quan1ta1vely$establish$the$dose:response$for$
nutrients,$in$par1cular$the$nutrient$loads$or$
concentra1ons$that$correspond$to$protec1ve$
condi1ons$

Ini1al$targeted$studies$(observa1onal,$
mechanis1c,$or$modeling)$to$determine$if$there$
is$a$causal$link$between$nutrients$and$the$
adverse$condi1ons.$

Iden1fy$poten1al$management$
scenarios$that$could$mi1gate$
adverse$impacts,$and$es1mate$costs$

Model$runs$to$test$management$
ac1ons,$and$iden1fy$efficacious$and$
costVeffec1ve$op1ons$

Refine$and$implement$best$
management$op1on.$

Phase$1$

Phase$2$

Phase$3$

Phase$4$

Uncertain,$
or$major$
data$gaps$

Step%through%process%for%each%
relevant%pathway%and/or%
subembayment/habitat%

YES,$Likely,$
or$Possible$

PreVExis1ng$WQ$standards,$or$
refined$through$this$process$

11	
  



-­‐	
  Science	
  Program	
  Design	
  	
  
-­‐	
  Ins?tu?onal	
  Program	
  Development	
  

Nutrient	
  Management	
  Strategy	
  	
  
Observa?on	
  Program	
  (NMSOP)	
  



Ship-­‐based	
  water	
  column	
  sampling	
  

Mooring,	
  exis?ng,	
  other	
  groups	
  

Mooring,	
  exis?ng	
  	
  (SFEI)	
  

Proposed	
  New	
  mooring	
  

Mussel	
  toxins:	
  	
  
exis?ng,	
  proposed	
  new	
  

Underway	
  measurements,	
  
biweekly/monthly	
  cruises	
  

Lateral	
  high-­‐frequency	
  
mapping	
  



Ship-­‐based	
  sampling,	
  Basic:	
  biweekly	
  to	
  monthly	
  cruises	
  

Profiles:	
   	
  CTD,	
  DO,	
  chl,	
  OBS,	
  PAR	
  
Underway: 	
  PARsurface	
  ,	
  salinity,	
  T	
  ,	
  D,	
  chl,	
  OBS,	
  Fv	
  /	
  Fm,	
  SPATT	
  
Discrete:	
   	
  w	
  NO3+2

-­‐,	
  NH4
+,	
  o-­‐PO4,	
  TN,	
  TP,	
  TDN	
  

	
  w	
  DO,	
  chl-­‐a,	
  pheo,	
  SSC	
  
	
  w	
  phyto-­‐pigments	
  
	
  w	
  microscopy	
  +	
  IFCB	
  
	
  w	
  PTOX	
  (DA,	
  MCY,	
  SAX)	
  

	
  
	
  
	
  
	
  
	
  
	
  

Advanced:	
  

w	
  SUNA-­‐NO3:	
  CTD,	
  underway	
  
w	
  Produc?vity	
  
w	
  DOC+POC,	
  BOD	
  
w	
  pCO2	
  ,	
  pH:	
  CTD,	
  underway	
  

Moorings	
  

Basic:	
   	
   	
  w	
  Single	
  depth,	
  	
  
	
   	
  w	
  CTD,	
  DO,	
  chl,	
  turbidity,	
  fDOM	
  

Advanced:	
   	
  w	
  SUNA-­‐NO3,	
  PAR,	
  ADCP,	
  IFCB	
  
	
   	
  w	
  mul?ple	
  depths	
  

Biological	
  sampling,	
  toxins	
  

Basic:	
   	
   	
  w	
  na?ve	
  bivalves,	
  biweekly	
  	
  
	
   	
  w	
  toxins:	
  DA,	
  MCY,	
  SAX	
  
	
   	
  w	
  basic	
  WQ	
  parameters	
  

Advanced:	
   	
  w	
  other	
  toxins:	
  OA,	
  others.	
  
	
   	
  w	
  co-­‐deployed	
  SPATT	
  
  w	
  deployed	
  mussels	
  

	
  

Lateral	
  mapping	
  

	
  

	
  

	
  

Advanced:	
  
w	
  Addi?onal	
  parameters,	
  e.g.,	
  	
  
pigments,	
  H2O	
  isotopes,	
  NH4.	
  
	
  

Basic:	
   	
   
w	
  Monthly	
  

w	
  SpC,	
  T,	
  DO,	
  chl,	
  turbidity,	
  fDOM,	
  	
  	
  	
  
	
  	
  	
  SUNA-­‐NO3	
  

underway	
  chl-­‐a	
  
April	
  5	
  2016	
  



Cost	
  

Phase	
  1	
   Phase	
  2	
  (long-­‐term)	
  

#me	
  

Major	
  Science	
  
Components	
  	
  

NMSOPv1.0	
  

NMSOPv2.0	
  

Nutrient	
  Management	
  Strategy	
  Observa?on	
  Program	
  (NMSOP)	
  

Pilot	
  
Projects	
  

NMSOPv0.1	
  

2017	
  	
   2020	
  

Approach:	
  
-­‐  Strawman	
  Program	
  Design	
  based	
  on	
  what	
  we	
  know	
  now	
  
-­‐  Test	
  
-­‐  Itera?vely	
  refine	
  and	
  gradually	
  grow.	
  	
  
-­‐  2	
  Milestones:	
  NMSOPv1.0	
  and	
  NMSOPv2.0	
  



USGS	
  in-­‐kind	
  

NMS	
  

USGS$in'kind$

NMS$

NMSOPv1.0	
  Es?mated	
  Cost	
  =	
  $3.4	
  mill/yr	
  *	
  

S?ll	
  a	
  fairly	
  basic	
  program	
  
-­‐  No	
  benthos	
  
-­‐  No	
  rate	
  processes	
  (yet)	
  

16	
  

*NMSOPv2.0	
  es?mated	
  cost	
  ~$4.0mill/yr	
  	
  



Major	
  (and	
  necessary?)	
  Assump?on	
  

USGS	
  	
  
SF	
  Bay	
  Water	
  Quality	
  	
  
Research	
  Program	
  

Other	
  Programs,	
  e.g.,	
  
DWR-­‐EMP,	
  IEP,	
  	
  USGS-­‐WSC,	
  	
  

RTC,	
  CeNCOOS,	
  DFW	
  

NMS	
  Monitoring	
  Requirements	
  
-­‐  Condi?on	
  assessment	
  
-­‐  Mechanis?c	
  interpreta?on	
  
-­‐  Model	
  calibra?on	
  
-­‐  Trends	
  over	
  ?me	
  

NMSOP	
  

•  NMSOP’s	
  implementa?on	
  will	
  
involve	
  major	
  and	
  sustained	
  
partnerships	
  with	
  other	
  Bay-­‐
Delta	
  science	
  and	
  monitoring	
  
programs	
  

•  Shared	
  ‘infrastructure’	
  
	
  
Requires…	
  
•  Inter-­‐program	
  and	
  inter-­‐agency	
  

coordina?on	
  and	
  collabora?on	
  

•  Sustained,	
  consistent,	
  reliable	
  


