
  
    

 
  

  
 

      
 

 
    
  
  

  
  
  

 
  

 
  

   
 
 

  
 

  
 

  
 
  

 
 

 
 

   
 

  
    

 
     

 
     

  
  

                                                 
           

 

Delta Operations for Salmonids and Sturgeon (DOSS) Group 
Conference call: 5/28/2019 at 9:00 a.m. 

Objective: Provide advice to the Water Operations Management Team (WOMT) and National 
Marine Fisheries Service (NMFS) on measures to reduce adverse effects from Delta operations 
of the Central Valley Project and the State Water Project on salmonids and green sturgeon. 
DOSS will work with other technical teams. DOSS notes and advice can be found at the NMFS 
Water Ops page: www.westcoast.fisheries.noaa.gov/central_valley/water_operations/doss.html. 

CDFW: Ken Kundargi, Lauren Damon, Geir Aasen, Kyle Griffith 
DWR: Chris Cook, Norman Lee, Farida Islam, Dan Yamanaka 
NMFS: Kristin Begun 
Reclamation: Tom Patton, Elissa Buttermore, Mike Hendrick 
SWRCB: Craig Williams, Chris Carr, Michael Macon 
USFWS: Craig Anderson 

Agenda Items 
1. Agenda review and introductions 
2. RPA Implementation review (For the DOSS Dashboard, click on the "Triggers & 
Indices" tab at: Bay Delta Live) 

3. Current Operations 
4. Smelt Working Group 
5. Fish Monitoring: RSTs/trawls/seines 
6. Fish Monitoring: Salvage 
7. Hatchery Releases 
8. DOSS Estimates of Fish Distribution 
9. DOSS Feedback on Entrainment Risk 
10. DOSS advice 
11. Next DOSS meeting 

Agenda Item 2. 
RPA Implementation Review 

Delta RPA Actions affecting operations during May: 

Action IV.1.21 (DCC gate operations): 
• DCC gates will remain closed from 5/21/19 through 6/15/19, per operations described in 
RPA IV.1.2. 

• Gates will likely remain closed on weekends due to continued high flows. 

Action IV.2.1 San Joaquin River Inflow to Export (I:E) Ratio 
• For the period of 4/1 through 5/31, the level of combined SWP and CVP exports is 
determined by the San Joaquin River inflow as measured at Vernalis. For the current 

1 For details, see pages 62-66 in Enclosure 2 of the 2011 Amendments to the 2009 RPA: 
http://www.westcoast.fisheries.noaa.gov/publications/Central_Valley/Water%20Operations/Operations,%20Criteria 
%20and%20Plan/040711_ocap_opinion_2011_amendments.pdf 

http://www.westcoast.fisheries.noaa.gov/central_valley/water_operations/doss.html
http://www.westcoast.fisheries.noaa.gov/central_valley/water_operations/doss.html
http://www.baydeltalive.com/djfmp
http://www.westcoast.fisheries.noaa.gov/publications/Central_Valley/Water%20Operations/Operations,%20Criteria%20and%20Plan/040711_ocap_opinion_2011_amendments.pdf
http://www.westcoast.fisheries.noaa.gov/publications/Central_Valley/Water%20Operations/Operations,%20Criteria%20and%20Plan/040711_ocap_opinion_2011_amendments.pdf
http://www.westcoast.fisheries.noaa.gov/publications/Central_Valley/Water%20Operations/Operations,%20Criteria%20and%20Plan/040711_ocap_opinion_2011_amendments.pdf


  

 
   

    
 

 
  

    
   

  
   

  
   

   
 

 
  

  
  

 
      

 
           
      
     
      

 
    

    
     

 
   

 
 

   
 

 

  
     

 
    

   
 

 
   

 
  

water year type (Wet in the San Joaquin River basin) the ratio of San Joaquin River 
inflow to combined CVP and SWP exports is 4:1, based on a 14-day running average. 

• An exception procedure provides for minimum health and safety needs, identified as 
1,500 cfs combined exports in the 2009 RPA with 2011 amendments. 

Action IV.2.33 (OMR Management): 
• Implementation of this action in WY 2019 is from 1/1/19 to 6/15/19, and requires that 
Old and Middle River (OMR) flow be no more negative than -5,000 cfs. OMR flows are 
reported weekly with the OMR index and the tidally filtered USGS gauges at the 5-day 
and 14- day running averages. 

• Responses to exceedances of RPA action triggers require that OMR flows become more 
positive to meet the mandatory OMR flow limits required by the action. 

• No salvage-based triggers that would require OMR to be more positive than -5,000 cfs 
were exceeded this week. 

Agenda Item 3. 
Current Operations (5/28/19) 

SWP CVP 
Exports (cfs) 

Clifton Court Forebay 1,800 Jones Pumping Plant 800 (1 unit) 
Reservoir Releases (cfs) 

Feather - Oroville 6,000 American - Nimbus 8,000 
Sacramento - Keswick 8,000* 
Stanislaus – Goodwin 2,000** 
Trinity - Lewiston 2,400*** 

Reservoir Storage (in TAF) 
San Luis  (SWP) 709 San Luis (CVP) 749 
Oroville 3,440 Shasta 4,464 
New Melones 2,034 Folsom 932 

Delta Operations 

DCC Closed Sacramento River at 
Freeport (cfs) 

36,750 

Outflow Index (cfs) 49,400 San Joaquin River at 
Vernalis (cfs) 

12,570 

E:I 5.3% (3-day avg.) 
5.3% (14-day avg.) X2 <56 km 

* Keswick releases are scheduled to increase later this week to the 13,000 cfs range. 
** Stanislaus releases were previously at 1,000 cfs, and are scheduled to change next on 6/1. 
*** Trinity releases are continuing the ROD pulse flow schedule. 

Factors controlling Delta exports: 
• 5/21/19-5-28-19: 4:1 San Joaquin I:E ratio per NMFS BiOp RPA Action IV.2.1 

2 



  

   
-   

  
  
  

 
 

   
     
  

 
  

 
    

 
  

   
   

 
 
 

Approximate OMR as of 5/27/19: 
Index (cfs) 

Daily 2,900 
5-day 2,700 
14-day 2,400 

Weather Forecast 
Clear to partly cloudy skies with a few lingering showers expected across the far northern Sierra 
Nevada today. Sacramento valley temperatures will continue to warm gradually through the 
remainder of the week. 

Agenda Item 4. 
Smelt Working Group 
Due to the Monday holiday, the Smelt Working Group will meet today, 5/28/19, at 10 am. 

Agenda Item 5. 
Fish Monitoring: The following table presents fish monitoring data summarized over the past 
week. Unless otherwise noted, reported sizes are fork length. Empty cells indicate zero catches at 
those locations with sample dates shown. 
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Location GCID 
RSTA 

Tisdale 
RSTB 

Knights 
Landing 
RSTC 

Beach 
SeinesD 

Sacramento 
TrawlD 

Chipps Is. 
Midwater 
TrawlD 

Mossdale 
Kodiak 
TrawlE 

Sample 
Date 

5/22-
5/26 

5/19-
5/22 

5/20-
5/27 5/21-5/23 5/22-5/23 5/21-5/23 5/22 

Chinook 

FR 
Chinook 

36 
juveniles 
6 smolts 

2 13 27 27 273 

SR 
Chinook 4 smolts 1 4 

WR 
Chinook 
LFR 
Chinook 
Chinook 
(ad-clip) 2 FR 2 136 

Steelhead 
(wild) 
Steelhead 
(ad-clip) 
Green 
Sturgeon 4 

Flows 
(avg. cfs) 1,377 13,320 13,771 

W. Temp. 
(avg. °F) 60.84 55 62.3 

Turbidity 
(avg. 
NTU) 

31.22 26.0 24.96 

A GCID cone was raised on 5/15 due to predicted high winds and heavy rain in the forecast, and was lowered on 
5/22, at half cone method times 2. Juvenile green sturgeon on 5/25 had fork lengths of 26mm and 45mm. 
B Tisdale RST sampling period was from 5/19 at 10:45 am to 5/22 at 9:30 am. 
C Knights Landing RST sampling period was from 5/20 at 10:30 am to 5/27 at 11:30 am. 
D DatCall data not received prior to the DOSS call due to the Monday holiday. Data taken from baydeltalive.com. 
E Mossdale trawls sampled by CDFW (Region 4) instead of the DJFMP between 4/1 and 6/30. 
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Preliminary Spring Kodiak Trawl Chinook Salmon and Steelhead Catch Survey 5, 2019 
Survey Conducted 5/13/2019 – 5/16/2019.  Table prepared by Trishelle Tempel (CDFW) on 5/22/2019. Race 
determined using Delta Model length at date. 

Station # of 
Fish 

Fall Run 
Chinook 

Spring Run 
Chinook 

Winter Run 
Chinook 

Late Fall Run 
Chinook Steelhead 

Su
is
un
 B
ay
 &
 W
es
t 

C
on
flu
en
ce
 

Clipped Not 
Clipped 

Clipped Not 
Clipped 

Clipped Not 
Clipped 

Clipped Not 
Clipped 

Clipped Not 
Clipped 

340 0 
405 4 1 3 
411 4 1 3 
418 0 
501 1 1 
504 0 
519 0 
602 2 2 
606 0 
609 0 
610 0 
508 5 5 
513 2 2 
520 0 
801 0 
804 0 
704 1 1 

Sa
c 
R
iv
er
 S
ys
te
m
 

So
ut
h 
& 
C
en
tra
l D
el
ta
 

706 3 1 1 1 
707 0 
711 1 1 
712 0 
713 0 
715 0 
716 1 1 
719 0 
724 26 2 20 3 1 
809 1 1 
812 0 
815 0 
902 0 
906 0 
910 0 
912 0 
914 0 
915 0 
919 0 
920 0 
921 1 1 
922 0 
923 0 
Totals: 52 7 40 3 1 0 0 0 0 1 0 
Range of FL 
(mm): 

77-89 75-95 98-106 97 275 
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CDFW’s Spring Kodiak Trawl Station Locations. 
 
Red Bluff Diversion Dam (RBDD) 
USFWS biweekly report (5/7/19-5/20/19) for preliminary estimates of passage by brood-year 
and run for unmarked juvenile Chinook salmon captured by rotary screw traps at RBDD 
included: 
Run and Species Biweekly Total Brood Year Total (90% CI) 
Winter-run Chinook (BY2018) 98 1,168,265 (685,046-1,651,478) 
Spring-run Chinook (BY2018) 15,506 3,319,451 (-2,715,289-9,397,294) 

 
Tracking of acoustic-tagged winter-run Chinook salmon released at Caldwell Park 
The Livingston Stone National Fish Hatchery released acoustic-tagged (JSATS) winter-run 
Chinook salmon from brood year 2018. The following table provides the detection frequencies 
downstream of the release site. Detections through 5/24/19 below. 

Date of release 2/14/19 
# acoustically tagged (JSATS) 650 fish 

Butte City Bridge 195 (30%) 
Tower Bridge 112 (17%) 

Minimum survival to Tower Bridge 25%* 
I-80/50 Bridge 127 (19.5%) 

Georgiana Slough 21 (3%) 
Detections at Benicia Bridge 163 (25%) 

Minimum survival to Benicia Bridge 26% 
*If Yolo Bypass Weirs were overtopping during migration, fish may have taken that route, and 
therefore this is a minimum estimate of survival. 
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Winter-Run Acoustic Tagging Project: https://calfishtrack.github.io/real-
time/pageLSWR_2019.html 
 

 
 
Tracking of acoustic-tagged winter-run Chinook salmon released at Battle Creek 
The Livingston Stone National Fish Hatchery released acoustic-tagged (JSATS) winter-run 
Chinook salmon from brood year 2018. The following table provides the detection frequencies 
downstream of the release site. Detections through 5/24/19 below. 
 

Date of release 3/26/19 
# acoustically tagged (JSATS) 500 fish 

Butte City Bridge 31 (6%) 
Tower Bridge 54 (11%) 

Minimum survival to Tower Bridge 23%* 
I-80/50 Bridge 81 (16%) 

Georgiana Slough 22 (4%) 
Detections at Benicia Bridge 70 (14%) 

Minimum survival to Benicia Bridge 14% 
*If Yolo Bypass Weirs were overtopping during migration, fish may have taken that route, and 
therefore this is a minimum estimate of survival. 
 
Battle Creek Winter-Run Acoustic Tagging Project: https://calfishtrack.github.io/real-
time/pageBCJSWR_2019.html 

https://calfishtrack.github.io/real-time/pageLSWR_2019.html
https://calfishtrack.github.io/real-time/pageLSWR_2019.html
https://calfishtrack.github.io/real-time/pageBCJSWR_2019.html
https://calfishtrack.github.io/real-time/pageBCJSWR_2019.html


Feather River 
Cook (DWR) provided Feather River RST data for two RST sites on the Feather River. At the 
Eye Side Channel from 5/20 to 5/24, 12 fall-run Chinook salmon were observed. Flows were an 
average 4,250 cfs, water temperature 54.5°F, and turbidity 2.5 NTU. At the Herringer site from 
5/20 to 5/24, 40 fall-run Chinook salmon and 1 ad-clipped spring-run Chinook salmon were 
observed. Flows were an average 8,875 cfs, water temperature 55.8°F, and turbidity 3.2 NTU. 

Agenda Item 6. 
Fish Monitoring: Salvage 
Griffiths (CDFW) provided a salvage summary for the period of 5/20-5/26. 

Chinook salmon 
Unclipped (wild origin) Chinook: Weekly salvage of wild origin Chinook salmon included 406 
spring-run and 2,042 fall-run sized fish (estimated from subsample). Total WY19 salvage of 
wild-origin Chinook salmon is 10,175 fish. 

Clipped (hatchery origin) Chinook: No ad-clipped fish were observed this week in salvage. Total 
WY19 salvage of ad-clipped Chinook is 1,699 fish. 

One CWT San Joaquin River Restoration Program efficiency trial fish was salvaged yesterday 
(5/27) from the 1/29 to 5/30 release groups. 
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Steelhead 
Unclipped steelhead: 0 fish salvaged for a season total to date of 414. 
Clipped steelhead: 0 fish salvaged for a season total to date of 1,831. 

One steelhead was observed in salvage yesterday, 5/27, as well as a large number of splittails, 
primarily at the federal facility. 

Sturgeon 
No Sturgeon were salvaged at either facility this week. The last date of White Sturgeon salvage 
was 3/13/2019 at the state facility. Last verified salvage of Green Sturgeon was 1/22/2016 at the 
state facility. 

Operations: 
The state facility reported a reduced count for emergency shutdown on 5/20 at 1000 hours. 

The federal facility conducted maintenance rescheduled from last week on 5/22. The facility 
reported a three-hour outage between 0800-1100 hours affecting two counts. 

9 



Criteria 20-May 21-May 22-May 23-May 24-May 25-May 26-May Trend 
Loss Densities  

Wild older juvenile CS    0 0 0 0 0 0 0 0.00 
Wild steelhead  0 0 0 0 0 0 0 0.00 

Exports 
SWP daily export   3,667 4,218 4,504 2,152 1,563 1,088 1,096 2,613 
CVP daily export   1,957 1,957 1,958 5,421 5,323 5,379 5,356 3,907 

SWP reduced counts   6% 0 0 0 0 0 0 
CVP reduced counts   0 0 8% 0 0 0 0 

Loss Density = fish lost/TAF; water export = AF; Trend = compared to previous week; wild = adipose fin present                     
Loss = estimated number of fish lost at the CVP and SWP Delta export facilities based on estimated salvage (see below)                     
Reduced counts = percentage of time that routine salvage sample time were less than 30 min per 2 hours of salvage and export operations                        

Salvage Loss Trend Salvage Loss 
Wild 

Winter Run  0 0 184 537 
Spring Run  406 1,258 2,086 5,906 

Late Fall Run   0 0 3 13 
Fall Run  2,042 3,227 7,898 10,160 

Unclassified 0 0 4 NC 

Total 2,448 4,485 10,175 16,617 

Hatchery 
Winter Run  0 0 87 366 
Spring Run  0 0 1,250 4,399 

Late Fall Run   0 0 354 776 
Fall Run  0 0 4 3 

Unclassified 0 0 4 NC 

Total 0 0 1,699 5,543 

Trend = weekly loss per race; Salvage = estimated number of fish collected by the CVP and SWP fish protective facilities per unit of time                         
NC = cannot be calculated; hatchery salmon salvage and loss estimates have been corrected using CWT readings when available                   

Salvage Loss Trend Salvage Loss 

Wild 0 0 414 1,373 
Hatchery 0 0 1,831 5,732 

Total 0 0 2,245 7,105 

State Water Project loss = salvage x 4.33; Central Valley Project loss = salvage x 0.68                

Combined salvage and loss for both CVP and SWP fish facilities           

DOSS Weekly Salvage Update    
Reporting Period: May 20-May 26, 2019      

Prepared by Kyle Griffiths on May 29, 2019 13:55         
Preliminary Results -Subject to Revision     

Chinook Salmon Weekly/Season Salvage and Loss      

Weekly Total  Season Total  
Category 

Race determined by size at date of capture; hatchery = adipose fin missing;             

Weekly Total  Season Total  
Category 

Steelhead Weekly/Season Salvage and Loss     
Combined salvage and loss for both CVP and SWP fish facilities           



  

 

 
        

       

 
 

 
         

Fig 1. Chinook Salmon Salvage (values = number of fish salvaged) and export (acre-feet) at state/federal salvage 
facilities. All CS races/origins combined. Dates: 5/5 - 5/26/2019. 

Figure 2. Salvage of clipped & unclipped Steelhead for state & federal salvage facilities. Dates: 1/1 – 5/26/2019. 
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CONFIRMED HATCHERY (ADIPOSE-FIN CLIPPED) CHINOOK SALMON LOSS AT THE SWP & CVP DELTA FISH 
FACILITIES as of 5/20/19 

Release 
Date 

CWT 
Race Hatchery Release 

Site Release Type 
Confirmed 

Loss 
Number 
Released1 

Total 
Entering 
Delta 

% Loss of 
Number 
Released2 

% Loss of 
Total 
Entering 
Delta3 

First 
Stage 
Trigg 

Date of 
First Loss4 

Date of Last 
Loss4 

12/3/2018 LF Coleman NFH Battle Creek Spring Surrogate 67.33 61,277 n/a 0.110 n/a 0.5% 12/27/2018 2/16/2019 
12/14/2018 LF Coleman NFH Battle Creek Spring Surrogate 24.57 66,266 n/a 0.037 n/a 0.5% 12/27/2018 2/10/2019 
1/4/2019 LF Coleman NFH Battle Creek Spring Surrogate 457.26 73,952 n/a 0.618 n/a 0.5% 1/16/2019 2/20/2019 

SWP and CVP adipose-fin clipped Chinook lost from 10/1/2018 through 5/20/2019. 
1Number released with the adipose-fin clipped and a coded-wire tag (CWT). 
2% Loss of Number Released = (Confirmed Loss/Number Released)*100. 
3% Loss of Total Entering Delta= (Confirmed Loss/Total Entering Delta)*100. 
4 Date of first and last loss accounts for all CWT loss even those from special studies where salvage and loss=0. 

12 



  

 
 

 
 

 
 

  

   
 

 
   

  
 

      
  

 

 
   

 
   

 
   

 

 
   

 
   

  
   

 
 

   
 

   
 

   
 

 
 

   
     

   
  

 
 

        
    
     

    
 

 
 

   
    
      

   
     

 

Agenda Item 7. 
Hatchery Releases 

None. 

Agenda Item 8. 
DOSS Estimates of Fish Distribution 
DOSS estimates of the current distribution of listed Chinook salmon as a percentage of the 
population, are based on recent monitoring data and historical migration timing patterns. 

Location 
Yet to Enter Delta 
(Upstream of Knights 

Landing) 
In the Delta Exited the Delta (Past 

Chipps Island) 

Young-of-year 
(YOY) winter-run 
Chinook salmon 

0-1% 
(Last week: 0-1%) 

0-1% 
(Last week: 0-1%) 

98-100% 
(Last week: 98-100%) 

Young-of-year 
(YOY) spring-run 
Chinook salmon 

0-5% 
(Last week: 0-5%) 

5% 
(Last week: 5%) 

90-95% 
(Last week: 90-95%) 

Hatchery winter-run 
Chinook salmon 

0-1% 
(Last week: 0-1%) 

0-1% 
(Last week: 0-1%) 

98-100% 
(Last week: 98-100%) 

Rationale for distribution 
Wild winter-run Chinook: 
No wild winter-run Chinook salmon were observed at monitoring locations this week. Since 
none were observed, and due to life history and seasonal timing, DOSS estimates that 98-100 
percent of wild winter-run Chinook salmon population has exited the Delta past Chipps Island, 
with few fish remain upstream of Knights Landing. 

Wild spring-run Chinook: 
Four wild spring-run Chinook salmon were observed at GCID, 1 at Knights Landing, and 4 at 
Chipps Island trawl. Since few fish were observed at monitoring locations, and due to life history 
and seasonal timing, DOSS estimates that 90-95 percent has exited the Delta past Chipps Island, 
5 percent of the population are in the Delta, and 0-5 percent remain upstream of Knights 
Landing. 

Hatchery winter-run Chinook: 
195 acoustically-tagged (AT) hatchery winter-run have been detected at Butte City Bridge, 112 
at Tower Bridge, 127 at I80-50, and 163 at Benicia Bridge. No additional fish were detected at 
receivers in the past week. Since no fish were detected, DOSS estimates the majority of the 
group has migrated through the Delta past Chipps Island. This estimate assumes a high in-river 
survival rate and does not account for predation or other sources of mortality. 

13 
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Agenda Item 9. 

DOSS Feedback on Entrainment Risk 
DOSS provides weekly entrainment risk outlooks by considering (a) two different categories of 
entrainment risk based on listed fish distribution and (b) factors that influence their potential for 
entrainment. The two entrainment risk categories considered include: 

Interior Delta Entrainment Risk: fish in the Sacramento River that have the potential to be 
entrained into the Interior Delta through the Delta Cross Channel (when open) and/or Georgiana 
Slough; and 

• CVP/SWP Facilities Entrainment Risk: fish in the Interior Delta that have the potential 
to be entrained into the CVP/SWP facilities. 

Influencing factors considered include: 
• Exposure Risk (both categories): estimated scale (low, medium, high) of fish anticipated 
to be in vicinity of an entrainment risk, 

• Routing Risk (Interior Delta Entrainment Risk): estimated scale (low, medium, high) 
that flow split conditions could result in fish migrating into the interior delta instead of 
remaining in main channel, and 

• OMR/Export Risk (CVP/SWP Facilities Entrainment Risk): for fish in the Interior 
Delta, estimated scale (low, medium, high) that OMR and/or Export levels could result in 
entrainment into the CVP/SWP facilities. 

To provide an overall assessment of entrainment risk, the estimated current status of these 
influencing factors are described below for each of the entrainment risk categories. 

15 



  

 
 

 
   

    
   
  

   
  
        

   
    

 
   

 
  

    
   

 
  
 

 
   

  
  

    
  

        
    

 
  

 
 

   
  
   
  
  
  
   

 
   

  

                                                 
             

 

Interior Delta Entrainment Risk for listed salmonids in the Sacramento River over the next 
week: 

• Exposure Risk: LOW-MEDIUM 
o Approximately 0-1% of winter run juveniles estimated to be in the Delta. 
o Approximately 5% of spring run juveniles estimated to be in the Delta. 
o Central Valley steelhead are in the system, including the Delta. 

• Routing Risk: LOW 
o DCC is closed. 
o Flows are elevated on the Sacramento River (36,750 cfs) which result in a muting 
of tidal effects around Georgiana Slough and Threemile Slough. Flows are 
expected to remain around 30,000 cfs for the duration of the week. 

o Some fish observed in salvage are assumed to be of Sacramento River origin, and 
may have chosen interior routes. These fish could also be of San Joaquin River 
origin. 

• Overall Entrainment Risk: LOW 
o Inflows from the Sacramento River are expected to remain high over the next 
week which balances exports to remain in the Low to Medium entrainment risk. 

CVP/SWP Facilities Entrainment Risk for listed salmonids in the Interior Delta over the 
next week: 

• Exposure Risk: LOW 
o Listed Chinook salmon and steelhead have been salvaged and observed in 
monitoring sites in the Delta. 

o Flows at San Joaquin River are decreasing, but so are exports based on inflows at 
Vernalis. The risk of entrainment, especially for steelhead remains unchanged. 

o OMR is expected to remain positive over the next week. 
o Exposure risk is low for San Joaquin steelhead and low for Sacramento listed fish 
based on historical salvage data and positive OMRs. 

o Unmarked Chinook salmon observed in salvage may have originated from San 
Joaquin River. 

• OMR/Export Risk: 
o OMR -2,500 cfs: LOW 
o OMR -3,500 cfs: LOW 
o OMR -5,000 cfs: MEDIUM 
o OMR -6,250 cfs2: MEDIUM-HIGH 
o OMR -7,500 cfs2: HIGH 
o OMR -9,000 cfs2: HIGH 

• Overall Entrainment Risk: 
o OMR -2,500 cfs: LOW-MEDIUM 

2By request of management, DOSS also assessed risks at an OMR flow more negative than -5,000 cfs. 
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o OMR -3,500 cfs: LOW-MEDIUM 
o OMR -5,000 cfs: MEDIUM 
o OMR -6,250 cfs2: MEDIUM-HIGH 
o OMR -7,500 cfs2: HIGH 
o OMR -9,000 cfs2: HIGH 

These assessments are based on anticipated and current hydrology and fish distributions for the 
next week. 

Agenda Item 10. 
DOSS Advice to WOMT and NMFS: None 

Agenda Item 11. 
Next Meeting: The next DOSS conference call will be on 6/4/19 at 9am. 
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Preliminary Genetic Data for CVP/SWP Salvage – Data subject to revision. 

Caution should be exercised when interpreting population assignment results, as the nuances of the 
statistical analysis used to generate the results may not be apparent. The mathematical error regarding the 
broad determination of winter run versus non-winter run is essentially zero. There is high confidence in 
the “Assignment” and probability shown in “PosProb1”, so that information could be viewed as 
“certain”. Regarding finer sub-divisions of population assignment, error can increase. The “Group” label 
is categorized by run type (or race); however, there is little genetic difference between fall and late-fall. It 
is more appropriate to collapse the information into the National Marine Fisheries Service’s designated 
Evolutionary Significant Units (ESU): 1) fall/late fall; 2) spring; and 3) winter. Regarding the 
probabilities themselves, a value greater than 0.80 is viewed as highly likely and is interpreted as the 
observed assignment was statistically greater to the group shown than to any other possible group. 
Similarly, values lower than 0.80 are statistically less uncertain. 

For the results provided, assignment probabilities shown in “PosProbs 2” were low at the race level (i.e. 
fall or late fall), but were quite certain at the ESU level (i.e., fall and late fall). In addition, known 
introgression between Feather River spring-run and Feather River fall-run Chinook salmon may result in 
low assignment probabilities. These results are described as ‘unassigned’ in the Group column (N = 5; see 
genetic results reported in previous DOSS notes). 

The “Best” label is a legacy term, and denotes the single reference collection – in the baseline used for 
assignment – that the individual fish assigned to most-likely matches. The “Best” results are provided for 
personal interest only, as many of reference collections are not genetically different. In other words, in 
most cases, we currently are not able to reliability distinguish between sub-populations originating from 
different rivers within the Central Valley. 

Preliminary genetic results indicate that all Chinook salvaged during this water year that have been 
analyzed were fall/late fall-run, with the exception of 21 winter-run salvaged on: 1/18/2019, 1/28/2019, 
1/29/2019, 2/3/2019, 2/14/2019, 2/16/2019, 2/17/2019, 2/23/2019, 2/28/2019, 3/13/2019, 3/25/2019, 
3/27/2019, 3/30/2019, 4/4/2019 and 4/22/2019 (see table below for new results). Data for fish collected 
on 12/4/2018 to 4/21/2019 were previously reported in earlier DOSS notes. 



 

   
 
  

 
  

 
  

 
  

 
 

 
 

 
  

              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              

               
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              

Fork Pos Pos Pos Central Central Central_ Central_ Delta 
Sample Date Length Assignment Prob1 Group Prob2 Best Prob3 Valley_fa Valley lfa Valley_sp Valley_wi Model Facility 
4/22/19 8:00 89 Non-winter 1.000 Fall 1.000 ButteCrfa 0.737 1.000 0.000 0.000 0.000 Spring CVP 
4/22/19 12:00 94 Non-winter 1.000 Fall 1.000 ButteCrfa 0.718 1.000 0.000 0.000 0.000 Spring SWP 
4/22/19 12:00 99 Non

1.000 ButteCrfa 0.790 1.000 0.000 0.000 
1.000 ButteCrfa 0.863 1.000 0.000 0.000 
1.000 ButteCrfa 0.632 1.000 0.000 0.000 
1.000 DeerCrfa 0.489 1.000 0.000 0.000 
1.000 ButteCrfa 0.484 1.000 0.000 0.000 
1.000 ButteCrfa 0.608 1.000 0.000 0.000 
1.000 ButteCrfa 0.683 1.000 0.000 0.000 
1.000 ButteCrfa 0.553 1.000 0.000 0.000 
1.000 ButteCrfa 0.561 1.000 0.000 0.000 
1.000 ButteCrfa 0.420 1.000 0.000 0.000 
1.000 ButteCrfa 0.811 1.000 0.000 0.000 
1.000 ButteCrfa 0.653 1.000 0.000 0.000 
1.000 ButteCrfa 0.391 1.000 0.000 0.000 
1.000 MokelumneRfa 0.838 1.000 0.000 0.000 
1.000 MokelumneRfa 0.737 1.000 0.000 0.000 
1.000 ButteCrfa 0.622 1.000 0.000 0.000 
1.000 USacramentoRHwi 1.000 0.000 0.000 0.000 
0.998 ButteCrfa 0.533 0.998 0.000 0.002 
1.000 ButteCrfa 0.632 1.000 0.000 0.000 
1.000 ButteCrfa 0.720 1.000 0.000 0.000 
1.000 ButteCrfa 0.530 1.000 0.000 0.000 
1.000 ButteCrfa 0.795 1.000 0.000 0.000 
1.000 ButteCrfa 0.501 1.000 0.000 0.000 
1.000 ButteCrfa 0.677 1.000 0.000 0.000 
1.000 ButteCrfa 0.700 1.000 0.000 0.000 
1.000 MokelumneRfa 0.590 1.000 0.000 0.000 
1.000 ButteCrfa 0.745 1.000 0.000 0.000 
1.000 ButteCrfa 0.862 1.000 0.000 0.000 
1.000 ButteCrfa 0.608 1.000 0.000 0.000 
1.000 ButteCrfa 0.755 1.000 0.000 0.000 
0.999 ButteCrfa 0.531 0.999 0.000 0.001 
1.000 ButteCrfa 0.639 1.000 0.000 0.000 

Fall 1.000 ButteCrfa 0.546 1.000 0.000 0.000 
1.000 DeerCrfa 0.677 1.000 0.000 0.000 
1.000 

Fall
Fall

Non-winter 1.000 Fall
Non-winter 1.000 Fall
Non-winter 1.000 Fall
Non-winter 1.000 Fall
Non-winter 1.000 

-winter 1.000 Fall 1.000 MokelumneRfa 0.567 1.000 0.000 0.000 0.000 Spring SWP 
4/22/19 12:00 97 Non-winter 1.000 Fall 1.000 ButteCrfa 0.483 1.000 0.000 0.000 0.000 Spring SWP 
4/22/19 12:00 100 Non-winter 1.000 Fall 1.000 ButteCrfa 0.883 1.000 0.000 0.000 0.000 Spring SWP 
4/22/19 12:00 96 Non-winter 1.000 Fall 0.000 Spring SWP 
4/22/19 12:00 93 Non-winter 1.000 Fall 0.000 Spring SWP 
4/22/19 12:00 97 Non-winter 1.000 Fall 0.000 Spring SWP 
4/22/19 12:00 92 Non-winter 1.000 Fall 0.000 Spring SWP 
4/22/19 12:00 99 Non-winter 1.000 Fall 0.000 Spring SWP 
4/22/19 12:00 86 Non-winter 1.000 Fall 0.000 Spring SWP 
4/22/19 12:00 100 Non-winter 1.000 Fall 0.000 Spring SWP 
4/22/19 12:00 111 Non-winter 1.000 Fall 0.000 Spring SWP 
4/22/19 12:00 99 Non-winter 1.000 Fall 0.000 Spring SWP 
4/22/19 12:00 104 Non-winter 1.000 Fall 0.000 Spring SWP 
4/22/19 12:00 101 Non-winter 1.000 Fall 0.000 Spring SWP 
4/22/19 12:00 83 Non-winter 1.000 Fall 0.000 Fall CVP 
4/22/19 15:00 103 Non-winter 1.000 Fall 0.000 Spring SWP 
4/22/19 15:00 100 Non-winter 1.000 Fall 0.000 Spring SWP 
4/22/19 15:00 95 Non-winter 1.000 Fall 0.000 Spring SWP 
4/22/19 15:00 109 Non-winter 1.000 Fall 0.000 Spring SWP 
4/22/19 15:00 124 Winter 1.000 Winter 1.000 Spring SWP 
4/22/19 15:00 97 Non-winter 1.000 Fall 0.000 Spring SWP 
4/22/19 15:00 100 Non-winter 1.000 Fall 0.000 Spring SWP 
4/22/19 15:00 98 Non-winter 1.000 Fall 0.000 Spring SWP 
4/22/19 15:00 115 Non-winter 1.000 Fall 0.000 Spring SWP 
4/22/19 15:00 95 Non-winter 1.000 Fall 0.000 Spring SWP 
4/22/19 15:00 90 Non-winter 1.000 Fall 0.000 Spring SWP 
4/22/19 15:00 85 Non-winter 1.000 Fall 0.000 Spring SWP 
4/22/19 15:00 96 Non-winter 1.000 Fall 0.000 Spring SWP 
4/22/19 15:00 92 Non-winter 1.000 Fall 0.000 Spring SWP 
4/22/19 15:00 85 Non-winter 1.000 Fall 0.000 Spring SWP 
4/22/19 16:00 92 Non-winter 1.000 Fall 0.000 Spring SWP 
4/22/19 16:00 97 Non-winter 1.000 Fall 0.000 Spring SWP 
4/22/19 16:00 89 Non-winter 1.000 Fall 0.000 Spring SWP 
4/22/19 16:00 95 Non-winter 1.000 Fall 0.000 Spring SWP 
4/22/19 16:40 95 Non-winter 1.000 Fall 0.000 Spring SWP 
4/23/19 8:00 82 Non-winter 1.000 0.000 Fall CVP 
4/23/19 8:00 76 Non-winter 1.000 Fall 0.000 Fall CVP 
4/23/19 10:00 100 Non-winter 1.000 Fall ButteCrfa 0.558 1.000 0.000 0.000 0.000 Spring CVP 
4/23/19 10:00 95 Non-winter 1.000 1.000 ButteCrfa 0.507 1.000 0.000 0.000 0.000 Spring CVP 
4/23/19 10:00 78 Non-winter 1.000 1.000 ButteCrfa 0.838 1.000 0.000 0.000 0.000 Fall CVP 
4/23/19 12:00 85 1.000 ButteCrfa 0.654 1.000 0.000 0.000 0.000 Spring CVP 
4/23/19 12:00 93 1.000 ButteCrfa 0.744 1.000 0.000 0.000 0.000 Spring CVP 
4/23/19 12:00 87 1.000 ButteCrfa 0.760 1.000 0.000 0.000 0.000 Spring CVP 
4/23/19 12:00 83 0.999 ButteCrfa 0.849 0.999 0.000 0.001 0.000 Fall CVP 
4/23/19 16:45 92 Fall 1.000 MokelumneRfa 0.654 1.000 0.000 0.000 0.000 Spring SWP 
4/24/19 6:00 92 Non-winter 1.000 Fall 1.000 ButteCrfa 0.787 1.000 0.000 0.000 0.000 Spring CVP 
4/24/19 6:00 91 Non-winter 1.000 Fall 1.000 ButteCrfa 0.665 1.000 0.000 0.000 0.000 Spring CVP 
4/24/19 8:00 90 Non-winter 1.000 Fall 1.000 MokelumneRfa 0.369 1.000 0.000 0.000 0.000 Spring CVP 
4/24/19 8:00 89 Non-winter 1.000 Fall 1.000 MokelumneRfa 0.545 1.000 0.000 0.000 0.000 Spring CVP 
4/24/19 10:00 85 Non-winter 1.000 Fall 1.000 ButteCrfa 0.725 1.000 0.000 0.000 0.000 Spring CVP 
4/24/19 10:00 98 Non-winter 1.000 Fall 1.000 ButteCrfa 0.674 1.000 0.000 0.000 0.000 Spring CVP 
4/25/19 8:00 78 Non-winter 1.000 Fall 1.000 MokelumneRfa 0.590 1.000 0.000 0.000 0.000 Fall CVP 
4/25/19 8:00 96 Non-winter 1.000 Fall 1.000 ButteCrfa 0.779 1.000 0.000 0.000 0.000 Spring CVP 



 
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              

4/25/19 8:00 92 Non-winter 1.000 Fall 1.000 ButteCrfa 0.335 1.000 0.000 0.000 0.000 Spring CVP 
4/25/19 8:00 92 Non-winter 1.000 Fall 1.000 ButteCrfa 0.534 1.000 0.000 0.000 0.000 Spring CVP 
4/25/19 8:00 88 Non-winter 1.000 Fall 1.000 ButteCrfa 0.576 1.000 0.000 0.000 0.000 Spring CVP 
4/25/19 10:00 83 Non-winter 1.000 Fall 1.000 ButteCrfa 0.631 1.000 0.000 0.000 0.000 Fall CVP 
4/25/19 10:00 81 Non

1.000 MokelumneRfa 0.712 1.000 0.000 0.000 
1.000 ButteCrfa 0.686 1.000 0.000 0.000 
1.000 ButteCrfa 0.731 1.000 0.000 0.000 
1.000 ButteCrfa 0.683 1.000 0.000 0.000 
1.000 ButteCrfa 0.583 1.000 0.000 0.000 
1.000 ButteCrfa 0.783 1.000 0.000 0.000 
1.000 ButteCrfa 0.510 1.000 0.000 0.000 
1.000 ButteCrfa 0.513 1.000 0.000 0.000 
1.000 MokelumneRfa 0.530 1.000 0.000 0.000 
1.000 MillCrfa 0.455 1.000 0.000 0.000 
1.000 ButteCrfa 0.562 1.000 0.000 0.000 
1.000 ButteCrfa 0.918 1.000 0.000 0.000 
1.000 ButteCrfa 0.777 1.000 0.000 0.000 
1.000 ButteCrfa 0.680 1.000 0.000 0.000 
1.000 ButteCrfa 0.472 1.000 0.000 0.000 
1.000 ButteCrfa 0.832 1.000 0.000 0.000 
1.000 FeatherRHfa 0.473 1.000 0.000 0.000 
1.000 ButteCrfa 0.831 1.000 0.000 0.000 
1.000 ButteCrfa 0.473 1.000 0.000 0.000 
1.000 ButteCrfa 0.482 1.000 0.000 0.000 
1.000 MokelumneRfa 0.531 1.000 0.000 0.000 
1.000 ButteCrfa 0.491 1.000 0.000 0.000 
1.000 ButteCrfa 0.544 1.000 0.000 0.000 
1.000 MokelumneRfa 0.714 1.000 0.000 0.000 
1.000 ButteCrfa 0.520 1.000 0.000 0.000 
1.000 ButteCrfa 0.674 1.000 0.000 0.000 
1.000 ButteCrfa 0.419 1.000 0.000 0.000 
1.000 ButteCrfa 0.539 1.000 0.000 0.000 
1.000 ButteCrfa 0.444 1.000 0.000 0.000 
1.000 ButteCrfa 0.686 1.000 0.000 0.000 
1.000 ButteCrfa 0.682 1.000 0.000 0.000 
1.000 ButteCrfa 0.828 1.000 0.000 0.000 

Fall 1.000 ButteCrfa 0.829 1.000 0.000 0.000 
1.000 ButteCrfa 0.846 1.000 0.000 0.000 
1.000 

Fall
Fall

Non-winter 1.000 Fall
Non-winter 1.000 Fall
Non-winter 1.000 Fall
Non-winter 1.000 Fall
Non-winter 1.000 

-winter 1.000 Fall 1.000 ButteCrfa 0.873 1.000 0.000 0.000 0.000 Fall CVP 
4/25/19 10:00 89 Non-winter 1.000 Fall 1.000 ButteCrfa 0.739 1.000 0.000 0.000 0.000 Spring CVP 
4/25/19 10:00 84 Non-winter 1.000 Fall 1.000 ButteCrfa 0.721 1.000 0.000 0.000 0.000 Fall CVP 
4/25/19 16:00 88 Non-winter 1.000 Fall 0.000 Spring CVP 
4/25/19 16:00 83 Non-winter 1.000 Fall 0.000 Fall CVP 
4/25/19 16:00 85 Non-winter 1.000 Fall 0.000 Fall CVP 
4/25/19 18:00 94 Non-winter 1.000 Fall 0.000 Spring CVP 
4/25/19 18:00 94 Non-winter 1.000 Fall 0.000 Spring CVP 
4/25/19 20:00 83 Non-winter 1.000 Fall 0.000 Fall CVP 
4/26/19 4:00 91 Non-winter 1.000 Fall 0.000 Spring CVP 
4/26/19 6:00 84 Non-winter 1.000 Fall 0.000 Fall CVP 
4/26/19 6:00 90 Non-winter 1.000 Fall 0.000 Spring CVP 
4/26/19 6:00 111 Non-winter 1.000 Fall 0.000 Spring CVP 
4/26/19 8:00 95 Non-winter 1.000 Fall 0.000 Spring CVP 
4/26/19 8:00 93 Non-winter 1.000 Fall 0.000 Spring CVP 
4/26/19 8:00 90 Non-winter 1.000 Fall 0.000 Spring CVP 
4/26/19 10:00 95 Non-winter 1.000 Fall 0.000 Spring CVP 
4/26/19 13:00 83 Non-winter 1.000 Fall 0.000 Fall SWP 
4/26/19 14:00 86 Non-winter 1.000 Fall 0.000 Fall CVP 
4/26/19 15:00 93 Non-winter 1.000 Fall 0.000 Spring SWP 
4/26/19 15:00 91 Non-winter 1.000 Fall 0.000 Spring SWP 
4/26/19 15:00 100 Non-winter 1.000 Fall 0.000 Spring SWP 
4/26/19 15:00 90 Non-winter 1.000 Fall 0.000 Spring SWP 
4/26/19 16:00 94 Non-winter 1.000 Fall 0.000 Spring SWP 
4/26/19 16:00 80 Non-winter 1.000 Fall 0.000 Fall SWP 
4/26/19 16:00 89 Non-winter 1.000 Fall 0.000 Spring SWP 
4/26/19 16:00 87 Non-winter 1.000 Fall 0.000 Spring SWP 
4/26/19 16:00 96 Non-winter 1.000 Fall 0.000 Spring SWP 
4/26/19 16:00 98 Non-winter 1.000 Fall 0.000 Spring SWP 
4/26/19 16:00 98 Non-winter 1.000 Fall 0.000 Spring SWP 
4/26/19 16:00 88 Non-winter 1.000 Fall 0.000 Spring SWP 
4/26/19 16:00 83 Non-winter 1.000 Fall 0.000 Fall SWP 
4/26/19 16:00 86 Non-winter 1.000 Fall 0.000 Fall CVP 
4/26/19 16:40 103 Non-winter 1.000 Fall 0.000 Spring SWP 
4/26/19 16:40 95 Non-winter 1.000 Fall 0.000 Spring SWP 
4/26/19 16:40 90 Non-winter 1.000 0.000 Spring SWP 
4/26/19 16:40 86 Non-winter 1.000 Fall 0.000 Fall SWP 
4/26/19 16:40 87 Non-winter 1.000 Fall MokelumneRfa 0.645 1.000 0.000 0.000 0.000 Spring SWP 
4/26/19 16:40 101 Non-winter 1.000 0.998 ButteCrfa 0.760 0.998 0.000 0.002 0.000 Spring SWP 
4/26/19 16:40 93 Non-winter 1.000 1.000 ButteCrfa 0.599 1.000 0.000 0.000 0.000 Spring SWP 
4/26/19 16:40 82 1.000 ButteCrfa 0.451 1.000 0.000 0.000 0.000 Fall SWP 
4/26/19 16:40 81 1.000 MokelumneRfa 0.499 1.000 0.000 0.000 0.000 Fall SWP 
4/26/19 16:40 87 1.000 MokelumneRfa 0.456 1.000 0.000 0.000 0.000 Spring SWP 
4/26/19 18:00 87 1.000 ButteCrfa 0.393 1.000 0.000 0.000 0.000 Spring CVP 
4/26/19 18:00 91 Fall 1.000 DeerCrfa 0.450 1.000 0.000 0.000 0.000 Spring CVP 
4/26/19 20:00 85 Non-winter 1.000 Fall 0.998 ButteCrfa 0.649 0.998 0.000 0.002 0.000 Fall CVP 
4/27/19 13:00 86 Non-winter 1.000 Fall 1.000 MokelumneRfa 0.495 1.000 0.000 0.000 0.000 Fall SWP 
4/27/19 14:00 84 Non-winter 1.000 Fall 1.000 ButteCrfa 0.522 1.000 0.000 0.000 0.000 Fall SWP 
4/27/19 14:00 94 Non-winter 1.000 Fall 1.000 ButteCrfa 0.823 1.000 0.000 0.000 0.000 Spring SWP 
4/27/19 14:00 93 Non-winter 1.000 Fall 1.000 DeerCrfa 0.461 1.000 0.000 0.000 0.000 Spring SWP 
4/27/19 14:30 98 Non-winter 1.000 Fall 1.000 ButteCrfa 0.711 1.000 0.000 0.000 0.000 Spring SWP 
4/27/19 14:30 100 Non-winter 1.000 Fall 1.000 ButteCrfa 0.767 1.000 0.000 0.000 0.000 Spring SWP 
4/28/19 10:00 92 Non-winter 1.000 Fall 1.000 ButteCrfa 0.667 1.000 0.000 0.000 0.000 Spring CVP 



 
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              

4/28/19 10:00 90 Non-winter 1.000 Fall 1.000 ButteCrfa 0.522 1.000 0.000 0.000 0.000 Spring CVP 
4/29/19 9:00 96 Non-winter 1.000 Fall 1.000 ButteCrfa 0.799 1.000 0.000 0.000 0.000 Spring SWP 
4/30/19 5:00 83 Non-winter 1.000 Fall 1.000 MokelumneRfa 0.572 1.000 0.000 0.000 0.000 Fall SWP 
4/30/19 5:00 93 Non-winter 1.000 Fall 1.000 ButteCrfa 0.435 1.000 0.000 0.000 0.000 Spring SWP 
4/30/19 7:00 90 Non

1.000 MokelumneRfa 0.629 1.000 0.000 0.000 
1.000 ButteCrfa 0.777 1.000 0.000 0.000 
1.000 ButteCrfa 0.610 1.000 0.000 0.000 
1.000 ButteCrfa 0.506 1.000 0.000 0.000 
1.000 ButteCrfa 0.614 1.000 0.000 0.000 
1.000 ButteCrfa 0.918 1.000 0.000 0.000 
1.000 MokelumneRfa 0.450 1.000 0.000 0.000 
1.000 MokelumneRfa 0.806 1.000 0.000 0.000 
1.000 ButteCrfa 0.559 1.000 0.000 0.000 
1.000 ButteCrfa 0.727 1.000 0.000 0.000 
1.000 ButteCrfa 0.511 1.000 0.000 0.000 
1.000 ButteCrfa 0.845 1.000 0.000 0.000 
1.000 ButteCrfa 0.396 1.000 0.000 0.000 
1.000 ButteCrfa 0.766 1.000 0.000 0.000 
1.000 ButteCrfa 0.749 1.000 0.000 0.000 
1.000 ButteCrfa 0.900 1.000 0.000 0.000 
1.000 ButteCrfa 0.831 1.000 0.000 0.000 
1.000 ButteCrfa 0.656 1.000 0.000 0.000 
1.000 DeerCrfa 0.654 1.000 0.000 0.000 
1.000 ButteCrfa 0.661 1.000 0.000 0.000 
1.000 ButteCrfa 0.657 1.000 0.000 0.000 
1.000 ButteCrfa 0.480 1.000 0.000 0.000 
1.000 MokelumneRfa 0.584 1.000 0.000 0.000 
0.503 ButteCrsp 0.497 0.503 0.000 0.497 
1.000 ButteCrfa 0.478 1.000 0.000 0.000 
1.000 ButteCrfa 0.609 1.000 0.000 0.000 
1.000 ButteCrfa 0.734 1.000 0.000 0.000 
1.000 ButteCrfa 0.751 1.000 0.000 0.000 
1.000 ButteCrfa 0.668 1.000 0.000 0.000 
1.000 ButteCrfa 0.423 1.000 0.000 0.000 
1.000 MokelumneRfa 0.552 1.000 0.000 0.000 
1.000 MokelumneRfa 0.684 1.000 0.000 0.000 

Fall 1.000 MokelumneRfa 0.810 1.000 0.000 0.000 
1.000 MokelumneRfa 0.494 1.000 0.000 0.000 
1.000 

Fall
Fall

Non-winter 1.000 Fall
Non-winter 1.000 Fall
Non-winter 1.000 Fall
Non-winter 1.000 Fall
Non-winter 1.000 

-winter 1.000 Fall 1.000 ButteCrfa 0.617 1.000 0.000 0.000 0.000 Spring SWP 
4/30/19 7:00 100 Non-winter 1.000 Fall 1.000 MillCrfa 0.398 1.000 0.000 0.000 0.000 Spring SWP 
4/30/19 8:00 90 Non-winter 1.000 Fall 1.000 ButteCrfa 0.599 1.000 0.000 0.000 0.000 Spring CVP 
4/30/19 8:00 94 Non-winter 1.000 Fall 0.000 Spring CVP 
4/30/19 11:00 89 Non-winter 1.000 Fall 0.000 Spring SWP 
4/30/19 11:00 90 Non-winter 1.000 Fall 0.000 Spring SWP 
4/30/19 11:00 101 Non-winter 1.000 Fall 0.000 Spring SWP 
4/30/19 13:00 89 Non-winter 1.000 Fall 0.000 Spring SWP 
4/30/19 13:00 98 Non-winter 1.000 Fall 0.000 Spring SWP 
4/30/19 13:00 94 Non-winter 1.000 Fall 0.000 Spring SWP 
4/30/19 13:00 85 Non-winter 1.000 Fall 0.000 Fall SWP 
4/30/19 13:00 96 Non-winter 1.000 Fall 0.000 Spring SWP 
4/30/19 13:00 80 Non-winter 1.000 Fall 0.000 Fall SWP 
4/30/19 13:00 95 Non-winter 1.000 Fall 0.000 Spring SWP 
4/30/19 13:00 94 Non-winter 1.000 Fall 0.000 Spring SWP 
4/30/19 13:00 95 Non-winter 1.000 Fall 0.000 Spring SWP 
4/30/19 13:00 96 Non-winter 1.000 Fall 0.000 Spring SWP 
4/30/19 13:00 106 Non-winter 1.000 Fall 0.000 Spring SWP 
4/30/19 13:00 93 Non-winter 1.000 Fall 0.000 Spring SWP 
4/30/19 13:00 101 Non-winter 1.000 Fall 0.000 Spring SWP 
4/30/19 13:00 96 Non-winter 1.000 Fall 0.000 Spring SWP 
4/30/19 15:00 108 Non-winter 1.000 Fall 0.000 Spring SWP 
4/30/19 15:00 94 Non-winter 1.000 Fall 0.000 Spring SWP 
4/30/19 15:00 95 Non-winter 1.000 Fall 0.000 Spring SWP 
4/30/19 15:00 94 Non-winter 1.000 Fall 0.000 Spring SWP 
4/30/19 17:00 86 Non-winter 1.000 Fall 0.000 Fall SWP 
4/30/19 17:00 111 Non-winter 1.000 Unassigned 0.000 Spring SWP 
4/30/19 17:00 88 Non-winter 1.000 Fall 0.000 Fall SWP 
4/30/19 17:00 94 Non-winter 1.000 Fall 0.000 Spring SWP 
4/30/19 19:00 87 Non-winter 1.000 Fall 0.000 Fall SWP 
4/30/19 19:00 104 Non-winter 1.000 Fall 0.000 Spring SWP 
4/30/19 21:00 91 Non-winter 1.000 Fall 0.000 Spring SWP 
4/30/19 21:00 81 Non-winter 1.000 Fall 0.000 Fall SWP 
4/30/19 21:00 92 Non-winter 1.000 Fall 0.000 Spring SWP 
4/30/19 21:00 98 Non-winter 1.000 Fall 0.000 Spring SWP 
4/30/19 21:00 84 Non-winter 1.000 0.000 Fall SWP 
4/30/19 21:00 89 Non-winter 1.000 Fall 0.000 Spring SWP 
4/30/19 21:00 87 Non-winter 1.000 Fall ButteCrfa 0.683 1.000 0.000 0.000 0.000 Fall SWP 
4/30/19 21:00 96 Non-winter 1.000 1.000 ButteCrfa 0.488 1.000 0.000 0.000 0.000 Spring SWP 
4/30/19 21:00 89 Non-winter 1.000 1.000 ButteCrfa 0.457 1.000 0.000 0.000 0.000 Spring SWP 
4/30/19 22:20 98 1.000 ButteCrfa 0.713 1.000 0.000 0.000 0.000 Spring SWP 
4/30/19 22:20 89 1.000 ButteCrfa 0.665 1.000 0.000 0.000 0.000 Spring SWP 
4/30/19 22:20 101 1.000 ButteCrfa 0.454 1.000 0.000 0.000 0.000 Spring SWP 
4/30/19 22:20 90 1.000 ButteCrfa 0.745 1.000 0.000 0.000 0.000 Spring SWP 
4/30/19 22:20 85 Fall 1.000 ButteCrfa 0.582 1.000 0.000 0.000 0.000 Fall SWP 
4/30/19 22:20 91 Non-winter 1.000 Fall 0.999 MokelumneRfa 0.621 0.999 0.000 0.001 0.000 Spring SWP 
5/1/19 4:00 103 Non-winter 1.000 Fall 1.000 MillCrfa 0.320 1.000 0.000 0.000 0.000 Spring CVP 
5/1/19 4:00 103 Non-winter 1.000 Fall 1.000 ButteCrfa 0.685 1.000 0.000 0.000 0.000 Spring CVP 
5/1/19 6:00 92 Non-winter 1.000 Fall 1.000 MokelumneRfa 0.753 1.000 0.000 0.000 0.000 Spring CVP 
5/1/19 6:00 88 Non-winter 1.000 Fall 1.000 MokelumneRfa 0.534 1.000 0.000 0.000 0.000 Fall CVP 
5/1/19 22:00 83 Non-winter 1.000 Fall 1.000 MokelumneRfa 0.381 1.000 0.000 0.000 0.000 Fall CVP 
5/2/19 4:00 87 Non-winter 1.000 Fall 1.000 ButteCrfa 0.627 1.000 0.000 0.000 0.000 Fall CVP 
5/2/19 22:00 111 Non-winter 1.000 Fall 1.000 ButteCrfa 0.689 1.000 0.000 0.000 0.000 Spring SWP 



 
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              

5/2/19 22:00 104 Non-winter 1.000 Fall 1.000 MokelumneRfa 0.519 1.000 0.000 0.000 0.000 Spring SWP 
5/2/19 22:00 91 Non-winter 1.000 Fall 1.000 ButteCrfa 0.416 1.000 0.000 0.000 0.000 Spring SWP 
5/3/19 9:00 90 Non-winter 1.000 Fall 1.000 MokelumneRfa 0.478 1.000 0.000 0.000 0.000 Fall SWP 
5/3/19 9:00 95 Non-winter 1.000 Fall 1.000 ButteCrfa 0.362 1.000 0.000 0.000 0.000 Spring SWP 
5/3/19 9:00 95 Non

1.000 ButteCrfa 0.861 1.000 0.000 0.000 
1.000 ButteCrfa 0.627 1.000 0.000 0.000 
1.000 MokelumneRfa 0.645 1.000 0.000 0.000 
1.000 MokelumneRfa 0.692 1.000 0.000 0.000 
1.000 MokelumneRfa 0.731 1.000 0.000 0.000 
1.000 ButteCrfa 0.586 1.000 0.000 0.000 
1.000 ButteCrfa 0.704 1.000 0.000 0.000 
1.000 ButteCrfa 0.728 1.000 0.000 0.000 
0.999 ButteCrfa 0.595 0.999 0.000 0.001 
1.000 ButteCrfa 0.572 1.000 0.000 0.000 
1.000 ButteCrfa 0.555 1.000 0.000 0.000 
1.000 ButteCrfa 0.892 1.000 0.000 0.000 
1.000 ButteCrfa 0.421 1.000 0.000 0.000 
1.000 ButteCrfa 0.374 1.000 0.000 0.000 
1.000 MokelumneRfa 0.510 1.000 0.000 0.000 
1.000 ButteCrfa 0.753 1.000 0.000 0.000 
1.000 ButteCrfa 0.827 1.000 0.000 0.000 
1.000 MokelumneRfa 0.830 1.000 0.000 0.000 
1.000 ButteCrfa 0.506 1.000 0.000 0.000 
1.000 ButteCrfa 0.439 1.000 0.000 0.000 
1.000 ButteCrfa 0.403 1.000 0.000 0.000 
1.000 ButteCrfa 0.633 1.000 0.000 0.000 
1.000 ButteCrfa 0.645 1.000 0.000 0.000 
1.000 MokelumneRfa 0.498 1.000 0.000 0.000 
1.000 ButteCrfa 0.784 1.000 0.000 0.000 
1.000 ButteCrfa 0.658 1.000 0.000 0.000 
1.000 ButteCrfa 0.549 1.000 0.000 0.000 
1.000 MokelumneRfa 0.496 1.000 0.000 0.000 
1.000 ButteCrfa 0.906 1.000 0.000 0.000 
1.000 ButteCrfa 0.396 1.000 0.000 0.000 
1.000 ButteCrfa 0.778 1.000 0.000 0.000 
0.999 MillCrfa 0.373 0.999 0.000 0.001 

Fall 1.000 ButteCrfa 0.619 1.000 0.000 0.000 
1.000 ButteCrfa 0.703 1.000 0.000 0.000 
1.000 

Fall
Fall

Non-winter 1.000 Fall
Non-winter 1.000 Fall
Non-winter 1.000 Fall
Non-winter 1.000 Fall
Non-winter 1.000 

-winter 1.000 Fall 1.000 ButteCrfa 0.935 1.000 0.000 0.000 0.000 Spring SWP 
5/3/19 9:00 91 Non-winter 1.000 Fall 1.000 ButteCrfa 0.569 1.000 0.000 0.000 0.000 Spring SWP 
5/3/19 9:00 86 Non-winter 1.000 Fall 1.000 ButteCrfa 0.566 1.000 0.000 0.000 0.000 Fall SWP 
5/3/19 9:00 81 Non-winter 1.000 Fall 0.000 Fall SWP 
5/3/19 11:00 101 Non-winter 1.000 Fall 0.000 Spring SWP 
5/3/19 11:00 89 Non-winter 1.000 Fall 0.000 Fall SWP 
5/3/19 11:00 92 Non-winter 1.000 Fall 0.000 Spring SWP 
5/3/19 11:00 103 Non-winter 1.000 Fall 0.000 Spring SWP 
5/3/19 11:00 93 Non-winter 1.000 Fall 0.000 Spring SWP 
5/3/19 13:00 93 Non-winter 1.000 Fall 0.000 Spring SWP 
5/3/19 14:00 93 Non-winter 1.000 Fall 0.000 Spring SWP 
5/3/19 14:00 86 Non-winter 1.000 Fall 0.000 Fall SWP 
5/3/19 14:00 89 Non-winter 1.000 Fall 0.000 Fall SWP 
5/3/19 14:00 98 Non-winter 1.000 Fall 0.000 Spring SWP 
5/3/19 14:00 95 Non-winter 1.000 Fall 0.000 Spring SWP 
5/3/19 14:00 92 Non-winter 1.000 Fall 0.000 Spring SWP 
5/3/19 14:00 88 Non-winter 1.000 Fall 0.000 Fall SWP 
5/3/19 14:00 87 Non-winter 1.000 Fall 0.000 Fall SWP 
5/3/19 14:00 92 Non-winter 1.000 Fall 0.000 Spring SWP 
5/3/19 14:00 93 Non-winter 1.000 Fall 0.000 Spring SWP 
5/3/19 14:00 87 Non-winter 1.000 Fall 0.000 Fall SWP 
5/3/19 14:00 93 Non-winter 1.000 Fall 0.000 Spring SWP 
5/3/19 15:10 94 Non-winter 1.000 Fall 0.000 Spring SWP 
5/4/19 1:00 87 Non-winter 1.000 Fall 0.000 Fall SWP 
5/4/19 5:00 90 Non-winter 1.000 Fall 0.000 Fall SWP 
5/4/19 5:00 86 Non-winter 1.000 Fall 0.000 Fall SWP 
5/4/19 7:00 89 Non-winter 1.000 Fall 0.000 Fall SWP 
5/4/19 7:00 103 Non-winter 1.000 Fall 0.000 Spring SWP 
5/4/19 7:00 86 Non-winter 1.000 Fall 0.000 Fall SWP 
5/4/19 7:00 84 Non-winter 1.000 Fall 0.000 Fall SWP 
5/4/19 7:00 96 Non-winter 1.000 Fall 0.000 Spring SWP 
5/4/19 7:00 99 Non-winter 1.000 Fall 0.000 Spring SWP 
5/4/19 7:00 91 Non-winter 1.000 Fall 0.000 Spring SWP 
5/4/19 7:00 96 Non-winter 1.000 Fall 0.000 Spring SWP 
5/4/19 7:00 94 Non-winter 1.000 Fall 0.000 Spring SWP 
5/4/19 7:00 97 Non-winter 1.000 0.000 Spring SWP 
5/4/19 7:00 100 Non-winter 1.000 Fall 0.000 Spring SWP 
5/4/19 9:00 92 Non-winter 1.000 Fall ButteCrfa 0.690 1.000 0.000 0.000 0.000 Spring SWP 
5/4/19 9:00 90 Non-winter 1.000 1.000 ButteCrfa 0.621 1.000 0.000 0.000 0.000 Fall SWP 
5/4/19 9:00 89 Non-winter 1.000 1.000 MillCrfa 0.570 1.000 0.000 0.000 0.000 Fall SWP 
5/4/19 9:00 96 1.000 ButteCrfa 0.685 1.000 0.000 0.000 0.000 Spring SWP 
5/4/19 9:00 87 1.000 ButteCrfa 0.645 1.000 0.000 0.000 0.000 Fall SWP 
5/4/19 9:00 93 1.000 ButteCrfa 0.595 1.000 0.000 0.000 0.000 Spring SWP 
5/4/19 9:00 94 1.000 MokelumneRfa 0.783 1.000 0.000 0.000 0.000 Spring SWP 
5/4/19 9:00 87 Fall 1.000 MokelumneRfa 0.648 1.000 0.000 0.000 0.000 Fall SWP 
5/4/19 9:00 100 Non-winter 1.000 Fall 1.000 MillCrfa 0.475 1.000 0.000 0.000 0.000 Spring SWP 
5/4/19 10:50 93 Non-winter 1.000 Fall 1.000 ButteCrfa 0.355 1.000 0.000 0.000 0.000 Spring SWP 
5/4/19 10:50 93 Non-winter 1.000 Fall 1.000 ButteCrfa 0.747 1.000 0.000 0.000 0.000 Spring SWP 
5/4/19 10:50 100 Non-winter 1.000 Fall 1.000 ButteCrfa 0.788 1.000 0.000 0.000 0.000 Spring SWP 
5/4/19 10:50 102 Non-winter 1.000 Fall 0.999 ButteCrfa 0.499 0.999 0.000 0.001 0.000 Spring SWP 
5/4/19 10:50 95 Non-winter 1.000 Fall 1.000 MokelumneRfa 0.659 1.000 0.000 0.000 0.000 Spring SWP 
5/4/19 10:50 94 Non-winter 1.000 Fall 1.000 ButteCrfa 0.722 1.000 0.000 0.000 0.000 Spring SWP 
5/5/19 7:00 93 Non-winter 1.000 Fall 1.000 ButteCrfa 0.531 1.000 0.000 0.000 0.000 Spring SWP 



 
              
              
              
              
              
              
              
              
              
              
              
              
              
              

               
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              

5/5/19 7:00 111 Non-winter 1.000 Fall 0.916 FeatherRHfa 0.324 0.916 0.000 0.084 0.000 Spring SWP 
5/5/19 7:00 106 Non-winter 1.000 Fall 1.000 ButteCrfa 0.640 1.000 0.000 0.000 0.000 Spring SWP 
5/5/19 7:00 105 Non-winter 1.000 Fall 1.000 ButteCrfa 0.810 1.000 0.000 0.000 0.000 Spring SWP 
5/5/19 9:00 87 Non-winter 1.000 Fall 1.000 ButteCrfa 0.840 1.000 0.000 0.000 0.000 Fall SWP 
5/5/19 9:00 104 Non

1.000 ButteCrfa 0.630 1.000 0.000 0.000 
1.000 ButteCrfa 0.708 1.000 0.000 0.000 
1.000 ButteCrfa 0.684 1.000 0.000 0.000 
1.000 ButteCrfa 0.776 1.000 0.000 0.000 
1.000 ButteCrfa 0.676 1.000 0.000 0.000 
1.000 ButteCrfa 0.764 1.000 0.000 0.000 
1.000 ButteCrfa 0.756 1.000 0.000 0.000 
1.000 ButteCrfa 0.438 1.000 0.000 0.000 
1.000 ButteCrfa 0.567 1.000 0.000 0.000 
1.000 ButteCrfa 0.733 1.000 0.000 0.000 
1.000 ButteCrfa 0.752 1.000 0.000 0.000 
1.000 MokelumneRfa 0.862 1.000 0.000 0.000 
1.000 ButteCrfa 0.871 1.000 0.000 0.000 
1.000 MokelumneRfa 0.678 1.000 0.000 0.000 
1.000 ButteCrfa 0.637 1.000 0.000 0.000 
1.000 ButteCrfa 0.428 1.000 0.000 0.000 
1.000 ButteCrfa 0.592 1.000 0.000 0.000 
1.000 ButteCrfa 0.571 1.000 0.000 0.000 
1.000 ButteCrfa 0.664 1.000 0.000 0.000 
1.000 MokelumneRfa 0.521 1.000 0.000 0.000 
1.000 MillCrfa 0.618 1.000 0.000 0.000 
1.000 ButteCrfa 0.461 1.000 0.000 0.000 
1.000 ButteCrfa 0.771 1.000 0.000 0.000 
1.000 ButteCrfa 0.498 1.000 0.000 0.000 
1.000 ButteCrfa 0.528 1.000 0.000 0.000 
1.000 ButteCrfa 0.702 1.000 0.000 0.000 
1.000 ButteCrfa 0.525 1.000 0.000 0.000 
1.000 ButteCrfa 0.487 1.000 0.000 0.000 
1.000 ButteCrfa 0.708 1.000 0.000 0.000 
1.000 ButteCrfa 0.495 1.000 0.000 0.000 
1.000 MokelumneRfa 0.522 1.000 0.000 0.000 
1.000 ButteCrfa 0.881 1.000 0.000 0.000 

Fall 1.000 MokelumneRfa 0.379 1.000 0.000 0.000 
1.000 ButteCrfa 0.671 1.000 0.000 0.000 
1.000 

Fall
Fall

Non-winter 1.000 Fall
Non-winter 1.000 Fall
Non-winter 1.000 Fall
Non-winter 1.000 Fall
Non-winter 1.000 

-winter 1.000 Fall 1.000 MokelumneRfa 0.553 1.000 0.000 0.000 0.000 Spring SWP 
5/5/19 9:00 92 Non-winter 1.000 Fall 1.000 ButteCrfa 0.920 1.000 0.000 0.000 0.000 Spring SWP 
5/5/19 9:00 107 Non-winter 1.000 Fall 1.000 MokelumneRfa 0.595 1.000 0.000 0.000 0.000 Spring SWP 
5/5/19 9:00 88 Non-winter 1.000 Fall 0.000 Fall SWP 
5/5/19 11:00 101 Non-winter 1.000 Fall 0.000 Spring SWP 
5/5/19 11:00 94 Non-winter 1.000 Fall 0.000 Spring SWP 
5/5/19 13:00 104 Non-winter 1.000 Fall 0.000 Spring SWP 
5/5/19 13:00 98 Non-winter 1.000 Fall 0.000 Spring SWP 
5/5/19 15:00 94 Non-winter 1.000 Fall 0.000 Spring SWP 
5/6/19 9:00 101 Non-winter 1.000 Fall 0.000 Spring SWP 
5/6/19 10:00 84 Non-winter 1.000 Fall 0.000 Fall CVP 
5/6/19 11:00 101 Non-winter 1.000 Fall 0.000 Spring SWP 
5/6/19 11:00 92 Non-winter 1.000 Fall 0.000 Spring SWP 
5/6/19 11:00 99 Non-winter 1.000 Fall 0.000 Spring SWP 
5/6/19 11:00 93 Non-winter 1.000 Fall 0.000 Spring SWP 
5/6/19 11:00 86 Non-winter 1.000 Fall 0.000 Fall SWP 
5/6/19 11:00 90 Non-winter 1.000 Fall 0.000 Fall SWP 
5/6/19 11:00 104 Non-winter 1.000 Fall 0.000 Spring SWP 
5/6/19 11:00 91 Non-winter 1.000 Fall 0.000 Fall SWP 
5/6/19 11:00 87 Non-winter 1.000 Fall 0.000 Fall SWP 
5/6/19 11:00 91 Non-winter 1.000 Fall 0.000 Fall SWP 
5/6/19 11:00 93 Non-winter 1.000 Fall 0.000 Spring SWP 
5/6/19 12:00 91 Non-winter 1.000 Fall 0.000 Fall SWP 
5/6/19 12:00 92 Non-winter 1.000 Fall 0.000 Spring SWP 
5/6/19 12:00 102 Non-winter 1.000 Fall 0.000 Spring SWP 
5/6/19 12:00 87 Non-winter 1.000 Fall 0.000 Fall SWP 
5/6/19 12:00 107 Non-winter 1.000 Fall 0.000 Spring SWP 
5/6/19 12:00 92 Non-winter 1.000 Fall 0.000 Spring SWP 
5/6/19 12:00 100 Non-winter 1.000 Fall 0.000 Spring SWP 
5/6/19 12:00 81 Non-winter 1.000 Fall 0.000 Fall SWP 
5/6/19 12:00 94 Non-winter 1.000 Fall 0.000 Spring SWP 
5/6/19 12:00 109 Non-winter 1.000 Fall 0.000 Spring SWP 
5/6/19 12:00 89 Non-winter 1.000 Fall 0.000 Fall SWP 
5/6/19 12:00 87 Non-winter 1.000 Fall 0.000 Fall SWP 
5/6/19 12:00 92 Non-winter 1.000 Fall 0.000 Spring SWP 
5/6/19 12:00 90 Non-winter 1.000 0.000 Fall SWP 
5/6/19 12:00 97 Non-winter 1.000 Fall 0.000 Spring SWP 
5/6/19 12:00 86 Non-winter 1.000 Fall ButteCrfa 0.809 1.000 0.000 0.000 0.000 Fall SWP 
5/6/19 12:00 82 Non-winter 1.000 1.000 ButteCrfa 0.621 1.000 0.000 0.000 0.000 Fall SWP 
5/6/19 12:00 93 Non-winter 1.000 1.000 ButteCrfa 0.902 1.000 0.000 0.000 0.000 Spring SWP 
5/6/19 12:00 99 1.000 ButteCrfa 0.627 1.000 0.000 0.000 0.000 Spring SWP 
5/6/19 12:00 87 1.000 ButteCrfa 0.698 1.000 0.000 0.000 0.000 Fall SWP 
5/6/19 12:00 86 1.000 ButteCrfa 0.714 1.000 0.000 0.000 0.000 Fall SWP 
5/6/19 12:00 95 1.000 ButteCrfa 0.728 1.000 0.000 0.000 0.000 Spring SWP 
5/6/19 12:00 94 Fall 1.000 ButteCrfa 0.762 1.000 0.000 0.000 0.000 Spring SWP 
5/6/19 12:00 103 Non-winter 1.000 Fall 1.000 ButteCrfa 0.678 1.000 0.000 0.000 0.000 Spring SWP 
5/8/19 8:00 90 Non-winter 1.000 Fall 1.000 ButteCrfa 0.467 1.000 0.000 0.000 0.000 Fall CVP 
5/8/19 8:00 90 Non-winter 1.000 Fall 1.000 DeerCrfa 0.523 1.000 0.000 0.000 0.000 Fall CVP 
5/8/19 8:00 86 Non-winter 1.000 Fall 1.000 MokelumneRfa 0.681 1.000 0.000 0.000 0.000 Fall CVP 
5/8/19 8:00 85 Non-winter 1.000 Fall 1.000 ButteCrfa 0.690 1.000 0.000 0.000 0.000 Fall CVP 
5/8/19 8:00 88 Non-winter 1.000 Fall 1.000 ButteCrfa 0.741 1.000 0.000 0.000 0.000 Fall CVP 
5/8/19 10:00 90 Non-winter 1.000 Fall 1.000 ButteCrfa 0.612 1.000 0.000 0.000 0.000 Fall CVP 
5/8/19 10:00 94 Non-winter 1.000 Fall 1.000 ButteCrfa 0.629 1.000 0.000 0.000 0.000 Spring CVP 



 
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              

               
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              

 

5/8/19 10:00 91 Non-winter 1.000 Fall 1.000 ButteCrfa 0.578 1.000 0.000 0.000 0.000 Fall CVP 
5/8/19 10:00 93 Non-winter 1.000 Fall 1.000 ButteCrfa 0.467 1.000 0.000 0.000 0.000 Fall CVP 
5/8/19 10:00 89 Non-winter 1.000 Fall 1.000 ButteCrfa 0.664 1.000 0.000 0.000 0.000 Fall CVP 
5/8/19 10:00 92 Non-winter 1.000 Fall 1.000 ButteCrfa 0.449 1.000 0.000 0.000 0.000 Fall CVP 
5/8/19 10:00 93 Non

1.000 ButteCrfa 0.882 1.000 0.000 0.000 
1.000 ButteCrfa 0.756 1.000 0.000 0.000 
1.000 ButteCrfa 0.720 1.000 0.000 0.000 
1.000 DeerCrfa 0.493 1.000 0.000 0.000 
1.000 MokelumneRfa 0.504 1.000 0.000 0.000 
1.000 ButteCrfa 0.830 1.000 0.000 0.000 
1.000 FeatherRHfa 0.475 1.000 0.000 0.000 
1.000 MokelumneRfa 0.717 1.000 0.000 0.000 
1.000 ButteCrfa 0.650 1.000 0.000 0.000 
1.000 ButteCrfa 0.561 1.000 0.000 0.000 
1.000 ButteCrfa 0.382 1.000 0.000 0.000 
1.000 DeerCrfa 0.485 1.000 0.000 0.000 
1.000 MokelumneRfa 0.710 1.000 0.000 0.000 
1.000 MokelumneRfa 0.722 1.000 0.000 0.000 
1.000 ButteCrfa 0.540 1.000 0.000 0.000 
1.000 MokelumneRfa 0.482 1.000 0.000 0.000 
1.000 ButteCrfa 0.895 1.000 0.000 0.000 
1.000 ButteCrfa 0.715 1.000 0.000 0.000 
1.000 MokelumneRfa 0.847 1.000 0.000 0.000 
1.000 ButteCrfa 0.776 1.000 0.000 0.000 
1.000 ButteCrfa 0.665 1.000 0.000 0.000 
1.000 ButteCrfa 0.507 1.000 0.000 0.000 
1.000 ButteCrfa 0.831 1.000 0.000 0.000 
1.000 DeerCrfa 0.673 1.000 0.000 0.000 
1.000 MokelumneRfa 0.546 1.000 0.000 0.000 
1.000 MokelumneRfa 0.799 1.000 0.000 0.000 
1.000 ButteCrfa 0.522 1.000 0.000 0.000 
1.000 ButteCrfa 0.601 1.000 0.000 0.000 
1.000 MokelumneRfa 0.457 1.000 0.000 0.000 
1.000 ButteCrfa 0.411 1.000 0.000 0.000 
1.000 MokelumneRfa 0.564 1.000 0.000 0.000 
1.000 ButteCrfa 0.751 1.000 0.000 0.000 

Fall 1.000 ButteCrfa 0.740 1.000 0.000 0.000 
1.000 ButteCrfa 0.576 1.000 0.000 0.000 
0.999 

Fall
Fall

Non-winter 1.000 Fall
Non-winter 1.000 Fall
Non-winter 1.000 Fall
Non-winter 1.000 

-winter 1.000 Fall 1.000 MokelumneRfa 0.805 1.000 0.000 0.000 0.000 Fall CVP 
5/8/19 10:00 101 Non-winter 1.000 Fall 1.000 MokelumneRfa 0.396 1.000 0.000 0.000 0.000 Spring CVP 
5/8/19 10:00 100 Non-winter 1.000 Fall 1.000 ButteCrfa 0.420 1.000 0.000 0.000 0.000 Spring CVP 
5/8/19 10:00 83 Non-winter 1.000 Fall 0.000 Fall CVP 
5/8/19 10:00 93 Non-winter 1.000 Fall 0.000 Fall CVP 
5/8/19 10:00 96 Non-winter 1.000 Fall 0.000 Spring CVP 
5/8/19 10:00 94 Non-winter 1.000 Fall 0.000 Spring CVP 
5/8/19 10:00 93 Non-winter 1.000 Fall 0.000 Fall CVP 
5/8/19 10:00 85 Non-winter 1.000 Fall 0.000 Fall CVP 
5/8/19 10:00 98 Non-winter 1.000 Fall 0.000 Spring CVP 
5/8/19 10:00 93 Non-winter 1.000 Fall 0.000 Fall CVP 
5/8/19 10:00 83 Non-winter 1.000 Fall 0.000 Fall CVP 
5/8/19 16:00 100 Non-winter 1.000 Fall 0.000 Spring CVP 
5/8/19 16:00 94 Non-winter 1.000 Fall 0.000 Spring CVP 
5/8/19 16:00 86 Non-winter 1.000 Fall 0.000 Fall CVP 
5/8/19 16:00 88 Non-winter 1.000 Fall 0.000 Fall CVP 
5/8/19 16:00 83 Non-winter 1.000 Fall 0.000 Fall CVP 
5/8/19 16:00 96 Non-winter 1.000 Fall 0.000 Spring CVP 
5/8/19 18:00 91 Non-winter 1.000 Fall 0.000 Fall CVP 
5/9/19 4:00 90 Non-winter 1.000 Fall 0.000 Fall CVP 
5/9/19 6:00 90 Non-winter 1.000 Fall 0.000 Fall CVP 
5/9/19 6:00 90 Non-winter 1.000 Fall 0.000 Fall CVP 
5/9/19 8:00 87 Non-winter 1.000 Fall 0.000 Fall CVP 
5/9/19 8:00 88 Non-winter 1.000 Fall 0.000 Fall CVP 
5/9/19 14:00 95 Non-winter 1.000 Fall 0.000 Spring CVP 
5/9/19 16:00 89 Non-winter 1.000 Fall 0.000 Fall CVP 
5/9/19 20:00 93 Non-winter 1.000 Fall 0.000 Fall CVP 
5/10/19 8:00 80 Non-winter 1.000 Fall 0.000 Fall CVP 
5/10/19 8:00 85 Non-winter 1.000 Fall 0.000 Fall CVP 
5/10/19 8:00 110 Non-winter 1.000 Fall 0.000 Spring CVP 
5/10/19 10:00 93 Non-winter 1.000 Fall 0.000 Fall CVP 
5/10/19 10:00 93 Non-winter 1.000 Fall 0.000 Fall CVP 
5/10/19 10:00 98 Non-winter 1.000 Fall 0.000 Spring CVP 
5/10/19 16:00 95 Non-winter 1.000 Fall 0.000 Spring CVP 
5/10/19 16:00 94 Non-winter 1.000 Fall 0.000 Fall CVP 
5/10/19 18:00 89 Non-winter 1.000 0.000 Fall CVP 
5/10/19 18:00 88 Non-winter 1.000 Fall 0.000 Fall CVP 
5/10/19 20:00 92 Non-winter 1.000 Fall MokelumneRfa 0.507 0.999 0.000 0.001 0.000 Fall CVP 
5/11/19 16:00 104 Non-winter 1.000 1.000 MokelumneRfa 0.617 1.000 0.000 0.000 0.000 Spring CVP 
5/12/19 22:00 90 Non-winter 1.000 1.000 ButteCrfa 0.783 1.000 0.000 0.000 0.000 Fall CVP 
5/12/19 22:00 89 1.000 MokelumneRfa 0.732 1.000 0.000 0.000 0.000 Fall CVP 
5/13/19 8:00 87 1.000 ButteCrfa 0.750 1.000 0.000 0.000 0.000 Fall CVP 
5/13/19 8:00 92 1.000 ButteCrfa 0.689 1.000 0.000 0.000 0.000 Fall CVP 
5/13/19 8:00 89 Fall 0.998 FeatherRHfa 0.372 0.998 0.000 0.002 0.000 Fall CVP 
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