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1.0 Introduction 
The purpose of this report is to fulfill the reporting requirements of the following permits: 

• The Department of Fish and Wildlife 2081 Incidental Take Permit 2081-2014-026-03 and Streambed
Alteration Agreement 1600-2014-0111-R3,

• The Central Valley Regional Water Quality Control Board 401 Water Quality Certification,

• The Army Corps of Engineers 404 Permit SPK-2014-00187,

• The National Marine Fisheries Service conservation recommendations (5/1/2015 email), and

• The United States Fish and Wildlife Service conservation recommendations (5/1/2015 email).

The Emergency Drought Barrier Project (EDB) is a project to construct (install and remove) a temporary 
salinity/drought barrier, in West False River, in response to the current drought condition in the State of 
California. The False River barrier is a temporary physical (rock rip-rap) barrier to reduce the intrusion of 
high-salinity water into the central and south Delta. The barrier measures approximately 800 feet long and 
up to 200 feet wide at the base and 12 feet wide at the top. The barrier includes two king pile-supported 
sheet pile walls (abutments) extending out from each levee into the channel for a distance for 75 feet. The 
abutments are buttressed with rock on both sides. To address erosion on the water side toe of both the 
Jersey and Bradford Island levees approximately 4,000 cubic yards of rock was placed along the levee 
toes. The rock runs for a distance of approximately 225 feet up and downstream of the centerline of the 
barrier (approximately 125 feet from the ends of the barrier rock placement). In addition to river sheet 
piles, approximately 300 feet of sheet piles were installed to a depth of approximately 35 feet parallel to 
the channel to prevent water piping from the river through the levee. These piping preventer sheet piles 
were set in to the tops of the levees on each side of the barrier and would remain in place. In addition to 
abutment piles and piping preventer piles, four 12-inch buoy line anchors were placed on the levees at the 
barrier site. To support water quality monitoring stations, twelve 12 –inch steel pipe piles were installed 
throughout the Delta. The solar-powered equipment will monitor water quality parameters like dissolved 
oxygen, turbidity, salinity as measured by electrical conductivity (EC), river stage, and flow velocity. 

Mobilization to the West False River Site started on May 5, 2015, the barrier was closed May 28 and 
completed June 12, and construction for installation was completed July 2, 2015.  

1.1 Project Location 
The West False River Barrier is located approximately 0.4 mile east of the confluence with the San Joaquin 
River, between Jersey and Bradford Islands in Contra Costa County, and is about 4.8 miles northeast of 
Oakley. The banks of the West False River site are rock-lined levees. Coordinates for the barrier are 
Latitude 38.057057°, Longitude 121.670432° (Figures 1 and 2). Representative site photos can be found in 
Appendix A.    

Water quality monitoring station piles were installed throughout the Delta (Figure 3), see Table 1 for 
specific coordinates.  
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Source: DWR 2015, AECOM 2015 
Figure 1: Location of Emergency Drought Barrier 
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Source: DWR 2015, AECOM 2015 
Figure 2.  Aerial View of the Project Site 
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Source: DWR, adapted by AECOM 2015 
Figure 3: Locations of the Water Quality Monitoring Station Piles  
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Table 1. Coordinates of the 12-Inch Steel Pipe Piles 

No. Station Name Latitude Longitude 
1 Fisherman's Cut 38.0655930° -121.6479052° 

2 Franks Tract 38.0464952° -121.5980619° 

3 Twitchell Island 38.0974562° -121.6687057° 

4 Sacramento River No. 1 38.0741445° -121.7617272° 

5 Sacramento River No. 21 38.17548° -121.65686° 

6 Liberty Island No. 1 (Left) 2 38.2430074° -121.6842674° 

7 Liberty Island No. 2 (Right)2 38.2430074° -121.6842674° 

8 Miner Slough 38.2360264° -121.6660510° 

9 Steamboat Slough 38.1912650° -121.6378798° 

10 Ryer Island 38.0839000° -121.9956167° 

11 Honker Bay 38.0722000° -121.9369833° 

12 Grizzly Bay 38.1243500° -122.0380167° 
Notes: 

1 The coordinates for Sacramento River No. 2 are based on reporting from the California Data Exchange Center not surveyors. 
2 The same coordinates are used for Liberty Island No. 1 and No. 2 because they are separated by only five feet. 

Source: DWR 2015 

1.2 Project Description 
The 2015 EDB installation included placement of buttress rock for erosion repair of the levees, placement 
of sheet piles in the levee as a piping preventer, and placement of king and sheet piles to create 
abutments. The barrier itself consists of an approximately 74,000 cubic yards of rock formed 800 foot long 
berm, 200 feet wide at the base (approximately 2.6 acres). Construction of the EDB started on May 5, 
2015 and concluded on July 2, 2015 for a total of 43 working days. On June 4-6 and 8-10, the contractor 
installed twelve permanent 12-inch steel pipe piles to be used for water quality monitoring equipment 
during EDB operation. DWR conducted in-water noise monitoring during in-water pile driving. A 
timeline of key installation activities is summarized in Table 2. For representative photos of construction 
activities see Appendix A. 
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Table 2: Installation Timeline 

Date Activity 
April 21, 23, 27, 29, 
30 and May 4, 2015 Pre-construction surveys

May 4, 2015 Environmental Awareness Training at Contractor’s yard 
May 5 and 6, 2015 Mobilized equipment 
May 6-12, 2015 Installed buttress rock on the levee toes of Bradford and Jersey islands 
May 7-June 12, 2015 Placed and shaped embankment rock with cranes and dump scows 
May 8-13, 2015 Installed pipe preventer sheet piles on Bradford and Jersey islands 
May 14-15, 2015 Backfilled pipe preventer sheet pile trenches on Bradford and Jersey island levees 
May 14-16, 2015 Installed king piles on and perpendicular to Bradford and Jersey islands1 

May 16 and 18-26, 
2015 

Installed sheet piles and whaler systems on and perpendicular to Bradford and 
Jersey islands2 

May 28, 2015 Barrier closed 
June 4-6 and 8-10, 
2015 Installed water quality monitoring station piles throughout the Delta3 

June 13-17, 2015 Demobilized equipment 
June 25, 2015 Placed soil stabilization and regraded upland disturbance areas 

July 2, 2015 Installed spike strips and metal baffles on whaler system for rodent migration 
prevention 

Notes: 
1 Pile driving for king piles occurred in-water on three days (May 14-16). DWR conducted in-water noise monitoring during 

these days. 
2 Pile driving for sheet piles occurred in-water on only six days (May 16 and 18-22). DWR conducted in-water noise 

monitoring for five of these days (May 18-22). Pile driving did not occur on May 17 because of strong wind. 
3 Pile driving for the monitoring stations occurred in-water on all six days (June 4-6 and 8-10). DWR conducted in-water noise 

monitoring during these days. 
Source: DWR 2015 

2.0 Pre-Construction 
Biological surveys for special status plants (and elderberry shrubs), nesting birds, western pond turtle, and 
giant garter snake were performed by qualified biologists on April 21, 2015 at the West False River 
Barrier site. Surveys were conducted by boat at low tide to maximize visibility of intertidal plants and to 
maximize visibility of potential nesting habitat on both levees. The same day, the staging area was 
surveyed on foot. Biologists identified a Red-tailed Hawk nest and a Great Horned Owl nest on Bradford 
Island approximately 500 feet and 0.25 mile east of the project site, respectively. On Jersey Island 
biologists identified a giant garter snake on the levee road approximately 0.15 mile west of the project 
site. Also on Jersey Island a hawk nest was identified approximately 450 feet south of the project site, 
Delta tule pea was identified on the waterside slope of the levee approximately 175 feet east of the project 
site, and Mason’s lilaeopsis and Suisun Marsh aster were identified along the waterside slope of the levee 
approximately 0.20 mile east of the project site.    
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Raptor surveys were repeated on April 23, 2015 and confirmed that both hawk nests observed near the 
project site during the April 21, 2015 surveys were Red-tailed Hawk nests. A territorial Swainson’s Hawk 
was also observed in an area approximately 0.25 mile east of the project site on Jersey Island, but no mate 
or nest was observed. Raptor surveys were repeated on April 27 and 29, 2015 but no new raptor nest were 
observed.   

On April 30, 2015, biologists visited the barrier site to flag the special plants identified on April 21 and 
they observed a dead giant garter snake nearly a mile southeast of the project site on the ferry road; this 
snake appeared to be a casualty of the fisherman and ferry traffic on that section of road. Biologists 
contacted Laura Patterson at CDFW and Dave Kelly at USFWS and were given authorization to collect it 
and took it to the USGS Dixon Field Station.  

On May 4, 2015, pre-construction surveys for western pond turtle and giant garter snake were conducted. 
No special status reptiles were observed on the project site but a western pond turtle was observed 
walking on the ferry road approximately 0.75 mile south of the ferry on Jersey Island.  

Prior to installation of the water quality monitoring station piles, pre-construction surveys were 
conducted. Since piles were placed in open water and all work was conducted by barge, botanical surveys 
and surveys for other terrestrial species were not conducted, only surveys for nesting birds were 
conducted. Since the pile locations were spread throughout the Delta, the surveys took place on various 
dates from May 9-20, 2015. Of the twelve locations surveyed, only the Miner Slough location had a 
Swainson’s Hawk nest within a 0.50-mile radius, but this nest was over 0.25 mile away (approximately 
0.3 mile) and was visually obstructed from the proposed monitoring station location. 

For complete details of all preconstruction surveys, see Appendix B. 

Environmental Awareness Training was held for several DWR staff and most of the contractor’s 
personnel by an approved biologist at the contractor’s yard in Rio Vista on May 4, 2015. Topics covered 
included the biology, listing status, and project-specific protection measures of giant garter snake, 
Burrowing Owl, Swainson’s Hawk, general migratory birds, western pond turtle, valley elderberry 
longhorn beetle, special status plants, Delta Smelt, Chinook Salmon, Central Valley Steelhead, and Green 
Sturgeon. Environmental Awareness Training was subsequently repeated by the environmental monitors 
for all new personnel throughout the project.  See Appendix C for a copy of the signed training forms. 

3.0 Construction 

3.1 Biological Monitoring 
On-site biological monitoring was performed by approved biologists daily for all construction activities. 
During 24-hour work, monitors were on site from sunrise to sunset. In general, there was a morning and 
afternoon monitoring shift and monitoring logs were completed for each shift (Appendix D). Upon arrival 
the monitor would typically clear the Jersey Island side then get on a boat that was on site and clear the 
Bradford Island side (when work was taking place on Bradford Island). The monitor then would go back 
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and forth between the islands as necessary. Representative photos of construction activities can be found 
in Appendix A.  

In addition to the giant garter snake observations during pre-construction, there were several observations 
of possible giant garter snakes during construction. Incidences that were in close proximity to the project 
site and were identifiable were reported to USFWS and CDFW immediately. Incidences that were far 
from the project site and/or when identification was uncertain were recorded on an internal GGS 
Observation Form for documentation. Pre-construction observations were submitted to CNDDB 
immediately, construction observations are being compiled to be submitted upon completion of the 
project (after barrier removal is complete). Two individuals were captured and moved to an area west of 
the EDB site after an individual was observed in rip-rap on the waterside slope (between the upland 
exclusion fencing and in-water construction area) on 3 consecutive days and Agency approval was 
attained. A summary of confirmed and possible giant garter snake sightings can be found below in Table 
3, and documentation of GGS sightings, including CNDDB forms and GGS Observation Forms with 
photos when available, can be found in Appendix E.  
 

Table 3: Confirmed and Potential Observations of Giant Garter Snakes in the Vicinity of the Project 
Site Before and During 2015 Barrier Installation 

Date Description of Observation 

April 21, 2015 One confirmed individual observed during pre-construction survey, on the Jersey Island 
levee road, approximately 900 feet west of the project site. 

April 30, 2015 
One confirmed individual found dead on public road on the east side of Jersey Island, 
nearly 1 mile east of the project site; collected (after agency approval) and taken to the 
Dixon U.S. Geologic Survey Field Station.  

May 6, 2015 One confirmed individual found inside the incomplete exclusion fence on Jersey Island; 
fence was lifted and the snake left the area. 

May 8, 2015 
One possible individual observed just outside the Jersey Island exclusion fencing; moved 
quickly into the wetland area to the south before a photograph could be taken or 
identification confirmed.  

May 10, 2015 One possible individual observed on the public road on the east side of Jersey Island; 
moved into water before photograph could be taken or identification confirmed 

May 14, 2015 
One possible individual observed on private land, outside the project site on Bradford 
Island (captured and released by the landowner); a photograph was taken by the 
contractor it was shown to, but the quality was not adequate to confirm identification. 

May 17, 2015 One possible individual observed by contractor on Jersey Island levee road near project 
site (outside exclusion fencing); no longer present when monitor went to investigate.  

May 18 – 20, 
2015 

One confirmed individual observed in rip-rap between Jersey Island exclusion fencing 
and in-water work area.  

May 21, 2015 
Two confirmed individuals, presumably including the one observed in rip-rap on the 
previous 3 days were captured and relocated (after agency approval) to an area of similar 
habitat west of the project site. 

 

Source: DWR 2015 
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Several other snake species were observed on or near the project site, including gopher snakes, king 
snakes, and yellow-bellied racers. Several bird species were observed on or near the project site and 
several sea lions were observed in the area. On May 11, 2015, a smashed killdeer egg was observed 
approximately 300 feet east of the Jersey Island staging area exclusion fence and 10 feet north of the 
wetland area at the toe of the levee; the cause of damage was unknown (activities prior to the project, 
predation, or other circumstances). On May 26, 2015, a dead gopher snake was observed on a road just 
west of the ferry (on Jersey Island); the snake did not appear to be a vehicle mortality, and cause of death 
was unknown. On June 6, 2015, a dead gopher snake was observed east of the Jersey Island exclusion 
fence along the waterside levee hinge; this snake may have been crushed by rocks shifting due to people 
walking on the rip-rap. No fish mortalities were observed during in-water pile driving. No other impacts 
to biological resources were reported.  

An environmental monitor was also present for the water quality monitoring station pile driving. No 
environmental concerns were reported during these activities, and the relevant monitoring logs can be 
found in Appendix D.  
 
3.2 Water Quality Sampling 
Water quality measurements including turbidity and settleable solids were taken, upstream and 
downstream of barrier construction at approximately 9am, 12pm, and 3pm each in-water work day. The 
water quality objectives, as outlined in the Water Quality Certification issued May 4, 2015, were met on 
all occasions. At no point during the construction of the barrier did the turbidity reach the background 
turbidity threshold of 150 Nephelometric Turbidity Units (NTU) agreed upon for the Delta, nor did 
settleable solids exceed the 0.1 ml/L threshold. The highest recorded turbidity measurement of 34.3 NTU 
occurred on May 15, 2015 during rock placement; for complete water quality monitoring data see 
Appendix F. 
 
3.2.1 Continuous Water Quality Monitoring  
Monitoring was conducted of water quality measurements including flow, temperature, and salinity 
downstream of the Project at Jersey Point sampling station in the San Joaquin River and for flow, 
temperature, salinity, turbidity, chlorophyll, and dissolved oxygen.  The water quality monitoring plan is 
attached as Appendix G, and real-time data from the continuous water quality monitoring plan as well as 
the newly installed flow monitoring station on Fisherman’s Cut is graphically summarized in the Water 
Quality Monitoring Interactive Map found at the following link: 
http://www.water.ca.gov/waterconditions/emergencybarriers.cfm.  
 
3.3 Sound Monitoring 
Since all pile driving for this project was conducted using a vibratory hammer, there were no applicable 
sound thresholds for the project, but sound monitoring was conducted to facilitate a quantitative analysis of 
potential impacts. On May 15, 2015, pile driving was paused when sound levels neared impact hammer 
thresholds, driving recommenced after DWR received confirmation from the regulatory agencies that these 
thresholds did not apply to vibratory driving. Sound monitoring was conducted on all days that in-water 
pile driving was scheduled, although on some days pile driving occurred at both abutments 
simultaneously and it was not possible to monitor both locations at once. Sound monitoring was also 
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conducted for all the water quality monitoring station piles. Various precautionary measures were taken 
because of the uncertainty of potential effects due to the lack of accepted sound criteria for vibratory pile 
driving. On May 15, 2015, a bubble curtain was placed around the vibratory driver to attenuate the sound, 
although effectiveness was likely reduced when tidal currents were sufficiently rapid to disperse the 
bubbles. When sound measurements neared the impact hammer thresholds, visual monitoring for dead or 
injured fish in the vicinity of the pile driving was undertaken, with the intent of halting work should any 
such fish have been observed; were any of these fish found and confirmed to be ESA- or CESA-listed, 
USACE and the appropriate fish agency would have been notified, with pile driving recommencing only 
after approval by USACE and the appropriate fish agency. However, no dead or injured fish of any 
species were observed, so pile driving proceeded without being paused further.  

In-water pile driving at the barrier site was undertaken on 8 days from May 14 to May 16 and May 18 to 
May 22. The number of pile driving sessions per day that was monitored ranged from 3 to 8, with the 
total duration spent pile driving ranging from just under an hour on May 14 (king piles, south side) to 
around 4.5 hours on May 20 (sheet piles, north side). The mean cumulative sound exposure level (SEL) 
per session that was monitored for sound was 193.8 decibels (dB) (range 178.7 to 205.1 dB). Pile driving 
for the water quality monitoring stations was undertaken on 6 days from June 4 to June 9. The number of 
piles driven per day was 2 to 3, with a mean total duration spent pile driving at each site of around 7 
minutes (range 2 to 13 minutes). The mean cumulative SEL per session was 171.8 dB (range 149.0 to 
202.5 dB), although note that one relatively high value (202.5 dB at Miner Slough near Cache Slough on 
June 6) skewed the mean upwards. The pile in Grizzly Bay was not actually driven, but simply pushed 
into the soft muddy bottom. The complete data sets and summary of results can be found in Appendix H. 
 
4.0 Post-Construction: Installation 
Upon completion of barrier installation, materials installed for staging and exclusion fencing were removed 
and the levee roads and staging area were restored to pre-project conditions. Soil stabilizer was used for 
temporary erosion control on the landside levee; the area will be hydroseeded upon completion of barrier 
removal. All appropriate regulatory agencies were notified upon completion of installation. For 
representative photos of the site after installation was complete, see Appendix A.    
 
5.0 Conclusions 
The terms and conditions of the environmental permits were met during installation of the drought barrier 
and on-site environmental disturbance of the surroundings were minimized. In addition to the avoidance 
and minimization measures implemented, giant garter snake and shallow water disturbances have been 
compensated for through the purchase of mitigation credits at approved mitigation banks in accordance 
with the CDFW Incidental Take Permit (2081-2014-026-03). Proof of purchase for 1 acre of giant garter 
snake credit and 4.9 acres of smelt/salmonid credit can be found in Appendix I.  
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Appendix A: Representative Site Photographs  

 



  

 



Pre-construction 

 

Photo 1: West False River Jersey Island Levee on March 14, 2014. 

 

Photo 2: West False River Bradford Island Levee on March 14, 2014. 
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Photo 3: Looking west along the Jersey Island levee crown (April 14, 2015). 

 

 

Photo 4: Looking south at the staging area on Jersey Island (April 14, 2015). 
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Photo 5: Looking west along the Bradford Island levee crown (April 14, 2015). 
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Construction 

 

Photo 6: Installing sheet piles as piping preventer on Bradford Island (May 8, 2015). 

 

Photo 7: Installing sheet piles as piping preventer on Jersey Island (May 10, 2015). 
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Photo 8: Dropping Rock for Barrier (May 15, 2015). 

 

Photo 9: Installing king piles for abutment on Jersey Island (May 15, 2015). 
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Photo 10: Installing sheet piles as for abutment on Jersey Island (May 20, 2015). 

 

Photo 11: Placing rock for barrier (May 26, 2015).  

  

Emergency Drought Barrier Project 
Environmental Permit Compliance Report 
Installation A-6 

California Department of Water Resources 
Bay-Delta Office 

July 2015 
 



Post Construction Photos 

 

Photo 12: Taken from Jersey Island facing Bradford Island (June 17, 2015).  

 

Emergency Drought Barrier Project 
Environmental Permit Compliance Report 
Installation A-7 

California Department of Water Resources 
Bay-Delta Office 

July 2015 
 



 

Photo 13: Take from Jersey Island Facing Bradford Island (June 17, 2015).  
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Photo 14: On Jersey Island facing East (June 17, 2015).  

 

Photo 15: Jersey Island staging area immediately after application of soil stabilizer 
(June 25, 2015).  
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Photo 16: Taken from Bradford Island facing Jersey Island (June 17, 2015).  

 

Photo 17: On Bradford Island facing West (June 17, 2015). 
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Appendix B: Pre-construction Survey Reports  

 



 
 
 
 

 



From: Marquez, Katherine@DWR
To: Tomera, Nick@AECOM; McQuirk, Jacob@DWR; Davis, Cindy@AECOM; King, Anne; Tsao, Danika@DWR;

 Kim_S_Turner@fws.gov; Erin_Gleason@fws.gov; William.H.Guthrie@usace.army.mil; tiffany_heitz@fws.gov
Subject: RE: DWR EDB USFWS BA
Date: Wednesday, April 22, 2015 9:35:00 AM

On April 21, 2015, DWR Biologists conducted preconstruction surveys specifically for
 migratory birds, Burrowing Owl, Swainson’s Hawk, elderberry trees (VELB) and special status
 plants, western pond turtle, and giant garter snake. The survey was conducted by boat at low
 tide so that both the Bradford Island Levee and Jersey Island Levee could be surveyed.
 Biologists also drove to Jersey Island and surveyed that project area by foot.  They observed a
 Great Horned Owl Nest, potential Swainson’s Hawk nest,  potential Red-tailed Hawk nest,
 Delta tule pea, Mason’s Lilaeopsis, Suisun Marsh Aster, and a giant garter snake. See the
 figure for approximate locations.

-----Original Appointment-----
From: Tomera, Nick [mailto:Nick.Tomera@aecom.com]
Sent: Thursday, April 16, 2015 12:44 PM
To: Tomera, Nick; McQuirk, Jacob@DWR; Davis, Cindy@AECOM; King, Anne; Tsao, Danika@DWR;
 Kim_S_Turner@fws.gov; Erin_Gleason@fws.gov; William.H.Guthrie@usace.army.mil; Marquez,
 Katherine@DWR; tiffany_heitz@fws.gov
Subject: DWR EDB USFWS BA
When: Wednesday, April 22, 2015 9:30 AM-10:30 AM (UTC-08:00) Pacific Time (US & Canada).
Where: 866.203.6896; 483.572.6916

Hello All,

The purpose of this call is to follow-up on the issues discussed at the 4/15/15 meeting (e.g.,
 VELB, GGS). Please use the following call-in information:

Dial-in: 866.203.6896

Conference code: 483.572.6916

mailto:Nick.Tomera@aecom.com
mailto:Jacob.McQuirk@water.ca.gov
mailto:Cindy.Davis@aecom.com
mailto:Anne.King@aecom.com
mailto:Danika.Tsao@water.ca.gov
mailto:Kim_S_Turner@fws.gov
mailto:Erin_Gleason@fws.gov
mailto:William.H.Guthrie@usace.army.mil
mailto:tiffany_heitz@fws.gov
mailto:Nick.Tomera@aecom.com


Thanks,

Nick  

This e-mail and any attachments contain AECOM confidential information that may be proprietary or privileged. If you receive this
 message in error or are not the intended recipient, you should not retain, distribute, disclose or use any of this information and you

 should destroy the e-mail and any attachments or copies.



Attachments to Wednesday, April 22, 2015 9:35:00 AM  RE: DWR EDB USFWS BA  



 

 



 

 



 

 



 

 



 



From: Bandy, Katherine@DWR
To: Marquez, Katherine@DWR
Subject: EDB GGS and WPT survey 4/21/2015
Date: Thursday, April 23, 2015 3:13:15 PM

Hi Katherine,

Lesley Hamamoto, Danika Tsao, and I surveyed the West False River barrier site by boat and on foot
 on Monday April 21, 2015. Windy and choppy conditions on the water were not ideal for observing
 western pond turtles basking along the shoreline. Also, due to safety concerns we were not able to
 access the shore from boat.

Bradford Island:
· The shoreline was scanned by boat, the island was not accessed on foot.
· No WPT or GGS were observed.
· Potential basking habitat is present along the shoreline for WPT and they could utilize

landside for nesting habitat.
Jersey Island:

· The shoreline was scanned by boat and the shoreline, levee crown, and landside area
(staging area) was walked in meandering transects.

· No WPT observed.
· Potential basking habitat is present along the shoreline for WPT and they could utilize

landside for nesting habitat.
· No GGS were observed in the project area; however, while on route to leave the island after

surveys were complete, a GGS was spotted basking on the road approximately 900ft. west
of the proposed project site. It was on the north shore of the island near the confluence of
False River with the San Joaquin River. High resolution photos were taken of identifying
characteristics of the snake (i.e. upper labial scales, scale texture, and head size relative to
neck) to confirm identity with experts. Identity was confirmed with high confidence by Laura
Patterson (CDFW), Jess Barnes (DWR), Eric Hansen (CEB), and Brian Halstead (USGS) that
this individual was in fact a GGS.

The map you created yesterday accurately shows the location of the GGS sighting. Please let me
 know if you have any questions or would like any additional information.

Thank you,

Katherine Bandy
Environmental Scientist
Department of Water Resources
Environmental Compliance and Evaluation Branch
3500 Industrial Blvd.
West Sacramento, CA 95691
phone: 916-376-9793
Katherine.Bandy@water.ca.gov
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INTRODUCTION 

Project Location 
The proposed project is located on West False River, spanning the waterway between Bradford and 
Jersey Islands in the Jersey Island USGS 7.5 minute quadrangle, Township 3N, Range 3E, Section 32. 

Project Description 
The proposed project would include installation of a temporary rock barrier at West False River, near its 
confluence with the San Joaquin River, to limit salinity intrusion along the lower San Joaquin River and 
the channels leading from it. A plan view schematic of the proposed project, including the rock barrier, 
boom lines, and staging area is provided in Figure 1 below. 

 

Figure 1- Project Footprint Map 
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BOTANICAL SURVEY METHODS 

Survey Purpose 
The purpose of this botanical survey was to provide a pre-construction evaluation of sensitive botanical 
resources that have the potential to be impacted by the construction of the barrier.  Additionally, this 
survey was intended to identify any elderberry shrubs (Sambucus nigra spp. caerulea) which may be 
present within the project area, and are susceptible to use as host plants for the federally threatened 
valley elderberry longhorn beetle. 

Survey Area  
The botanical survey was conducted within and around the proposed project footprint, and included the 
waterside shorelines of both Jersey Island and Bradford Island levees, and an area on the landside of the 
Jersey Island levee which will be used for staging. 

 

Figure 2-Survey Area 

Literature Review 
Nine-quad searches centered on the Jersey Island USGS 7.5’ Quadrangle were conducted of the 
California Natural Diversity Database (CNDDB; CDFW, 2015), the CNPS Inventory of Rare, Threatened, 
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and Endangered Plants of California (CNPS Inventory; CNPS, 2015) and the US Fish and Wildlife Species 
List Generator (USFWS, 2015) to identify sensitive plant species that have the potential to occur within 
the project area.  A summary table of species which were identified through database searches as 
having potential to occur within the project area is presented as Appendix A of this report.  

Field Investigation Methodology 
Surveys were conducted on April 21, 2015 by Lesley Hamamoto (Senior Environmental Scientist 
(Specialist), botany), and accompanied by Danika Tsao (Senior Environmental Scientist (Specialist)) and 
Katherine Bandy (Environmental Scientist).  

Surveys were conducted along the waterside via boat and from the landside on Jersey Island.   Surveys 
followed Protocols for Surveying and Evaluating Impacts to Special Status Native Plant Populations and 
Natural Communities (CDFG, 2009) and the California Native Plant Society’s Botanical Survey Guidelines 
(CNPS, 2001), in that they were conducted at the proper time of year when special status plants were 
evident and identifiable,  floristic in nature, included all habitat suitable for supporting sensitive species, 
and sought to identify all plant taxa encountered within the project site to a level which allows 
determination of rarity and sensitive species status. 

The boat survey was timed to coincide with a reduced tide to maximize the potential for detecting 
subtidal species such as Mason’s lilaeopsis (Lilaeopsis masonii), Delta mudwort (Limosella subulata), and 
Sanford’s arrowhead (Sagittaria sanfordii).  A low tide of -0.3 feet at 2:18 pm was predicted for the 
mouth of Threemile Slough.  The boat survey within the project footprint began at approximately 1:15 
pm and was concluded at 1:45 pm. 

Survey Limitations 
Although the boat survey was timed to maximize tidal exposure of the shoreline, high winds in excess of 
15 mph and strong waves made surveying through binoculars from approximately 20 feet offshore 
extremely difficult.  The Bradford Island levee and shore were not accessible for further surveys by land, 
but the bank is heavily riprapped to below the waterline and little vegetation was observed.  Therefore, 
the likelihood that rare plant species were present on the Bradford Island portion of the project area 
and remained undetected is low. 

BOTANICAL SURVEY RESULTS 
Waterside habitat within the project area is heavily riprapped, but some vegetation is present among 
the rip rap and in the subtidal shallows at the levee toes on both islands.  Waterside levee vegetation 
above the high water mark was sparse, but included species such as prickly sowthistle (Sonchus asper), 
wild radish (Raphanus sativus), poison hemlock (Conium maculatum), hybridized black walnut (Juglans x 
hindsii), and Himalayan blackberry (Rubus armeniacus).  Delta tule pea (Lathyrus jepsonii var. jepsonii) 
was also found in one location on Jersey Island (Figure 3).   Species found below the high water mark 
and in the subtidal shallows included tules (Schoenoplectus acutus and S. californica), water hyacinth 
(Eichornia crassipes), Brazilian waterweed (Egeria densa) and sensitive species such as Mason’s 
lilaeopsis (Lilaeopsis masonii), Suisun March aster (Symphyotrichum lentum) (Figure 3). 
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Figure 3-Survey Results 

The landside staging area on Jersey Island was recently disturbed due to levee repairs conducted in 
summer of 2014. Soils were especially sandy in this disturbed area, and may have been imported during 
the levee repair.  A survey of this area found species such as hairy vetch (Vicia villosa), meadow barley 
(Hordeum brachyantherum), red sandspurry (Spergularia rubra) and brass buttons (Cotula 
coronopifolia).  No sensitive species were found in the staging area. 

No elderberry shrubs were identified within the surveyed area. 

A complete list of plant species identified within the surveyed area is included as Appendix B. 

SUMMARY AND CONCLUSIONS 
Delta tule pea the only sensitive plant species found immediately adjacent to the project footprint.  
Three or possibly four individuals were located approximately midway up the Jersey Island levee on the 
eastern edge of the project area.  While these plants are close to the project boundary, they are limitied 
in distribution within the area, and should be avoidable.  Several Suisun Marsh aster individuals and 
patches of Mason’s lilaeopsis were found approximately 800 feet east of the project’s eastern boundary.  
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These should be avoidable as well, and adverse impacts to these species are not expected as a result of 
the construction of the barrier. 

Therefore, the construction of the barrier is not expected to impact sensitive plant species or elderberry 
longhorn beetle. 
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organization].  Available online at http://www.calflora.org/.  Accessed April 23, 2015.  

California Department of Fish and Wildlife (CDFW).  2009. Protocols for Surveying and Evaluating 
Impacts to Special Status Native Plant Populations and Natural Communities.  November 24, 
2009.  

California Department of Fish and Wildlife (CDFW).  2015.  California Natural Diversity 
Database.  Wildlife Habitat Data and Analysis Branch, Sacramento, California.  Available online at 
http://www.dfg.ca.gov/biogeodata/cnddb/.  Accessed April 22, 2015. 

California Native Plant Society (CNPS).  2015.  Inventory of rare and endangered plants.  Available online 
at http://cnps.site.aplus.net/cgi-bin/inv/inventory.cgi/.  Accessed April 22, 2015. 

California Native Plant Society (CNPS).  2001.  CNPS Botanical Survey Guidelines, CNPS Inventory, 6th Ed. 
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APPENDIX A 
Summary table of species which have been found to occur within a 9-quad search area (centered on the USGS 7.5’ Jersey Island  Quadrangle) of 
the CNDDB, CNPS Inventory, and USFWS Species List Generator. 

Scientific Name Common Name Federal Status State Status CRPR 
Amsinckia grandiflora large-flowered fiddleneck Endangered Endangered 1B.1 
Arctostaphylos auriculata Mt. Diablo manzanita 

  
1B.3 

Arctostaphylos manzanita ssp. laevigata Contra Costa manzanita 
  

1B.2 
Astragalus tener var. tener alkali milk-vetch 

  
1B.2 

Atriplex cordulata var. cordulata heartscale 
  

1B.2 
Atriplex coronata var. coronata crownscale 

  
4.2 

Atriplex depressa brittlescale 
  

1B.2 
Blepharizonia plumosa big tarplant 

  
1B.1 

Brasenia schreberi watershield 
  

2B.3 
Calandrinia breweri Brewer's calandrinia 

  
4.2 

California macrophylla round-leaved filaree 
  

1B.1 
Calochortus pulchellus Mt. Diablo fairy-lantern 

  
1B.2 

Carex comosa bristly sedge 
  

2B.1 
Centromadia parryi ssp. congdonii Congdon's tarplant 

  
1B.1 

Centromadia parryi ssp. parryi pappose tarplant 
  

1B.2 
Centromadia parryi ssp. rudis Parry's rough tarplant 

  
4.2 

Chloropyron molle ssp. molle 
(=Cordylanthus mollis ssp. mollis) soft salty bird's-beak Endangered Rare 1B.2 
Cicuta maculata var. bolanderi Bolander's water-hemlock 

  
2B.1 

Cirsium hydrophilum var. hydrophilum Suisun thistle Endangered 
 

1B.1 
Convolvulus simulans small-flowered morning-glory 

  
4.2 

Cryptantha hooveri Hoover's cryptantha 
  

1A 
Downingia pusilla dwarf downingia 

  
2B.2 
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Eriogonum nudum var. psychicola Antioch Dunes buckwheat 1B.1 
Eriogonum truncatum Mt. Diablo buckwheat 1B.1 
Eryngium racemosum Delta button-celery Endangered 1B.1 
Erysimum capitatum var. angustatum Contra Costa wallflower Endangered Endangered 1B.1 
Eschscholzia rhombipetala diamond-petaled California poppy 1B.1 
Etriplex joaquinana San Joaquin spearscale 1B.2 
Fritillaria agrestis stinkbells 4.2 
Fritillaria liliacea fragrant fritillary 1B.2 
Galium andrewsii ssp. gatense phlox-leaf serpentine bedstraw 4.2 
Helianthella castanea Diablo helianthella 1B.2 
Hesperevax caulescens hogwallow starfish 4.2 
Hesperolinon breweri Brewer's western flax 1B.2 
Hibiscus lasiocarpos var. occidentalis woolly rose-mallow 1B.2 
Isocoma arguta Carquinez goldenbush 1B.1 
Juglans hindsii Northern California black walnut 1B.1 
Lasthenia conjugens Contra Costa goldfields Endangered 1B.1 
Lathyrus jepsonii var. jepsonii Delta tule pea 1B.2 
Lilaeopsis masonii Mason's lilaeopsis Rare 1B.1 
Limosella australis Delta mudwort 2B.1 
Madia radiata showy golden madia 1B.1 
Malacothamnus hallii Hall's bush-mallow 1B.2 
Myosurus minimus ssp. apus little mousetail 3.1 
Navarretia heterandra Tehama navarretia 4.3 
Navarretia leucocephala ssp. bakeri Baker's navarretia 1B.1 
Navarretia nigelliformis ssp. nigelliformis adobe navarretia 4.2 
Navarretia nigelliformis ssp. radians shining navarretia 1B.2 
Neostapfia colusana Colusa grass 1B.1 
Oenothera deltoides ssp. howellii Antioch Dunes evening-primrose Endangered Endangered 1B.1 
Plagiobothrys hystriculus bearded popcornflower 1B.1 
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Plagiobothrys hystriculus bearded popcorn-flower 
  

1B.1 
Potamogeton zosteriformis eel-grass pondweed 

  
2B.2 

Sagittaria sanfordii Sanford's arrowhead 
  

1B.2 
Scutellaria galericulata marsh skullcap 

  
2B.2 

Scutellaria lateriflora side-flowering skullcap 
  

2B.2 
Senecio aphanactis chaparral ragwort 

  
2B.2 

Senecio hydrophiloides sweet marsh ragwort 
  

4.2 
Sidalcea keckii Keck's checkerbloom Endangered 

 
1B.1 

Symphyotrichum lentum Suisun Marsh aster 
  

1B.2 
Tropidocarpum capparideum caper-fruited tropidocarpum 

  
1B.1 

Viburnum ellipticum oval-leaved viburnum 
  

2B.3 
 
California Rare Plant Rank (CRPR) 
1A = ranked as presumed extinct in California by the CNPS 
1B.1 = ranked as rare, threatened, or endangered in California and elsewhere (seriously threatened in CA) by the CNPS 
1B.2 = ranked as rare, threatened, or endangered in California and elsewhere (fairly threatened in CA) by the CNPS 
2.1 = ranked as rare, threatened, or endangered in California, but more common elsewhere (seriously threatened in CA) by the CNPS 
2.2 = ranked as rare, threatened, or endangered in California, but more common elsewhere (fairly threatened in CA) by the CNPS 
3.1 = ranked as plants requiring more information in California that are under review (seriously threatened in CA) by the CNPS 
4.2 = ranked as plants having a limited distribution within California that should be watched (fairly threatened in CA) by the CNPS 
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APPENDIX B 
List of all plant species encountered during surveys of the project area. 

 
Waterside and Levee Staging Area 

Asparagus officinalis Atriplex prostrata 
Avena fatua Centaurea solstitialis 
Bromus diandrus Chenopodium album 
Carduus pycnocephalus Chenopodium berlandieri 
Centaurea solstitialis Cotula coronopifolia 
Conium maculatum Descurainia sophia 
Cortaderia selloana Epilobium ciliatum 
Egeria densa Erigeron bonariensis 
Eichornia crassipes Festuca perennis 
Erigeron bonariensis Helminthotheca echioides 
Hordeum murinum Hordeum brachyantherum 
Hydrocotyle verticillata Hordeum marinum 
Iris pseudacorus Hordeum murinum 
Juglans x hindsii Lactuca saligna 
Juncus effusus Lepidium latifolium 
Juncus xiphioides Polygonum aviculare 
Lactuca saligna Polypogon monspeliensis 
Lathyrus jepsonii var. jepsonii Raphanus sativus 
Lilaeopsis masonii Sonchus asper 
Persicaria amphibia Spergularia rubra 
Phragmites australis Vicia villosa 
Polygonum aviculare 

 Raphanus sativus 
 Rubus armeniacus 
 Rumex crispus 
 Schoenoplectus acutus 
 Schoenoplectus californicus 
 Sonchus asper 
 Symphyotrichum lentum 
 Trifolium repens 
 Xanthium strumarium 
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APPENDIX C 
Representative photos of rare plant occurrences within the project area. 

  
Delta tule pea growing in rip-rap Suisun Marsh aster and Mason’s lilaeopsis growing 

at waterside levee toe 
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From: Tsao, Danika@DWR
To: McQuirk, Jacob@DWR; Cane, Michael@DWR; Marquez, Katherine@DWR; King, Anne (Anne.King@aecom.com)
Cc: Kuenster, Gail@DWR
Subject: EDB Raptor nest survey 4/21/15
Date: Wednesday, April 22, 2015 11:21:30 AM
Attachments: EDB2015_WFR_042115.pdf

Hello,
We surveyed the West False River barrier site by boat and on foot on Monday, April 21. Windy
 conditions were not ideal for confirming identification of nesting raptors, so a second site visit will
 need to be made to confirm. Please see attached map for locations of raptor nests observed.
Bradford Island:

·         A Great Horned Owl was observed nesting approximately 325 meters east of the
 construction footprint. There were at least two large chicks at the nest, near fledging.

·         A stick nest was observed 130 meters east of the construction footprint. The nest did not
 appear to have an adult sitting on it, but with poor viewing conditions, it was not possible to
 confirm whether the nest was occupied. A Red-tailed Hawk was observed flying over the
 field immediately north of the potential nest.

Jersey Island:
·         A nest was observed 130 meters southwest of the staging area. There was an adult raptor

 sitting very low on the nest, but windy conditions prevented a positive ID. A Swainson’s
 Hawk was observed flying and perched on trees approximately 250 meters east of this nest,
 so there is a strong chance this is a SWHA nest. Another site visit will be necessary to
 confirm which species is using this nest; I can go back tomorrow if needed. If this is indeed a
 SWHA, we should consider measures to reduce disturbance, such as moving the staging
 area to the east, if possible.

·         A pair of Northern Harriers was observed foraging/flying near the site, which indicates a
 nest may be nearby. Most of the possible nesting habitat is likely outside of the 500 foot
 buffer commonly used for nesting raptors.

 
Please let me know if you have any questions,
Danika
 
Danika Tsao
Senior Environmental Scientist (Specialist)
CA Department of Water Resources
Division of Environmental Services
(916) 375-4221
Danika.Tsao@water.ca.gov
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From: Tsao, Danika@DWR
To: McQuirk, Jacob@DWR; Cane, Michael@DWR; Marquez, Katherine@DWR; King, Anne (Anne.King@aecom.com)
Cc: Kuenster, Gail@DWR
Subject: RE: EDB Raptor nest survey 4/23/15
Date: Thursday, April 23, 2015 3:56:25 PM
Attachments: EDB2015_WFR_042315.pdf

Hello,
Here is the updated map showing raptor nest locations as of 4/23/2015. I also included the approximate location
 where the single Swainson's Hawk was observed exhibiting territorial behavior. I would like to clarify that this does
 not necessarily mean that a nest will be established, but we should be aware that there is a possibility of a
 Swainson's Hawk nest and keep an eye out as the project moves forward. 
Cheers,
Danika

-----Original Message-----
From: Tsao, Danika@DWR
Sent: Thursday, April 23, 2015 10:14 AM
To: McQuirk, Jacob@DWR; Cane, Michael@DWR; Marquez, Katherine@DWR; King, Anne
 (Anne.King@aecom.com)
Cc: Kuenster, Gail@DWR
Subject: RE: EDB Raptor nest survey 4/21/15

Hello,
Quick update:
This morning, Rhiannon Klingonsmith and I re-surveyed the site from Jersey Island. The nest on the Bradford Island
 is occupied by a Red-tailed Hawk pair. The pair was observed carrying nest material to the nest, so it appears the
 pair have not begun incubating eggs yet.
On the Jersey Island side, the nest southwest of the barrier is occupied by another Red-tailed Hawk pair. The female
 was low on the nest, and appears to be incubating eggs.
A single Swainson's Hawk was observed exhibiting territorial behavior approximately 450 meters southeast of the
 construction footprint, but no nest or mate was observed. This could become a nest territory, as Swainson's Hawks
 can establish nests into mid-May.
In summary, there are currently no Swainson's Hawk nests within 1/2 mile of the construction footprint. We will be
 conducting another preconstruction survey 5 days and 3 days prior to the start of work, as stipulated in the draft
 ITP.
Let me know if you have any questions!
Danika

________________________________________
From: Tsao, Danika@DWR
Sent: Wednesday, April 22, 2015 11:21 AM
To: McQuirk, Jacob@DWR; Cane, Michael@DWR; Marquez, Katherine@DWR; King, Anne
 (Anne.King@aecom.com)
Cc: Kuenster, Gail@DWR
Subject: EDB Raptor nest survey 4/21/15

Hello,
We surveyed the West False River barrier site by boat and on foot on Monday, April 21. Windy conditions were not
 ideal for confirming identification of nesting raptors, so a second site visit will need to be made to confirm. Please
 see attached map for locations of raptor nests observed.
Bradford Island:

·         A Great Horned Owl was observed nesting approximately 325 meters east of the construction footprint. There
 were at least two large chicks at the nest, near fledging.
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·         A stick nest was observed 130 meters east of the construction footprint. The nest did not appear to have an
 adult sitting on it, but with poor viewing conditions, it was not possible to confirm whether the nest was occupied.
 A Red-tailed Hawk was observed flying over the field immediately north of the potential nest.
Jersey Island:

·         A nest was observed 130 meters southwest of the staging area. There was an adult raptor sitting very low on
 the nest, but windy conditions prevented a positive ID. A Swainson’s Hawk was observed flying and perched on
 trees approximately 250 meters east of this nest, so there is a strong chance this is a SWHA nest. Another site visit
 will be necessary to confirm which species is using this nest; I can go back tomorrow if needed. If this is indeed a
 SWHA, we should consider measures to reduce disturbance, such as moving the staging area to the east, if possible.

·         A pair of Northern Harriers was observed foraging/flying near the site, which indicates a nest may be nearby.
 Most of the possible nesting habitat is likely outside of the 500 foot buffer commonly used for nesting raptors.

Please let me know if you have any questions, Danika

Danika Tsao
Senior Environmental Scientist (Specialist) CA Department of Water Resources Division of Environmental Services
(916) 375-4221
Danika.Tsao@water.ca.gov
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From: Tsao, Danika@DWR
To: Marquez, Katherine@DWR
Subject: EDB preconstruction survey
Date: Tuesday, April 28, 2015 9:29:48 AM

Hello,
Below are the results of the Swainson’s Hawk preconstruction survey (within 5 days of Friday, 5/1)
 conducted on Monday, April 27:
Danika Tsao and Rhiannon Klingonsmith surveyed the West False River barrier site from Jersey Island
 on April 27, 2015. All suitable trees on both sides of the river were scanned using binoculars and
 spotting scope within ½ mile of the construction footprint. No new raptor nests were observed. A
 single Swainson’s Hawk was observed soaring over the trees southeast of the construction
 footprint, but no mate or nest was found. The site will be surveyed again within three days prior to
 construction.

Danika Tsao
Senior Environmental Scientist (Specialist)
CA Department of Water Resources
Division of Environmental Services
(916) 375-4221
Danika.Tsao@water.ca.gov

mailto:/O=MMS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=TSAO, DANIKAFE882D31-582A-4D6D-AEEE-D6F25B26B42A965
mailto:Katherine.Marquez@water.ca.gov


From: Tsao, Danika@DWR
To: Marquez, Katherine@DWR
Subject: EDB 5 day preconstruction survey
Date: Wednesday, April 29, 2015 2:24:45 PM

Hello,
Below are the results of the Swainson’s Hawk preconstruction survey (within 5 days of Monday, May
4) conducted on Wednesday, April 29:

Danika Tsao and Gina Radieve surveyed the West False River barrier site from Jersey Island on April
 29, 2015. All suitable trees on both sides of the river were scanned using binoculars and spotting
 scope within ½ mile of the construction footprint. No new raptor nests were observed.

· A single Swainson’s Hawk was observed soaring over the trees southeast of the construction
footprint, but no mate or nest was found.

· The Great Horned Owl nest on Bradford Island was empty; it is likely the chicks have either
fledged or are brancher stage close to fledging.

· Two chicks were observed in the Red-tailed Hawk nest on Bradford Island. The chicks were
approximately 3 weeks old, so have approximately another 3-4 weeks before fledging.

The site will be surveyed again within three days prior to construction on Friday, May 1.

Danika Tsao
Senior Environmental Scientist (Specialist)
CA Department of Water Resources
Division of Environmental Services
(916) 375-4221
Danika.Tsao@water.ca.gov

mailto:/O=MMS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=TSAO, DANIKAFE882D31-582A-4D6D-AEEE-D6F25B26B42A965
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From: Marquez, Katherine@DWR
To: Spurr, Crystal@Wildlife (Crystal.Spurr@wildlife.ca.gov); Squires, Kim@fws.gov
Cc: McQuirk, Jacob@DWR
Subject: EDB pre-construciton surveys
Date: Monday, May 04, 2015 4:40:00 PM
Attachments: IMG_1739.jpg

IMG_1738.jpg
EDB_Tailgate_050415_signed.pdf

Hi,
As required in our LSAA (1600-2014-0111-R3) and as stated in our BA for the Emergency Drought
 Barrier Project, a pre-construction survey for western pond turtle and giant garter snake was
 conducted this morning 5/4/2015 at approximately 9:30 am (within 24 hours of initiation of work,
 we plan to mobilize to the site 5/5/2015 at 6 am). No turtles or snakes were observed within the
 footprint of the project but a western pond turtle was observed along the public levee road when
 on the way to the project site, approximately 0.75 miles south of the Ferry, and a gopher snake was
 identified on the private road (see photos) approximately 0.1 miles west of the ferry.  I have also
 attached, for your records, the a copy of the environmental awareness training that was conducted
 at the contractors facilities this morning.

Katherine Marquez
Senior Environmental Scientist
Environmental Studies and Compliance Section
Department of Water Resources
3500 Industrial Boulevard
West Sacramento, CA 95691
(916) 376-9785

mailto:Crystal.Spurr@wildlife.ca.gov
mailto:kim_squires@fws.gov
mailto:Jacob.McQuirk@water.ca.gov





 
 


Environmental Awareness Training 
Emergency Drought Barrier Project, 2015 


 
The purpose of this information sheet is to support training on sensitive biological resources, avoidance and minimization measures, 
and permit obligations that are required and enforced by the U.S. Fish & Wildlife Service, National Marine Fisheries Service, 
California Department of Fish & Wildlife, U.S. Army Corps of Engineers, and State Water Resources Control Board. 
 
 
Environmental Monitoring 


• An environmental monitor (onsite biologist) must be present during daytime construction.  
• A water quality monitor will be onsite a few times per day to collect samples. 
• An underwater sound monitor must be present during in-water pile driving.  
    


General Measures 
• All onsite personnel will participate in this environmental awareness training.  
• A copy of all environmental permits must be on the project site at all times. 
•  Construction staging shall occur in designated areas.  
• All vehicles shall maintain onsite speeds no greater than 15 miles per hour. 
• All exposed surfaces will be watered two times per day, as necessary to control fugitive dust. 
• Haul truck transporting soil, sand, or other loose material off-site will be covered. 
• All visible mud or track-out onto adjacent public roads will be removed using wet power vacuum street 


sweepers.  
• Idling time of construction equipment shall be limited to 5 minutes when not in use. 
• All construction equipment shall be maintained in proper working condition. 
• Land-based access routes and construction area will be limited to the minimum area necessary. Access 


routes restricted to established roadways.  
• All food-related trash items will be disposed of in closed containers and removed from the site on a daily 


basis.  
• All hazardous or toxic materials will be staged outside of stream channel, banks and wetland/riparian 


areas and shall be prevented from contaminating the soil and/or entering the Waters of the State.  
 
Giant Garter Snake (GGS) 


• Federally and State listed as Threatened  
• Dorsal background coloration varies from brownish 


to olive with a checkered pattern of black spots, 
separated by a yellow dorsal stripe and two light 
colored lateral stripes.  


• The underside is cream to olive or brown and 
sometimes infused with orange, especially in 
northern populations.  


• Found in marshes, sloughs, drainage ditches and 
inhabits small mammal burrows and other soil 
crevices above prevailing flood elevations throughout 
its winter dormancy.  


 


 
• Work must be initiated during May 1 – October 1, which is considered GGS active season.   
• Exclusion fencing will be erected in the work area prior to barrier installation. Work and material storage should 


only occur is designated areas bounded by the exclusion fence. 
• If a GGS is encountered during construction, activities will cease until appropriate corrective measures have been 


completed or it has been determined the snake will not be harmed.  
• No snakes will be harassed, harmed, or killed, and will be allowed to leave the project site of their own volition.  
• If any snake is observed retreating into an underground burrow within the project limits, no construction will be 


allowed within a 50 ft radius of that burrow until the onsite biologist can make a determination that the snake is or is 
not a GGS.  
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Burrowing Owl  


• State Species of Special Concern 
• Small (8-10” tall) brown and white owl with long 


legs, and yellow eyes with black pupils. 
• Occurs in grasslands, using CA ground squirrel burrows for 


nesting and refuge. 
• Often seen at burrow entrance or on fence post. 


 
• Pre-construction surveys and biologist have determined that no BUOW were identified within the vicinity of the 


project site. If a BUOW burrow is identified, the contractor will be notified of any additional avoidance and 
minimization measures to be implemented. 


 
Swainson’s Hawk (SWHA) 


• State Threatened Species  
• Medium-sized hawk. 
• Ranges from all dark brown to dark-backed with a white 


belly and reddish neck. 
• Forages for insects and small mammals in ag. fields and 


grasslands. 
• Nest in large trees in riparian oak woodland areas, oaks, 


eucalyptus, cottonwoods, etc. in open grasslands, and 
trees near ag. fields for foraging. 


 
• Pre-construction surveys and biologist have determined that no active SWHA nests were identified within 0.25 mile of 


the project site. If a nest does get established within 0.25 miles, the contractor will be notified of any additional 
avoidance and minimization measures to be implemented.    


 
Migratory Birds 


• U.S. Migratory Bird Treaty Act of 1918.  
• Nearly all birds in California are protected.  
• Nests in trees, thistle, mustard, and on ground. 
• Unlawful to “take” (harass, harm, injure or kill) birds, their  


nests, eggs or feathers. 
  
 


• Two Red-tailed Hawk nests and a Great Horned Owl nest have been identified in the project vicinity. Environmental 
monitors will be monitoring nest behavior, if specific construction activities appear to be disturbing the nesting pair, 
work may be stopped temporarily until corrective measures can be taken.  


• If you see any additional nesting birds or nests, contact the onsite biologist, the contractor will be notified of any 
additional avoidance and minimization measures to be implemented which will include disturbance buffers. 


Western Pond Turtle 
• State Species of Special Concern 
• Shell is drab dark brown, olive brown or blackish turtle 


with a low unkeeled carapace and usually with a pattern 
of lines or spots radiating from the centers of the scutes. 


• Between April and August, females climb onto land (up 
to 400 feet from water) to dig a nest, usually along 
stream or pond margins, where they lay a clutch of 2 - 11 
eggs. 


           
 


 
• If a pond turtle is encountered during construction activities, a qualified biologist will move the turtle to the nearest 


suitable habitat outside the project area. 
• If an active nest is found, CDFW will be consulted and the contractor will be notified of any additional avoidance and 


minimization measures to be implemented. 
 



http://calphotos.berkeley.edu/cgi/img_query?enlarge=0000+0000+0606+1602

http://calphotos.berkeley.edu/cgi/img_query?enlarge=0000+0000+0906+0947
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Valley Elderberry Longhorn Beetle 


• Federally listed as Threatened 
• Dependent on the Elderberry shrub in riparian 


corridors. 
• Medium-sized wood-boring, red and dark green (or 


black) insect with long antennae. 


    


• A pre-construction survey was conducted and no Elderberry shrubs were identified in the project area.  
 
Special Status Plants 


• Protected through fish and game code. 
• Delta tule pea (LAJE, Lathyrus jepsonii), Mason’s 


lilaeopsis (LIMA, Lilaeopsis masonii), and Suisun 
marsh aster (ASLE, Aster lentus) have been identified 
in the project area and avoidance areas have been 
marked.  


    
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


• Special-status plants shall be “flagged” and avoided.  
 


SPECIAL STATUS FISH 
 
 


Delta Smelt 
• Federally and State listed as Threatened  
• Migrate from SF Bay to the Delta to spawn from 


January to July. 
• Eat microscopic crustaceans. 
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Chinook Salmon 


• Spring run: Federally Threatened; Winter run: Federally 
Endangered.  
 


• Delta is migratory path for spawning upstream in fresh 
water. 


• Juveniles migrate through the Delta year round. 
                   


Central Valley Steelhead 
• Federally listed as Endangered.  
• Spawn in fresh water from December to April. 
• Utilize delta for migration from fresh water to salt 


water and back. 
                 


Green Sturgeon 
• Federally listed as Threatened. 
• Long-lived, slow-growing, mostly marine fish that 


spawn in fresh water. 
• Adults and juveniles utilize Delta waters for migration. 


 
                   


• An erosion control plan, spill prevention and control program, and hazardous materials management program will be 
prepared prior to construction activities that will cause ground disturbance. 


• Real-time turbidity and water quality monitoring will be conducted and construction activities shall be adjusted 
according to monitoring results. 


• During in-water pile driving, underwater sound monitoring will take place and if the established thresholds are 
exceeded, sound reduction measures shall be used which may include an impact hammer cushion block, gradually 
increasing energy and frequency until full force is achieved, pipe caissons, and/or a bubble curtain.  


 
TAKE OF A FEDERLLY OR STATE LISTED SPECIES CAN RESULT IN PROJECT DELAYS, FINES, OR CRIMNAL 
PENALTIES.  
 
REPORT SIGHTINGS OF ANIMALS (LIVE/DEAD) THAT HAVE POTENTIAL TO BE ANY SPECIES LISTED IN THIS 
TRAINING TO THE ONSITE BIOLOGIST IMMEDIATELY. IF POSSIBLE, TAKE A PHOTO. DO NOT HANDLE ANY 
WILDLIFE!  
 
For questions on any biological issues, please contact the Onsite Biologist or Katherine Marquez (916) 376-9785 (work) 
or (916) 402-7559 (cell). 
 

























Avian	Survey	Report	

Emergency	Drought	Barrier	Water	Monitoring	Station	Pile	Installation	

Prepared	by	

Danika	Tsao	
Senior	Environmental	Scientist	(Specialist)	
California	Department	of	Water	Resources	
(916)	375‐4221	
Danika.Tsao@water.ca.gov	

INTRODUCTION	
This document presents the findings of avian surveys conducted for the Emergency Drought Barrier 

water monitoring stations, to be installed in prior to the barrier closure in spring 2015. Installation of the 

monitoring stations will involve pile driving, which has the potential to affect nesting birds near the 

installation locations. Preconstruction surveys were conducted to assess potential for take of nesting 

Swainson’s Hawks and other raptors and migratory birds. 

Project	Location	
The proposed monitoring stations will be located throughout the Sacramento‐San Joaquin Delta and 

Suisun Marsh, in Contra Costa, San Joaquin, Sacramento, and Solano counties, California and are listed 

in Table 1. Locations of the proposed locations are presented in Figure 1. 

Table 1. Proposed Water Monitoring Stations 

1 Fisherman's Cut near Franks Tract 
2 Franks Tract (Mid Tract) 
3 Steamboat Slough
4 Sacramento River near Steamboat Slough 
5 San Joaquin River at Twitchell Island 
6 Miner Slough near Sacramento River 
7 Liberty Island
8 Sacramento River near Sherman Lake
9 Old River
10 Middle River

11a Cutoff Slough near Ryer Island
11b Grizzly Bay
12 Honker Bay



	Project	Description	
To document the effects of the Emergency Drought Barrier at West False River on water quality 

throughout the Sacramento‐San Joaquin Delta and Suisun, DWR will install twelve solar‐powered 

monitoring stations on 12‐inch steel pipe piles. Parameters such as dissolved oxygen, turbidity, salinity 

as measured by electrical conductivity (EC), river stage, and flow velocity will be measured. Installation 

of the piles will last up to one day per location. The piles remain in place after removal of the Emergency 

Drought Barrier for future use.  

SURVEY	METHODS	
All suitable nesting habitat within 500 feet of the proposed monitoring station locations was surveyed 

using binoculars and naked eye for raptors and other nesting birds. Swainson’s Hawk surveys were 

conducted within ½ mile of the Project site following the Recommended Timing and Methodology for 

Swainson’s Hawk Nesting Surveys in California’s Central Valley 

(http://www.dfg.ca.gov/wildlife/nongame/survey_monitor.html). Locations of active nests were 

recorded and mapped using ArcGIS version 10.2.  

SURVEY	RESULTS	
Surveys were conducted by Danika Tsao, Rhiannon Klingonsmith, and Gina Radieve on May 9, 12, 14, 

and 20, 2015. Survey results are listed by station number below: 

1. Fisherman’s Cut near Franks Tract‐ No nesting raptors or other birds were found within 500 feet; 

no Swainson’s Hawks were observed.  

2. Franks Tract – Not surveyed; location is surrounded by open water 

3. Steamboat Slough ‐ No nesting raptors or other birds were found within 500 feet; no Swainson’s 

Hawks were observed. 

4. Sacramento River at Steamboat Slough ‐ No nesting raptors or other birds were found within 

500 feet; no Swainson’s Hawks were observed. 

5. San Joaquin River at Twitchell Island ‐ No nesting raptors or other birds were found within 500 

feet; no Swainson’s Hawks were observed. One Red‐tailed Hawk nest, approximately 0.2 miles 

west, is visually obstructed from the monitoring station location by a row of trees. 

6. Miner Slough near Sacramento River – No nesting raptors or other birds were found within 500 

feet. A Swainson’s Hawk nest was observed approximately 0.3 miles north of the monitoring 

station location (Figure 2). This nest is visually obstructed from the monitoring station location 

by a line of trees as the slough curves away from the location. 

7. Liberty Island – not surveyed; location is surrounded by open water. 

8. Sacramento River ‐ No nesting raptors or other birds were found within 500 feet; a Swainson’s 

Hawk was observed flying approximately 0.2 miles south of the monitoring station location, but 

no nests were observed. 

9. Old River ‐ No nesting raptors or other birds were found within 500 feet; no Swainson’s Hawks 

were observed.  



10. Middle River ‐ No nesting raptors or other birds were found within 500 feet; no Swainson’s 

Hawks were observed. 

      11a. Cutoff Slough near Ryer Island ‐ No nesting raptors or other birds were found within 500 feet;  

               no Swainson’s Hawks were observed. 

      11b. Grizzly Bay – not surveyed; location is surrounded by open water. 

12. Honker Bay ‐ not surveyed; location is surrounded by open water. 

FINDINGS	
Installation of the proposed monitoring station piles for the Emergency Drought Barrier is not 

anticipated to adversely affect nesting birds. Four of the locations are situated over open water, with no 

suitable nesting habitat nearby. No active nests were observed within 500 feet of any of the proposed 

locations, raptor nests observed within 0.5 mile from two proposed locations are visually obstructed, 

and the pile installation work will be of short duration at each location. No Swainson’s Hawk nests were 

observed within ½ mile of any of the proposed locations, except for station #6, Miner Slough at 

Sacramento River. 

The Swainson’s Hawk nest observed 0.3 miles upstream of the proposed Miner Slough monitoring 

station location is visually obstructed by a row of trees along the slough (Figure 2). Furthermore, existing 

baseline disturbance in the vicinity of the nest, including boat traffic under the nest and farm operations 

and frequent vehicle traffic on Highway 84 directly across Miner Slough, indicate that the nest is 

regularly exposed to human disturbance. Considering the distance, visual obstruction, baseline 

disturbance, and short duration of pile installation, the project is not likely to cause disturbance 

resulting in nest abandonment or premature fledging of chicks.  

Modeled suitable habitat for California Black Rail exists within 500 feet of Station #6, Miner Slough at 

Sacramento River, however this habitat is limited in area and no Black Rails were detected on multiple 

surveys in 2009 – 2014, thus the habitat likely does not support nesting Black Rails (D. Tsao et al., 

unpublished data). This species resides in dense wetland and riparian scrub vegetation and has very 

small territory size. Black Rails are very secretive and are not likely to be disturbed off of nests unless a 

threat directly approaches its territory. Considering the limited habitat availability, the species’ behavior, 

and short duration of pile installation, the project is not likely to cause disturbance resulting in nest 

abandonment. 



Figure 1. Map indicating locations of twelve water monitoring stations installed on 12‐inch steel pipe 

piles for the Emergency Drought Barrier. 
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Environmental Awareness Training 
Emergency Drought Barrier Project, 2015 

 
The purpose of this information sheet is to support training on sensitive biological resources, avoidance and minimization measures, 
and permit obligations that are required and enforced by the U.S. Fish & Wildlife Service, National Marine Fisheries Service, 
California Department of Fish & Wildlife, U.S. Army Corps of Engineers, and State Water Resources Control Board. 
 
 
Environmental Monitoring 

• An environmental monitor (onsite biologist) must be present during daytime construction.  
• A water quality monitor will be onsite a few times per day to collect samples. 
• An underwater sound monitor must be present during in-water pile driving.  
    

General Measures 
• All onsite personnel will participate in this environmental awareness training.  
• A copy of all environmental permits must be on the project site at all times. 
•  Construction staging shall occur in designated areas.  
• All vehicles shall maintain onsite speeds no greater than 15 miles per hour. 
• All exposed surfaces will be watered two times per day, as necessary to control fugitive dust. 
• Haul truck transporting soil, sand, or other loose material off-site will be covered. 
• All visible mud or track-out onto adjacent public roads will be removed using wet power vacuum street 

sweepers.  
• Idling time of construction equipment shall be limited to 5 minutes when not in use. 
• All construction equipment shall be maintained in proper working condition. 
• Land-based access routes and construction area will be limited to the minimum area necessary. Access 

routes restricted to established roadways.  
• All food-related trash items will be disposed of in closed containers and removed from the site on a daily 

basis.  
• All hazardous or toxic materials will be staged outside of stream channel, banks and wetland/riparian 

areas and shall be prevented from contaminating the soil and/or entering the Waters of the State.  
 
Giant Garter Snake (GGS) 

• Federally and State listed as Threatened  
• Dorsal background coloration varies from brownish 

to olive with a checkered pattern of black spots, 
separated by a yellow dorsal stripe and two light 
colored lateral stripes.  

• The underside is cream to olive or brown and 
sometimes infused with orange, especially in 
northern populations.  

• Found in marshes, sloughs, drainage ditches and 
inhabits small mammal burrows and other soil 
crevices above prevailing flood elevations throughout 
its winter dormancy.  

 

 
• Work must be initiated during May 1 – October 1, which is considered GGS active season.   
• Exclusion fencing will be erected in the work area prior to barrier installation. Work and material storage should 

only occur is designated areas bounded by the exclusion fence. 
• If a GGS is encountered during construction, activities will cease until appropriate corrective measures have been 

completed or it has been determined the snake will not be harmed.  
• No snakes will be harassed, harmed, or killed, and will be allowed to leave the project site of their own volition.  
• If any snake is observed retreating into an underground burrow within the project limits, no construction will be 

allowed within a 50 ft radius of that burrow until the onsite biologist can make a determination that the snake is or is 
not a GGS.  
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Burrowing Owl  

• State Species of Special Concern 
• Small (8-10” tall) brown and white owl with long 

legs, and yellow eyes with black pupils. 
• Occurs in grasslands, using CA ground squirrel burrows for 

nesting and refuge. 
• Often seen at burrow entrance or on fence post. 

 
• Pre-construction surveys and biologist have determined that no BUOW were identified within the vicinity of the 

project site. If a BUOW burrow is identified, the contractor will be notified of any additional avoidance and 
minimization measures to be implemented. 

 
Swainson’s Hawk (SWHA) 

• State Threatened Species  
• Medium-sized hawk. 
• Ranges from all dark brown to dark-backed with a white 

belly and reddish neck. 
• Forages for insects and small mammals in ag. fields and 

grasslands. 
• Nest in large trees in riparian oak woodland areas, oaks, 

eucalyptus, cottonwoods, etc. in open grasslands, and 
trees near ag. fields for foraging. 

 
• Pre-construction surveys and biologist have determined that no active SWHA nests were identified within 0.25 mile of 

the project site. If a nest does get established within 0.25 miles, the contractor will be notified of any additional 
avoidance and minimization measures to be implemented.    

 
Migratory Birds 

• U.S. Migratory Bird Treaty Act of 1918.  
• Nearly all birds in California are protected.  
• Nests in trees, thistle, mustard, and on ground. 
• Unlawful to “take” (harass, harm, injure or kill) birds, their  

nests, eggs or feathers. 
  
 

• Two Red-tailed Hawk nests and a Great Horned Owl nest have been identified in the project vicinity. Environmental 
monitors will be monitoring nest behavior, if specific construction activities appear to be disturbing the nesting pair, 
work may be stopped temporarily until corrective measures can be taken.  

• If you see any additional nesting birds or nests, contact the onsite biologist, the contractor will be notified of any 
additional avoidance and minimization measures to be implemented which will include disturbance buffers. 

Western Pond Turtle 
• State Species of Special Concern 
• Shell is drab dark brown, olive brown or blackish turtle 

with a low unkeeled carapace and usually with a pattern 
of lines or spots radiating from the centers of the scutes. 

• Between April and August, females climb onto land (up 
to 400 feet from water) to dig a nest, usually along 
stream or pond margins, where they lay a clutch of 2 - 11 
eggs. 

           
 

 
• If a pond turtle is encountered during construction activities, a qualified biologist will move the turtle to the nearest 

suitable habitat outside the project area. 
• If an active nest is found, CDFW will be consulted and the contractor will be notified of any additional avoidance and 

minimization measures to be implemented. 
 

http://calphotos.berkeley.edu/cgi/img_query?enlarge=0000+0000+0606+1602
http://calphotos.berkeley.edu/cgi/img_query?enlarge=0000+0000+0906+0947
http://calphotos.berkeley.edu/cgi/img_query?enlarge=0000+0000+0606+1602�
http://calphotos.berkeley.edu/cgi/img_query?enlarge=0000+0000+0906+0947�


  Emergency Drought Barriers Project 
 
 
 
Valley Elderberry Longhorn Beetle 

• Federally listed as Threatened 
• Dependent on the Elderberry shrub in riparian 

corridors. 
• Medium-sized wood-boring, red and dark green (or 

black) insect with long antennae. 

    

• A pre-construction survey was conducted and no Elderberry shrubs were identified in the project area.  
 
Special Status Plants 

• Protected through fish and game code. 
• Delta tule pea (LAJE, Lathyrus jepsonii), Mason’s 

lilaeopsis (LIMA, Lilaeopsis masonii), and Suisun 
marsh aster (ASLE, Aster lentus) have been identified 
in the project area and avoidance areas have been 
marked.  

    
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• Special-status plants shall be “flagged” and avoided.  
 

SPECIAL STATUS FISH 
 
 

Delta Smelt 
• Federally and State listed as Threatened  
• Migrate from SF Bay to the Delta to spawn from 

January to July. 
• Eat microscopic crustaceans. 
    

                   
 
 
 



  Emergency Drought Barriers Project 
 
 
 
Chinook Salmon 

• Spring run: Federally Threatened; Winter run: Federally 
Endangered.  
 

• Delta is migratory path for spawning upstream in fresh 
water. 

• Juveniles migrate through the Delta year round. 
                   

Central Valley Steelhead 
• Federally listed as Endangered.  
• Spawn in fresh water from December to April. 
• Utilize delta for migration from fresh water to salt 

water and back. 
                 

Green Sturgeon 
• Federally listed as Threatened. 
• Long-lived, slow-growing, mostly marine fish that 

spawn in fresh water. 
• Adults and juveniles utilize Delta waters for migration. 

 
                   

• An erosion control plan, spill prevention and control program, and hazardous materials management program will be 
prepared prior to construction activities that will cause ground disturbance. 

• Real-time turbidity and water quality monitoring will be conducted and construction activities shall be adjusted 
according to monitoring results. 

• During in-water pile driving, underwater sound monitoring will take place and if the established thresholds are 
exceeded, sound reduction measures shall be used which may include an impact hammer cushion block, gradually 
increasing energy and frequency until full force is achieved, pipe caissons, and/or a bubble curtain.  

 
TAKE OF A FEDERLLY OR STATE LISTED SPECIES CAN RESULT IN PROJECT DELAYS, FINES, OR CRIMNAL 
PENALTIES.  
 
REPORT SIGHTINGS OF ANIMALS (LIVE/DEAD) THAT HAVE POTENTIAL TO BE ANY SPECIES LISTED IN THIS 
TRAINING TO THE ONSITE BIOLOGIST IMMEDIATELY. IF POSSIBLE, TAKE A PHOTO. DO NOT HANDLE ANY 
WILDLIFE!  
 
For questions on any biological issues, please contact the Onsite Biologist or Katherine Marquez (916) 376-9785 (work) 
or (916) 402-7559 (cell). 
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Appendix D: Biological Monitoring Logs  

 
 



  

 
 







































































































































































Appendix E: CNDDB Forms and GGS Observation Forms  

 
 



  

 
 



California Natural Diversity Database
Department of Fish and Wildlife

1807 13th Street, Suite 202
Sacramento, CA 95811

Fax: 916.324.0475

CNDDB Online Field Survey Form Report

Email: cnddb@wildlife.ca.gov
www.dfg.ca.gov/biogeodata/cnddb/

 Source code _____________________

 Quad code ______________________
 

 Occ. no. ________________________

 EO index no. ____________________

 Map index no. ___________________
This data has been reported to the CNDDB, but may not have been evaluated by the CNDDB staff

HAM15F0003

3812116

Phenology: 

Plant Information

vegetative

100 %

flowering

0 %

fruiting

0 %

Scientific name: Lathyrus jepsonii var. jepsonii Common name: Delta tule pea

Date of field work: 04-21-2015

Comment about field work date(s):

Observer: Lesley L. Hamamoto

Affiliation: 
Address: 119 Arbusto Circle , Sacramento, CA 95831

Email: lesley.hamamoto@water.ca.gov

Phone: (916) 376-9784 

Other observers: 

How identified:

Keyed in: TJMII

Compared w/ specimen at: 

Compared w/ image in: 

By another person: 

Other: 

Identification explanation: ID'ed as Lathyrus jepsonii, little to no puberulence which would indicate ssp. jepsonii rather than 
californica

Identification confidence: Confident

Species found: Yes

Total no. individuals: 3

Collection? No Collection no.: 

Museum/Herbarium: 

Site Information

Habitat description: recently repaired levee with newly placed rip rap along False River

Land owner/manager: levee is owned by Reclamation District, 
surrounding land is privately owned.

Slope: 30 degrees

Site condition + population viability: Fair

Aspect: northeast

Immediate & surrounding land use: River channel and grazing lands.  Recreational fishing takes place on surrounding 
waterways.   A small car ferry operates between Jersey Island and Bradford Island.

Visible disturbances: recent levee work

Threats: installation of emergency drought barrier

General comments: drought barrier installation will avoid impacts to sensitive plant species to the extent practicable.

Image URL: https://nrm.dfg.ca.gov/fieldSurvey/File.ashx?id=1320

Page 1 of 2Submitted: 05/06/2015 HAM15F0003 - 1320

https://nrm.dfg.ca.gov/fieldSurvey/File.ashx?id=1320


Attachment(s):

The mapped feature is accurate within: 20 m

Source of mapped feature: mapped in field using Google Maps

Mapping notes: 

Location/directions comments: 

ID

County

Contra Costa

1

24K Quadrangle Elev. (ft) Latitude 
NAD83

Longitude 
NAD83

UTM E 
NAD83

UTM 
Zone

Jersey Island 3 38.05666 -121.67193 616513 4212934 10

Public Land Survey

M T03N R03E 32

Feature Comment

UTM N 
NAD83

Page 2 of 2Submitted: 05/06/2015 HAM15F0003 - 1320



Photos included in pre-construction survey report in Appendix B. 



California Natural Diversity Database
Department of Fish and Wildlife

1807 13th Street, Suite 202
Sacramento, CA 95811

Fax: 916.324.0475

CNDDB Online Field Survey Form Report

Email: cnddb@wildlife.ca.gov
www.dfg.ca.gov/biogeodata/cnddb/

 Source code _____________________

 Quad code ______________________
 

 Occ. no. ________________________

 EO index no. ____________________

 Map index no. ___________________
This data has been reported to the CNDDB, but may not have been evaluated by the CNDDB staff

HAM15F0004

3812116

Phenology: 

Plant Information

vegetative

95 %

flowering

5 %

fruiting

0 %

Scientific name: Symphyotrichum lentum Common name: Suisun Marsh aster

Date of field work: 04-21-2015

Comment about field work date(s):

Observer: Lesley L. Hamamoto

Affiliation: 
Address: 119 Arbusto Circle , Sacramento, CA 95831

Email: lesley.hamamoto@water.ca.gov

Phone: (916) 376-9784 

Other observers: 

How identified:

Keyed in: 

Compared w/ specimen at: 

Compared w/ image in: 

By another person: 

Other: ID'ed based on previous experience with the species. 

Identification explanation: Flowers present on one plant, last year's dried flower stalks present on other plants.  Plants ID'ed 
based on leaf morphology and venation, general growth habit and location.

Identification confidence: Very confident

Species found: Yes

Total no. individuals: approx. 25

Collection? No Collection no.: 

Museum/Herbarium: 

Site Information

Habitat description: waterside habitat along riprapped levee toe.

Land owner/manager: levee is owned by Reclamation DistrictSlope: 

Site condition + population viability: Fair

Aspect:

Immediate & surrounding land use: 

Visible disturbances: rip rap was recently replaced during levee repairs.  

Threats: installation of emergency drought barrier

General comments: drought barrier installation will avoid direct impacts to sensitive plant species to the extent practicable.

Image URL: https://nrm.dfg.ca.gov/fieldSurvey/File.ashx?id=1323

Page 1 of 2Submitted: 05/06/2015 HAM15F0004 - 1323

https://nrm.dfg.ca.gov/fieldSurvey/File.ashx?id=1323


Attachment(s):

The mapped feature is accurate within: 10 m

Source of mapped feature: location mapped on Google Maps in field

Mapping notes: polygon extends east approximately 500 feet  east along shoreline

Location/directions comments: 

ID

County

Contra Costa

1

24K Quadrangle Elev. (ft) Latitude 
NAD83

Longitude 
NAD83

UTM E 
NAD83

UTM 
Zone

Jersey Island 3 38.05535 -121.66626 617013 4212797 10

Public Land Survey

M T03N R03E 32

Feature Comment

UTM N 
NAD83

Page 2 of 2Submitted: 05/06/2015 HAM15F0004 - 1323



Photos included in pre-construction survey report in Appendix B. 



California Natural Diversity Database
Department of Fish and Wildlife

1807 13th Street, Suite 202
Sacramento, CA 95811

Fax: 916.324.0475

CNDDB Online Field Survey Form Report

Email: cnddb@wildlife.ca.gov
www.dfg.ca.gov/biogeodata/cnddb/

 Source code _____________________

 Quad code ______________________

 Occ. no. ________________________

 EO index no. ____________________

 Map index no. ___________________
This data has been reported to the CNDDB, but may not have been evaluated by the CNDDB staff

HAM15F0005

3812116

Phenology: 

Plant Information

vegetative

100 %

flowering

0 %

fruiting

0 %

Scientific name: Lilaeopsis masonii Common name: Mason's lilaeopsis

Date of field work: 04-21-2015

Comment about field work date(s):

Observer: Lesley L. Hamamoto

Affiliation: 
Address: 119 Arbusto Circle , Sacramento, CA 95831

Email: lesley.hamamoto@water.ca.gov

Phone: (916) 376-9784 

Other observers: 

How identified:

Keyed in: 

Compared w/ specimen at: 

Compared w/ image in: 

By another person: 

Other: identified based on previous experience with the species; vegetative characteristics including cross walls, and 
"stretchy" texture.

Identification explanation: 

Identification confidence: Very confident

Species found: Yes

Total no. individuals: approx 10 sq ft

Collection? No Collection no.: 

Museum/Herbarium: 

Site Information

Habitat description: waterside at the base of a riprapped levee along False River.  Associated species include Suisun Marsh 
aster, Juncus effusus and Schoenoplectus.

Land owner/manager: Levee is owned by the Reclamation 
District, adjacent lands are privately owned.

Slope: 

Site condition + population viability: Fair

Aspect:

Immediate & surrounding land use: False River and surrounding waterways are used for recreational activities including 
fishing and boating, island interior is grazed.

Visible disturbances: recent levee work including installation of new rip rap

Threats: installation of emergency drought barrier

General comments: drought barrier will avoid direct impacts to sensitive plant species to the extent practicable.

Page 1 of 2Submitted: 05/06/2015 HAM15F0005 - 1324



Attachment(s):

Image URL: https://nrm.dfg.ca.gov/fieldSurvey/File.ashx?id=1324

The mapped feature is accurate within: 20 m

Source of mapped feature: mapped in the field using Google Maps

Mapping notes: 

Location/directions comments: 

ID

County

Contra Costa

1

24K Quadrangle Elev. (ft) Latitude 
NAD83

Longitude 
NAD83

UTM E 
NAD83

UTM 
Zone

Jersey Island 10 38.05530 -121.66695 616953 4212790 10

Public Land Survey

M T03N R03E 32

Feature Comment

UTM N 
NAD83

Page 2 of 2Submitted: 05/06/2015 HAM15F0005 - 1324

https://nrm.dfg.ca.gov/fieldSurvey/File.ashx?id=1324


Photos included in pre-construction survey report in Appendix B. 



California Natural Diversity Database
Department of Fish and Wildlife

1807 13th Street, Suite 202
Sacramento, CA 95811

Fax: 916.324.0475

CNDDB Online Field Survey Form Report

Email: cnddb@wildlife.ca.gov
www.dfg.ca.gov/biogeodata/cnddb/

 Source code _____________________

 Quad code ______________________

 Occ. no. ________________________

 EO index no. ____________________

 Map index no. ___________________
This data has been reported to the CNDDB, but may not have been evaluated by the CNDDB staff

BAN15F0001

3812116

Scientific name: Thamnophis gigas Common name: giant garter snake

Date of field work: 04-21-2015

Comment about field work date(s):

Observer: Katherine A. Bandy

Affiliation: CA Department of Water Resources

Address: 3500 Industrial Blvd., West Sacramento, CA 95691

Email: Katherine.Bandy@water.ca.gov

Phone: (916) 376-9793 

Other observers: Danika Tsao, Lesley Hamamoto

How identified:

Keyed in: 

Compared w/ specimen at: 

Compared w/ image in: Calherps

By another person: Laura Patterson, Jessica Barnes, and Eric Hansen

Other: 

Identification explanation: Took photos to use for keying out identifying characteristics. (i.e. upper labial scales, scale texture, 
relative head size to neck, distinguishing markings). 

Identification confidence: Very confident

Species found: Yes

Total no. individuals: 1

Collection? No Collection no.: 

Museum/Herbarium: 

Animal Information

How was the detection made? Seen

Number detected in each age class:

Age class comment: Presumed subadult based on approximate body length.

adults juveniles larvae egg mass unknown

1

Site use description: Basking.

What was the observed behavior? Basking on road, didn't move immediately upon approach. Eventually moved off to seek 
cover under rip-rap. 

Describe any evidence of reproduction: 

Site Information

Habitat description: Gravel levee road adjacent to rip-rap slope and irrigated pasture.

Slope: 

Page 1 of 2Submitted: 04/22/2015 BAN15F0001 - 1249



IMG_1101.JPG;  , IMG_1104.JPG;  Attachment(s):

Land owner/manager: 
Site condition + population viability: Fair

Aspect:

Immediate & surrounding land use: Immediate land use is gravel road. Surrounding land use includes navigable waterways 
to the north and irrigated pasture with ditches and some sparse riparian habitat on island interior.

Visible disturbances: Levee road travel and ongoing and planned construction projects in the area. Recent levee 
improvement work.

Threats: Vehicle strikes, future construction projects, habitat degradation and fragmentation. 

General comments: 

Image URL: https://nrm.dfg.ca.gov/fieldSurvey/File.ashx?id=1249

The mapped feature is accurate within: 5 m

Source of mapped feature: Internet map application

Mapping notes: Pin dropped on Iphone in field. Drawn into map here. 

Location/directions comments: Northern end of Jersey Island on levee road along False River. 

ID

County

Contra Costa

1

24K Quadrangle Elev. (ft) Latitude 
NAD83

Longitude 
NAD83

UTM E 
NAD83

UTM 
Zone

Jersey Island 10 38.05763 -121.67537 616210 4213038 10

Public Land Survey

M T03N R03E 32

Feature Comment

UTM N 
NAD83

Page 2 of 2Submitted: 04/22/2015 BAN15F0001 - 1249

https://nrm.dfg.ca.gov/fieldSurvey/File.ashx?id=1249


Photos included in pre-construction survey report in Appendix B. 



California Natural Diversity Database
Department of Fish and Wildlife

1807 13th Street, Suite 202
Sacramento, CA 95811

Fax: 916.324.0475

CNDDB Online Field Survey Form Report

Email: cnddb@wildlife.ca.gov
www.dfg.ca.gov/biogeodata/cnddb/

 Source code _____________________

 Quad code ______________________

 Occ. no. ________________________

 EO index no. ____________________

 Map index no. ___________________
This data has been reported to the CNDDB, but may not have been evaluated by the CNDDB staff

HAM15F0002

3812116

Scientific name: Thamnophis gigas Common name: giant garter snake

Date of field work: 04-30-2015

Comment about field work date(s):

Observer: Lesley L. Hamamoto

Affiliation: CA Department of Water Resources

Address: 119 Arbusto Circle , Sacramento, CA 95831

Email: lesley.hamamoto@water.ca.gov

Phone: (916) 376-9784 

Other observers: Eva Olin

How identified:

Keyed in: 

Compared w/ specimen at: 

Compared w/ image in: Calherps

By another person: Julia Ersan/Brian Halstead

Other: 

Identification explanation: labial scale proportions and body coloration were determined to be appropriate for GGS in the field.

Identification confidence: Very confident

Species found: Yes

Total no. individuals: 1

Collection? Yes Collection no.: Lesley Hamamoto

Museum/Herbarium: Submitted to Brian Halstead at USGS Dixon Field Station

Animal Information

How was the detection made? Dead on road

Number detected in each age class:

Age class comment: Age estimated at 3-5 years by Julia Ersan at USGS Dixon Field Station based on size (56 cm 
snout-vent, 18 cm tail-vent, 69.95 grams), male based on probe depth, swelling posterior to 
vent, and tail length.  

adults juveniles larvae egg mass unknown

1

Site use description: animal found as roadkill, likely basking or crossing

What was the observed behavior? 

Describe any evidence of reproduction: 

Site Information

Habitat description: asphalt paved public road with a fair degree of traffic by fishermen and people traveling to the 
Jersey/Bradford ferry.

Page 1 of 2Submitted: 05/04/2015 HAM15F0002 - 1300



IMG_1169.JPG;  labial scale photo, IMG_1183.JPG;  Attachment(s):

Land owner/manager: Slope: level road

Site condition + population viability: Fair

Aspect:

Immediate & surrounding land use: roadway is flanked by Middle River, a fairly large waterway with riprapped levee banks to 
the east and agriculture/grazing to the west.

Visible disturbances: traffic

Threats: traffic, levee improvements/repair

General comments: 

Image URL: https://nrm.dfg.ca.gov/fieldSurvey/File.ashx?id=1300

The mapped feature is accurate within: 100 m

Source of mapped feature: location mapped by using Google Maps to find location, then taking a screenshot 

Mapping notes: 

Location/directions comments: 

ID

County

Contra Costa

1

24K Quadrangle Elev. (ft) Latitude 
NAD83

Longitude 
NAD83

UTM E 
NAD83

UTM 
Zone

Jersey Island 10 38.05251 -121.65878 617673 4212490 10

Public Land Survey

M T02N R03E 4

Feature Comment

UTM N 
NAD83

Page 2 of 2Submitted: 05/04/2015 HAM15F0002 - 1300
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Approximate location of dead GGS found on Jersey Island April 30, 2015. 



 

Dead GGS found on public Jersey Island road April 30, 2015.  

 

 

Labial scales of dead GG found on public Jersey Island road April 30, 2015. 



California Natural Diversity Database
Department of Fish and Wildlife

1807 13th Street, Suite 202
Sacramento, CA 95811

Fax: 916.324.0475

CNDDB Online Field Survey Form Report

Email: cnddb@wildlife.ca.gov
www.dfg.ca.gov/biogeodata/cnddb/

 Source code _____________________

 Quad code ______________________

 Occ. no. ________________________

 EO index no. ____________________

 Map index no. ___________________
This data has been reported to the CNDDB, but may not have been evaluated by the CNDDB staff

ZOR15F0001

3812116

Scientific name: Thamnophis gigas Common name: giant garter snake

Date of field work: 05-06-2015

Comment about field work date(s):

Observer: Sarah M. Zorn

Affiliation: California Department of Water Resources

Address: 3500 Industrial Blvd, West Sacramento, CA 95819

Email: sarah.zorn@water.ca.gov

Phone: (916) 376-9786 

Other observers: 

How identified:

Keyed in: 

Compared w/ specimen at: 

Compared w/ image in: USGS

By another person: Jessica Barnes

Other: Visual Identification by characteristics

Identification explanation: Took photos to use for keying out identifying characteristics. Species had 8 supralabial scales with 
the 7th supralabial scale larger than the 6th. Brown background coloration with yellow dorsal and lateral stripes.

Identification confidence: Confident

Species found: Yes

Total no. individuals: 1

Collection? Collection no.: 

Museum/Herbarium: 

Animal Information

How was the detection made? Seen

Number detected in each age class:

Age class comment: Presumed juvenile based on approximate body length of 18 inches.

adults juveniles larvae egg mass unknown

1

Site use description: Basking

What was the observed behavior? Basking, did not move upon approach.

Describe any evidence of reproduction: 

Site Information

Habitat description: Graded secondary side of False River levee, void of vegetation

Slope: 

Page 1 of 2Submitted: 05/08/2015 ZOR15F0001 - 1342



Attachment(s):

Land owner/manager: 
Site condition + population viability: 

Aspect:

Immediate & surrounding land use: Gravel levee road, False River, staging area for Emergency Drought Barrier Project, 
irrigated pasture with ditches and some sparse riparian habitat on island interior

Visible disturbances: Movement of construction equipment, construction of the Emergency Drought Barrier Project, levee 
road traffic 

Threats: Construction of the Emergency Drought Barrier Project, future levee and channel maintenance 

General comments: Species was found within the exclusion fencing of the staging area of the Emergency Drought Barrier 
Project.

Image URL: https://nrm.dfg.ca.gov/fieldSurvey/File.ashx?id=1342

The mapped feature is accurate within: 5 m

Source of mapped feature: CNDDB online field survey tool

Mapping notes: 

Location/directions comments: 

ID

County

Contra Costa

1

24K Quadrangle Elev. (ft) Latitude 
NAD83

Longitude 
NAD83

UTM E 
NAD83

UTM 
Zone

Jersey Island 0 38.05652 -121.67233 616479 4212918 10

Public Land Survey

M T03N R03E 32

Feature Comment

UTM N 
NAD83

Page 2 of 2Submitted: 05/08/2015 ZOR15F0001 - 1342

https://nrm.dfg.ca.gov/fieldSurvey/File.ashx?id=1342


GGS found inside incomplete staging area exclusion fence on Jersey Island May 6, 2015. 



 
 

Labial Scale photo of GGS found on Jersey Island May 6, 2015.  
 
 



Emergency Drought Barriers 
Potential GGS observation notes 

Name of observer _Norm Ponferrada____     Affiliation ____AECOM Oakland____ 
Date _5-08-2015_ 
Time _1630____ 

Location (GPS coordinates, attach map location, a screenshot of google maps works) 

Observed inside or outside of exclusion fencing? 
• Outside

Habitat/location description (wetland, road, riprap): 
• Wetland

Animal Behavior (basking, moving away from machinery, etc.): 
• Basking, but moved towards the pile of dead trees right away.

General description of the snake 
Coloration (any red visible above lateral yellow stripe?): 

• Olive coloration with pale yellowish dorsal stripe and two lateral stripes.
Approximate size: 



• Approximately 48 inches
Any visible injuries? 

• None, the snake looked real healthy and active.

Photos (profile of head and of entire body): 
• No photos were taken because the snake moved away to hide a few seconds after I spotted it.

Additional notes: 



Approximate location where GGS was observed, outside of Jersey Island exclusion fencing, May 
8, 2015 (no snake in photo). 





No photo taken of May 10, 2015 potential GGS sighting. 









No photo taken of May 17, 2015 potential GGS sighting. 



Emergency Drought Barriers 
Potential GGS observation notes 

Name of observer _Norm Ponferrada____     Affiliation ____AECOM Oakland____ 
Date _5-18-2015_ 
Time _1400____ 

Location (GPS coordinates, attach map location, a screenshot of google maps works) 

Observed inside or outside of exclusion fencing? 
• Outside

Habitat/location description (wetland, road, riprap): 
• Riprap

Animal Behavior (basking, moving away from machinery, etc.): 
• Basking

General description of the snake 
Coloration (any red visible above lateral yellow stripe?): 



• See photos below
Approximate size: 

• Approximately 36 inches
Any visible injuries? 

• None, the snake looked healthy.

Photos (profile of head and of entire body): 





Additional notes: 
Observed ggs outside of the exclusion fencing at approximately 1400. Work activities ended at 1800. But 
the ggs didn’t move from the occurrence site.  





GGS observed near abutment construction on Jersey Island May 19, 2015(AM). 



 

Labial scale photo of GGS observed, near abutment construction on Jersey Island, May 19, 
2015(AM). 

 



 

Location of GGS in proximity to work on May 19, 2015 (PM). 

 

Body of GGS observed May 19, 2015(PM). 



 

Labial scale photo of GGS observed May 19, 2015(PM). 

 

 

GGS observed May 19, 2015(PM). 







Location of GGS observed on May 20, 2015 in proximity to work on Jersey Island. 



 

Photo zoomed to GGS observed near abutment construction on Jersey Island May 19, 2015. 

 



Giant garter snake capture and 
relocation report 
Emergency Drought Barrier 

Prepared by 

Jessica Barnes 
Senior Environmental Scientist (Specialist) 
California Department of Water Resources 
(916) 376-9789 
Jessica.barnes@water.ca.gov 

INTRODUCTION 
This document presents the details of the capture and relocation of two giant garter snakes at the 
Emergency Drought Barrier project site on May 21, 2015. 

Beginning on May 18, 2015, a giant garter snake was observed at the Emergency Drought Barrier 
Project and was observed in the same general location for three consecutive. Due to the proximity 
of this snake to project activities and the potential risks to this snake, Department of Water 
Resources (DWR) requested and received permission from US Fish and Wildlife Service and 
California Department of Fish and Wildlife on May 20, 2015 to have DWR Environmental Scientists 
Jessica Barnes and Rhiannon Klingonsmith, who each possess a Section 10(a)(1)(A) permit, to 
capture the giant garter snake relocate it. 

GIANT GARTER SNAKE CAPTURE AND RELOCATION 
On the afternoon of May 21, 2015, a giant garter snake believed to be the one that has been seen the 
previous several days in the same location at the project site, was observed in the rip-rap.  DWR 
Environmental Scientists who possess a Section 10(a)(1)(A) permits, Rhiannon Klingonsmith (TE-
56733A-0) and Jessica Barnes (TE-835365-6.1), hand captured the giant garter snake, recorded 
morphometric data (Attachment 1), took photos (Attachment 2), and released the snake to a location 
approximately 0.3 miles west of the project site in an area that had similar habitat features to the 
capture location, including rip-rap and emergent vegetation (Figure 1). When returning to GPS the 
capture site, another giant garter snake was observed in the same exact location.  That snake was 
also captured by hand and morphometric data was recorded, photos were taken, and the snake was 
released at the same relocation site as the first giant garter snake. 

CONCLUSION 
The two giant garter snakes were successfully captured and relocated to avoid impacts to these 
individuals due to project activities. 



Figure 1:  Giant garter snake capture and relocation sites a the Emergency Drought Barriers project  site

Bradford Island

Jersey Island

West False River



Attachment 1 
Morphometric Data 







 

 

 

Attachment 2 
Photos 

 



Snake #1 
Captured:  16:02   Released:  16:40 

 

 



 



Snake #2 
Captured:  16:53   Released:  17:20 



 

 



Appendix F: Water Quality Monitoring Data  

 
 



  

 
 



Water Quality Monitoring Results for State of California

Turbidity and Settleable Solids Department of Water Resources

TEMPORARY BARRIER SITE False River Emergency Barrier

TURBIDITY (TURB) CRITERIA Below 150 NTU is acceptable.

SETTLEABLE SOLIDS (SS) CRITERIA Below 0.1 ml/L is acceptable.

DAY DAY

DATE DATE

TECHNICIAN Jason La Deaux TECHNICIAN Jason La Deaux

SAMPLE Morning SAMPLE Morning

TIDE Ebb TIDE Ebb

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE    ‐ ‐    ‐   ‐ NORTH ‐ ABOVE 0910 26.7 < 0.1 Boat

NORTH ‐ BELOW    ‐ ‐    ‐   ‐ NORTH ‐ BELOW 0903 29.2 < 0.1 Boat

SOUTH ‐ ABOVE 1035 24.9 < 0.1 Shore SOUTH ‐ ABOVE 0859 24.9 < 0.1 Boat

SOUTH ‐ BELOW 1050 25.2 < 0.1 Shore SOUTH ‐ BELOW 0850 25.2 < 0.1 Boat

OBSERVATION Placing rock in water. OBSERVATION Placing rock in water.

South Only

SAMPLE Mid‐Day SAMPLE Mid‐Day

TIDE Ebb TIDE Ebb

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE 1155 19.8 < 0.1 Boat NORTH ‐ ABOVE 1218 23.8 < 0.1 Boat

NORTH ‐ BELOW 1206 19.8 < 0.1 Boat NORTH ‐ BELOW 1207 24.5 < 0.1 Boat

SOUTH ‐ ABOVE 1159 26.2 < 0.1 Boat SOUTH ‐ ABOVE 1225 26.3 < 0.1 Boat

SOUTH ‐ BELOW 1203 25.4 < 0.1 Boat SOUTH ‐ BELOW 1200 28.8 < 0.1 Boat

OBSERVATION Placing rock in water. OBSERVATION Placing rock in water.

SAMPLE Afternoon SAMPLE Afternoon

TIDE Flood TIDE Slack

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE 1507 29.2 < 0.1 Boat NORTH ‐ ABOVE 1510 18.7 < 0.1 Boat

NORTH ‐ BELOW 1501 23.4 < 0.1 Boat NORTH ‐ BELOW 1503 20.1 < 0.1 Boat

SOUTH ‐ ABOVE 1505 18.6 < 0.1 Boat SOUTH ‐ ABOVE 1507 18.0 < 0.1 Boat

SOUTH ‐ BELOW 1457 18.2 < 0.1 Boat SOUTH ‐ BELOW 1500 19.2 < 0.1 Boat

OBSERVATION Placing rock in water. OBSERVATION Placing rock in water.

05/06/15

Thur

05/07/15
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Water Quality Monitoring Results for State of California
Turbidity and Settleable Solids Department of Water Resources

TEMPORARY BARRIER SITE False River Emergency Barrier

TURBIDITY (TURB) CRITERIA Below 150 NTU is acceptable.

SETTLEABLE SOLIDS (SS) CRITERIA Below 0.1 ml/L is acceptable.

DAY DAY

DATE DATE

TECHNICIAN Chris Weber TECHNICIAN Joaquin Garza

SAMPLE Morning SAMPLE Morning

TIDE Ebb TIDE Ebb

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE 0840 26.9 < 0.1 Boat NORTH ‐ ABOVE 0923 21.8 < 0.1 Boat

NORTH ‐ BELOW 0830 30.8 < 0.1 Boat NORTH ‐ BELOW 0930 21.1 < 0.1 Boat

SOUTH ‐ ABOVE 0850 28.6 < 0.1 Boat SOUTH ‐ ABOVE 0919 20.9 < 0.1 Boat

SOUTH ‐ BELOW 0835 33.1 < 0.1 Boat SOUTH ‐ BELOW 0935 23.8 < 0.1 Boat

OBSERVATION Placing rock in water. OBSERVATION Placing rock in water.

SAMPLE Mid‐Day SAMPLE Mid‐Day

TIDE Ebb TIDE Ebb

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE 1205 17.4 < 0.1 Boat NORTH ‐ ABOVE 1228 18.5 < 0.1 Boat

NORTH ‐ BELOW 1200 18.2 < 0.1 Boat NORTH ‐ BELOW 1222 19.6 < 0.1 Boat

SOUTH ‐ ABOVE 1210 18.3 < 0.1 Boat SOUTH ‐ ABOVE 1226 17.9 < 0.1 Boat

SOUTH ‐ BELOW 1215 18.9 < 0.1 Boat SOUTH ‐ BELOW 1224 18.4 < 0.1 Boat

OBSERVATION Placing rock in water. OBSERVATION Placing rock in water.

SAMPLE Afternoon SAMPLE Afternoon

TIDE Ebb TIDE Ebb

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE 1515 15.3 < 0.1 Boat NORTH ‐ ABOVE 1505 14.4 < 0.1 Boat

NORTH ‐ BELOW 1500 13.9 < 0.1 Boat NORTH ‐ BELOW 1457 15.1 < 0.1 Boat

SOUTH ‐ ABOVE 1520 14.8 < 0.1 Boat SOUTH ‐ ABOVE 1503 14.7 < 0.1 Boat

SOUTH ‐ BELOW 1525 14.0 < 0.1 Boat SOUTH ‐ BELOW 1459 15.5 < 0.1 Boat

OBSERVATION Placing rock in water. OBSERVATION Placing rock in water.

Fri Sat

05/08/15 05/09/15
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Water Quality Monitoring Results for State of California
Turbidity and Settleable Solids Department of Water Resources

TEMPORARY BARRIER SITE False River Emergency Barrier

TURBIDITY (TURB) CRITERIA Below 150 NTU is acceptable.

SETTLEABLE SOLIDS (SS) CRITERIA Below 0.1 ml/L is acceptable.

DAY DAY

DATE DATE

TECHNICIAN Joaquin Garza TECHNICIAN Joaquin Garza

SAMPLE Morning SAMPLE Morning

TIDE Ebb TIDE Flood

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE 0929 22.2 < 0.1 Boat NORTH ‐ ABOVE 0943 24.8 < 0.1 Boat

NORTH ‐ BELOW 0941 21.8 < 0.1 Boat NORTH ‐ BELOW 0941 24.4 < 0.1 Boat

SOUTH ‐ ABOVE 0932 33.4 < 0.1 Boat SOUTH ‐ ABOVE 0944 23.7 < 0.1 Boat

SOUTH ‐ BELOW 0945 22.8 < 0.1 Boat SOUTH ‐ BELOW 0935 19.4 < 0.1 Boat

OBSERVATION Placing rock in water. OBSERVATION Placing rock in water.

SAMPLE Mid‐Day SAMPLE Mid‐Day

TIDE Ebb TIDE Ebb

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE 1225 18.5 < 0.1 Boat NORTH ‐ ABOVE 1224 20.7 < 0.1 Boat

NORTH ‐ BELOW 1219 19.6 < 0.1 Boat NORTH ‐ BELOW 1219 24.7 < 0.1 Boat

SOUTH ‐ ABOVE 1224 20.7 < 0.1 Boat SOUTH ‐ ABOVE 1222 22.3 < 0.1 Boat

SOUTH ‐ BELOW 1221 20.8 < 0.1 Boat SOUTH ‐ BELOW 1221 24.8 < 0.1 Boat

OBSERVATION Placing rock in water. OBSERVATION Placing rock in water.

SAMPLE Afternoon SAMPLE Afternoon

TIDE Ebb TIDE Ebb

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE 1459 15.1 < 0.1 Boat NORTH ‐ ABOVE 1457 15.7 < 0.1 Boat

NORTH ‐ BELOW 1456 15.8 < 0.1 Boat NORTH ‐ BELOW 1455 18.8 < 0.1 Boat

SOUTH ‐ ABOVE 1500 15.4 < 0.1 Boat SOUTH ‐ ABOVE 1458 16.4 < 0.1 Boat

SOUTH ‐ BELOW 1505 17.5 < 0.1 Boat SOUTH ‐ BELOW 1453 16.9 < 0.1 Boat

OBSERVATION Placing rock in water. OBSERVATION Placing rock in water.

Sun Mon

05/10/15 05/11/15
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Water Quality Monitoring Results for State of California
Turbidity and Settleable Solids Department of Water Resources

TEMPORARY BARRIER SITE False River Emergency Barrier

TURBIDITY (TURB) CRITERIA Below 150 NTU is acceptable.

SETTLEABLE SOLIDS (SS) CRITERIA Below 0.1 ml/L is acceptable.

DAY DAY

DATE DATE

TECHNICIAN Chris Weber TECHNICIAN Jason La Deaux

SAMPLE Morning SAMPLE Morning

TIDE Flood TIDE Ebb

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE 0900 16.9 < 0.1 Boat NORTH ‐ ABOVE 0925 20.2 < 0.1 Boat

NORTH ‐ BELOW 0907 17.3 < 0.1 Boat NORTH ‐ BELOW 0915 19.0 < 0.1 Boat

SOUTH ‐ ABOVE 0902 18.7 < 0.1 Boat SOUTH ‐ ABOVE 0945 20.4 < 0.1 Shore

SOUTH ‐ BELOW 0905 23.0 < 0.1 Boat SOUTH ‐ BELOW 0933 20.4 < 0.1 Shore

OBSERVATION Placing rock in water. OBSERVATION Placing rock in water.

SAMPLE Mid‐Day SAMPLE Mid‐Day

TIDE Slack TIDE Ebb

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE 1200 21.6 < 0.1 Boat NORTH ‐ ABOVE 1310 23.9 < 0.1 Boat

NORTH ‐ BELOW 1210 24.6 < 0.1 Boat NORTH ‐ BELOW 1305 25.7 < 0.1 Boat

SOUTH ‐ ABOVE 1204 22.8 < 0.1 Boat SOUTH ‐ ABOVE 1325 31.6 < 0.1 Shore

SOUTH ‐ BELOW 1215 24.2 < 0.1 Boat SOUTH ‐ BELOW 1315 26.2 < 0.1 Shore

OBSERVATION Placing rock in water. OBSERVATION Placing rock in water.

SAMPLE Afternoon SAMPLE Afternoon

TIDE Ebb TIDE Flood

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE 1510 20.1 < 0.1 Boat NORTH ‐ ABOVE 1505 23.7 < 0.1 Boat

NORTH ‐ BELOW 1505 20.1 < 0.1 Boat NORTH ‐ BELOW 1500 22.6 < 0.1 Boat

SOUTH ‐ ABOVE 1515 19.6 < 0.1 Boat SOUTH ‐ ABOVE 1525 27.8 < 0.1 Shore

SOUTH ‐ BELOW 1500 27.6 < 0.1 Boat SOUTH ‐ BELOW 1515 28.4 < 0.1 Shore

OBSERVATION Placing rock in water. OBSERVATION Placing rock in water.
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Water Quality Monitoring Results for State of California
Turbidity and Settleable Solids Department of Water Resources

TEMPORARY BARRIER SITE False River Emergency Barrier

TURBIDITY (TURB) CRITERIA Below 150 NTU is acceptable.

SETTLEABLE SOLIDS (SS) CRITERIA Below 0.1 ml/L is acceptable.

DAY DAY

DATE DATE

TECHNICIAN Joaquin Garza TECHNICIAN Jason La Deaux

SAMPLE Morning SAMPLE Morning

TIDE Ebb TIDE Ebb

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE 0936 21.2 < 0.1 Boat NORTH ‐ ABOVE 0935 22.0 < 0.1 Boat

NORTH ‐ BELOW 0939 27.7 < 0.1 Boat NORTH ‐ BELOW 0930 26.2 < 0.1 Boat

SOUTH ‐ ABOVE 0934 20.6 < 0.1 Boat SOUTH ‐ ABOVE 0940 34.3 < 0.1 Shore

SOUTH ‐ BELOW 0930 25.5 < 0.1 Boat SOUTH ‐ BELOW 0945 34.1 < 0.1 Shore

OBSERVATION Placing rock in water. OBSERVATION Placing rock in water.

SAMPLE Mid‐Day SAMPLE Mid‐Day

TIDE Flood TIDE Flood

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE 1205 23.3 < 0.1 Boat NORTH ‐ ABOVE 1245 24.4 < 0.1 Boat

NORTH ‐ BELOW 1203 21.0 < 0.1 Boat NORTH ‐ BELOW 1240 24.3 < 0.1 Boat

SOUTH ‐ ABOVE    ‐ ‐    ‐   ‐ SOUTH ‐ ABOVE 1255 24.3 < 0.1 Shore

SOUTH ‐ BELOW    ‐ ‐    ‐   ‐ SOUTH ‐ BELOW 1250 22.8 < 0.1 Shore

OBSERVATION Placing rock in water. OBSERVATION Placing rock in water.

North only

SAMPLE Afternoon SAMPLE Afternoon

TIDE Ebb TIDE Flood

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE    ‐ ‐    ‐   ‐ NORTH ‐ ABOVE   ‐ ‐    ‐   ‐

NORTH ‐ BELOW    ‐ ‐    ‐   ‐ NORTH ‐ BELOW   ‐ ‐    ‐   ‐

SOUTH ‐ ABOVE 1515 26.3 < 0.1 Shore SOUTH ‐ ABOVE 1510 21.6 < 0.1 Shore

SOUTH ‐ BELOW 1508 27.4 < 0.1 Shore SOUTH ‐ BELOW 1505 23.6 < 0.1 Shore

OBSERVATION Placing rock in water. OBSERVATION Placing rock in water.

South only South only

Thur Fri

05/14/15 05/15/15
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Water Quality Monitoring Results for State of California
Turbidity and Settleable Solids Department of Water Resources

TEMPORARY BARRIER SITE False River Emergency Barrier

TURBIDITY (TURB) CRITERIA Below 150 NTU is acceptable.

SETTLEABLE SOLIDS (SS) CRITERIA Below 0.1 ml/L is acceptable.

DAY DAY

DATE DATE

TECHNICIAN Joaquin Garza TECHNICIAN Joaquin Garza

SAMPLE Morning SAMPLE Morning  0900

TIDE Ebb TIDE Ebb

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE 1028 16.4 < 0.1 Shore NORTH ‐ ABOVE   ‐ ‐    ‐   ‐

NORTH ‐ BELOW 1040 16.6 < 0.1 Shore NORTH ‐ BELOW   ‐ ‐    ‐   ‐

SOUTH ‐ ABOVE 0933 15.0 < 0.1 Shore SOUTH ‐ ABOVE   ‐ ‐    ‐   ‐

SOUTH ‐ BELOW 0920 18.8 < 0.1 Shore SOUTH ‐ BELOW   ‐ ‐    ‐   ‐

OBSERVATION In‐water work near levee toes. OBSERVATION No observable water work.

North & South

SAMPLE Mid‐Day SAMPLE Mid‐Day 1200

TIDE Flood TIDE Slack

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE 1247 21.2 < 0.1 Boat NORTH ‐ ABOVE   ‐ ‐    ‐   ‐

NORTH ‐ BELOW 1249 19.4 < 0.1 Boat NORTH ‐ BELOW   ‐ ‐    ‐   ‐

SOUTH ‐ ABOVE 1245 21.5 < 0.1 Boat SOUTH ‐ ABOVE   ‐ ‐    ‐   ‐

SOUTH ‐ BELOW 1220 17.6 < 0.1 Boat SOUTH ‐ BELOW   ‐ ‐    ‐   ‐

OBSERVATION Positioning equipment in water. OBSERVATION No observable water work.

SAMPLE Afternoon SAMPLE Afternoon 1500

TIDE Flood TIDE Flood

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE 1519 21.3 < 0.1 Boat NORTH ‐ ABOVE   ‐ ‐    ‐   ‐

NORTH ‐ BELOW 1517 21.6 < 0.1 Boat NORTH ‐ BELOW   ‐ ‐    ‐   ‐

SOUTH ‐ ABOVE 1521 18.4 < 0.1 Boat SOUTH ‐ ABOVE   ‐ ‐    ‐   ‐

SOUTH ‐ BELOW 1515 21.3 < 0.1 Boat SOUTH ‐ BELOW   ‐ ‐    ‐   ‐

OBSERVATION Positioning equipment in water. OBSERVATION No work at site.

Sat Sun

05/16/15 05/17/15
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Water Quality Monitoring Results for State of California
Turbidity and Settleable Solids Department of Water Resources

TEMPORARY BARRIER SITE False River Emergency Barrier

TURBIDITY (TURB) CRITERIA Below 150 NTU is acceptable.

SETTLEABLE SOLIDS (SS) CRITERIA Below 0.1 ml/L is acceptable.

DAY DAY

DATE DATE

TECHNICIAN Chris Weber TECHNICIAN Jason La Deaux

SAMPLE Morning 0900 SAMPLE Morning

TIDE Ebb TIDE Ebb

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE    ‐ ‐    ‐   ‐ NORTH ‐ ABOVE 0940 21.3 < 0.1 Boat

NORTH ‐ BELOW    ‐ ‐    ‐   ‐ NORTH ‐ BELOW 0935 21.6 < 0.1 Boat

SOUTH ‐ ABOVE    ‐ ‐    ‐   ‐ SOUTH ‐ ABOVE 0950 18.4 < 0.1 Shore

SOUTH ‐ BELOW    ‐ ‐    ‐   ‐ SOUTH ‐ BELOW 0945 21.3 < 0.1 Shore

OBSERVATION No observable water work. OBSERVATION North:  Placing rock in water

South:  Driving piles near shore.

SAMPLE Mid‐Day SAMPLE Mid‐Day

TIDE Ebb TIDE Slack

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE 1200 15.7 < 0.1 Boat NORTH ‐ ABOVE 1210 14.8 < 0.1 Boat

NORTH ‐ BELOW 1205 14.6 < 0.1 Boat NORTH ‐ BELOW 1205 15.3 < 0.1 Boat

SOUTH ‐ ABOVE    ‐ ‐    ‐   ‐ SOUTH ‐ ABOVE 1220 13.6 < 0.1 Shore

SOUTH ‐ BELOW    ‐ ‐    ‐   ‐ SOUTH ‐ BELOW 1215 13.7 < 0.1 Shore

OBSERVATION Grading rock below water surface. OBSERVATION North:  Placing rock in water

North only South:  Driving piles near shore.

SAMPLE Afternoon SAMPLE Afternoon

TIDE Flood TIDE Flood

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE    ‐ ‐    ‐   ‐ NORTH ‐ ABOVE 1500 20.1 < 0.1 Boat

NORTH ‐ BELOW    ‐ ‐    ‐   ‐ NORTH ‐ BELOW 1455 16.4 < 0.1 Boat

SOUTH ‐ ABOVE 1515 16.2 < 0.1 Boat SOUTH ‐ ABOVE 1510 14.7 < 0.1 Shore

SOUTH ‐ BELOW 1500 16.6 < 0.1 Boat SOUTH ‐ BELOW 1505 16.9 < 0.1 Shore

OBSERVATION Grading rock below water surface. OBSERVATION North:  Placing rock in water

South only South:  Driving piles near shore.
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Water Quality Monitoring Results for State of California
Turbidity and Settleable Solids Department of Water Resources

TEMPORARY BARRIER SITE False River Emergency Barrier

TURBIDITY (TURB) CRITERIA Below 150 NTU is acceptable.

SETTLEABLE SOLIDS (SS) CRITERIA Below 0.1 ml/L is acceptable.

DAY DAY

DATE DATE

TECHNICIAN Joaquin Garza TECHNICIAN Joaquin Garza

SAMPLE Morning SAMPLE Morning

TIDE Ebb TIDE Ebb

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE 0924 21.2 < 0.1 Boat NORTH ‐ ABOVE 0913 20.0 < 0.1 Boat

NORTH ‐ BELOW 0928 23.9 < 0.1 Boat NORTH ‐ BELOW 0908 23.2 < 0.1 Boat

SOUTH ‐ ABOVE 0922 22.3 < 0.1 Boat SOUTH ‐ ABOVE 0917 21.1 < 0.1 Boat

SOUTH ‐ BELOW 0930 23.9 < 0.1 Boat SOUTH ‐ BELOW 0904 24.2 < 0.1 Boat

OBSERVATION Placing rock in water. OBSERVATION Placing rock in water.

SAMPLE Mid‐Day SAMPLE Mid‐Day

TIDE Ebb TIDE Ebb

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE 1206 16.4 < 0.1 Boat NORTH ‐ ABOVE 1206 24.2 < 0.1 Boat

NORTH ‐ BELOW 1202 18.3 < 0.1 Boat NORTH ‐ BELOW 1201 17.8 < 0.1 Boat

SOUTH ‐ ABOVE 1209 15.7 < 0.1 Boat SOUTH ‐ ABOVE 1208 15.5 < 0.1 Boat

SOUTH ‐ BELOW 1200 18.9 < 0.1 Boat SOUTH ‐ BELOW 1217 17.0 < 0.1 Boat

OBSERVATION Placing rock in water. OBSERVATION Placing rock in water.

SAMPLE Afternoon SAMPLE Afternoon

TIDE Flood TIDE Ebb

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE 1511 14.5 < 0.1 Boat NORTH ‐ ABOVE 1512 12.7 < 0.1 Boat

NORTH ‐ BELOW 1515 12.7 < 0.1 Boat NORTH ‐ BELOW 1509 14.8 < 0.1 Boat

SOUTH ‐ ABOVE 1509 11.4 < 0.1 Boat SOUTH ‐ ABOVE 1515 11.1 < 0.1 Boat

SOUTH ‐ BELOW 1516 13.8 < 0.1 Boat SOUTH ‐ BELOW 1505 13.4 < 0.1 Boat

OBSERVATION Placing rock in water. OBSERVATION Placing rock in water.

Wed Thur

05/20/15 05/21/15
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Water Quality Monitoring Results for State of California
Turbidity and Settleable Solids Department of Water Resources

TEMPORARY BARRIER SITE False River Emergency Barrier

TURBIDITY (TURB) CRITERIA Below 150 NTU is acceptable.

SETTLEABLE SOLIDS (SS) CRITERIA Below 0.1 ml/L is acceptable.

DAY DAY

DATE DATE

TECHNICIAN Jason La Deaux TECHNICIAN Jason La Deaux

SAMPLE Morning SAMPLE Morning

TIDE Slack TIDE Ebb

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE 0906 23.8 < 0.1 Boat NORTH ‐ ABOVE 0916 29.5 < 0.1 Boat

NORTH ‐ BELOW 0902 24.7 < 0.1 Boat NORTH ‐ BELOW 0912 30.4 < 0.1 Boat

SOUTH ‐ ABOVE 0913 25.9 < 0.1 Boat SOUTH ‐ ABOVE 0925 30.3 < 0.1 Shore

SOUTH ‐ BELOW 0911 26.9 < 0.1 Boat SOUTH ‐ BELOW 0920 33.4 < 0.1 Shore

OBSERVATION Placing rock in water. OBSERVATION Placing rock in water.

SAMPLE Mid‐Day SAMPLE Mid‐Day

TIDE Flood TIDE Ebb

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE 1212 24.3 < 0.1 Boat NORTH ‐ ABOVE 1236 26.3 < 0.1 Boat

NORTH ‐ BELOW 1210 23.3 < 0.1 Boat NORTH ‐ BELOW 1230 29.6 < 0.1 Boat

SOUTH ‐ ABOVE 1214 24.5 < 0.1 Boat SOUTH ‐ ABOVE 1225 34.1 < 0.1 Shore

SOUTH ‐ BELOW 1219 23.7 < 0.1 Boat SOUTH ‐ BELOW 1220 25.8 < 0.1 Shore

OBSERVATION Placing rock in water. OBSERVATION Placing rock in water.

SAMPLE Afternoon SAMPLE Afternoon

TIDE Flood TIDE Flood

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE 1502 20.8 < 0.1 Boat NORTH ‐ ABOVE 1509 19.6 < 0.1 Boat

NORTH ‐ BELOW 1455 15.9 < 0.1 Boat NORTH ‐ BELOW 1503 30.1 < 0.1 Boat

SOUTH ‐ ABOVE 1510 18.3 < 0.1 Boat SOUTH ‐ ABOVE 1521 23.4 < 0.1 Shore

SOUTH ‐ BELOW 1506 29.3 < 0.1 Boat SOUTH ‐ BELOW 1515 27.3 < 0.1 Shore

OBSERVATION Placing rock in water. OBSERVATION Placing rock in water.
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Water Quality Monitoring Results for State of California
Turbidity and Settleable Solids Department of Water Resources

TEMPORARY BARRIER SITE False River Emergency Barrier

TURBIDITY (TURB) CRITERIA Below 150 NTU is acceptable.

SETTLEABLE SOLIDS (SS) CRITERIA Below 0.1 ml/L is acceptable.

DAY DAY

DATE DATE

TECHNICIAN Joaquin Garza TECHNICIAN Joaquin Garza

SAMPLE Morning SAMPLE Morning

TIDE Flood TIDE Flood

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE 0905 24.8 < 0.1 Boat NORTH ‐ ABOVE 0905 17.8 < 0.1 Boat

NORTH ‐ BELOW 0903 25.1 < 0.1 Boat NORTH ‐ BELOW 0903 17.8 < 0.1 Boat

SOUTH ‐ ABOVE 0906 22.3 < 0.1 Boat SOUTH ‐ ABOVE 0907 18.0 < 0.1 Boat

SOUTH ‐ BELOW 0902 21.1 < 0.1 Boat SOUTH ‐ BELOW 0910 17.3 < 0.1 Boat

OBSERVATION Placing rock in water. OBSERVATION Placing rock in water.

SAMPLE Mid‐Day SAMPLE Mid‐Day

TIDE Ebb TIDE Ebb

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE 1159 19.4 < 0.1 Boat NORTH ‐ ABOVE 1159 16.5 < 0.1 Boat

NORTH ‐ BELOW 1157 21.5 < 0.1 Boat NORTH ‐ BELOW 1156 17.0 < 0.1 Boat

SOUTH ‐ ABOVE 1200 19.5 < 0.1 Boat SOUTH ‐ ABOVE 1201 15.0 < 0.1 Boat

SOUTH ‐ BELOW 1202 22.0 < 0.1 Boat SOUTH ‐ BELOW 1204 18.8 < 0.1 Boat

OBSERVATION Placing rock in water. OBSERVATION Placing rock in water.

SAMPLE Afternoon SAMPLE Afternoon

TIDE Ebb TIDE Ebb

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE 1458 13.8 < 0.1 Boat NORTH ‐ ABOVE 1523 13.2 < 0.1 Boat

NORTH ‐ BELOW 1501 16.3 < 0.1 Boat NORTH ‐ BELOW 1520 15.2 < 0.1 Boat

SOUTH ‐ ABOVE 1457 13.5 < 0.1 Boat SOUTH ‐ ABOVE 1525 12.6 < 0.1 Boat

SOUTH ‐ BELOW 1504 15.3 < 0.1 Boat SOUTH ‐ BELOW 1518 16.3 < 0.1 Boat

OBSERVATION Placing rock in water. OBSERVATION Placing rock in water.

Sun Mon

05/24/15 05/25/15
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Water Quality Monitoring Results for State of California
Turbidity and Settleable Solids Department of Water Resources

TEMPORARY BARRIER SITE False River Emergency Barrier

TURBIDITY (TURB) CRITERIA Below 150 NTU is acceptable.

SETTLEABLE SOLIDS (SS) CRITERIA Below 0.1 ml/L is acceptable.

DAY DAY

DATE DATE

TECHNICIAN Chris Weber TECHNICIAN Jason La Deaux

SAMPLE Morning SAMPLE Morning

TIDE Flood TIDE Flood

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE 0904 14.1 < 0.1 Boat NORTH ‐ ABOVE 0941 14.6 < 0.1 Boat

NORTH ‐ BELOW 0908 15.1 < 0.1 Boat NORTH ‐ BELOW 0937 14.6 < 0.1 Baat

SOUTH ‐ ABOVE 0901 15.7 < 0.1 Boat SOUTH ‐ ABOVE 0946 13.9 < 0.1 Shore

SOUTH ‐ BELOW 0913 13.4 < 0.1 Boat SOUTH ‐ BELOW 0943 10.3 < 0.1 Shore

OBSERVATION Placing rock in water. OBSERVATION Placing rock in water.

SAMPLE Mid‐Day SAMPLE Mid‐Day

TIDE Slack TIDE Slack

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE 1209 25.0 < 0.1 Boat NORTH ‐ ABOVE 1214 15.1 < 0.1 Boat

NORTH ‐ BELOW 1205 24.5 < 0.1 Boat NORTH ‐ BELOW 1210 13.3 < 0.1 Boat

SOUTH ‐ ABOVE 1212 22.1 < 0.1 Boat SOUTH ‐ ABOVE   ‐ ‐    ‐   ‐

SOUTH ‐ BELOW 1203 19.0 < 0.1 Boat SOUTH ‐ BELOW   ‐ ‐    ‐   ‐

OBSERVATION Placing rock in water. OBSERVATION Placing rock in water.

North Only

SAMPLE Afternoon SAMPLE Afternoon

TIDE Ebb TIDE Ebb

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE 1511 16.8 < 0.1 Boat NORTH ‐ ABOVE 1511 14.6 < 0.1 Boat

NORTH ‐ BELOW 1508 17.4 < 0.1 Boat NORTH ‐ BELOW 1507 15.3 < 0.1 Boat

SOUTH ‐ ABOVE 1515 15.6 < 0.1 Boat SOUTH ‐ ABOVE   ‐ ‐    ‐   ‐

SOUTH ‐ BELOW 1504 14.0 < 0.1 Boat SOUTH ‐ BELOW   ‐ ‐    ‐   ‐

OBSERVATION Placing rock in water. OBSERVATION Placing rock in water.

North Only
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Water Quality Monitoring Results for State of California
Turbidity and Settleable Solids Department of Water Resources

TEMPORARY BARRIER SITE False River Emergency Barrier

TURBIDITY (TURB) CRITERIA Below 150 NTU is acceptable.

SETTLEABLE SOLIDS (SS) CRITERIA Below 0.1 ml/L is acceptable.

DAY DAY

DATE DATE

TECHNICIAN Joaquin Garza TECHNICIAN Jason La Deaux

SAMPLE Morning SAMPLE Morning

TIDE Ebb TIDE Closure Complete

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE    ‐ ‐    ‐   ‐ NORTH ‐ ABOVE   ‐ ‐    ‐   ‐

NORTH ‐ BELOW    ‐ ‐    ‐   ‐ NORTH ‐ BELOW   ‐ ‐    ‐   ‐

SOUTH ‐ ABOVE 0930 17.1 < 0.1 Boat SOUTH ‐ ABOVE 0916 14.0 < 0.1 Shore

SOUTH ‐ BELOW 0922 14.4 < 0.1 Boat SOUTH ‐ BELOW 0910 12.8 < 0.1 Shore

OBSERVATION Placing rock in water. OBSERVATION Placing rock on barrier.

South Only South Only

SAMPLE Mid‐Day SAMPLE Mid‐Day

TIDE Flood TIDE Closure Complete

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE    ‐ ‐    ‐   ‐ NORTH ‐ ABOVE   ‐ ‐    ‐   ‐

NORTH ‐ BELOW    ‐ ‐    ‐   ‐ NORTH ‐ BELOW   ‐ ‐    ‐   ‐

SOUTH ‐ ABOVE 1215 17.1 < 0.1 Boat SOUTH ‐ ABOVE 1215 12.3 < 0.1 Shore

SOUTH ‐ BELOW 1205 14.4 < 0.1 Boat SOUTH ‐ BELOW 1223 9.5 < 0.1 Shore

OBSERVATION Placing rock in water. OBSERVATION Placing rock on barrier.

South Only South Only

SAMPLE Afternoon SAMPLE Afternoon

TIDE Flood TIDE Closure Complete

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE 1515 13.7 < 0.1 Boat NORTH ‐ ABOVE   ‐ ‐    ‐   ‐

NORTH ‐ BELOW 1511 14.4 < 0.1 Boat NORTH ‐ BELOW   ‐ ‐    ‐   ‐

SOUTH ‐ ABOVE 1517 14.4 < 0.1 Boat SOUTH ‐ ABOVE 1508 27.7 < 0.1 Shore

SOUTH ‐ BELOW 1519 14.7 < 0.1 Boat SOUTH ‐ BELOW 1500 22.5 < 0.1 Shore

OBSERVATION Placing rock in water. OBSERVATION Placing rock on barrier.

South Only

Thur Fri

05/28/15 05/29/15
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Water Quality Monitoring Results for State of California
Turbidity and Settleable Solids Department of Water Resources

TEMPORARY BARRIER SITE False River Emergency Barrier

TURBIDITY (TURB) CRITERIA Below 150 NTU is acceptable.

SETTLEABLE SOLIDS (SS) CRITERIA Below 0.1 ml/L is acceptable.

DAY DAY

DATE DATE

TECHNICIAN Jason La Deaux TECHNICIAN ‐

SAMPLE Morning 0900 No work at site.

TIDE Closure Complete

TIME TURB    SS TAKEN

NORTH ‐ ABOVE    ‐ ‐    ‐   ‐

NORTH ‐ BELOW    ‐ ‐    ‐   ‐

SOUTH ‐ ABOVE    ‐ ‐    ‐   ‐

SOUTH ‐ BELOW    ‐ ‐    ‐   ‐

OBSERVATION No observable water work.

SAMPLE Mid‐Day

TIDE Closure Complete

TIME TURB    SS TAKEN

NORTH ‐ ABOVE 1207 16.0 < 0.1 Shore

NORTH ‐ BELOW 1202 13.5 < 0.1 Shore

SOUTH ‐ ABOVE    ‐ ‐    ‐   ‐

SOUTH ‐ BELOW    ‐ ‐    ‐   ‐

OBSERVATION Placing rock on barrier.

North Only

SAMPLE Afternoon ‐ 1400

TIDE Closure Complete

TIME TURB    SS TAKEN

NORTH ‐ ABOVE    ‐ ‐    ‐   ‐

NORTH ‐ BELOW    ‐ ‐    ‐   ‐

SOUTH ‐ ABOVE    ‐ ‐    ‐   ‐

SOUTH ‐ BELOW    ‐ ‐    ‐   ‐

OBSERVATION All work done for the day.
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Water Quality Monitoring Results for State of California
Turbidity and Settleable Solids Department of Water Resources

TEMPORARY BARRIER SITE False River Emergency Barrier

TURBIDITY (TURB) CRITERIA Below 150 NTU is acceptable.

SETTLEABLE SOLIDS (SS) CRITERIA Below 0.1 ml/L is acceptable.

DAY DAY

DATE DATE

TECHNICIAN Jason La Deaux TECHNICIAN Chris Weber

SAMPLE Morning SAMPLE Morning 

TIDE Closure Complete TIDE Closure Complete

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE    ‐ ‐    ‐   ‐ NORTH ‐ ABOVE   ‐ ‐    ‐   ‐

NORTH ‐ BELOW    ‐ ‐    ‐   ‐ NORTH ‐ BELOW   ‐ ‐    ‐   ‐

SOUTH ‐ ABOVE 0936 10.1 < 0.1 Shore SOUTH ‐ ABOVE   ‐ ‐    ‐   ‐

SOUTH ‐ BELOW 0930 6.8 < 0.1 Shore SOUTH ‐ BELOW   ‐ ‐    ‐   ‐

OBSERVATION Placing rock on barrier. OBSERVATION All work done for the day.

South Only

SAMPLE Mid‐Day SAMPLE Mid‐Day

TIDE Closure Complete TIDE Closure Complete

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE    ‐ ‐    ‐   ‐ NORTH ‐ ABOVE   ‐ ‐    ‐   ‐

NORTH ‐ BELOW    ‐ ‐    ‐   ‐ NORTH ‐ BELOW   ‐ ‐    ‐   ‐

SOUTH ‐ ABOVE 1215 13.0 < 0.1 Shore SOUTH ‐ ABOVE 1207 11.0 < 0.1 Shore

SOUTH ‐ BELOW 1210 6.8 < 0.1 Shore SOUTH ‐ BELOW 1200 8.6 < 0.1 Shore

OBSERVATION Placing rock on barrier. OBSERVATION Placing rock on barrier.

South Only South Only

SAMPLE Afternoon SAMPLE Afternoon

TIDE Closure Complete TIDE Closure Complete

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE    ‐ ‐    ‐   ‐ NORTH ‐ ABOVE   ‐ ‐    ‐   ‐

NORTH ‐ BELOW    ‐ ‐    ‐   ‐ NORTH ‐ BELOW   ‐ ‐    ‐   ‐

SOUTH ‐ ABOVE 1517 11.1 < 0.1 Shore SOUTH ‐ ABOVE 1510 11.3 < 0.1 Shore

SOUTH ‐ BELOW 1511 9.6 < 0.1 Shore SOUTH ‐ BELOW 1501 9.4 < 0.1 Shore

OBSERVATION Placing rock on barrier. OBSERVATION Placing rock on barrier.

South Only South Only

Mon Tues

06/01/15 06/02/15
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Water Quality Monitoring Results for State of California
Turbidity and Settleable Solids Department of Water Resources

TEMPORARY BARRIER SITE False River Emergency Barrier

TURBIDITY (TURB) CRITERIA Below 150 NTU is acceptable.

SETTLEABLE SOLIDS (SS) CRITERIA Below 0.1 ml/L is acceptable.

DAY DAY

DATE DATE

TECHNICIAN Joaquin Garza TECHNICIAN Jason La Deaux

SAMPLE Morning SAMPLE Morning 

TIDE Closure Complete TIDE Closure Complete

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

ABOVE 0933 9.8 < 0.1 Boat ABOVE 0915 7.1 < 0.1 Shore

BELOW 0927 10.4 < 0.1 Boat BELOW 0910 11.4 < 0.1 Shore

OBSERVATION Placing rock in water. OBSERVATION Placing rock in water.

SAMPLE Mid‐Day 1200 SAMPLE Mid‐Day

TIDE Closure Complete TIDE Closure Complete

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

ABOVE    ‐    ‐    ‐   ‐ ABOVE 1210 8.5 < 0.1 Shore

BELOW    ‐    ‐    ‐   ‐ BELOW 1205 12.4 < 0.1 Shore

OBSERVATION No observable water work. OBSERVATION Placing rock in water.

.

SAMPLE Afternoon 1500 SAMPLE Afternoon

TIDE Closure Complete TIDE Closure Complete

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

ABOVE    ‐    ‐    ‐   ‐ ABOVE 1455 8.5 < 0.1 Shore

BELOW    ‐    ‐    ‐   ‐ BELOW 1450 12.4 < 0.1 Shore

OBSERVATION No observable water work. OBSERVATION Placing rock in water.
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Water Quality Monitoring Results for State of California
Turbidity and Settleable Solids Department of Water Resources

TEMPORARY BARRIER SITE False River Emergency Barrier

TURBIDITY (TURB) CRITERIA Below 150 NTU is acceptable.

SETTLEABLE SOLIDS (SS) CRITERIA Below 0.1 ml/L is acceptable.

DAY DAY

DATE DATE

TECHNICIAN Joaquin Garza TECHNICIAN Jason La Deaux

SAMPLE Morning SAMPLE Morning 

TIDE Closure Complete TIDE Closure Complete

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

ABOVE 0910 10.4 < 0.1 Boat ABOVE 0910 10.1 < 0.1 Shore

BELOW 0920 19.8 < 0.1 Boat BELOW 0920 12.3 < 0.1 Shore

OBSERVATION Placing rock in water. OBSERVATION Placing rock in water.

SAMPLE Mid‐Day SAMPLE Mid‐Day

TIDE Closure Complete TIDE Closure Complete

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

ABOVE 1215 8.3 < 0.1 Boat ABOVE 1210 14.5 < 0.1 Shore

BELOW 1150 8.6 < 0.1 Boat BELOW 1205 14.1 < 0.1 Shore

OBSERVATION Placing rock in water. OBSERVATION Placing rock in water.

SAMPLE Afternoon SAMPLE Afternoon

TIDE Closure Complete TIDE Closure Complete

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

ABOVE 1508 10.0 < 0.1 Boat ABOVE 1505 11.0 < 0.1 Shore

BELOW 1515 8.4 < 0.1 Boat BELOW 1520 12.0 < 0.1 Shore

OBSERVATION Placing rock in water. OBSERVATION Placing rock in water.

Fri Sat

06/05/15 06/06/15
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Water Quality Monitoring Results for State of California
Turbidity and Settleable Solids Department of Water Resources

TEMPORARY BARRIER SITE False River Emergency Barrier

TURBIDITY (TURB) CRITERIA Below 150 NTU is acceptable.

SETTLEABLE SOLIDS (SS) CRITERIA Below 0.1 ml/L is acceptable.

DAY DAY

DATE DATE

TECHNICIAN ‐ TECHNICIAN Joaquin Garza

No work at site. SAMPLE Morning

TIDE Closure Complete

TIME TURB    SS TAKEN

ABOVE 0908 13.7 < 0.1 Shore

BELOW 0937 14.1 < 0.1 Shore

OBSERVATION Placing rock in water.

SAMPLE Mid‐Day

TIDE Closure Complete

TIME TURB    SS TAKEN

ABOVE 1236 7.8 < 0.1 Shore

BELOW 1220 8.3 < 0.1 Shore

OBSERVATION Placing rock in water.

SAMPLE Afternoon

TIDE Closure Complete

TIME TURB    SS TAKEN

ABOVE 1510 7.4 < 0.1 Shore

BELOW 1500 8.3 < 0.1 Shore

OBSERVATION Placing rock in water.

Sun Mon

06/07/15 06/08/15
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Water Quality Monitoring Results for State of California
Turbidity and Settleable Solids Department of Water Resources

TEMPORARY BARRIER SITE False River Emergency Barrier

TURBIDITY (TURB) CRITERIA Below 150 NTU is acceptable.

SETTLEABLE SOLIDS (SS) CRITERIA Below 0.1 ml/L is acceptable.

DAY DAY

DATE DATE

TECHNICIAN Joaquin Garza TECHNICIAN Jason La Deaux

SAMPLE Morning SAMPLE Morning

TIDE Closure Complete TIDE Closure Complete

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

ABOVE 0916 8.7 < 0.1 Shore ABOVE 0925 9.5 < 0.1 Shore

BELOW 0920 13.0 < 0.1 Shore BELOW 0920 10.2 < 0.1 Shore

OBSERVATION Placing rock in water. OBSERVATION Placing rock in water.

SAMPLE Mid‐Day SAMPLE Mid‐Day

TIDE Closure Complete TIDE Closure Complete

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

ABOVE 1210 9.6 < 0.1 Shore ABOVE 1215 8.7 < 0.1 Shore

BELOW 1222 14.0 < 0.1 Shore BELOW 1210 9.3 < 0.1 Shore

OBSERVATION Placing rock in water. OBSERVATION Placing rock in water.

SAMPLE Afternoon SAMPLE Afternoon

TIDE Closure Complete TIDE Closure Complete

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

NORTH ‐ ABOVE 1444 9.3 < 0.1 Shore NORTH ‐ ABOVE 1505 11.3 < 0.1 Shore

NORTH ‐ BELOW 1440 12.4 < 0.1 Shore NORTH ‐ BELOW 1500 11.9 < 0.1 Shore

OBSERVATION Placing rock in water. OBSERVATION Placing rock in water.

Tues Wed

06/09/15 06/10/15
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Water Quality Monitoring Results for State of California
Turbidity and Settleable Solids Department of Water Resources

TEMPORARY BARRIER SITE False River Emergency Barrier

TURBIDITY (TURB) CRITERIA Below 150 NTU is acceptable.

SETTLEABLE SOLIDS (SS) CRITERIA Below 0.1 ml/L is acceptable.

DAY DAY

DATE DATE

TECHNICIAN Joaquin Garza TECHNICIAN Jason La Deaux

SAMPLE Morning SAMPLE Morning 

TIDE Closure Complete TIDE Closure Complete

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

ABOVE 0929 10.4 < 0.1 Shore ABOVE 0925 12.1 < 0.1 Shore

BELOW 0938 11.8 < 0.1 Shore BELOW 0920 12.5 < 0.1 Shore

OBSERVATION Placing rock in water. OBSERVATION Placing rock in water.

SAMPLE Mid‐Day SAMPLE Mid‐Day

TIDE Closure Complete TIDE Closure Complete

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

ABOVE 1214 9.6 < 0.1 Shore ABOVE 1210 12.2 < 0.1 Shore

BELOW 1210 14.0 < 0.1 Shore BELOW 1205 9.2 < 0.1 Shore

OBSERVATION Placing rock in water. OBSERVATION Placing rock in water.

SAMPLE Afternoon SAMPLE Afternoon

TIDE Closure Complete TIDE Closure Complete

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

ABOVE 1502 11.3 < 0.1 Shore ABOVE 1500 13.1 < 0.1 Shore

BELOW 1514 10.9 < 0.1 Shore BELOW 1455 12.8 < 0.1 Shore

OBSERVATION Placing rock in water. OBSERVATION Placing rock in water.

Thur Fri

06/11/15 06/12/15
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Water Quality Monitoring Results for State of California
Turbidity and Settleable Solids Department of Water Resources

TEMPORARY BARRIER SITE False River Emergency Barrier

TURBIDITY (TURB) CRITERIA Below 150 NTU is acceptable.

SETTLEABLE SOLIDS (SS) CRITERIA Below 0.1 ml/L is acceptable.

DAY DAY

DATE DATE

TECHNICIAN Joaquin Garza TECHNICIAN ‐

SAMPLE Morning 0900 No work at site.

TIDE Closure Complete

TIME TURB    SS TAKEN

ABOVE    ‐ ‐    ‐   ‐

BELOW    ‐ ‐    ‐   ‐

OBSERVATION No observable water work.

SAMPLE Mid‐Day and Afternoon

No work at site.

Sat Sun

06/13/15 06/14/15
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Water Quality Monitoring Results for State of California
Turbidity and Settleable Solids Department of Water Resources

TEMPORARY BARRIER SITE False River Emergency Barrier

TURBIDITY (TURB) CRITERIA Below 150 NTU is acceptable.

SETTLEABLE SOLIDS (SS) CRITERIA Below 0.1 ml/L is acceptable.

DAY DAY

DATE DATE

TECHNICIAN Jason La Deaux TECHNICIAN Chris Weber

SAMPLE Morning 0900 SAMPLE Morning 0900

TIDE Closure Complete TIDE Closure Complete

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

ABOVE    ‐ ‐    ‐   ‐ ABOVE 0910 6.9 < 0.1 Shore

BELOW    ‐ ‐    ‐   ‐ BELOW 0900 7.8 < 0.1 Shore

OBSERVATION No observable water work. OBSERVATION Placing buoys/anchors in water.

SAMPLE Mid‐Day SAMPLE Mid‐Day

TIDE Closure Complete TIDE Closure Complete

TIME TURB    SS TAKEN TIME TURB    SS TAKEN

ABOVE 1205 8.0 < 0.1 Shore ABOVE 1205 8.0 < 0.1 Shore

BELOW 1200 8.3 < 0.1 Shore BELOW 1200 8.3 < 0.1 Shore

OBSERVATION Placing buoys/anchors in water. OBSERVATION Placing buoys/anchors in water.

SAMPLE Afternoon SAMPLE Afternoon ‐ 1300

TIDE Closure Complete TIDE Closure Complete

TIME TURB    SS TAKEN

ABOVE 1505 8.9 < 0.1 Shore

BELOW 1500 7.9 < 0.1 Shore ALL WATER WORK COMPLETE.

BARRIER INSTALLATION COMPLETE.

OBSERVATION Placing buoys/anchors in water.

Mon Tues

06/15/15 06/16/15
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Appendix G: Water Quality Monitoring Plan  
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Problem Statement 

The Department of Water Resources (DWR) determined that data from a network of water quality and 
flow stations is needed to assess how the emergency drought barrier (Barrier) shown on Figure 1 will 
affect flow, water quality, and biological constituents in the west, central, and north Delta.  DWR staff 
created a GIS map (accessible at: http://bit.ly/1kPdKtI) that shows all of the current monitoring locations 
in the Delta, along with what constituents are monitored at each location.  The map shows there is an 
extensive network of DWR and United States Geological Survey (USGS) continuous water quality and 
flow stations in the central and north Delta.  After assessing the current monitoring programs in the 
Delta, DWR staff determined there were gaps in the existing monitoring network with respect to the 
proposed drought barrier location, especially in the west and north Delta.  New water quality and flow 
stations, and additional parameter monitoring is needed to augment the existing network.  Figure 2 
shows the existing and proposed stations that will be used to monitor the drought barrier effects on 
water quality and flow conditions (see table 1 for station names). Data from these stations will also be 
used to assess compliance with permit requirements and to refine hydrodynamic and water quality 
models that can be used to improve planning for future drought responses.  DWR and USGS plan to 
monitor the flow and water quality constituents outlined in this plan from May 1, 2015 through May 1, 
2016. A new monitoring plan will be drafted next year if drought conditions continue beyond May 1, 
2016 and monitoring would be beneficial. 

 

Background - Hydrodynamics  
 
Flows into the Sacramento-San Joaquin Delta are dominated by four main influences:  Sacramento 
River/Yolo Bypass, San Joaquin River, eastside rivers (mainly the Mokelumne and Cosumnes Rivers) and 
the Pacific Ocean (tides).  Tidal/seawater flow under the Golden Gate Bridge averages a peak of about 
2.3 million cubic feet per second but this tidal energy quickly reduces as it funnels through the Carquinez 
Strait and disperses into the Delta channels.  To counter this energy flow, the Sacramento River and Yolo 
Bypass, which provides over 75% of the fresh inflow into the Delta, pushes against this tidal force to help 
repel seawater or salinity intrusion into the Delta.  Therefore the Sacramento River plays a significant 
role in maintaining a high level of water quality in the Delta.  Efficiently using the Sacramento River flow 
to maintain good water quality and a healthy Delta ecosystem year-round are two of DWR’s primary 
goals.   

As the Sacramento River flows past Freeport, some of the flow is diverted into several sloughs before 

flowing past Rio Vista to converge with the San Joaquin River at Antioch.  During normal or below 

normal water years, there is enough Sacramento River flow throughout the year that natural diversions 

into Sutter and Steamboat Sloughs will not negatively impact overall Delta water quality.  However 

during successive dry years such as the current situation, significant diversions into Sutter and 

Steamboat Sloughs from the Sacramento River reduces the amount of fresh water flows entering into 

the central Delta to repel salinity intrusion from the Bay.   The preferred flow path for Sacramento River 

water is into either the Delta Cross Channel or Georgiana Slough towards the central Delta.  Computer 

model runs have shown that keeping the central Delta as fresh as possible is an effective way to 

maintain the freshwater/seawater interface west of Antioch.  Computer runs have also shown that 

allowing saline water to make up the majority of water flowing through Franks Tract would drastically 

reduce the Department’s ability to maintain adequate water quality throughout the Delta.   

 

http://bit.ly/1kPdKtI
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Figure 1. Emergency Drought Barrier Location 
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Figure 2. Existing and Proposed Water Quality Monitoring Stations 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 Existing Monitoring 
Stations

 
Proposed Pile Locations for 
New Monitoring Stations 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 11 

12 

13 

14 

15 

16 

18 
19 

20 
21 

17  

Drought Barrier 



 

  Page 5 
 

Installing a drought barrier in the central Delta is an extremely important option available to the 

Department to address the current drought situation.  The West False River barrier would provide a 

significantly longer path for saline seawater to mix with freshwater before entering into Franks Tract, 

which will also help keep the central Delta water fresher. 

Monitoring Objective 

Installing the West False River barrier is projected to maintain overall Delta water quality to acceptable 

levels.  However, this barrier may also produce localized impacts that our computer models may not be 

able to predict.  Therefore DWR believes it is prudent to establish a network of temporary water quality, 

flow, and water level stations to quantify potential changes near the barrier.  This network will: 

1. Document changes to local or regional water quality conditions that may be due to the barrier  
2. Assist in calibrating and improving computer models 
3. Meet monitoring requirements specified in environmental permits 

 

Monitoring – Sampling Locations 

DWR will install new temporary water quality monitoring stations as well as augment existing stations in 

areas that may be impacted by the emergency drought barrier.  Water quality and water level 

instruments will be installed at sites upstream and downstream of the False River barrier to define any 

localized impacts. (Note: The San Joaquin River at Jersey Point (SJJ) station is about 8/10 of a mile 

downstream from where the West False River barrier will be installed.  SJJ will be used to define 

conditions immediately downstream of the barrier.)  DWR has also proposed a number of new sites in 

the west, central, and north Delta to monitor the spatial extent of salinity intrusion and the 

effectiveness of the barrier.  The water quality monitoring plan will consist of two components: 1) 

continuous water quality and flow monitoring, and 2) discrete sampling for chlorophyll and nutrients.  

See Figures 2 through 4 for the approximate location of the existing and proposed west, central, and 

north Delta monitoring stations.  Tables 1 through 3 provide the name of each monitoring station and 

the constituents that will be monitored. 

Table 1. Existing (1-11) and proposed (12-21) monitoring stations 

 

# Station Name Continuous Data (15-minute data) 
Discrete data 

(monthly) 

CA Data 

Exchange 

Center (CDEC 

ID) 

1 
Miner Slough at HWY 

84 

Flow, stage, water velocity, water 

temperature, specific conductance, 

turbidity, and dissolved oxygen 

N/A HWB 

2 
Steamboat Slough 

below Sutter Slough 
Water temperature, specific conductance 

Chlorophyll, 

nutrients, bromide, 

organic carbon 

Station will 

be 

telemetered 

3 Liberty Island 

Flow, stage, water velocity, water 

temperature, specific conductance, 

turbidity, and dissolved oxygen 

N/A LIB 
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4 
Cache Slough at Ryer 

Island 

Flow, stage, water velocity, water 

temperature, specific conductance, 

turbidity, and dissolved oxygen 

N/A RYI 

5 
Three Mile Slough at 

San Joaquin River 

Flow, stage, water velocity, water 

temperature, specific conductance, 

turbidity, and dissolved oxygen 

Chlorophyll, 

nutrients, bromide, 

organic carbon 

TSL 

6 
Old River at Franks 

Tract near Terminous 

Flow, stage, water velocity, water 

temperature, specific conductance, 

turbidity, chlorophyll, and dissolved 

oxygen 

Chlorophyll, 

nutrients, bromide, 

organic carbon 

OSJ 

7 
San Joaquin River at 

Jersey Point 

Flow, stage, water velocity, water 

temperature, specific conductance, and 

turbidity 

N/A SJJ 

8 False River 

Flow, stage, water velocity, water 

temperature, specific conductance, 

turbidity, chlorophyll, and dissolved 

oxygen 

Chlorophyll, 

nutrients, bromide, 

organic carbon 

FAL 

9 
Bethel Island near 

Piper Slough 

Water temperature, specific conductance, 

turbidity, and dissolved oxygen 

Chlorophyll, 

nutrients, bromide, 

organic carbon 

BET 

10 
Dutch Slough at Jersey 

Island 

Flow, stage, water velocity, water 

temperature, specific conductance, 

turbidity 

N/A DSJ 

11 
Holland Cut near 

Bethel Island 

Flow, stage, water velocity, water 

temperature, specific conductance, 

turbidity, and dissolved oxygen 

Chlorophyll, 

nutrients, bromide, 

organic carbon 

HOL 

12 Miner Slough 

Water temperature, specific 

conductance, turbidity, and dissolved 

oxygen 

Chlorophyll, 

nutrients, bromide, 

organic carbon 

Proposed 

Station – 

Data will be 

telemetered 

13 Steamboat Slough 

Flow, stage, water velocity, water 

temperature, specific conductance, 

turbidity, and dissolved oxygen 

Chlorophyll, 

nutrients, bromide, 

organic carbon 

Proposed 

Station – 

Data will be 

telemetered 

14 
Sacramento River at 

Steamboat Slough 

Flow, stage, water velocity, water 

temperature, specific conductance, 

turbidity, and dissolved oxygen 

Chlorophyll, 

nutrients, bromide, 

organic carbon 

Proposed 

Station – 

Data will be 

telemetered 
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15 
Lower San Joaquin 

River 

Water temperature, specific 

conductance, turbidity, chlorophyll, pH, 

and dissolved oxygen 

Chlorophyll, 

nutrients, bromide, 

organic carbon 

Proposed 

Station – 

Data will be 

telemetered 

16 Franks Tract, mid tract 

Water temperature, specific 

conductance, turbidity, chlorophyll, pH, 

and dissolved oxygen 

Chlorophyll, 

nutrients, bromide, 

organic carbon 

Proposed 

Station – 

Data will be 

telemetered 

17 Fisherman’s Cut 

Flow, stage, water velocity, water 

temperature, specific conductance, 

turbidity, and dissolved oxygen 

Chlorophyll, 

nutrients, bromide, 

organic carbon 

Proposed 

Station – 

Data will be 

telemetered 

18 
Sacramento River near 

Sherman Island 

Water temperature, specific 

conductance, turbidity, and dissolved 

oxygen 

Chlorophyll, 

nutrients, bromide, 

organic carbon 

Proposed 

Station – 

Data will be 

telemetered 

19 Honker Bay 

Water temperature, specific 

conductance, turbidity, and dissolved 

oxygen 

Chlorophyll, 

nutrients, bromide, 

organic carbon 

Proposed 

Station – 

Data will be 

telemetered 

20 Grizzly Bay 

Water temperature, specific 

conductance, turbidity, and dissolved 

oxygen 

Chlorophyll, 

nutrients, bromide, 

organic carbon 

Proposed 

Station – 

Data will be 

telemetered 

21 
Suisun Bay – Cutoff 

near Ryer 

Water temperature, specific 

conductance, turbidity, and dissolved 

oxygen 

Chlorophyll, 

nutrients, bromide, 

organic carbon 

Proposed 

Station – 

Data will be 

telemetered 

 

Monitoring – Continuous Methods 

DWR and USGS will collect data for the following constituents in 15-minute intervals at a one meter 

depth by deploying Yellow Spring Instrument (YSI) 6600 sondes and Acoustic Doppler Current Profilers:  

• Water temperature (ºC)  
• Dissolved oxygen (mg/L)  
• Specific conductance (µS/cm)  
• Turbidity (NTU)  
• Flow (cfs) 
• Stage (ft) 
• Velocity (m/s) 
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YSI 6600 sondes are approximately two feet long and 3-1/2 inches in diameter.  They are completely 
submersible and self-contained, operating on a minimum of nine volts of battery power from eight C-cell 
alkaline batteries.  Deployment data are logged in each sonde’s internal memory. For detailed 
information on YSI instrumentation, visit http://www.ysi.com/index.php.  

In addition to the YSI 6600 sondes, field staff will use at least three other field instruments to test the 
validity of the sonde data:  

• YSI-63 handheld unit that measures water temperature, pH, and specific conductance               
• YSI Pro-ODO Luminescent Dissolved Oxygen handheld unit to check dissolved oxygen 

concentrations                                                                                                                                         
• HACH 2100P turbidimeter to measure turbidity  

 
Staff will perform the following two procedures to check whether the sondes are still operating properly 
and measuring accurately:  

• A post-deployment accuracy check on the day the sondes are removed and before the 
instruments are cleaned. 

• A comparison between the data measured by the handheld field instruments and the data  
collected by the sonde at the closest 15 minute time interval.  

The accuracy of sonde probes while deployed in the field can be negatively affected by probe 
malfunction, drift away from initial calibration, and/or fouling caused by biological growth on the probe 
reading surface. DWR and USGS staff will perform the post-deployment accuracy check by the following 
procedure prior to cleaning the sonde probes:  

• Placing the sonde probes in fresh calibration standards with known values  
• Operating the sondes in the standards and recording the values the sondes are reading  
• Rating the values collected during the accuracy check for each constituent as excellent, good,  

fair, or poor based on their deviation from the calibration standard according to the USGS 
technical report “Guidelines and Standard Procedures for Continuous Water Quality Station 
Operation, Record Computation, and Data Reporting”  

The ratings obtained from the accuracy check indicate the quality, accuracy, and reliability of the data 
that the sonde collected while in the field.  In addition to the post-deployment accuracy check, DWR and 
USGS staff will compare the water temperature, specific conductance, dissolved oxygen, and turbidity 
data measured in the field by the handheld instruments (the YSI-63, YSI Pro-ODO, and HACH 2100P) to 
the sonde data that is closest in time.  While taking the field measurements, DWR and USGS staff will 
attempt to collect the field readings at the same depth that the sonde probes are measuring at (1 
meter) and as close to the sonde pipe as possible.  Because the field instruments are calibrated 
regularly, a large difference between the sonde and field readings could indicate inaccuracy of the sonde 
data during the deployment period.  DWR and USGS staff considers these comparisons between the 
field and sonde readings and the ratings obtained from the post-deployment accuracy check while 
assessing data quality when entering the continuous data into a database.  

Monitoring – Discrete Methods for Chlorophyll and Nutrients 

Sampling of the following constituents will be conducted monthly at the stations listed in Tables 1: 
• chlorophyll a (µg/L)  
• pheophytin a (µg/L)  
• dissolved ammonia (mg/L as Nitrogen)  

http://www.ysi.com/index.php
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• dissolved bromide (mg/L) 
• dissolved nitrite + nitrate (mg/L as Nitrogen)  
• dissolved organic carbon (mg/L as Carbon) 
• dissolved organic nitrogen (mg/L as Nitrogen)  
• dissolved orthophosphate (mg/L as Phosphorous)  
• total kjeldahl nitrogen (mg/L as Nitrogen) 
• total organic carbon (mg/L as Carbon) 
• total phosphorus (mg/L as Phosphorus) 

 
DWR staff (only) will collect samples for all the constituents listed above at a 1-meter depth using a Van 
Dorn water sampler.  Water from the container will be used to fill two plastic sampling containers at 
each site.  One of the containers will be used for analysis of chlorophyll a and pheophytin a, and the 
other container for the analysis of ammonia, nitrite + nitrate, organic nitrogen, and orthophosphate.  All 
sample bottles must be stored in a cooler that contains ice to preserve the samples at 4 ºC and to keep 
them out of the sunlight.  

After the samples are collected, staff must transport them to a site for water filtration.  For the 
chlorophyll a and pheophytin a samples, approximately 500 mL of sample water is passed through a 47 
mm diameter glass fiber filter with a 1.0 μm pore size at a pressure of 10 inches of mercury.  After 
filtration, the filters are immediately frozen to preserve them for future analysis. The ammonia, nitrite + 
nitrate, organic nitrogen, bromide, and orthophosphate samples are filtered through a 0.45 µm pore 
size membrane filter into a half-pint polyethylene bottle.  The filtered samples and frozen filters will 
then be transported to DWR’s Bryte Laboratory for analysis.  A summary of the lab methods for the 
nutrients measured are shown in Table 2.  

 Table 2. Summary of lab methods for the discrete water quality constituents 

Constituent Lab Method¹ 

Chlorophyll a Standard Method 10200 H, Spectrometric Determination of Chlorophyll 

Pheophytin a Standard Method 10200 H, Spectrometric Determination of Chlorophyll 

Dissolved Ammonia EPA 350.1 

Dissolved Bromide   EPA 300.0 

Dissolved Nitrite+Nitrite Modified Standard Method 4500-NO3-F 

Dissolved Organic Carbon EPA 415.1 (D) 

Dissolved Organic Nitrogen EPA 351.2 

Dissolved Orthophosphate  Modified EPA 365.1  

Total Kjeldahl Nitrogen EPA 351.2 

Total Organic Carbon EPA 415.1 (T) 

Total Phosphorus EPA 365.4 
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Additional Discrete Monitoring During Barrier Installation and Removal 

Settleable solids and turbidity samples will be collected during the installation and removal of the 

drought barrier.  The purpose of this sampling is to document and monitor changes in suspended 

particles that may occur during in-water construction activities.  Monitoring will occur twice daily, 

morning and afternoon to document   Grab samples from the shore are captured approximately 300 

feet upstream and 300 feet downstream of the active construction site.   

Settleable Solids – For each test a technician will ensure (1) the sediment is suspended in the sample 

before transferring 1.00 liters into a graduated lmhoff cone and (2) the cone remains fixed, level, and 

undisturbed for one hour.  The technician will record on a field sheet (1) the time when the sample was 

captured and (2) the amount of sediment in milliliters that has settled out of suspension.  

Turbidity – The technician will use the remaining sample water to take a turbidity meter reading using a 

Hach 2100P instrument.  The technician will ensure (1) the sample bottles are rinsed out at least three 

times with DI water and (2) the sample bottles are made clear by carefully wiping with a lint free cloth 

(included in the instrument kit) and two or three drops of oil (also in the instrument kit).  The technician 

will record on a field sheet:  (1) the time when the sample was captured (2) the level of turbidity in units 

NTU (<>) read from the instrument.  

RETESTING PROTOCOL 

If either test exceeds the following criteria, the field technician will immediately conduct a follow-up 

test.   

Settleable Solids – An accumulation greater than one milliliter per liter 

Turbidity – A difference greater than 15 NTU between upstream and downstream samples 

If the results of the follow-up test do not meet these criteria, the field technician will notify the 

Contractor and on-site Project Manager.   

Data Availability and Reporting 

The continuous data from each central and north Delta station will be posted on the California Data 
Exchange Center (CDEC): http://cdec.water.ca.gov/.  The CDEC codes for new stations will be listed on 
DWR’s Emergency Drought Barrier webpage after the sites are established.  DWR staff plan to post 
monthly water quality data summaries on the webpage.  The summaries will be archived when a new 
summary is posted.  Interested parties will have access to all the monthly summaries, so they can view 
how water quality conditions are changing over time.  Chlorophyll and nutrient data will be posted on 
the webpage as soon as the results are available.  Since chlorophyll and nutrient data must be analyzed 
at a lab, it could take up to a month to get results back.  Requests for water quality and flow data that 
have been checked for accuracy can be emailed to Shaun Philippart at Shaun.Philippart@water.ca.gov.   

DWR will complete a final report detailing the localized and regional effects of the drought barrier on 
water quality.  Specific research questions will be postulated in the report, such as “how effective was 

http://cdec.water.ca.gov/
mailto:Shaun.Philippart@water.ca.gov
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the barrier in repelling salt water intrusion into the central Delta?”  The final version of the report will be 
complete by January 2017. 
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Appendix H: Pile Driving and Noise Monitoring Data*  

*Prepared by Marin Greenwood of ICF International for the Biological Assessment of Potential Effects on 
Listed Fishes from the West False River Emergency Drought Barrier Project, July 10, 2015 
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Methods 
As described in the Project Description section of this BA, the West False River Emergency Drought 
Barrier Project involved in-water pile driving at the West False River barrier site in order to install 
two king pile-supported sheet pile walls forming the barrier abutments, which extend out from each 
levee into the channel for a distance of 75 feet. The analysis presented below refers to the king and 
sheet piles as ‘barrier piles’. In addition to the barrier piles, steel pipe piles were driven for 
attachment of water quality monitoring instruments. 

All pile driving was conducted with a vibratory driver. Bubble curtain attenuation was provided, 
although the integrity of the bubble curtain was often compromised by the swift tidal currents in 
False River. Sound was monitored at 10 m during driving of the barrier piles and the water quality 
monitoring piles. It was not possible to monitor all pile driving noise because pile driving occurred 
simultaneously at both sides of the False River channel on some days; when this occurred, 
monitoring was undertaken for the piles likely to generate greater noise effects. 

An interagency working group including NMFS has established interim criteria for evaluating 
underwater noise impacts from pile driving on fish. These criteria are defined in the document 
entitled “Agreement in Principal for Interim Criteria for Injury to Fish from Pile Driving Activities” 
dated June 12, 2008 (Fisheries Hydroacoustic Working Group 2008). This agreement identifies a 
peak sound pressure level of 206 decibels (dB) and an accumulated sound exposure level (SEL)9 of 
187 dB as thresholds for injury to fish. For fish less than 2 g, the accumulated SEL threshold is 
reduced to 183 dB. Although there has been no formal agreement on a “behavioral” threshold, NMFS 
uses 150 dB-RMS as the threshold for adverse behavioral effects. 

However, the interim criteria adopted by the Fisheries Hydroacoustic Working Group (2008) apply 
only to impact pile driving. There are no accepted sound criteria for vibratory driving (see, for 
example, the recent NMFS [2015] biological opinion on the Woodward Island Bridge Project over 
Middle River). In comparison to impact pile driving, vibratory pile driving is acknowledged to 
minimize the amount of noise and turbidity and to substantially reduce or avoid the potential to 
cause take of the listed species (USFWS 2015). Proposed criteria for vibratory driving suggest 
considerably higher threshold levels than for impact pile driving (Hastings 2010): 

 Non-auditory tissue damage 

o Mass ≤ 0.6 g = 191 dB cumulative SEL 
o For fish between 0.6 and 102 g mass, cumulative SEL = 195.28 + 19.28*log10(mass) 
o Mass ≥ 102 g = 234 db cumulative SEL  

                                                             
9 Sound exposure level (SEL) is defined as the constant sound level acting for one second, which has the same 
amount of acoustic energy as the original sound. Expressed another way, the sound exposure level is a measure of 
the sound energy in a single pile driver strike. Cumulative SEL results from successive pile strikes. Cumulative SEL 
is based on the number of pile strikes and the SEL per strike; the assumption is made that all pile strikes are of the 
same SEL. 
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 Auditory tissue damage 

o Hearing generalists (e.g., salmonids): > 234 dB cumulative SEL 
o Hearing specialists (e.g., carp): 222 dB cumulative SEL 

 Temporary threshold shift (hearing loss) 

o Hearing generalists: 234 dB cumulative SEL 
o Hearing specialists: 185 dB cumulative SEL 

The analysis below estimated the distance from the pile driving to where non-auditory tissue 
damage would no longer occur, based on the proposed thresholds of Hastings (2010). The 
calculations were made for four representative species/sizes of listed fish: 

• Larval delta smelt (≤ 0.6 g ): 191 dB SEL 

• Adult delta smelt (4.0 g for 70-mm standard length [Kimmerer et al. 2005]): 206.9 dB SEL 

• Juvenile Chinook salmon (9.5 g for 90-mm standard length juvenile Chinook salmon 
[Kimmerer et al. 2005]):  214.1 dB SEL 

• Juvenile and adult steelhead, adult Chinook salmon (≥ 102 g): 234 db cumulative SEL 

The cumulative SEL was provided for each pile driving session (Mahmodi, pers. comm.), with a 
session consisting of a continuous period of driving of the same pile. For the barrier piles, driving on 
any given day was only undertaken on one type of pile (king or sheet) and on one side of the channel 
(north or south). To simplify the calculations, it was assumed that all pile driving  sessions on a 
given day occurred at the same location. The cumulative sound energy for all sessions in a given day 
was calculated by summing the cumulative sound energy from each individual session: 

Cumulative sound energy per session = 10(Cumulative SEL/Distance to pile driving) 

The distance to pile driving from the acoustic monitoring equipment was always 10 m. 

The summed cumulative sound energy was then converted to the daily cumulative SEL: 

Daily cumulative SEL: 10*log(summed cumulative sound energy across sessions) 

The daily cumulative SEL was then used to estimate the distance up to  which the proposed 
thresholds of Hastings (2010) would have extended, based on the formula from the NMFS calculator 
spreadsheet10: 

Distance to threshold = Distance to pile driving*10((Cumulative SEL – threshold)/transmission loss constant)) 

                                                             
10 Downloaded from http://www.dot.ca.gov/hq/env/bio/files/NMFS%20Pile%20Driving%20Calculations.xls on 
3/20/2014. 

http://www.dot.ca.gov/hq/env/bio/files/NMFS%20Pile%20Driving%20Calculations.xls
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As stated  above, the distance to pile driving was always 10 m; per the NMFS calculator spreadsheet, 
the transmission loss constant was assumed to be 15. 

The above calculations were repeated for the water quality monitoring piles, although note that 
each pile was driven in a single session, and the piles were not located in close proximity to each 
other; therefore, the distance from the pile driving to the extent of the injury thresholds was 
calculated separately for each pile. The only exception to this was for the two piles driven in Liberty 
Island, which were only around 5 ft apart: for these piles, the same method of calculation for the 
barrier piles was used, i.e., summing accumulated sound energy under the assumption that the piles 
were in essentially the same location. 

Results 
Barrier Piles 

In-water pile driving was undertaken on 8 days from May 14 to May 22 (Table A1). The number of 
pile driving sessions per day that was monitored ranged from 3 to 8, with the total duration spent 
pile driving ranging from just under an hour on May 14 (king piles, south side) to around 4.5 hours 
on May 20 (sheet piles, north side). The mean cumulative SEL per session that was monitored for 
sound was 193.8 dB (range 178.7 to 205.1 dB). As previously noted, pile driving on some days 
occurred simulataneously at both abutments and it was not possible to monitor both locations. 

The calculated distance up to which the proposed non-auditory tissue injury thresholds of Hastings 
(2010) would have extended, based on daily cumulative SEL, varied by species/size. For larval delta 
smelt, the mean distance affected was 79.9 m (range 4.2 to 171.0 m), or approximately262 feet 
(range 14 to 560 feet) (Table A1).  For adult delta smelt,  the mean distance affected was 7.0 m 
(range 0.4  to 14.9 m), or approximately23 feet (range 1 to 49 feet). For juvenile Chinook salmon,  
the mean distance affected was 2.3 m (range 0.1 to 2.3 m), or approximately 8 feet (range 0 to 16 
feet). For juvenile/adult steelhead and adult Chinook salmon, the mean distance affected was 0.11 m 
(range 0.0 to 0.2 m), or well below one foot (Table A1). These distances represent the distance from 
the locations that were monitored; as noted previously, pile driving occurred at both abutments 
simultaneously on some days, so the area of potential effect would have been greater than suggested 
by monitoring on those days. 
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Table A1. Summary of In-Water Pile Driving at West False River Barrier with Sound Monitoring Data, May 2015, Including Cumulative Sound 
Exposure Level (SEL). 

Date Start Stop Pile Type 
(Location1) 

Duration 
Driven 

(Hr: 
Min:Sec) 

Cum. 
SEL (dB) 

Daily Distance Exceeding Proposed Non-Auditory Tissue Damage 
Threshold (Hastings 2010), Meters2 

191 dB (larval 
delta smelt) 

206.9 dB 
(adult delta 

smelt) 

215.6 dB 
(juvenile 
Chinook 
salmon) 

234 dB (juvenile/adult 
steelhead; adult 
Chinook salmon) 

14-May-15 7:06 7:18 King (South) 0:12:19 180.9 
4.17 0.36 0.12 0.01  16:20 16:45 King (South) 0:24:46 181.5 

 16:57 17:16 King (South) 0:19:02 178.7 
15-May-15 7:29 8:01 King (South) 0:31:59 202.1 

85.44 7.45 2.45 0.12 

 8:35 8:40 King (South) 0:05:06 190.2 
 9:28 9:42 King (South) 0:14:06 189.8 
 9:49 10:07 King (South) 0:18:04 179.4 
 12:34 12:37 King (South) 0:02:48 181 
 12:49 13:32 King (South) 0:43:01 200.9 
 14:36 15:19 King (South) 0:42:51 185.2 
 15:51 16:18 King (South) 0:26:59 185.7 
16-May-15 9:17 11:03 Sheet (North) 1:46:04 192.8 

48.35 4.21 1.39 0.07 
 12:42 13:18 Sheet (North) 0:36:17 195.6 
 14:04 14:35 Sheet (North) 0:31:09 187.8 
 15:17 15:51 Sheet (South) 0:33:53 198.6 
18-May-15 10:58 11:22 Sheet (South) 0:24:05 198.9 

136.87 11.93 3.93 0.19 
 11:50 12:17 Sheet (South) 0:26:27 202.3 
 13:34 14:02 Sheet (South) 0:27:55 201.1 
 15:19 16:07 Sheet (South) 0:48:17 203 
 17:03 17:20 Sheet (South) 0:16:51 197.9 
19-May-15 7:58 8:17 Sheet (North) 0:19:00 189.8 

39.46 3.44 1.13 0.05 
 8:18 9:25 Sheet (North) 1:07:33 196.5 
 11:40 11:50 Sheet (North) 0:09:21 186.3 
 12:50 12:58 Sheet (North) 0:08:23 188.1 
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Date Start Stop Pile Type 
(Location1) 

Duration 
Driven 

(Hr: 
Min:Sec) 

Cum. 
SEL (dB) 

Daily Distance Exceeding Proposed Non-Auditory Tissue Damage 
Threshold (Hastings 2010), Meters2 

191 dB (larval 
delta smelt) 

206.9 dB 
(adult delta 

smelt) 

215.6 dB 
(juvenile 
Chinook 
salmon) 

234 dB (juvenile/adult 
steelhead; adult 
Chinook salmon) 

 13:37 14:10 Sheet (North) 0:32:30 193 
 14:36 15:45 Sheet (North) 1:09:03 191.4 
20-May-15 7:28 8:12 Sheet (North) 0:44:44 203.3 

171.04 14.91 4.91 0.23 

 10:12 10:38 Sheet (North) 0:26:15 202.4 
 12:04 12:41 Sheet (North) 0:36:59 200.6 
 13:22 13:27 Sheet (North) 0:05:21 192.5 
 15:54 17:46 Sheet (North) 1:52:20 205.1 
 19:01 19:50 Sheet (North) 0:49:20 196.7 
21-May-15 9:20 9:40 Sheet (South) 0:19:57 197.8 

90.67 7.90 2.60 0.12  12:52 14:27 Sheet (South) 1:34:49 204.2 
 15:21 16:16 Sheet (South) 0:54:37 193.1 
22-May-15 7:25 7:50 Sheet (North) 0:25:29 196.3 

63.13 5.50 1.81 0.09 
22-May-15 8:33 8:56 Sheet (North) 0:22:40 198.6 
 10:19 10:25 Sheet (North) 0:06:10 193.5 
 13:11 13:24 Sheet (North) 0:13:13 194.4 
 15:16 15:35 Sheet (North) 0:19:23 195.4 
Notes:   
1 South = Jersey Island side; north = Bradford Island side. 
2 Based on proposed thresholds of Hastings (2010) for a) mass ≤ 0.6 g (191 dB, e.g., larval delta smelt); b) for fish between 0.6 and 102 g mass: cumulative SEL = 195.28 + 

19.28*log10(mass), where mass is 4.0 g for a 70-mm delta smelt and 11.4 g for a 90-mm juvenile spring-run Chinook salmon; and c) mass ≥ 102 g (234 dB, e.g., for juvenile 
and adult steelhead, and for adult Chinook salmon). 

Source: Mahmodi, pers. comm. (pile driving data); daily distances exceeding thresholds developed by ICF. 
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Water Quality Monitoring Piles 
Pile driving was undertaken on 6 days from June 4 to June 9 (Table A2). The number of piles driven 
per day was 2 to 3, with a mean total duration spent pile driving at each site of around 7 minutes 
(range 2 to 13 minutes). The mean cumulative SEL per session was 171.8 dB (range 149.0 to 202.5 
dB), although note that one relatively high value (202.5 dB at Miner Slough near Cache Slough on 
June 6) skewed the mean upwards. The pile in Grizzly Bay was not actually driven, but simply 
pushed into the soft muddy bottom. 

The calculated distance up to which the proposed non-auditory tissue injury thresholds for 
vibratory driving of Hastings (2010) would have extended, based on cumulative SEL at each 
location, was generally minimal: 3.6 m or less for larval delta smelt; around 30 cm or less for adult 
delta smelt;  and 10 cm or less for juvenile Chinook salmon, juvenile/adult steelhead and adult 
Chinook salmon (Table A2). The exception was the aforementioned site with high cumulative SEL, 
where the distance was considerably greater:  for larval delta smelt, the distance affected at that site 
was 58.4 m (192 feet), and for  adult delta smelt,  the distance affected was 5.1 m (17 feet) (Table 
A2). 
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Table A2. Summary of Pile Driving at Water Quality Monitoring Piles, June 2015, Including Cumulative Sound Exposure Level (SEL). 

Date Start Stop Location 

Duration 
Driven 

(Minutes:
seconds) 

Cum. 
SEL (dB) 

Distance Exceeding Proposed Non-Auditory Tissue Damage Threshold 
(Hastings 2010), Meters1 

191 dB (larval 
delta smelt) 

206.9 dB 
(adult delta 

smelt) 

215.6 dB 
(juvenile 
Chinook 
salmon) 

234 dB 
(juvenile/adult 

steelhead; adult 
Chinook salmon) 

4-Jun-15 8:52 9:00 Fisherman's Cut 0:08:00 150.4 0.02 0.00 0.00 0.00 
 12:30 12:36 Franks Tract 0:06:00 149 0.02 0.00 0.00 0.00 
5-Jun-15 7:12 7:20 Twitchell Island 0:08:00 171.7 0.52 0.05 0.01 0.00 
 11:30 11:42 Sacramento River No. 1 0:12:00 178.2 1.40 0.12 0.04 0.00 
6-Jun-15 8:00 8:11 Liberty Island No. 1 

(Left)2 
0:11:00 180.2 

2.36 0.21 0.07 0.00 
 8:30 8:43 Liberty Island No. 2 

(Right)2 
0:13:00 176 

 12:03 12:10 Miner Slough 0:07:00 202.5 58.43 5.09 1.68 0.08 
8-Jun-15 7:11 7:14 Steamboat Slough 0:02:09 172.9 0.62 0.05 0.02 0.00 
 8:54 8:59 Sacramento River No. 2 0:05:08 184.3 3.58 0.31 0.10 0.00 
9-Jun-15 7:25 7:31 Honker Bay 0:05:42 167.4 0.27 0.02 0.01 0.00 
 9:52 9:59 Ryer Island 0:06:18 157 0.05 0.00 0.00 0.00 
10-Jun-153 7:56 8:01 Grizzly Bay 0:04:48 147.4 Pile was pushed into muddy bottom rather than driven 
Notes:  
1 Based on proposed thresholds of Hastings (2010) for a) mass ≤ 0.6 g (191 dB, e.g., larval delta smelt); b) for fish between 0.6 and 102 g mass: cumulative SEL = 195.28 

+ 19.28*log10(mass), where mass is 4.0 g for a 70-mm delta smelt and 11.4 g for a 90-mm juvenile spring-run Chinook salmon; and c) mass ≥ 102 g (234 dB, e.g., for 
juvenile and adult steelhead, and for adult Chinook salmon). 

2 The pile was a double pile , with the individual piles approximately 5 ft apart (treated as the same location for the pile-driving analysis) 
3 Pile did not require driving and was simply pushed into the muddy bottom. 
Source: Mahmodi, pers. comm. (pile driving data); distances exceeding thresholds developed by ICF. 
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Appendix I: Compensatory Mitigation Proof of Purchase  

 
 



 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

















 

   
3  

Exhibit “A” 
 

DESCRIPTION OF PROJECT 
TO BE 

MITIGATED 
 

 
The Emergency Drought Barrier Project is limited to the installation and removal of one rock  

barrier weir structure, and as necessary geologic exploration. Once the barrier material has been removed 
from the West False River location, it will be stockpiled at a site in Rio Vista.  
 

The Project is located at West False River, which is a tributary to the San Joaquin River; Latitude 
38.057057 N, Longitude 121.670432 W, Township 3N, Range 3E, U.S. Geological Survey map Jersey 
Island; Contra Costa County. The barrier site is located approximately 0.4 mile east of the confluence of 
West False River and the San Joaquin River, between Jersey Island and Bradford Island in Contra Costa 
County. 

 
***** 
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