June 13, 2014

Scott Wilson, Acting Regional Manager
Bay Delta Region

Department of Fish and Wildlife

7329 Silverado Trall

Napa, California 94558

Subject: 2013 Annual Summary Report on Environmental Permit
Compliance for the Temporary Barriers Project

Dear Mr. Wilson:

Please find the enclosed 2013 Annual Summary Report on Environmental Permit
Compliance for the South Delta Temporary Barriers Project (TBP). In 2013, the
Department of Water Resources (DWR) constructed and operated the TBP under
Clean Water Act Section 404 Permit SPK-2001-00121, Clean Water Act Section 401
Water Quality Certification 5B39CR00191, Fish and Wildlife Streambed Alteration
Agreement 1600-2010-0375-R3, Fish and Wildlife Incidental Take Permit 2081-2011-
019-03, National Marine Fisheries Service Biological Opinion 2012/9347, and Fish
and Wildlife Service Biological Opinion 81420-2008-F-0522. This document is
intended to fulfill the annual reporting requirements in each of these permits.

The principal purpose of the TBP is to protect San Joaquin salmon migrating through
the Delta and provide an adequate agricultural water supply in terms of quantity,
quality, and channel water levels to meet the reasonable and beneficial needs of
water users in the South Delta Water Agency. Temporary barriers will also help DWR
to better understand the complex engineering, operational, and biological
considerations for improving both temporary barrier designs and potential future
permanent solutions.

The TBP was initiated in 1991, and involves the seasonal installation of four rock
barriers: three flow-control or agricultural barriers and one fish-control barrier. The
flow-control barriers are installed at Middle River near Victoria Canal, Old River near
Tracy, and Grant Line Canal near Tracy Boulevard Bridge. The fish-control barrier
may be installed at the head of Old River at the divergence from the San Joaquin
River (HORB). In the fall, the HORB may be installed to serve as a flow-control
barrier by keeping water in the San Joaquin River to improve downstream dissolved
oxygen conditions. The HORB was not installed in the spring or fall of 2013.
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The TBP was initiated with the intention that it would be a temporary program
implemented only until permanent operable gates could be installed. However, the
timing of implementation of permanent operable gates is uncertainand the TBP is
proposed to continue until the permanent operable gates are implemented.

The agricultural barriers were installed and operated in 2013. The terms and
conditions of the environmental permits were met during the construction and operation
of the agricultural barriers. Also, in addition to the minimization and avoidance
measures, Swainson’s Hawk and shallow water disturbances have been compensated
for through the purchase of mitigation credits at approved mitigation banks.

If you need additional information regarding this Annual Summary Report, please
contact Jacob McQuirk, Chief of Temporary Barriers Project and Lower San Joaquin
Section, at (916) 653-9883.

Sincerely,

Mark Holderman, Chief
South Delta Branch

Enclosure:

2013 Annual Summary Report on Environmental Permit Compliance for the
Temporary Barriers Project

cc: Mr. William Guthrie
Senior Project Manager, Sacramento Office
Regulatory Branch
U.S. Army Corps of Engineers
1325 J Street
Sacramento, California 95814

Mr. Jim Starr, Environmental Program Manager
California Department of Fish and Wildlife
4001 North Wilson Way

Stockton, California 95205

Ms. Crystal Spurr

California Department of Fish and Game, Region 3
4001 North Wilson Way

Stockton, California 95205
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Ms. Elizabeth Lee, Sr. Water Resources Control Engineer, Unit Chief
Water Quality Control Board

11020 Sun Center Drive, #200

Rancho Cordova, California 95670

Ms. Maria Rea

National Marine Fisheries Service
650 Capitol Mall, Suite 5-100
Sacramento, California 95814

Mr. Douglas Hampton

National Marine Fisheries Service
650 Capitol Mall, Suite 5-100
Sacramento, California 95814

Ms. Maral Kasperian

Bay-Delta Office, U.S. Fish and Wildlife Service
650 Capitol Mall, 8th Floor

Sacramento, California 95814

Ms. Kim Turner

U.S. Fish and Wildlife Service
Endangered Species Division
650 Capitol Mall, Suite 8-300
Sacramento, California 95814
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Introduction

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

e The Department of Fish and Wildlife 2081 Incidental Take Permit and Streambed Alteration
Agreement,

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

e The Army Corps of Engineers 404 Permit,

e The National Marine Fisheries Service Biological Opinion, and

e The United States Fish and Wildlife Service Biological Opinion.

The South Delta Temporary Barriers Project (TBP) is an ongoing project which installs up to four rock
barriers in channels located in the southern portion of the Sacramento - San Joaquin Delta near the
cities of Tracy and Lathrop in San Joaquin County, California. The South Delta TBP was initiated in 1991
in response to a 1982 lawsuit filed by the South Delta Water Agency (SDWA) against the Department of
Water Resources (DWR). DWR agreed to install these barriers to ensure that local agricultural diverters
within the SDWA do not experience adverse water level and circulation impacts caused by the State
Water Project (SWP) and Central Valley Project (CVP) Delta export operations.

The project consists of agricultural rock barriers in Old River near Tracy (ORT), Middle River (MR), and
Grant Line Canal (GLC) near the Tracy Boulevard Bridge which are designed to act as flow control
structures, “trapping” tidal waters behind them following a high tide. These barriers improve water
levels and circulation for local south Delta farmers. A fourth barrier, installed at the Head of Old River
(HOR), is designed to improve migration conditions for Central Valley fall-run Chinook salmon and
Central Valley DPS steelhead in the San Joaquin River watershed during adult and juvenile migrations.

All of the barriers are typically installed during the period between March and November. The three
agricultural barriers (ORT, MR and GLC) help control water levels upstream of the barriers so that
agricultural pumps will have sufficient head to operate efficiently during each tidal cycle. The channel
sections upstream of the barriers will fill with water when the flood tide moves into the south Delta and
overtops the barrier weirs. On the falling ebb tide, the water will be retained behind the barriers,
maintaining sufficient depth to continue agricultural pumping without loss of service. Water quantities
are not increased for the south Delta farmers; however, the availability of adequate pump draft and
pumping efficiency is improved with the barriers in place.

At the HOR, a fourth barrier is installed in the spring in order to reduce the loss of out-migrating San
Joaquin River basin Central Valley fall-run Chinook salmon and Central Valley DPS steelhead smolts by
significantly decreasing their diversions down Old River, consequently reducing their entrainment at the
SWP and CVP pumps. The HOR may remain in place yearly from April 1 through May 31 at the discretion
of the U.S. Fish and Wildlife Service (USFWS) and the California Department of Fish and Wildlife (CDFW).
In 2009 and 2010 a Non-Physical Barrier (NPB) at the HOR was installed as an alternative to the rock
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barrier because of a court order issued in 2008 mandating not to install the rock barrier citing a concern
for the Delta smelt. The studies conducted using the NPB tested its efficiency in keeping the out-
migrating salmon smolts in the San Joaquin River (SJR) and deterring them from going into Old River
which may increase their chance of being lost in the interior Delta or entrained at the SWP and the CVP
export pumps. In 2011, high flows on the SIR and safety concerns prevented the installation of the
already planned NPB; nevertheless, DWR implemented the 2011 head of Old River fish study and data
was collected on fish behavior at the divergence with no barrier in place. In 2012, a physical rock barrier
was placed at the HOR and DWR implemented the 2012 head of Old River fish study for which data was
collected on fish behavior at the HOR with a rock barrier in place and in 2013 no barrier was placed at
the head of old River.

The HOR rock barrier may also be reinstalled in the fall in an effort to improve dissolved oxygen (DO)
levels in the San Joaquin River between its confluence with Old River and Medford Island, 25.5 miles
downstream. The fall installation is a physical rock barrier at the HOR and is intended to increase the
volume of San Joaquin River flow passing downstream through the Port of Stockton in order to raise the
low DO sag that can occur there and thereby aid the adult salmon upstream migration in the San
Joaquin River basin.

Table 1: 2013 Temporary Barriers Project Installation and Removal Schedule

Installation Notched Removal
Barrier Started Closed Completed Started Breached Completed
Old River near Tracy | 05/08/13 | 05/30/13 | 06/03/13 | 09/13/13 | 10/30/13 | 11/02/13 | 11/18/13
Middle River 05/08/13 | 05/14/13 | 05/15/13 | 09/13/13 | 10/28/13 | 10/29/13 | 11/01/13
Grant Line Canal 05/20/13 | 06/19/13 | 06/19/13 | 09/13/13 | 10/29/13 | 11/01/13 | 11/08/13
Head of Old River N/A N/A N/A N/A N/A N/A N/A

Project Location:
The South Delta Temporary Barriers (Project) is located in four distinct locations (Figure 1):
e Middle River (MR) near Victoria Canal, San Joaquin County. Latitude 37.8857 N, Longitude

121.4822 W, Section 36, Township 1N, Range 4E, U.S. Geological Survey (USGS) map Holt,
Assessor’s Parcel Number 189-250-22 and 131-120-04

California Department of Water Resources
Bay-Delta Office
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e Old River (ORT) near the city of Tracy, San Joaquin County. Latitude 37.8103 N, Longitude
121.5428 W, Section 28, Township 1S, Range 4E, U.S. Geological Survey (USGS) map Clifton
Court Forebay, Assessor’s Parcel Number 258-041-01 and 189-050-43

e Grant Line Canal (GLC) near the Tracy Boulevard Bridge in San Joaquin County. Latitude 37.8199
N, Longitude 121.4483 W, Section29, Township 1S, Range 5E, U.S. Geological Survey (USGS) map
Union Island, Assessor’s Parcel Number 189-240-20 and 189-170-07

e Head of Old River (HOR) near the Sacramento-San Joaquin River Delta in San Joaquin County.
Latitude 37.8078 N, Longitude 121.3307 W, Section 32, Township 1S, Range 6E, U.S. Geological
Survey (USGS) map Lathrop, Assessor’s Parcel Number 191-180-02 and 213-240-01.

Figure 1: Project Location and Water Quality Sampling Stations
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Project Description:

The 2013 TBP consisted of installing the three temporary agricultural rock barriers at Middle River near
Victoria Canal, Old River near Tracy, and Grant Line Canal near Tracy Boulevard Bridge. No installation
of the spring or fall rock barrier at the head of Old River occurred in 2013. The 2013 HOR Fish
Monitoring Study was implemented to study predatory fish distribution and abundance in the vicinity of
the HOR. This study evaluated smolts and predator behavior in the vicinity of the head of Old River with
the intent of improving salmon smolts survival past the HOR during spring outmigration.

Additionally, in 2013 the option of raising by one foot the MR barrier to increase water level and
improve circulation was exercised on July 21, 2013.

Middle River Barrier (MR)

Approximately 2,300 cubic yards of rock formed a 270 foot long berm, 50 feet wide at the base (0.31
acre). Six 48-inch diameter culverts with tidally-operated flap gates were embedded in the abutments
of the barrier. The barrier abutments and culverts remained in place throughout the year. The center
section of the barrier had a 140-foot long, 18-foot wide weir. The weir crest elevation was 3.3 feet based
on the North American Vertical Datum of 1988 (NAVD88) until July 3 when the weir crest was raised by
one foot to 4.3 feet (NAVDS88).

On September 13, 2013, a notch that was 10 feet wide allowing a minimum depth of 6 inches of water
to pass over the barrier during low-high tide was excavated to permit adult migrating Chinook salmon to
pass the barrier.

Old River near Tracy Barrier (ORT)

Approximately 5,000 cubic yards of rock formed a 250-foot long barrier that is 60 feet wide at the base
(0.34 acre). The center section of the barrier is equipped with nine 48-inch diameter culverts with flap-
gates. A ramped boat portage facility is located at this site.

On September 13, 2013, a notch that was 10 feet wide allowing a minimum depth of 6 inches of water
to pass over the barrier during low-high tide was excavated to permit adult migrating Chinook salmon to
pass the barrier.

Grant Line Canal Barrier (GLC)

Approximately 12,600 cubic yards of rock formed a 300-foot long barrier that is 50 feet wide at its base
(0.68 acres). The south end of the barrier is equipped with six 48-inch diameter culverts, 60 feet long,
with flap-gates built into the barrier abutment. The culverts and barrier abutment remained in place
throughout the year. A ramped boat portage facility is also located at this site at the north levee.

The existing flashboard structure had reached its service life and was replaced in 2012. The area of
disturbance associated with the culvert replacement was approximately 100 square feet (<0.01 acre)
within the existing project footprint. On September 13, 2013, enough flashboards were removed to
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allow a minimum depth of 6 inches of water to pass over the barrier during low-high tide was excavated
to permit adult migrating Chinook salmon to pass the barrier.

Head of Old River Barrier (HOR)

The HOR Barrier was not installed in either the spring or fall 2013.

Pre-Construction

Biological surveys were performed by qualified biologists in the staging areas and access roads within 24
hours of the start of construction. These surveys focused on special status plants and animals and
occurred prior to the start of construction. For complete details of preconstruction environmental
monitoring, see Appendix 1: Swainson’s Hawk Survey and Monitoring Report, Appendix 2: Botanical
Survey of the Temporary Barriers Project Sites and Appendix 3: Biological Monitoring Data Sheets.

Worker Environmental Awareness Program (WEAP) training was held for all construction and DWR staff
by an approved biologist. Topics covered included the biology and listing status of winter and spring run
Chinook salmon, steelhead, green sturgeon, delta smelt, longfin smelt, Swainson’s hawk, and western
pond turtle. Additionally, best management practices were discussed that would protect the species
and their habitats. Additional training was performed for new workers entering the site for the duration
of the project. For complete details on the WEAP, see Appendix 4.

Construction

Biological Monitoring

On-site biological monitoring was performed by agency approved biologists as required. Field Reports
were completed periodically during the project see Appendix 3: Biological Monitoring Data Sheets. Site
conditions were recorded periodically during the installation and removal of the barriers using
photographs (photos 1 through 4 are representative). Biologists were on site every day during
construction to monitor and observe the construction activities.

Based on the on-site biological monitoring of the construction activities, there was no indication that
construction activities had any significant detrimental effects to the environment.

Swainson’s Hawk Monitoring

Swainson’s Hawk surveys in 2013 were initiated on April 3 at all temporary barriers construction sites
and their corresponding storage facilities. Surveys, construction monitoring and post-construction
monitoring continued through June 26, 2013. For complete details, see Appendix 1: (Swainson’s Hawk
Survey and Monitoring Report).
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Although 2013 was a difficult year for nesting raptors, there was no indication that construction
activities at the barrier sites had any detrimental effects on the nesting raptors.

Water Quality Monitoring

Eight water quality monitoring stations were established for this project; one upstream and one
downstream of each barrier (See Figure 1: Project Location and Water Quality Sampling Stations).
Water quality measurements including turbidity and settleable solids were taken, at a minimum, every 4
hours during in-water work. The water quality objectives, as outlined in the Water Quality Certification
number (WDID#5B39CR00191) issued May 6, 2011, were met on most occasions; however, there were
several occasions when turbidity increased more than 15 NTU above background levels. This occurred
on 5/13/2013, 5/15/2013, 5/16/2013, 5/17/2013, 5/20/2013, 5/28 /2013 and 11/7/2013 at ORT, on
6/5/2013 at GLC and on 4/14/2013 at MR. At no point during the construction of the barriers did the
turbidity reach the 150 NTU agreed upon background turbidity threshold for the Delta. The highest
recorded turbidity measurement of 79.4 NTU occurred during the construction of the ORT barrier on
11/1/2013. This measurement was 11.2 NTU above the background measurement of 68.2 NTU. For
complete water quality data see Appendix 5 (Water Quality Monitoring Data) which includes data
collected during the installation and removal of the 2013 Temporary Barriers.

Overall, water quality measured during construction was well below the thresholds set by the
CVRWQCB, however, there were several instances when measured turbidity increases were greater than
15 NTU. These turbidity exceedances were likely in part due to the unusually low turbidity experienced
in the south Delta during installation and removal of the barriers. During these instances, in-water work
was slowed or stopped until water quality levels returned to levels below thresholds set in the Water
Quality Certification. When acceptable turbidity levels were reached, in-water construction resumed.

Dissolved Oxygen

In 2013, DWR continued its South Delta water quality sampling program, which consisted of continuous
monitoring. Continuous water quality monitoring includes dissolved oxygen and other parameters.

DWR started discrete sampling two weeks before the barriers were installed and concluded sampling
two weeks after all the barriers were removed. Staff conducted sampling every Tuesday morning to
target the time when dissolved oxygen concentrations tend to be lowest.

The information collected by this program is required for compliance with a 401 Water Quality
Certification (5B39CR00191) issued by the Central Valley Regional Water Quality Control Board. For
complete detailed information see Appendix 6.

Sound Monitoring

The analysis of the effects of the TBP anticipated that the construction and removal of each barrier
would result in acoustic noise generated in the aquatic environment that exceeds typical ambient
background conditions for the action area. Based on the types of vehicles and equipment to be used,

the methods described for the construction and removal of the barriers and the effects analysis
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conducted for consultation, the amount of sound generated in the aquatic environment associated with
the construction and removal of each barrier was monitored to ensure that these noise levels did not
exceed threshold set by the National Marine Fisheries Service. For complete detailed information on
the sound monitoring see Appendix 7.

Based on the underwater noise levels measured and observed during the monitoring, the ecological
surrogate threshold was not exceeded and it was determined that the monitoring adequately
characterizes the noise level trends attributable to the construction of the TBP. Based on these
observations, it is anticipated that further monitoring of sound levels should not be necessary for the
placement of rock barriers.

Post Construction

Upon completion of the project, all materials installed in the water were removed and sites were
restored to their pre-project conditions. All reusable barrier materials were relocated to their staging
area and stored for next season.

MMRP Table

Appendix 8 contains the Mitigation, Monitoring and Reporting Program (MMRP) table specifying the
mitigation measures, their source, the implementation schedule, the responsible party and the status of
each task.

Conclusions

The terms and conditions of the environmental permits were met during the construction and operation
of the agricultural barriers. On-site environmental disturbance of the surroundings were minimal due to
the small foot print of the barriers. Also, in addition to the minimization and avoidance measures,
Swainson’s Hawk and shallow water disturbances have been compensated for through the purchase of
mitigation credits at approved mitigation banks (Appendix 9). All sites were successfully restored to pre-
project conditions after the removal of the barriers took place.
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Representative Site Photographs

Middle River Barrier

Old River near Tracy Barrier
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Grant Line Canal Barrier
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Post Construction Photos

Middle River

Grant Line Canal

Old River Tracy
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Appendix 1: Swainsons Hawk Survey and Monitoring Report
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Swainson’s Hawk Survey and Monitoring Report
Temporary Barriers Project, 2013 Construction Season

The following is the compliance report for Swainson’s Hawk surveys and monitoring for the
Temporary Barriers Project construction activities in the 2013 nesting season. All surveys,
monitoring, observations and conclusions were made by Michael Bradbury, Staff Environmental
Scientist for DWR, unless otherwise noted.

Raptor surveys and monitoring were conducted from April 3 to June 26 at all active construction
sites. Swainson’s Hawks typically return to traditional nest sites in late March, and begin to lay
eggs around the April 20. Great Horned Owls and Red-tailed Hawks typically nest two months
and one month earlier, respectively. Observations and impact assessments are included for all
three species.

Head of Old River Barrier (Spring)
The barrier at the Head of Old River was not constructed in Spring of 2013. No impacts to
nesting raptors were expected.

Middle River Barrier

Construction on the Middle River (MR) barrier was begun on May 8 and was completed on May
14. The barrier site was surveyed and monitored beginning on April 3. A pair of Swainson’s
Hawks constructed a nest in a willow on the in-stream island west of the barrier in their
traditional nest territory. Throughout the beginning of nesting season, late April to early May,

Figure 1. Raptor nests at Middle River barrier site in 2013.



the pair was on and off the nest, and the status was unknown. The pair continued to mate,
demonstrate affinity to the nest, but then began constructing a nest in another tree. It is unclear if
the female laid eggs, but probably not; by late May it was obvious the pair was not going to
successfully nest, though one or both of the adults were seen on the nest through June 11. Their
behavior was not noticeably different before and after the initiation of construction, and no
effects from construction were noted.

A pair of Red-tailed Hawks appeared to construct or update a nest in the eucalyptus tree just east
of the project site prior to the first raptor surveys for the year. By early April, the nest was no
longer active, though the hawks remained in the immediate area, often perching in the group of
trees with the nest during construction.

Old River at Tracy Barrier

The Old River at Tracy (ORT) barrier was constructed from May 8 to May 30. Raptor surveys
and monitoring were conducted from April 3 to June 26. No Swainson’s Hawks nested near the
barrier site prior to the completion of the construction activities. A Red-tailed Hawk pair and
Great Horned Ow!I pair each nested across the river from the ORT barrier rock storage area
(Figure 2). On April 3, the Red-tailed Hawks were on eggs; two chicks hatched around April 26
and both fledged about June 7. On April 3, the Great Horned Owils had at least two chicks, 2 to 3
weeks old, which were observed until April 19. On April 26, the nest was empty and adults were
observed in adjacent trees. The young were not developed enough to fledge, and weren’t seen

Figure 2. Raptor nests at Old River, Tracy barrier site in 2013.



anywhere around the nest site and probably did not survive.

Two pairs of Swainson’s Hawks nested near the project site, although both nests were greater
than %2 mile from construction activities. One pair nested upstream (east) of the project site in a
large alder, and hatched two young; only one young was observed on June 6, was observed
through June 26 and was presumed to have fledged. The Swainson’s Hawks downstream (west)
constructed a nest in a pine tree above a house, were observed in the nest periodically but not
consistently and by May 24 the nest was empty and presumed failed.

A Red-Tailed Hawk nested on the island to the east of the project site, but failed. A Northern
Harrier nested in the tall grass and weeds south of the barrier about 200 yards from the barrier
site. They were observed periodically throughout the construction period, but because they are
ground nesters and were in an inaccessible location, it is not known if the birds fledged young.
There was no evidence that construction activities affected any of the nesting raptors in the area.

Grant Line Canal Barrier and Accessory Areas

Construction of the Grant Line Canal (GLC) barrier began on May 17 and was completed on
June 19. Swainson’s Hawk surveys were initiated on April 3 and surveys and monitoring were
completed on June 26.

Three pairs of Swainson’s Hawks nested in the project area (Figure 3). Nest one (1) was in a
willow tree along the north portion of the haul road closer to Tracy Blvd. The pair was on eggs
by April 19. Two young hatched by May 24. Both chicks and adults were observed at the nest
through June 11. On June 19, there were no chicks on the nest and remains of one of the adults,
probably the female, was found next to Tracy Blvd and likely had been hit by a car.

Nest two (2) was constructed in a walnut tree at the south end of the haul road. The pair was on
eggs by April 26. Two chicks had hatched by May 31 and were observed through June 11. By
June 19, no birds were observed in the nest, and it is presumed to have failed.

Nest three (3) was built at the top of an oak tree on Grant Line Canal, 250 meters east of the
barrier. The Swainson’s Hawks were on eggs by April 26 and one young hatched sometime
before May 28. The young and adults were observed post-project on June 26. The young is
presumed to have fledged.

Conclusions and Additional Information

The 2013 nesting season was another bad year for Swainson’s Hawks, as well as Red-tailed
Hawks and Great Horned Owls. The high nest failure rate for the three species is a continued
concern. This is the first year that there were no Red-Tailed Hawks or Great Horned Owls
nesting near the Grant Line Canal construction sites, indicating that prey resources may be
lacking. The failure of most of the Swainson’s Hawk nests observed and the Great Horned Owl
nest is an additional indicator. All nest failures near the barriers occurred pre- or post-
construction; it is unlikely those activities affected the nesting efforts.



Figure 3. Raptor nests near the Grant Line Canal construction facilities in 2013.
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Botanical Survey of the Temporary Barrier Project Sites (May 2011)

Botanical surveys were conducted on May 23, 2011 by DWR botanists, Lesley Homamoto and Jean
Witzman, at the Temporary Barrier sites at Old River at Tracy, Grant Line Canal, and Middle River. A
CNDDB search lists six sensitive riparian plant species potentially occurring in the project area: Mason's
lilaeopsis, rose-mallow (California hibiscus), delta mudwort, delta tule pea, marsh skullcap, and Suisun
aster. The Streambed Alteration Agreement for this project also protects willows, oaks, cottonwood, box
elder and other native plants.

Rock barriers have been installed annually since the 1990’s and the work area at each site is well defined
by the rock that remains on the banks from the year before. Therefore, the work area is heavily
disturbed and mostly unvegetated, except for scattered weedy species and one box elder seedling that
have sprouted between the rocks. Mitigation has compensated for the loss of riparian vegetation at
these sites and for the loss of Mason’s lilaeopsis upstream of the Old River barrier.

Although the work area is not expected to expand beyond the already disturbed area, the adjacent
areas were surveyed. The species observed at each site are listed below. No sensitive species were
found at the sites. Mason’s lilaeopsis and delta mudwort are species with habitat in the intertidal zone,
so surveys for them should be done at low tide. Because this survey had to be scheduled during a high
tide, the survey for those species is not conclusive. However, based on years of experience with Mason’s
lilaeopsis and delta mudwort in the South Delta, the habitat conditions at and adjacent to the barrier
sites are unlikely to support either species due to the rock substrate and/or shading by dense
vegetation.

In conclusion, no sensitive plants or other native plants will be affected by the seasonal construction
activities at the Temporary Barrier sites as long as the work is confined to the established work area.

Old River at Tracy:

Himalayan blackberry (Rubus discolor)
Ripgut brome (Bromus diandrus)

Box elder (Acer negundo)

California wild rose (Rosa californica)
Coyote brush (Baccharis pilularis)

Sandbar willow (Salix exigua)

Hardstem bulrush (Schoenoplectus acutus)
Water Iris (Iris pseudacorus)

Indian hemp (Apocynum cannabinum)
Wild mustard (Brassica sp.)

Grant Line

White alder (Alnus rhombifolia)
Himalayan blackberry (Rubus discolor)



Box elder (Acer negundo)
Sandbar willow (Salix exigua)
Arroyo willow (Salix lasiocarpus)
Milk thistle (Silybum marianum)

Ripgut brome (Bromus diandrus)
Buttonbush (Cephalanthus occidentalis)

Middle River

Buttonbush (Cephalanthus occidentalis)
Hardstem bulrush (Schoenoplectus acutus)
Water iris (Iris pseudacorus)

Marsh pennywort (Hydrocotyle umbellata)
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oK Hazardous Materials Properly Stored v’ Trash Properly Handled
v Fugitive Dust Measures Functioning ,Z’}IazMat containment kit present

Comments for all Concerns Noted Above/Species Observed/ General Comments:
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= Biological Monitoring Field Report
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: Temporary Barriers Project
Biologist Name | 1.k WAML? Date 25 pday 2003
StartTime | p720 End Time f
Yes | No Yes | No
v | Safety Signage per Plans [ Swainson’s Hawk monitoring complete
‘ All Construction Activities within Work : /Dead or Injured Animals on or Adjacent
v Boundaries . 7| to Work Area
S Inspection for Equipment Leaks v Other Wildlife search completed
v Hazardous Materials Properly Stored v Trash Properly Handled
_ v Fugitive Dust Measures Functioning ' HazMat containment kit present

Comments for all Concerns Noted Above/Species Observed/ General Comments:
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= | Biological Monitoring Field Report
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Temporary Barriers Project

Biologist Name | A7.7% gwﬂa/b’ﬂwq Date -3 Mg 2073
Start Time | » 7ﬂg/ End Time /
Yes | No ‘ Yes | No
/ Safety Signage per Plans v’ Swainson’s Hawk monitoring complete
‘ All Construction Activities within Work Dead or Injured Animals on or Adjacent
\/ | Boundaries | to Work Area
A Inspection for Equipment Leaks ' e Other Wildlife search completed
% Hazardous Materials Properly Stored wabf . _| Trash Properly Handled
el Fugitive Dust Measures Functioning —% HazMat containment kit present
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Comments for all Concerns Noted Above/Species Observed/ General Comments:
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StartTime | o725 / End Time '

Yes | No Yes | No | . ]

v Safety Signage per Plans v Swainson’s Hawk monitoring complete
, All Construction Activities within Work Dead or Injured Animals on or Adjacent

v Boundaries | to Work Area :
% Inspection for Equipment Leaks v Other Wildlife search completed
v’ Hazardous Materials Properly Stored v Trash Properly Handled v
v’ Fugitive Dust Measures Functioning v HazMat containment kit present

Comments for all Concerns Noted Above/Species Observed/ General Comments:
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v Safety Signage per Plans v Swainson’s Hawk monitoring complete
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v’ Fugitive Dust Measures Functioning ok HazMat containment kit present
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Start Time 0272 5 o End Time
/ <
Yes | No ‘ . Yes |No |
v’ Safety Signage per Plans N Swainson’s Hawk monitoring complete
All Construction Activities within Work Dead or Injured Animals on or Adjacent
vl Boundaries to Work Area
v Inspection for Equipment Leaks Other Wildlife search completed
. Hazardous Materials Properly Stored Trash Properly Handled
v/ Fugitive Dust Measures Functioning HazMat containment kit present
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Appendix 4: Worker Environmental Awareness Program Outline and Handouts

Temporary Barriers Project 297 California Department of Water Resources
Environmental Permit Compliance Report Bay-Delta Office
January 2014



Worker Environmental Awareness Program

Training will be done by a qualified biologist for all workers at the job site.

Species List for WEAP Training — Handout attachment 1

Winter and Spring Run Chinook Salmon

Central Valley Steelhead

North American Green Sturgeon

Delta Smelt

Longfin Smelt

Swainson’s Hawk

Western Pond Turtle

Best Management Practices

1. No pets, camping, firearms, or any other use of the right of way area will be
allowed. The Contractor’'s employees will not be allowed at the work site during
nonworking hours.

2. Any sightings, trappings, injuries, or fatalities to animals that occur as a result of
project-related activities shall be reported immediately to the Engineer.

3. Food-related trash, such as wrappers, cans, bottles, scraps, shall be placed in
closed containers and removed daily from work sites. Trash or garbage shall be
removed to a county approved disposal site at least weekly by the Contractor.
The right of way shall be policed daily by the Contractor’s personnel.

4. Review of the potential penalties for taking a listed wildlife species will be
described.

5. Protocol to follow if sensitive species are encountered, including appropriate
contact points, such as the Engineer or designated representative, inspectors,
and environmental personnel.

6. Fact sheets or cards will be available to the Contractor’'s employees.

7. Traffic shall be restricted to existing roads and flagged right of way or temporary
construction easement.

Temporary Barriers Project 297 California Department of Water Resources
Environmental Permit Compliance Report Bay-Delta Office

January 2014



Follow-up meetings to present additional topics pertaining to the above subjects as they occur
or are brought to the attention of the Engineer or the Contractor during construction.

Temporary Barriers Project 297 California Department of Water Resources
Environmental Permit Compliance Report Bay-Delta Office
January 2014



WEAP Handout

Delta Smelt

Hypomesus transpacificus

Threatened -

Georgiana S|OUgh State and Federal
Non-Physical Barrier _
Migrate from SF Bay to
Delta
Worker Environmental Spawn from Jan. to Jul.

mostly in the Delta.

Awareness Training

Eat microscopic

crustaceans
Longfin Smelt Rainbow Trout (Steelhead)
Spirinchus thaleichthys Oncorhynchus gairdneri
Species of Concern Endangered —
Federal
Migrate from SF Bay Migrate from fresh to
salt water and back

through Delta
Spawn in late winter to Spawn in fresh water

A from Dec. to Apr.
Spring in the Delta

Eat microscopic

crustaceans
Western Pond Turtle Chinook Salmon
State-Species of Concern Oncorhynchus tshawytscha
Federal
Spring = Threatened
Winter = Endangered
Migrate from fresh to
salt water
Spawn in fresh water
Delta is a migratory
ath
Nests Mar. to Aug. along Juveniles migrate
waterways through the Delta
year round
Basks on logs and beaches
Migration route affects
survival
Temporary Barriers Project 297 California Department of Water Resources
Environmental Permit Compliance Report Bay-Delta Office

January 2014



Federal
Long-lived, slow
growing fish
Adults are mostly
marine
Spawn in fresh
water
Young migrate to
salt water

Threatened -

Green Sturgeon

Acipenser medirostris

Temporary Barriers Project

Environmental Permit Compliance Report

January 2014

297

Swainson’s Hawk
State-Threatened

Nest from Mar to May

Protected from construction impacts
within a % mile of nests

California Department of Water Resources
Bay-Delta Office



Appendix 5: Water Quality Monitoring Data
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Monitoring Results for Turbidity and Settleable Solids State of California Department of Water Resources
Spring 2013

Site: Old River at DMC

Barrier Turbidity Settleable Solids
Sample Time (NTU @ 300ft) (mL/L)
Date Location (PST) Threshold | Measured | Threshold = Measured Observations Observer
Above
5/6/12 Below
Above
Mon Below
Above
5/7/12 Below
Above
Tues Below
Above 0915 16.2 0.1 <0.1
5/8/12 Below 0930 150 14.2 0.1 <0.1 Placing rock into water Jason La Deaux
Above 1240 14.4 0.1 <0.1
Wed Below 1245 150 22.2 0.1 <0.1 Placing rock into water Jason La Deaux
Above 0903 12.2 0.1 <0.1
5/9/12 Below 0908 150 15.6 0.1 <0.1 Placing rock into water Jason La Deaux
Above 1208 18.4 0.1 <0.1
Thur Below 1200 150 24.2 0.1 <0.1 Placing rock into water Jason La Deaux
Above 1027 18.2 0.1 <0.1
5/10/12 Below 1035 150 22.7 0.1 <0.1 Placing rock into water Jason La Deaux
Above 1230 18.3 0.1 <0.1
Fri Below 1235 150 12.2 0.1 <0.1 Placing rock into water Jason La Deaux
Above
5/11/12 Below
Above
Sat Below
Above
5/12/12 Below
Above
Sun Below
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Monitoring Results for Turbidity and Settleable Solids

State of California Department of Water Resources

Spring 2013
Site: Old River at DMC
Barrier Turbidity Settleable Solids
Sample Time (NTU @ 300ft) (mL/L)
Date Location (PST) Threshold | Measured | Threshold = Measured Observations Observer
Above 0947 13.7 0.1 <0.1
5/13/12 Below 0953 150 36.6 0.1 <0.1 Placing rodk into water Joaquin Garza
Above 1221 12.6 0.1 <0.1
Mon Below 1214 150 27.2 0.1 <0.1 Placing rodk into water Joaquin Garza
Above 1000 23.4 0.1 <0.1
5/14/12 Below 1005 150 12.5 0.1 <0.1 Placing rodk into water Jason La Deaux
Above 1204 14.0 0.1 <0.1
Tues Below 1200 150 25.7 0.1 <0.1 Placing rock into water Jason La Deaux
Above 1020 34.2 0.1 <0.1
5/15/12 Below 1025 150 14.7 0.1 <0.1 Placing rock into water Jason La Deaux
Above 1210 28.2 0.1 <0.1
Wed Below 1205 150 48.8 0.1 <0.1 Placing rock into water Jason La Deaux
Above 1000 433 0.1 <0.1
5/16/12 Below 1005 150 21.1 0.1 <0.1 Placing rock into water Wayne Jensen
Above 1210 32.6 0.1 <0.1
Thur Below 1200 150 12.2 0.1 <0.1 Placing rock into water Wayne Jensen
Above 1030 48.7 0.1 <0.1
5/17/12 Below 1035 150 17.1 0.1 <0.1 Placing rock into water Jason La Deaux
Above 1205 21.0 0.1 <0.1
Fri Below 1200 150 121 0.1 <0.1 Placing rock into water Jason La Deaux
Above
5/18/12 Below
Above
Sat Below
Above
5/19/12 Below
Above
Sun Below

Page 2 of 4




Monitoring Results for Turbidity and Settleable Solids

State of California Department of Water Resources

Spring 2013
Site: Old River at DMC
Barrier Turbidity Settleable Solids
Sample Time (NTU @ 300ft) (mL/L)
Date Location (PST) Threshold | Measured | Threshold = Measured Observations Observer
Above 0840 14.2 0.1 <0.1
5/20/12 Below 0850 150 44.8 0.1 <0.1 Placing rodk into water Wayne Jensen
Above 1200 19.8 0.1 <0.1
Mon Below 1205 150 16.7 0.1 <0.1 Placing rodk into water Wayne Jensen
Above 0947 12.8 0.1 <0.1
5/21/12 Below 0940 150 17.7 0.1 <0.1 Placing rodk into water Joaquin Garza
Above 1216 20.5 0.1 <0.1
Tues Below 1156 150 17.4 0.1 <0.1 Placing rock into water Joaquin Garza
Above 0837 11.2 0.1 <0.1
5/22/12 Below 0847 150 17.2 0.1 <0.1 Placing rock into water Wayne Jensen
Above 1210 14.7 0.1 <0.1
Wed Below 1200 150 233 0.1 <0.1 Placing rock into water Wayne Jensen
Above 0900
5/23/12 Below 0900 No water work at this time Wayne Jensen
Above 1205 15.3 0.1 <0.1
Thur Below 1155 150 16.9 0.1 <0.1 Placing rock into water Wayne Jensen
Above 0950 16.1 0.1 <0.1
5/24/12 Below 0955 150 24.8 0.1 <0.1 Placing rock into water Jason La Deaux
Above 1200 22.7 0.1 <0.1
Fri Below 1205 150 243 0.1 <0.1 Placing rock into water Jason La Deaux
Above
5/25/12 Below
Above
Sat Below
Above
5/26/12 Below
Above
Sun Below
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Monitoring Results for Turbidity and Settleable Solids State of California Department of Water Resources
Spring 2013

Site: Old River at DMC

Barrier Turbidity Settleable Solids
Sample Time (NTU @ 300ft) (mL/L)
Date Location (PST) Threshold | Measured | Threshold = Measured Observations Observer

Above
5/27/12 Below Memorial Day
Above
Mon Below

Above 1025 37.3 0.1 <0.1
5/28/12 Below 1020 150 18.8 0.1 <0.1 Placing rock into water Jason La Deaux
Above 1205 35.2 0.1 <0.1
Tues Below 1200 150 32.1 0.1 <0.1 Placing rock into water Jason La Deaux

Above
5/29/12 Below
Above
Wed Below

Above
5/30/12 Below
Above
Thur Below

Above
5/31/12 Below
Above
Fri Below

Above
6/1/12 Below
Above
Sat Below

Above
6/2/12 Below
Above
Sun Below
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Monitoring Results for Turbidity and Settleable Solids

State of California Department of Water Resources

Fall 2013
Site: Old River at DMC
Barrier Turbidity Settleable Solids
Sample Time (NTU @ 300ft) (mL/L)
Date Location (PST) Threshold | Measured | Threshold = Measured Observations Observer
Above
10/28/13 Below
Above
Mon Below
Above
10/29/13 Below
Above
Tues Below
Above
10/30/13 Below
Above
Wed Below
Above 0930 12.4 0.1 <0.1
10/31/13 Below 0940 15 NTU diff. 3.8 0.1 <0.1 Removing rock from water Jason La Deaux
Above 1210 19.9 0.1 <0.1
Thur Below 1200 15 NTU diff. 33.7 0.1 <0.1 Removing rock from water Jason La Deaux
Above 0950 59.8 0.1 <0.1
11/1/13 Below 0955 15 NTU diff. 71.0 0.1 <0.1 Removing rock from water Jason La Deaux
Above 1200 68.2 0.1 <0.1
Fri Below 1205 15 NTU diff. 79.4 0.1 <0.1 Removing rock from water Jason La Deaux
Above 0830 13.5 0.1 <0.1
11/2/13 Below 0840 15 NTU diff. 22.1 0.1 <0.1 Removing rock from water Joaquin Garza
Above 1235 13.8 0.1 <0.1
Sat Below 1240 15 NTU diff. 17.5 0.1 <0.1 Removing rock from water Joaquin Garza
Above 0830 68.4 0.1 <0.1
11/3/13 Below 0840 15 NTU diff. 67.6 0.1 <0.1 Removing rock from water Jason La Deaux
Above 1245 62.7 0.1 <0.1
Sun Below 1250 15 NTU diff. 65.8 0.1 <0.1 Removing rock from water Jason La Deaux
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Monitoring Results for Turbidity and Settleable Solids

State of California Department of Water Resources

Fall 2013
Site: Old River at DMC
Barrier Turbidity Settleable Solids
Sample Time (NTU @ 300ft) (mL/L)
Date Location (PST) Threshold | Measured | Threshold | Measured Observations Observer
Above 1100 13.9 0.1 <01
11/4/13 Below 1105 15 NTU diff. 23.3 0.1 <01 Removing rock from water Tom Coleman
Above 1200 13.6 0.1 <01
Mon Below 1205 15 NTU diff. 21.1 0.1 <0.1 Removing rock from water Tom Coleman
Above 0945 26.3 0.1 <01
11/5/13 Below 0955 15 NTU diff. 29.0 0.1 <0.1 Removing rock from water Wayne Jensen
Above 1200 - 0.1 <0.1
Tues Below 1205 15 NTU diff. - 0.1 <0.1 No water work Wayne Jensen
Above 1050 16.4 0.1 <01
11/6/13 Below 1040 15 NTU diff. 4.2 0.1 <01 Removing rock from water Joaquin Garza
Above 1300 22.2 0.1 <01
Wed Below 1310 15 NTU diff. 20.2 0.1 <0.1 Removing rock from water Joaquin Garza
Above 0920 26.0 0.1 <0.1 Removing rock from water
11/7/13 Below 0930 15 NTU diff. 5.6 0.1 <01 Exceedance observed; work slow-down Joaquin Garza
Above 1055 16.4 0.1 <0.1
Below 1035 15 NTU diff. 4.2 0.1 <0.1 Removing rock from water Joaquin Garza
Above 1310 9.5 0.1 <0.1 Removing rock from water
Below 1305 15 NTU diff. 30.1 0.1 <0.1 Exceedance observed; work slow-down Joaquin Garza
Above 1400 9.2 0.1 <01
Thur Below 1410 15 NTU diff. 17.8 0.1 <0.1 Removing rock from water Joaquin Garza
Above 0950 16.1 0.1 <01
11/8/13 Below 0955 15 NTU diff. 9.4 0.1 <0.1 Removing rock from water Jason La Deaux
Above 1200 12.1 0.1 <01
Fri Below 1205 15 NTU diff. 5.0 0.1 <0.1 Removing rock from water Jason La Deaux
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Monitoring Results for Turbidity and Settleable Solids

State of California Department of Water Resources

Fall 2013
Site: Old River at DMC
Barrier Turbidity Settleable Solids
Sample Time (NTU @ 300ft) (mL/L)
Date Location (PST) Threshold | Measured | Threshold = Measured Observations Observer
Above 0950 63.8 0.1 <0.1
11/11/13 Below 0955 15 NTU diff. 59.2 0.1 <0.1 Removing rock from water Jason La Deaux
Above 1205 34.6 0.1 <0.1
Mon Below 1210 15 NTU diff. 48.8 0.1 <0.1 Removing rock from water Jason La Deaux
Above 1040 52.8 0.1 <0.1
11/12/13 Below 1050 15 NTU diff. 43.1 0.1 <0.1 Removing rock from water Jason La Deaux
Above 1210 53.2 0.1 <0.1
Tues Below 1205 15 NTU diff. 49.9 0.1 <0.1 Removing rock from water Jason La Deaux
Above 0915 34.7 0.1 <0.1
11/13/13 Below 0925 15 NTU diff. 46.2 0.1 <0.1 Removing rock from water Wayne Jensen
Above 1200 39.1 0.1 <0.1
Wed Below 1205 15 NTU diff. 29.6 0.1 <0.1 Removing rock from water Wayne Jensen
Above 0840 13.3 0.1 <0.1
11/14/13 Below 0845 15 NTU diff. 23.3 0.1 <0.1 Removing rock from water Wayne Jensen
Above 1205 30.2 0.1 <0.1
Thur Below 1200 15 NTU diff. 433 0.1 <0.1 Removing rock from water Wayne Jensen
Above 0900 16.1 0.1 <0.1
11/15/13 Below 0910 15 NTU diff. 26.8 0.1 <0.1 Removing rock from water Wayne Jensen
Above 1200 29.5 0.1 <0.1
Fri Below 1205 15 NTU diff. 42.5 0.1 <0.1 Removing rock from water Wayne Jensen
Above
11/16/13 Below
Above
Sat Below
Above
11/17/13 Below
Above
Sun Below
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Monitoring Results for Turbidity and Settleable Solids State of California Department of Water Resources
Fall 2013

Site: Old River at DMC

Barrier Turbidity Settleable Solids
Sample Time (NTU @ 300ft) (mL/L)
Date Location (PST) Threshold | Measured | Threshold = Measured Observations Observer

Above 0830 26.7 0.1 <0.1
11/18/13 Below 0845 15 NTU diff. 12.7 0.1 <0.1 Removing rock from water Wayne Jensen
Above 1205 43.0 0.1 <0.1
Mon Below 1215 15 NTU diff. 34.5 0.1 <0.1 Removing rock from water Wayne Jensen

Above
11/19/13 Below
Above
Tues Below

Above
11/20/13 Below
Above
Wed Below

Above
11/21/13 Below
Above
Thur Below

Above
11/22/13 Below
Above
Fri Below

Above
11/23/13 Below
Above
Sat Below

Above
11/24/13 Below
Above
Sun Below
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Monitoring Results for Turbidity and Settleable Solids

State of California Department of Water Resources

Spring 2013
Site: Middle River
Barrier Turbidity Settleable Solids
Sample Time (NTU @ 300ft) (mL/L)
Date Location (PST) Threshold | Measured | Threshold = Measured Observations Observer
Above 1025 17.3 0.1 <0.1
5/13/13 Below 1032 150 27.9 0.1 <0.1 Placing rock into water Joaquin Garza
Above 1140 15.4 0.1 <0.1
Mon Below 1145 150 26.6 0.1 <0.1 Placing rock into water Joaquin Garza
Above 0910 15.7 0.1 <0.1
5/14/13 Below 0915 150 31.8 0.1 <0.1 Placing rock into water Jason La Deaux
Above 1247 38.6 0.1 <0.1
Tues Below 1237 150 194 0.1 <0.1 Placing rock into water Jason La Deaux
Above
5/15/13 Below All work is complete 5/14/13 Jason La Deaux
Above
Wed Below
Above
5/16/13 Below
Above
Thur Below
Above
5/17/13 Below
Above
Fri Below
Above
5/18/13 Below
Above
Sat Below
Above
5/19/13 Below
Above
Sun Below
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Monitoring Results for
Turbidity and Settleable Solids
Spring 2013

Site:  Middle River

State of California Department of Water Resources

Abbreviations Key Turbidity Criteria Settleable Solids (S.S.)
A or Above |Above the Barrier Ebb B-A < 15ntu Threshold = 0.1 ml/L
B or Below [Below the Barrier Flood| A-B < 15ntu
1 Initial Sample B-A < 15ntu S.S.<0.1 ml/L
2 2nd Sample (if nec.) Slack -and-
3 3rd Sample (if nec.) A-B < 15ntu
CONDITIONS LOCATION TIME TURB. S.S. OBSERVATIONS
DATE: Friday, June 21, 2013 TECH: Jason La Deaux
Above 1| 1025 24.6 <0.1
L Below 1| 1030 15.4 <0.1 Excavator raising barrier;
X |Ebb Above 2 Placing rock in water
[ ] Flood Below 2
] Slack Above 3
o Below 3
- Above 1| 1200 10.3 <0.1
| x |Ebb Below 1| 1205 17.4 <0.1 Excavator raising barrier;
Flood Above 2 Placing rock in water
[ ] Slack Below 2
o Above 3
Below 3

DATE:

TECH:
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Monitoring Results for Turbidity and Settleable Solids

State of California Department of Water Resources

Fall 2013
Site: Middle River
Barrier Turbidity Settleable Solids
Sample Time (NTU @ 300ft) (mL/L)
Date Location (PST) Threshold | Measured | Threshold = Measured Observations Observer
Above 1030 24.8 0.1 <0.1
10/28/13 Below 1040 15 NTU diff. 23.5 0.1 <0.1 Removing rock from water Wayne Jensen
Above 1200 13.7 0.1 <0.1
Mon Below 1210 15 NTU diff. 11.0 0.1 <0.1 Removing rock from water Wayne Jensen
Above 0850 13.0 0.1 <0.1
10/29/13 Below 0900 15 NTU diff. 8.9 0.1 <0.1 Removing rock from water Wayne Jensen
Above 1200 14.2 0.1 <0.1
Tues Below 1205 15 NTU diff. 22.2 0.1 <0.1 Removing rock from water Wayne Jensen
Above 0920 4.2 0.1 <0.1
10/30/13 Below 0934 15 NTU diff. 6.6 0.1 <0.1 Removing rock from water Joaquin Garza
Above 1205 7.5 0.1 <0.1
Wed Below 1200 15 NTU diff. 5.7 0.1 <0.1 Removing rock from water Joaquin Garza
Above 0815 7.4 0.1 <0.1
10/31/13 Below 0810 15 NTU diff. 19.3 0.1 <0.1 Removing rock from water Jason La Deaux
Above 1250 22.7 0.1 <0.1
Thur Below 1300 15 NTU diff. 10.9 0.1 <0.1 Removing rock from water Jason La Deaux
Above 0905 22.4 0.1 <0.1
11/1/13 Below 0900 15 NTU diff. 36.6 0.1 <0.1 Removing rock from water Jason La Deaux
Above 1315 16.9 0.1 <0.1
Fri Below 1310 15 NTU diff. 29.1 0.1 <0.1 Removing rock from water Jason La Deaux
Above
11/2/13 Below
Above
Sat Below
Above
11/3/13 Below
Above
Sun Below
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Monitoring Results for Turbidity and Settleable Solids State of California Department of Water Resources

Spring 2013
Site: Grantline Canal
Barrier Turbidity Settleable Solids
Sample Time (NTU @ 300ft) (mL/L)
Date Location (PST) Threshold | Measured | Threshold = Measured Observations Observer
Above
5/13/13 Below
Above
Mon Below
Above
5/14/13 Below
Above
Tues Below
Above
5/15/13 Below
Above
Wed Below
Above
5/16/13 Below
Above
Thur Below
Above 0940 12.0 0.1 <0.1
5/17/13 Below 0945 150 12.2 0.1 <0.1 Placing rock into water Jason La Deaux
Above 1330 12.2 0.1 <0.1
Fri Below 1345 150 12.7 0.1 <0.1 Placing rock into water Jason La Deaux
Above
5/18/13 Below
Above
Sat Below
Above
5/19/13 Below
Above
Sun Below
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Monitoring Results for Turbidity and Settleable Solids State of California Department of Water Resources
Spring 2013

Site: Grantline Canal

Barrier Turbidity Settleable Solids
Sample Time (NTU @ 300ft) (mL/L)
Date Location (PST) Threshold | Measured | Threshold = Measured Observations Observer
Above 0805 16.7 0.1 <0.1
5/20/13 Below 0815 150 15.7 0.1 <0.1 Placing rock in water Wayne Jensen
Above 1236
Mon Below 1226 No workers at site Wayne Jensen
Above 1020 15.6 0.1 <0.1
5/21/13 Below 1008 150 15.5 0.1 <0.1 Placing rock in water Joaquin Garza
Above 1244 10.8 0.1 <0.1
Tues Below 1235 150 13.7 0.1 <0.1 Placing rock in water Joaquin Garza
Above 0810 16.6 0.1 <0.1
5/22/13 Below 0800 150 11.9 0.1 <0.1 Placing rock in water Wayne Jensen
Above 1237 21.3 0.1 <0.1
Wed Below 1227 150 124 0.1 <0.1 Placing rock in water Wayne Jensen
Above 0815 12.2 0.1 <0.1
5/23/13 Below 0825 150 15.2 0.1 <0.1 Placing rock in water Wayne Jensen
Above 1245 12.7 0.1 <0.1
Thur Below 1255 150 17.0 0.1 <0.1 Placing rock in water Wayne Jensen
Above 0915 16.2 0.1 <0.1
5/24/13 Below 0910 150 14.8 0.1 <0.1 Placing rock in water Jason La Deaux
Above 1235 19.8 0.1 <0.1
Fri Below 1230 150 25.7 0.1 <0.1 Placing rock in water Jason La Deaux
Above
5/25/13 Below
Above
Sat Below
Above
5/26/13 Below
Above
Sun Below
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Monitoring Results for Turbidity and Settleable Solids State of California Department of Water Resources
Spring 2013

Site: Grantline Canal

Barrier Turbidity Settleable Solids
Sample Time (NTU @ 300ft) (mL/L)
Date Location (PST) Threshold | Measured | Threshold = Measured Observations Observer

Above
5/27/13 Below Memorial Day
Above
Mon Below

Above 0945 26.7 0.1 <0.1
5/28/13 Below 0950 150 15.0 0.1 <0.1 Placing rock in water Jason La Deaux
Above 1235 25.2 0.1 <0.1
Tues Below 1230 150 12.3 0.1 <0.1 Placing rock in water Jason La Deaux

Above
5/29/13 Below

Above
Wed Below

Above
5/30/13 Below
Above
Thur Below

Above
5/31/13 Below
Above
Fri Below

Above
6/1/13 Below
Above
Sat Below

Above
6/2/13 Below
Above
Sun Below
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Monitoring Results for
Turbidity and Settleable Solids

Spring 2013

Site:  Grantline Canal

State of California Department of Water Resources

Abbreviations Key Turbidity Criteria Settleable Solids (S.S.)
A or Above |Above the Barrier Ebb | A-B < 15ntu Threshold = 0.1 ml/L
B or Below [Below the Barrier Flood| B-A < 15ntu
1 Initial Sample A-B < 15ntu S.S.<0.1 ml/L
2 2nd Sample (if nec.) Slack -and-
3 3rd Sample (if nec.) B-A < 15ntu
CONDITIONS LOCATION TIME TURB. S.S. OBSERVATIONS
DATE: Monday, June 03, 2013 TECH: Wayne Jensen
Above 1| 0745 30.0 <0.1
Below 1| 0755 35.4 <0.1 Placing rock in water
T Ebb Above 2
[ ] Flood Below 2
] Slack Above 3
o Below 3
- Above 1| 1200 14.3 <0.1
| x |Ebb Below 1| 1210 27.1 <0.1 Placing rock in water
Flood Above 2
[ ] Slack Below 2
o Above 3
Below 3
DATE: Tuesday, June 04, 2013 TECH: Jason La Deaux
Above 1| 0935 23.7 <0.1
Below 1| 0940 31.2 <0.1 Placing rock in water
T Ebb Above 2
[ ] Flood Below 2
] Slack Above 3
o Below 3
- Above 1| 1200 26.4 <0.1
| x |Ebb Below 1l 1212 40.1 <0.1 Placing rock in water
Flood Above 2
[ ] Slack Below 2
o Above 3
Below 3
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Monitoring Results for
Turbidity and Settleable Solids
Spring 2013

Site:  Grantline Canal

State of California Department of Water Resources

Abbreviations Key Turbidity Criteria Settleable Solids (S.S.)
A or Above |Above the Barrier Ebb A-B < 15ntu Threshold = 0.1 mi/L
B or Below [Below the Barrier Flood| B-A < 15ntu

1 Initial Sample A-B < 15ntu S$.5.<0.1ml/L

2 2nd Sample (if nec.) Slack -and-

3 3rd Sample (if nec.) B-A < 15ntu

CONDITIONS  LOCATION TIME TURB. S.S. OBSERVATIONS
DATE: Wednesday, June 05, 2013 TECH: Joaquin Garza

Above 1| 0950 21.5 <0.1
Below 1| 1000 31.9 <0.1 Placing rock in water

T Ebb Above 2

[ ] Flood Below 2

] Slack Above 3

o Below 3

- Above 1| 1200 56.1 <0.1

| x |Ebb Below 1| 1205 36.9 <0.1 Placing rock in water.

Flood Above 2| 1235 33.5

[ ] Slack Below 2| 1240 42.8

o Above 3
Below 3

DATE: Thursday, June 06, 2013 TECH: Jason La Deaux

Above 1| 0915 15.8 <0.1
Below 1| 0920 23.7 <0.1 Placing rock in water

T Ebb Above 2

[ ] Flood Below 2

] Slack Above 3

o Below 3

- Above 1| 1215 34.2 <0.1

| x |Ebb Below 1| 1225 32.2 <0.1 Placing rock in water

Flood Above 2

[ ] Slack Below 2

o Above 3
Below 3
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Monitoring Results for
Turbidity and Settleable Solids
Spring 2013

Site:  Grantline Canal

State of California Department of Water Resources

Abbreviations Key Turbidity Criteria Settleable Solids (S.S.)
A or Above |Above the Barrier Ebb A-B < 15ntu Threshold = 0.1 mi/L
B or Below [Below the Barrier Flood| B-A < 15ntu

1 Initial Sample A-B < 15ntu S$.5.<0.1ml/L

2 2nd Sample (if nec.) Slack -and-

3 3rd Sample (if nec.) B-A < 15ntu

CONDITIONS LOCATION TIME TURB. S.S. OBSERVATIONS
DATE: Monday, June 10, 2013 TECH: Joaquin Garza
Above 1| 0930 14.6 <0.1
Below 1| 0915 20.9 <0.1 Placing rock in water
T Ebb Above 2
[ ] Flood Below 2
] Slack Above 3
o Below 3
Above 1| 1400
EN Below 1| 1400 No water work at this time
] Flood Above 2
[ ] Slack Below 2
o Above 3
Below 3

DATE: Tuesday, June 11, 2013

TECH: Jason La Deaux

Ebb
Flood
Slack

Construction postponed until further notice.

Ebb
Flood
Slack
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Monitoring Results for
Turbidity and Settleable Solids

Spring 2013

Site:  Grantline Canal

State of California Department of Water Resources

Abbreviations Key Turbidity Criteria Settleable Solids (S.S.)
A or Above |Above the Barrier Ebb B-A < 15ntu Threshold = 0.1 ml/L
B or Below [Below the Barrier Flood| A-B < 15ntu
1 Initial Sample B-A < 15ntu S.S.<0.1 ml/L
2 2nd Sample (if nec.) Slack -and-
3 3rd Sample (if nec.) A-B < 15ntu
CONDITIONS LOCATION TIME TURB. S.S. OBSERVATIONS
DATE: Tuesday, June 18, 2013 TECH: Jason La Deaux
Above 1| 0900 65.9 <0.1
Below 1| 0905 73.9 <0.1 Closing off channel; Placing rock in water
T Ebb Above 2
[ ] Flood Below 2
] Slack Above 3
o Below 3
- Above 1| 1215 49.3 <0.1
X |Ebb Below 1| 1220 38.7 <0.1 Closing off channel; Placing rock in water
] Flood Above 2
[ ] Slack Below 2
o Above 3
Below 3
DATE: Wednesday, June 19, 2013 TECH: Jason La Deaux
Above 1| 1045 17.0 <0.1
Below 1| 1030 24.3 <0.1 Excavator working in water
T Ebb Above 2
[ ] Flood Below 2
] Slack Above 3
o Below 3
- Above 1| 1220 10.4 <0.1
X |Ebb Below 1| 1210 14.3 <0.1 Excavator working in water
] Flood Above 2
[ ] Slack Below 2
o Above 3
Below 3
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Monitoring Results for
Turbidity and Settleable Solids

Spring 2013

Site:  Grantline Canal

State of California Department of Water Resources

Abbreviations Key Turbidity Criteria Settleable Solids (S.S.)
A or Above |Above the Barrier Ebb B-A < 15ntu Threshold = 0.1 mi/L
B or Below [Below the Barrier Flood| A-B < 15ntu
1 Initial Sample B-A < 15ntu S$.5.<0.1ml/L
2 2nd Sample (if nec.) Slack -and-
3 3rd Sample (if nec.) A-B < 15ntu
CONDITIONS LOCATION TIME TURB. S.S. OBSERVATIONS
DATE: Thursday, June 20, 2013 TECH: Wayne Jensen
Above 1| 0830 21.5 <0.1
Below 1| 0840 31.9 <0.1 Placing rock in water
T Ebb Above 2
[ ] Flood Below 2
] Slack Above 3
o Below 3
- Above 1| 1200 33.6 <0.1
X |Ebb Below 1| 1205 443 <0.1 Excavator working in water
] Flood Above 2
[ ] Slack Below 2
o Above 3
Below 3
DATE: TECH:
Above 1
Below 1
[ ] Ebb Above 2
[ ] Flood Below 2
] Slack Above 3
o Below 3
Above 1
BED Below 1
] Flood Above 2
[ ] Slack Below 2
o Above 3
Below 3
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Monitoring Results for Turbidity and Settleable Solids

State of California Department of Water Resources

Fall 2013
Site: Grantline Canal
Barrier Turbidity Settleable Solids
Sample Time (NTU @ 300ft) (mL/L)
Date Location (PST) Threshold | Measured | Threshold = Measured Observations Observer
Above
10/28/13 Below
Above
Mon Below
Above
10/29/13 Below
Above
Tues Below
Above 0840 3.2 0.1 <0.1
10/30/13 Below 0830 15 NTU diff. 6.4 0.1 <0.1 Removing rock from water Joaquin Garza
Above 1222 3.1 0.1 <0.1
Wed Below 1231 15 NTU diff. 5.5 0.1 <0.1 Removing rock from water Joaquin Garza
Above 0850 9.4 0.1 <0.1
10/31/13 Below 0840 15 NTU diff. 7.2 0.1 <0.1 Removing rock from water Jason La Deaux
Above 1230 45.9 0.1 <0.1
Thur Below 1240 15 NTU diff. 31.7 0.1 <0.1 Removing rock from water Jason La Deaux
Above 0920 11.7 0.1 <0.1
11/1/13 Below 0930 15 NTU diff. 13.0 0.1 <0.1 Removing rock from water Jason La Deaux
Above 1250 16.1 0.1 <0.1
Fri Below 1255 15 NTU diff. 8.9 0.1 <0.1 Removing rock from water Jason La Deaux
Above 0900 8.5 0.1 <0.1
11/2/13 Below 0910 15 NTU diff. 15.2 0.1 <0.1 Removing rock from water Joaquin Garza
Above 1310 10.5 0.1 <0.1
Sat Below 1305 15 NTU diff. 14.1 0.1 <0.1 Removing rock from water Joaquin Garza
Above 0750 10.2 0.1 <0.1
11/3/13 Below 0755 15 NTU diff. 8.1 0.1 <0.1 Removing rock from water Jason La Deaux
Above 1310 28.2 0.1 <0.1
Sun Below 1320 15 NTU diff. 15.2 0.1 <0.1 Removing rock from water Jason La Deaux
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Monitoring Results for Turbidity and Settleable Solids

State of California Department of Water Resources

Fall 2013
Site: Grantline Canal
Barrier Turbidity Settleable Solids
Sample Time (NTU @ 300ft) (mL/L)
Date Location (PST) Threshold | Measured | Threshold = Measured Observations Observer
Above 1000 17.6 0.1 <0.1
11/4/13 Below 1010 15 NTU diff. 20.8 0.1 <0.1 Removing rock from water Tom Coleman
Above 1230 19.7 0.1 <0.1
Mon Below 1240 15 NTU diff. 235 0.1 <0.1 Removing rock from water Tom Coleman
Above 0845 10.0 0.1 <0.1
11/5/13 Below 0855 15 NTU diff. 7.5 0.1 <0.1 Removing rock from water Wayne Jensen
Above 1255 14.0 0.1 <0.1
Tues Below 1245 15 NTU diff. 213 0.1 <0.1 Removing rock from water Wayne Jensen
Above 0840 8.8 0.1 <0.1
11/6/13 Below 0850 15 NTU diff. 10.0 0.1 <0.1 Removing rock from water Joaquin Garza
Above 1340 6.8 0.1 <0.1
Wed Below 1330 15 NTU diff. 11.2 0.1 <0.1 Removing rock from water Joaquin Garza
Above 1055 7.3 0.1 <0.1
11/7/13 Below 1050 15 NTU diff. 6.2 0.1 <0.1 Removing rock from water Joaquin Garza
Above 1340 7.0 0.1 <0.1
Thur Below 1330 15 NTU diff. 9.5 0.1 <0.1 Removing rock from water Joaquin Garza
Above 1030 12.8 0.1 <0.1
11/8/13 Below 1035 15 NTU diff. 12.1 0.1 <0.1 Removing rock from water Jason La Deaux
Above 1205 18.3 0.1 <0.1
Fri Below 1210 15 NTU diff. 111 0.1 <0.1 Removing rock from water Jason La Deaux
Above
11/9/13 Below
Above
Sat Below
Above
11/10/13 Below
Above
Sun Below
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Monitoring Results for Turbidity and Settleable Solids State of California Department of Water Resources
Fall 2013

Site: Grantline Canal

Barrier Turbidity Settleable Solids
Sample Time (NTU @ 300ft) (mL/L)
Date Location (PST) Threshold | Measured | Threshold = Measured Observations Observer

Above 0920 7.3 0.1 <0.1
11/11/13 Below 0925 15 NTU diff. 16.8 0.1 <0.1 Removing rock from water Jason La Deaux
Above 1235 8.8 0.1 <0.1
Mon Below 1230 15 NTU diff. 17.4 0.1 <0.1 Removing rock from water Jason La Deaux

Above 0930 9.7 0.1 <0.1
11/12/13 Below 0940 15 NTU diff. 17.4 0.1 <0.1 Removing rock from water Jason La Deaux
Above 1230 31.8 0.1 <0.1
Tues Below 1235 15 NTU diff. 18.8 0.1 <0.1 Removing rock from water Jason La Deaux

Above
11/13/13 Below
Above
Wed Below

Above
11/14/13 Below
Above
Thur Below

Above
11/15/13 Below
Above
Fri Below

Above
11/16/13 Below
Above
Sat Below

Above
11/17/13 Below
Above
Sun Below
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Monthly statistics for the Grant Line Canal continuous water quality monitoring stations

Water Temperature (°C) Dissolved Oxygen (mg/L) pH
Month Doughty | GLC abv GLC @ GLC Doughty | GLC abv GLC @ GLC Doughty | GLC abv GLC @ GLC
Cut Barrier {Tracy Blvdi East Cut Barrier {Tracy Blvdi East Cut Barrier {Tracy Blvdi East
MAXIMUMS MAXIMUMS MAXIMUMS
January 11.7 11.6 115 - 11.75 11.47 11.41 - 8.31 8.07 7.95 -
February 13.1 13.1 12.9 - 12.25 11.91 11.62 - 8.38 8.34 8.02 -
March 20.1 20.1 20.1 20.2 13.14 12.65 12.48 12.61 8.38 8.38 8.45 8.57
April 20.7 20.6 20.7 20.7 13.68 13.68 13.77 13.96 8.92 8.88 8.95 8.83
May 22.6 22.6 22.6 22.7 11.09 11.20 11.33 11.85 8.69 8.55 8.73 8.61
June 28.8 28.7 27.3 28.3 14.43 15.04 11.13 12.94 9.12 9.00 8.69 8.77
July 30.6 31.1 29.6 30.4 12.86 12.96 7.45 13.30 8.70 8.67 7.71 8.68
August 27.3 - 26.8 27.7 8.72 - 6.32 8.68 8.10 - 7.58 8.01
September 25.7 - 25.3 26.1 9.07 - 8.32 9.98 7.88 - 7.76 8.04
October 20.3 - 20.1 20.3 10.67 - 9.45 9.86 7.95 - 7.78 7.89
November 15.0 - 15.2 15.1 10.77 - 10.11 10.34 7.87 - 7.86 7.89
December 12.6 - 12.4 12.5 13.68 - 13.22 13.23 8.24 - 8.15 7.92
AVERAGES AVERAGES AVERAGES
January 8.5 8.5 8.6 - 10.43 10.45 10.38 - 7.96 7.75 7.76 -
February 11.2 11.0 11.2 - 10.67 10.66 10.56 - 7.94 7.98 7.84 -
March 16.0 16.0 16.0 16.0 9.51 9.41 9.32 9.62 7.77 7.72 7.78 7.77
April 18.5 18.5 18.6 18.5 7.49 7.92 7.78 8.01 7.45 7.45 7.43 7.44
May 19.1 19.2 19.1 19.1 6.96 7.89 7.85 7.91 7.38 7.30 7.36 7.34
June 23.8 23.9 23.7 24.1 6.66 6.47 6.06 7.01 7.65 7.60 7.57 7.63
July 26.5 26.7 26.4 26.7 4.04 4.10 3.38 5.10 7.34 7.30 7.26 7.45
August 24.8 - 24.6 24.9 4.49 - 3.60 4.84 7.32 - 7.26 7.38
September 22.6 - 22.6 22.7 6.70 - 5.90 6.70 7.48 - 7.45 7.52
October 17.6 - 17.6 17.6 8.55 - 8.08 8.36 7.55 - 7.55 7.56
November 13.3 - 13.3 13.3 9.12 - 8.99 9.23 7.61 - 7.64 7.57
December 8.4 - 8.4 8.4 11.54 - 11.35 11.43 7.88 - 7.85 7.70
MEDIANS MEDIANS MEDIANS
January 8.1 8.1 8.2 - 10.35 10.35 10.31 - 7.99 7.76 7.78 -
February 11.2 11.2 11.3 - 10.66 10.62 10.51 - 7.97 7.99 7.84 -
March 15.9 16.1 16.1 16.1 9.54 9.37 9.26 9.57 7.78 7.70 7.82 7.76
April 18.6 18.6 18.7 18.6 7.36 7.79 7.66 7.90 7.54 7.48 7.51 7.56
May 19.1 19.3 19.2 19.2 7.04 8.03 7.99 8.07 7.46 7.30 7.39 7.33
June 23.6 23.8 23.7 24.1 6.48 6.02 5.80 6.84 7.74 7.57 7.55 7.67
July 26.4 26.4 26.2 26.6 3.77 3.51 3.19 4.68 7.33 7.27 7.26 7.43
August 24.7 - 24.5 24.7 4.39 - 3.55 4.72 7.33 - 7.27 7.36
September 23.0 - 23.1 23.1 6.63 - 5.72 6.65 7.49 - 7.44 7.52
October 17.9 - 17.7 17.8 8.56 - 8.12 8.41 7.58 - 7.59 7.58
November 135 - 135 13.4 9.13 - 9.03 9.26 7.63 - 7.68 7.57
December 8.3 - 8.3 8.3 11.66 - 11.45 11.48 7.89 - 7.84 7.70
MINIMUMS MINIMUMS MINIMUMS
January 5.9 6.1 6.4 - 9.13 9.61 9.48 - 7.57 7.51 7.51 -
February 9.3 9.5 9.8 - 7.78 9.61 9.71 - 7.61 7.68 7.67 -
March 11.9 12.3 12.3 12.2 4.66 6.86 6.64 7.05 7.47 7.43 7.42 7.43
April 15.6 15.6 15.6 15.6 4.98 6.00 5.97 6.18 7.03 7.20 7.14 7.08
May 16.3 16.5 16.5 16.5 0.43 6.32 6.43 6.46 6.99 7.15 7.13 7.14
June 20.8 20.9 20.9 21.1 1.16 3.19 2.99 3.74 7.08 7.26 7.23 7.20
July 24.4 24.2 24.4 24.4 0.57 0.56 1.17 1.64 7.06 7.07 7.07 7.16
August 22.8 - 23.1 23.1 2.13 - 141 2.36 7.07 - 7.06 7.16
September 18.4 - 18.7 18.6 4.45 - 3.36 4.34 7.20 - 7.22 7.32
October 14.0 - 14.3 14.2 6.60 - 6.47 6.67 7.21 - 7.33 7.17
November 11.3 - 11.3 11.3 6.26 - 7.13 7.77 7.27 - 7.26 7.33
December 6.1 - 6.2 6.2 9.08 - 8.61 9.27 7.56 - 7.67 7.53
STANDARD DEVIATIONS STANDARD DEVIATIONS STANDARD DEVIATIONS
January 14 14 1.4 - 0.42 0.41 0.37 - 0.16 0.11 0.08 -
February 0.7 0.7 0.6 - 0.55 0.37 0.34 - 0.15 0.13 0.06 -
March 1.7 1.7 1.7 1.7 1.09 0.96 0.98 0.93 0.14 0.16 0.18 0.18
April 1.0 1.0 1.0 1.0 1.04 0.98 0.97 0.98 0.29 0.27 0.29 0.31
May 1.3 1.2 1.2 1.2 1.25 0.71 0.68 0.72 0.23 0.16 0.20 0.17
June 15 1.6 1.5 15 1.85 1.77 1.38 1.71 0.41 0.31 0.26 0.34
July 11 1.3 1.1 1.2 1.75 1.88 0.98 1.96 0.20 0.22 0.09 0.26
August 0.9 - 0.8 0.9 0.89 - 0.70 1.07 0.12 - 0.07 0.12
September 1.9 - 1.8 1.9 0.81 - 0.96 0.90 0.10 - 0.08 0.10
October 1.4 - 13 1.3 0.61 - 0.44 0.48 0.12 - 0.09 0.12
November 1.1 - 11 1.1 0.51 - 0.42 0.46 0.10 - 0.10 0.11
December 1.6 -- 1.6 1.6 0.87 -- 0.94 0.76 0.11 -- 0.10 0.09
2013 - Max. 30.6 31.1 29.6 30.4 14.43 15.04 13.77 13.96 9.12 9.00 8.95 8.83
2013 - Avg. 17.5 18.5 17.5 19.0 8.04 7.66 7.75 7.85 7.56 7.48 7.52 7.56
2013 - Med. 18.0 24.4 18.0 19.0 8.40 10.18 8.12 8.10 7.62 7.81 7.59 7.54
2013 - Min. 5.9 6.1 6.2 6.2 0.43 0.56 1.17 1.64 6.99 7.07 7.06 7.08
2013 -S.D. 6.1 6.2 6.1 5.6 2.55 2.65 2.63 2.23 0.30 0.31 0.25 0.24




Monthly statistics for the Grant Line Canal continuous water quality monitoring stations — continued

Specific Conductance (uS/cm) Turbidity (NTU)
Month Doughty | GLC _abv GLC @ GLC Doughty | GLC _abv GLC @ GLC
Cut Barrier iTracy Blvdi East Cut Barrier iTracy Blvdi East
MAXIMUMS MAXIMUMS
January 1070 1070 1070 - 44.1 52.9 38.0 -
February 1040 1070 1080 - 36.8 32.7 18.4 -
March 1200 1090 1090 1100 35.7 33.1 18.1 16.7
April 1070 1100 1100 1110 44.9 43.0 20.5 20.2
May 748 692 690 701 63.6 59.7 37.6 52.1
June 936 847 837 884 56.6 6515 45.2 41.5
July 914 829 827 863 82.0 34.2 22.2 46.9
August 907 - 834 888 97.5 - 43.2 46.0
September 823 - 766 787 54.6 - 26.7 32.8
October 818 - 798 808 68.2 - 13.4 101.5
November 865 -- 871 905 111.2 -- 29.1 18.3
December 1050 -- 1030 1050 104.6 -- 9.5 23.9
AVERAGES AVERAGES
January 887 889 886 - 14.1 10.1 9.6 -
February 688 710 710 -- 7.9 5.3 5.3 --
March 848 860 862 865 10.4 5.6 5.8 6.4
April 685 692 688 691 10.7 8.0 8.3 9.2
May 427 410 408 415 15.0 11.2 11.8 13.1
June 778 766 762 759 16.2 13.7 14.9 17.5
July 738 740 739 728 9.0 8.7 8.4 10.5
August 722 - 737 728 15.9 - 10.1 12.1
September 660 - 668 667 10.0 - 6.9 7.6
October 620 - 613 619 5.4 - 2.4 4.1
November 736 -- 735 746 7.6 -- 3.6 35
December 953 -- 936 940 6.4 -- 3.9 4.0
MEDIANS MEDIANS
January 954 955 944 - 14.0 8.4 8.1 -
February 639 643 643 - 7.5 5.0 5.3 -
March 841 869 879 881 10.0 5.1 5.6 6.1
April 857 874 869 871 10.1 6.8 7.7 8.6
May 343 315 318 324 13.6 9.7 10.0 11.0
June 776 761 757 757 15.3 12.6 12.8 16.7
July 741 742 744 725 8.3 8.2 8.1 9.8
August 717 - 740 725 14.7 - 9.8 11.7
September 698 - 702 705 8.7 - 6.5 7.0
October 687 - 676 684 4.2 - 2.2 2.5
November 790 -- 801 807 5.9 -- 2.9 3.0
December 957 -- 940 943 5.4 -- 4.0 4.0
MINIMUMS MINIMUMS
January 460 463 462 - 5.3 2.6 2.2 -
February 522 558 559 - 3.2 2.6 2.0 -
March 620 614 615 619 5.1 2.0 25 3.0
April 226 216 218 216 5.0 34 4.1 4.2
May 191 176 177 180 4.8 4.9 5.0 5.4
June 689 670 666 669 5.3 4.8 4.7 7.9
July 661 665 653 611 2.4 2.0 3.8 5.0
August 609 - 641 624 5.2 - 3.7 5.3
September 371 - 387 383 3.1 - 15 15
October 290 - 298 302 2.0 - 0.9 0.6
November 343 - 344 339 2.6 - 0.3 0.7
December 855 -- 863 861 3.4 -- 1.0 1.5
STANDARD DEVIATIONS STANDARD DEVIATIONS
January 136 152 154 - 6.3 5.9 5.4 -
February 128 131 131 - 2.8 1.8 1.3 -
March 137 136 133 131 3.0 2.6 15 1.8
April 277 295 291 291 3.3 3.6 2.4 2.9
May 191 190 188 187 5.9 5.3 5.6 6.0
June 40 42 41 38 5.2 5.0 6.6 5.3
July 37 36 37 39 4.7 3.3 1.9 3.4
August 41 - 40 43 6.4 - 2.7 3.3
September 108 -- 104 105 5.5 -- 3.0 3.7
October 147 - 148 149 4.3 - 11 6.8
November 130 - 142 140 6.7 - 2.7 2.1
December 37 -- 30 29 7.4 -- 0.9 1.0
2013 - Max. | 1200 1100 1100 1110 111.2 59.7 45.2 101.5
2013 - Avg. 729 726 729 715 10.7 9.5 7.6 8.7
2013 - Med. 742 848 743 735 9.2 11.9 6.7 7.6
2013 - Min. 191 176 177 180 2.0 2.0 0.3 0.6
2013 - S.D. 189 207 193 195 6.5 5.6 4.9 5.8




Monthly statistics for the Victoria Canal and Grant Line Canal near Old River water quality monitoring stations

Water Temperature (°C) | Dissolved Oxygen (mg/L) pH
Month Victoria GLC_nr Old Victoria GLC_nr Old Victoria GLC.nr Old

Canal River Canal River Canal River

MAXIMUMS MAXIMUMS MAXIMUMS
January 9.5 11.4 10.47 11.11 7.71 7.78
February 12.6 12.8 10.83 10.98 7.77 7.77
March 17.8 19.6 10.75 10.55 8.19 7.97
April 22.3 21.3 10.34 11.21 8.19 8.39
May 23.5 21.8 12.25 9.39 8.92 8.00
June 26.9 26.9 8.90 8.33 7.97 7.95
July 27.5 28.9 8.74 8.23 7.94 7.82
August 25.7 26.2 11.40 10.53 8.99 8.83
September 25.1 25.6 10.11 9.27 8.77 8.65
October 20.5 20.3 10.34 9.76 8.31 8.18
November 16.7 16.5 10.77 10.18 7.92 7.82
December 12.3 12.2 11.60 13.25 7.81 8.17

AVERAGES AVERAGES AVERAGES
January 7.8 8.2 9.95 10.17 7.46 7.50
February 10.4 11.0 10.05 10.25 7.53 7.58
March 14.9 15.5 9.97 9.17 7.87 7.71
April 18.2 18.5 8.97 7.93 7.72 7.48
May 20.7 19.4 8.56 8.17 7.87 7.33
June 23.2 23.2 7.44 6.82 7.57 7.57
July 25.2 25.5 7.40 6.48 7.63 7.48
August 23.9 23.9 8.40 7.27 7.76 7.61
September 22.5 22.3 8.18 7.65 7.78 7.67
October 18.1 17.8 8.72 8.54 7.68 7.67
November 14.1 13.6 9.35 9.10 7.72 7.64
December 8.7 8.5 10.87 11.26 7.62 7.79

MEDIANS MEDIANS MEDIANS
January 7.8 7.9 9.98 10.11 7.44 7.57
February 10.4 11 10.00 10.24 7.53 7.61
March 15.1 15.6 9.97 9.28 7.95 7.76
April 18.2 18.6 9.04 7.93 7.72 7.62
May 20.6 19.4 8.34 8.12 7.88 7.43
June 23.1 23.1 7.43 6.85 7.59 7.55
July 25.2 25.3 7.43 6.62 7.63 7.49
August 23.9 23.8 7.95 7.30 7.67 7.60
September 22.8 22.3 8.22 7.73 7.79 7.69
October 18.1 18 8.63 8.55 7.66 7.69
November 14.5 13.9 9.13 9.13 7.72 7.66
December 8.1 8.1 10.94 11.34 7.62 7.79

MINIMUMS MINIMUMS MINIMUMS
January 6.4 6.3 9.37 9.48 7.34 7.24
February 9.1 9.4 9.45 9.71 7.39 7.31
March 11.7 11.8 9.13 6.58 7.54 7.41
April 15.4 16.4 7.05 5.80 7.40 7.00
May 18.8 17.3 5.51 6.74 7.38 6.98
June 20.8 20.8 5.69 4.15 7.20 7.29
July 23.1 23.3 4.26 3.64 7.22 7.15
August 22.2 22.3 6.44 4.10 7.43 7.30
September 19.2 19.1 6.30 2.67 7.43 7.27
October 15.8 14.5 7.72 6.84 7.38 7.36
November 11.9 11.3 8.19 7.80 7.51 7.34
December 7.5 6.2 9.71 9.36 7.44 7.54

STANDARD DEVIATIONS | STANDARD DEVIATIONS | STANDARD DEVIATIONS

January 0.7 1.1 0.26 0.33 0.08 0.14
February 0.7 0.6 0.26 0.25 0.09 0.10
March 15 1.6 0.30 0.64 0.16 0.12
April 1.4 0.9 0.68 0.87 0.16 0.31
May 1.0 0.9 1.21 0.37 0.33 0.20
June 1.2 1.3 0.55 0.72 0.13 0.15
July 0.9 1.2 0.47 0.96 0.08 0.12
August 0.7 0.8 1.08 1.09 0.47 0.32
September 1.4 1.5 0.86 0.77 0.27 0.20
October 0.9 1.2 0.48 0.37 0.17 0.14
November 1.3 1.2 0.57 0.38 0.07 0.09
December 1.3 1.5 0.33 0.84 0.07 0.14
2013 - Max. 27.5 28.9 12.25 13.25 8.99 8.83
2013 - Avg. 17.3 17.3 8.98 8.56 7.67 7.57
2013 - Med. 18.2 18.2 9.04 8.50 7.66 7.63
2013 - Min. 6.4 6.2 4.26 2.67 7.20 6.98
2013 -S.D. 5.9 5.9 1.23 1.57 0.26 0.22




Monthly statistics for the Victoria Canal and Grant Line Canal near Old River water quality monitoring stations-continued

Specific Conductance (uS/cm) Turbidity (NTU)
Month Victoria Canal GLC nr Old River Victoria Canal GLC nr Old River

MAXIMUMS MAXIMUMS
January 488 1070 24.4 26.3
February 490 1080 16.1 19.8
March 500 1080 22.7 33.2
April 512 1070 26.5 41.8
May 476 685 29.1 455
June 440 830 21.5 39.0
July 342 830 33.0 335
August 470 811 45.3 30.2
September 453 780 43.8 27.1
October 481 786 56.5 17.0
November 517 870 47.7 27.8
December 589 999 49.7 29.4

AVERAGES AVERAGES
January 410 721 8.6 9.6
February 429 628 4.7 5.8
March 401 638 4.4 6.4
April 405 670 5.4 10.1
May 404 365 9.0 10.3
June 340 503 6.6 9.5
July 293 491 6.6 7.2
August 336 597 6.4 5.2
September 399 618 4.9 4.8
October 433 531 3.9 2.8
November 475 630 2.4 3.7
December 538 788 2.1 3.2

MEDIANS MEDIANS

January 407 758 8.4 9.2
February 428 621 4.6 5.4
March 397 638 4.0 6.1
April 404 731 5.1 9.9
May 409 336 8.1 9.8
June 329 455 6.3 9.1
July 293 453 5.9 6.7
August 333 583 5.8 4.8
September 404 606 4.1 4.3
October 431 495 2.2 25
November 478 603 15 3.1
December 537 835 15 2.9

MINIMUMS MINIMUMS
January 353 381 5.4 2.6
February 380 396 2.8 2.8
March 329 333 2.0 2.6
April 332 224 2.5 3.1
May 349 187 4.7 5.3
June 294 307 3.8 3.3
July 252 256 1.9 2.3
August 303 373 2.0 2.0
September 343 418 1.3 1.4
October 412 321 1.0 1.0
November 435 325 0.7 0.1
December 484 566 0.6 0.0

STANDARD DEVIATIONS STANDARD DEVIATIONS

January 23 232 1.4 3.6
February 22 164 1.2 1.7
March 42 218 1.7 2.2
April 30 266 1.6 3.3
May 23 131 3.1 2.8
June 30 151 1.7 3.1
July 14 166 2.7 2.8
August 16 121 3.4 2.1
September 23 80 3.1 2.3
October 11 107 5.1 1.2
November 15 142 3.4 2.0
December 22 142 3.1 1.8
2013 - Max. 589 1080 56.5 455
2013 - Avg. 411 598 5.5 6.6
2013 - Med. 413 587 5.0 5.9
2013 - Min. 252 187 0.6 0.0
2013 -S.D. 62 200 3.5 3.7




Monthly statistics for the Middle River continuous water quality monitoring stations

Water Temperature (°C) Dissolved Oxygen (mg/L) pH

Month Undine { Howard Téﬁ/%y L;g'i?]? Undine { Howard Téﬁ/%y L;g'i?]? Undine { Howard Téﬁ/%y L;g'i?]?

MAXIMUMS MAXIMUMS MAXIMUMS
January 12.2 10.4 10.6 9.9 15.28 10.82 10.63 10.47 8.63 7.91 7.68 7.75
February 14.9 13.4 13.6 12.5 16.60 13.01 13.08 11.50 9.02 8.33 8.37 8.05
March 21.4 20.1 19.2 18.3 18.64 14.97 13.13 11.51 9.12 8.65 8.40 8.03
April 22.9 22.6 23.6 22.4 16.70 10.83 10.00 10.33 8.96 8.03 8.10 8.23
May 24.6 24.0 25.4 23.9 14.54 8.40 11.88 12.60 9.36 7.62 8.73 9.12
June 30.3 29.6 27.6 26.5 16.17 11.12 8.26 8.67 9.48 8.39 7.96 7.94
July 32.6 30.4 28.7 27.7 12.49 8.76 8.08 9.24 8.62 7.61 7.66 8.05
August 29.3 26.5 26.3 26.6 14.38 5.93 9.23 11.71 8.92 8.24 8.59 8.97
September 27.7 27.1 25.3 25.1 13.97 5.73 9.04 10.07 8.72 8.40 8.20 8.81
October 21.3 20.4 20.9 20.4 13.94 10.63 8.96 10.04 8.68 7.68 7.65 8.11
November 15.9 14.3 16.6 16.7 15.75 9.89 11.26 10.70 8.77 7.73 8.04 7.78
December 12.8 11.0 12.5 12.4 15.05 11.46 11.85 11.57 8.57 8.00 8.01 7.81

AVERAGES AVERAGES AVERAGES
January 8.4 7.5 7.6 7.8 11.04 8.87 9.73 9.84 7.90 7.39 7.40 7.50
February 11.2 10.4 10.5 10.5 11.81 9.96 10.67 10.09 8.06 7.65 7.71 7.65
March 15.9 15.8 15.2 14.9 10.41 6.81 9.55 9.96 7.90 7.37 7.71 7.76
April 18.4 19.0 18.4 18.3 8.71 6.25 7.94 8.90 7.34 7.33 7.49 7.66
May 19.3 20.8 20.8 20.9 8.47 5.57 7.44 8.38 7.41 7.22 7.56 7.81
June 24.1 24.2 23.3 23.2 7.85 5.80 6.25 7.31 7.88 7.30 7.37 7.55
July 26.7 25.8 25.2 25.2 3.95 4.02 5.36 7.46 7.37 7.03 7.20 7.57
August 24.9 24.1 23.7 23.8 5.20 3.00 5.68 8.37 7.35 6.93 7.18 7.71
September 22.5 21.9 22.2 22.5 7.31 2.36 5.96 8.00 7.55 7.11 7.28 7.70
October 17.2 16.6 17.4 18.0 9.48 5.67 6.55 8.37 7.74 7.06 7.30 7.56
November 13.0 12.0 13.5 14.0 10.64 8.26 9.14 9.21 7.87 7.16 7.56 7.55
December 8.0 6.6 8.0 8.7 11.96 10.10 10.72 10.65 8.00 7.59 7.68 7.58

MEDIANS MEDIANS MEDIANS
January 8.2 7.2 7.4 7.8 10.73 8.87 9.76 9.82 7.88 7.38 7.40 7.53
February 11.1 10.3 10.4 10.5 11.60 9.92 10.56 10.00 8.11 7.65 7.77 7.64
March 15.8 15.7 15.2 15.2 10.06 6.47 9.47 9.97 7.94 7.36 7.72 7.78
April 18.3 19.2 18.4 18.3 8.24 6.25 8.18 8.95 7.50 7.38 7.57 7.68
May 19.2 20.8 20.7 20.8 8.37 5.74 7.53 8.19 7.40 7.24 7.58 7.77
June 24.0 24.1 23.1 23.1 7.54 5.58 6.24 7.34 8.21 7.28 7.37 7.55
July 26.6 25.6 25.1 25.1 3.19 3.84 5.37 7.48 7.33 7.02 7.22 7.58
August 24.8 24.1 23.7 23.8 4.98 3.00 5.71 8.02 7.35 6.91 7.18 7.65
September 22.6 22.3 22.5 22.9 7.01 2.15 6.03 7.99 7.54 7.21 7.29 7.71
October 17.3 16.5 17.4 18.0 9.05 5.34 6.53 8.32 7.76 7.06 7.32 7.55
November 13.1 12.2 13.7 14.4 10.31 8.24 9.16 9.06 7.89 7.06 7.56 7.55
December 7.8 6.2 7.7 8.2 11.93 10.19 10.74 10.75 8.01 7.56 7.67 7.59

MINIMUMS MINIMUMS MINIMUMS
January 5.3 5.2 5.4 6.2 9.30 7.29 8.81 9.22 7.67 7.18 7.22 7.33
February 8.7 9.0 8.6 9.0 8.59 7.23 9.06 9.30 7.62 7.33 7.30 7.42
March 11.1 12.1 11.7 11.6 5.53 2.74 7.00 8.53 7.43 7.06 7.40 7.48
April 14.2 14.2 14.3 15.6 4.31 2.50 4.72 6.48 6.85 6.97 7.07 7.34
May 15.7 17.1 18.4 19.4 4.62 2.06 2.91 5.74 6.93 6.91 7.15 7.39
June 19.2 20.0 20.5 21.0 0.55 1.27 2.38 5.70 7.21 7.08 6.80 7.31
July 22.9 22.8 23.1 23.2 0.55 1.06 2.31 5.00 7.07 6.81 6.82 7.26
August 20.8 21.6 21.7 22.2 1.34 0.74 1.72 3.98 7.02 6.75 6.84 7.23
September 17.4 17.6 17.9 19.1 3.37 0.67 2.58 5.78 7.20 6.78 7.00 7.30
October 13.3 13.4 14.2 15.4 5.43 2.23 3.97 7.01 7.23 6.79 7.04 7.31
November 10.4 9.8 10.4 11.5 6.62 4.33 7.08 7.90 7.36 6.88 7.28 7.39
December 4.5 4.4 5.3 7.0 7.68 7.52 9.33 9.30 7.61 7.35 7.51 7.42

STANDARD DEVIATIONS STANDARD DEVIATIONS STANDARD DEVIATIONS

January 15 1.3 1.0 0.7 1.10 0.58 0.37 0.25 0.17 0.13 0.06 0.11
February 11 0.8 0.9 0.7 1.47 1.21 0.86 0.47 0.29 0.19 0.25 0.11
March 2.0 1.7 1.6 15 2.17 1.99 0.88 0.37 0.35 0.24 0.15 0.09
April 15 1.6 1.7 1.3 1.99 1.29 1.10 0.63 0.46 0.18 0.21 0.16
May 1.8 14 1.3 0.9 1.39 1.05 1.35 1.29 0.47 0.12 0.24 0.45
June 2.1 2.0 14 1.0 3.12 1.40 0.77 0.47 0.61 0.17 0.11 0.10
July 1.9 15 1.0 0.9 2.47 1.01 0.81 0.52 0.29 0.12 0.11 0.11
August 1.6 1.0 0.8 0.6 2.00 1.00 1.29 1.20 0.28 0.15 0.26 0.48
September 2.2 2.0 17 14 1.67 1.04 1.24 0.81 0.27 0.19 0.16 0.28
October 15 1.2 1.2 0.9 1.52 1.59 0.97 0.49 0.30 0.17 0.13 0.15
November 1.2 11 1.3 1.3 1.63 0.59 0.76 0.53 0.29 0.30 0.15 0.07
December 1.6 1.6 15 1.3 1.17 0.69 0.44 0.46 0.18 0.18 0.11 0.06
2013 - Max. 32.6 30.4 28.7 27.7 18.64 14.97 13.13 12.60 9.48 8.65 8.73 9.12
2013 - Avg. 17.5 17.1 17.2 17.3 8.88 6.37 7.90 8.87 7.62 7.21 7.41 7.62
2013 - Med. 17.7 18.0 17.9 18.1 9.14 6.20 7.91 8.90 7.78 7.28 7.45 7.61
2013 - Min. 4.5 4.4 5.3 6.2 0.55 0.67 1.72 3.98 6.85 6.75 6.80 7.23
2013 - S.D. 6.4 6.6 6.1 5.9 3.07 2.70 2.12 1.25 0.45 0.28 0.26 0.27




Monthly statistics for the Middle River continuous water quality monitoring stations — continued

Specific Conductance (uS/cm) Turbidity (NTU)
Month Undine i Howard Téﬁ/%y L;g'i?]? Undine { Howard Téﬁ/%y L;g'i?]?
MAXIMUMS MAXIMUMS
January 1180 1880 1430 736 32.0 45.6 41.1 37.0
February 1070 1510 1380 724 28.8 40.4 24.5 22.3
March 1290 1340 685 518 118.9 73.2 43.7 25.6
April 1190 1320 705 475 26.6 188.5 40.1 29.3
May 933 1000 578 467 60.3 105.7 86.5 36.6
June 780 1020 406 388 87.3 91.9 51.3 20.3
July 779 713 363 324 68.6 83.8 32.6 81.0
August 802 725 422 355 83.4 83.8 36.6 100.0
September 717 993 583 428 84.5 48.0 35.9 56.4
October 787 872 863 578 32.6 39.9 34.7 148.1
November 874 948 710 530 32.2 29.1 40.4 34.7
December 1030 1210 738 612 26.0 47.7 29.2 43.3
AVERAGES AVERAGES
January 890 1244 794 413 9.7 8.1 9.1 9.2
February 685 911 782 441 4.1 3.3 3.8 5.3
March 855 760 447 401 5.7 7.6 6.6 4.6
April 657 790 446 366 8.0 17.1 6.4 4.8
May 398 483 427 384 16.2 16.5 10.2 9.5
June 683 476 348 319 25.5 12.2 6.0 6.4
July 703 387 286 255 9.5 14.8 5.9 6.2
August 673 476 356 321 20.4 10.4 6.2 5.7
September 599 579 434 392 16.9 6.3 5.6 5.1
October 581 636 589 425 5.9 6.0 4.8 6.2
November 720 615 539 477 2.8 2.3 2.6 2.4
December 933 956 591 541 3.0 1.8 2.1 2.3
MEDIANS MEDIANS
January 943 1210 812 395 9.0 6.5 8.6 9.0
February 620 823 762 431 3.7 2.9 3.5 5.1
March 863 735 434 393 4.5 6.5 6.3 4.2
April 827 908 426 359 7.0 14.1 5.9 4.5
May 351 509 423 386 11.7 12.8 7.6 8.4
June 680 459 342 311 24.4 9.2 5.6 6.1
July 706 377 285 250 6.5 125 5.4 5.5
August 673 465 354 319 19.2 8.1 5.7 4.9
September 644 545 431 398 15.5 3.6 5.3 4.2
October 651 695 554 421 5.0 5.1 4.5 2.9
November 783 620 536 479 1.8 1.8 2.1 2.1
December 936 977 588 541 2.9 1.4 1.7 1.9
MINIMUMS MINIMUMS
January 455 588 411 333 2.5 2.1 29 5.7
February 540 644 413 366 2.0 1.3 1.3 2.9
March 603 477 345 329 2.1 1.2 1.6 1.4
April 202 268 341 324 2.3 4.3 2.6 2.0
May 163 233 358 340 3.4 2.8 4.0 4.3
June 610 360 309 284 5.7 2.7 3.5 2.9
July 610 297 249 223 0.8 3.7 3.2 2.6
August 548 357 317 295 1.7 1.5 2.3 21
September 341 420 363 337 2.3 1.1 1.7 1.7
October 266 313 445 406 0.9 1.2 21 1.4
November 295 313 460 428 0.9 0.1 1.0 1.2
December 859 774 499 488 1.0 0.4 1.0 1.3
STANDARD DEVIATIONS STANDARD DEVIATIONS
January 160 312 204 56 5.4 5.9 3.4 1.9
February 131 222 222 53 1.6 2.2 1.6 1.3
March 131 183 62 44 5.6 4.7 2.9 2.0
April 295 281 73 27 3.7 11.7 2.5 1.6
May 190 126 34 21 10.9 11.8 7.3 35
June 29 78 22 23 10.6 9.4 2.2 1.7
July 32 57 22 23 7.9 8.2 1.7 3.6
August 37 58 17 13 10.7 8.2 2.6 3.9
September 112 104 41 23 8.3 6.5 2.2 3.5
October 154 139 100 17 &5 3.7 1.9 10.9
November 149 175 42 18 2.4 2.3 2.1 1.8
December 30 69 43 23 1.0 2.2 1.6 2.8
2013 - Max. | 1290 1880 1430 736 118.9 188.5 86.5 148.1
2013 - Avg. 698 692 502 394 10.7 8.9 5.8 5.7
2013 - Med. 698 608 459 391 6.8 6.7 5.2 4.8
2013 - Min. 163 233 249 223 0.8 0.1 1.0 1.2
2013 - S.D. 200 295 183 79 9.9 8.9 3.8 4.7




Monthly statistics for the Old River continuous water quality monitoring stations

Water Temperature (°C) Dissolved Oxygen (mg/L) pH
Month Head | TWA | u/SORT | disORT| Head | TWA |u/SORT d/sORT| Head | TWA | u/sORT ! d/s ORT

MAXIMUMS MAXIMUMS MAXIMUMS
January 11.7 11.2 10.9 11.0 11.46 11.80 10.49 10.88 8.20 7.95 7.80 7.87
February 12.6 13.0 12.9 12.9 11.76 12.06 10.68 10.71 8.18 8.20 7.80 7.86
March 20.5 19.4 18.9 19.1 13.19 11.09 9.93 10.63 8.53 7.96 7.86 8.05
April 21.4 21.3 22.3 22.3 14.61 10.13 9.85 10.44 8.94 8.01 8.25 8.54
May 23.3 24.2 22.4 22.5 15.35 11.35 9.27 9.10 9.30 8.05 7.95 8.15
June 29.1 28.9 26.3 26.6 16.64 19.53 7.98 8.20 9.33 8.94 7.75 7.95
July 30.3 315 27.4 27.8 13.05 22.62 7.81 8.08 9.21 9.46 7.73 7.94
August 28.3 26.2 25.1 25.5 16.40 17.45 9.23 9.56 9.33 8.63 8.55 8.61
September 26.6 25.2 24.3 24.5 13.66 5.68 8.08 8.63 8.90 7.33 8.07 8.33
October 20.9 19.9 19.8 20.0 12.15 6.86 8.21 9.00 8.33 7.39 7.86 7.99
November 15.2 14.5 16.2 16.2 10.40 7.18 9.83 10.09 8.01 7.36 7.89 7.65
December 12.6 11.4 12.2 12.0 12.59 10.22 12.48 12.95 8.08 7.65 8.10 8.09

AVERAGES AVERAGES AVERAGES
January 8.6 8.0 7.8 7.9 10.66 9.30 8.86 9.44 7.77 7.67 7.56 7.62
February 11.1 10.9 10.7 10.8 10.86 9.75 9.23 9.63 7.89 7.84 7.54 7.63
March 16.0 15.7 15.3 15.3 10.17 7.46 8.53 9.16 7.87 7.48 7.60 7.73
April 18.3 18.8 18.6 18.6 9.10 5.89 7.25 7.53 7.52 7.36 7.53 7.66
May 18.9 19.9 19.5 19.6 9.04 6.97 7.54 7.81 7.51 7.34 7.46 7.40
June 24.1 235 22.9 23.0 8.42 6.27 6.03 6.62 7.85 7.56 7.40 7.52
July 26.8 26.2 24.6 24.9 3.50 10.03 5.74 6.22 7.31 7.85 7.38 7.37
August 25.2 24.1 23.0 23.2 7.03 4.54 6.37 6.78 7.58 7.15 7.42 7.49
September 22.6 22.0 21.8 22.0 8.46 3.03 5.56 6.26 7.86 7.12 7.39 7.48
October 17.3 17.0 17.3 17.3 9.39 4.57 5.57 6.51 7.74 7.17 7.26 7.29
November 13.2 12.9 13.4 13.4 9.29 5.85 7.90 8.29 7.68 7.21 7.50 7.35
December 8.4 7.7 8.3 8.2 11.36 8.73 10.32 10.75 7.87 7.45 7.79 7.65

MEDIANS MEDIANS MEDIANS
January 8.2 7.6 7.7 7.8 10.58 9.19 9.07 9.71 7.76 7.68 7.57 7.64
February 11.2 10.9 10.7 10.8 10.84 9.77 9.55 9.93 7.89 7.85 7.56 7.64
March 16.0 16.0 15.5 15.5 10.14 7.40 8.58 9.23 7.90 7.48 7.64 7.76
April 18.2 18.9 18.7 18.7 8.92 6.34 7.36 7.58 7.57 7.38 7.58 7.68
May 19.0 19.7 19.4 19.5 8.86 7.01 7.76 7.94 7.44 7.45 7.56 7.48
June 23.9 23.4 22.7 22.8 8.57 5.72 6.08 6.65 8.45 7.55 7.41 7.60
July 26.6 25.9 24.5 24.7 3.00 9.40 5.77 6.33 7.28 7.96 7.38 7.45
August 25.1 24.2 23.0 23.2 6.08 4.07 6.49 6.84 7.58 7.14 7.43 7.55
September 23.1 22.4 22.0 22.2 8.51 2.93 5.81 6.45 7.86 7.12 7.43 7.56
October 17.6 16.8 17.5 17.6 9.27 4.48 5.46 6.42 7.80 7.17 7.28 7.33
November 13.3 13.2 13.6 13.6 9.29 5.94 8.17 8.58 7.70 7.21 7.56 7.42
December 8.4 7.4 7.9 7.9 11.55 9.18 10.49 10.98 7.88 7.51 7.82 7.67

MINIMUMS MINIMUMS MINIMUMS
January 6.3 5.8 5.7 6.2 9.83 5.37 6.03 6.78 7.55 7.42 7.35 7.40
February 9.7 9.4 9.3 9.4 10.15 7.84 6.25 7.01 7.74 7.63 7.12 7.39
March 12.6 12.1 11.8 11.8 6.01 2.18 4.30 6.78 7.26 7.27 7.18 7.48
April 15.3 15.8 16.0 16.0 6.49 0.48 2.10 4.44 7.05 6.93 7.07 7.34
May 15.7 18.0 17.4 17.4 4.26 3.92 1.46 4.83 7.24 6.94 7.08 6.95
June 21.2 20.7 20.8 20.8 1.27 1.07 1.88 4.22 6.93 7.23 7.07 7.06
July 24.5 23.8 22.8 23.0 0.90 2.04 3.11 3.15 6.90 7.19 7.15 6.98
August 22.9 22.3 21.2 21.5 2.81 1.31 3.17 3.38 7.07 6.98 7.12 6.99
September 17.5 18.8 18.6 18.7 4.61 0.28 2.06 3.64 7.44 6.99 7.11 7.00
October 14.1 14.4 14.7 14.6 7.67 2.49 2.69 4.34 7.14 7.00 6.99 6.96
November 11.1 11.0 11.4 11.2 7.69 3.36 2.99 4.95 7.36 7.02 7.10 6.97
December 5.9 5.7 6.4 6.3 9.45 5.78 7.72 6.83 7.73 7.14 7.43 7.29

STANDARD DEVIATIONS STANDARD DEVIATIONS STANDARD DEVIATIONS

January 1.4 1.3 1.0 1.0 0.37 0.95 0.85 0.82 0.11 0.10 0.10 0.10
February 0.6 0.6 0.6 0.6 0.32 0.67 0.96 0.84 0.06 0.09 0.10 0.10
March 1.8 1.6 1.5 1.5 1.04 1.01 0.65 0.61 0.21 0.12 0.11 0.09
April 1.2 1.1 1.1 1.1 1.20 1.67 1.11 1.08 0.37 0.24 0.25 0.23
May 1.6 1.0 0.9 0.9 1.44 0.65 0.98 0.68 0.48 0.25 0.22 0.20
June 1.6 1.6 1.2 11 3.19 2.47 1.03 0.81 0.61 0.25 0.14 0.20
July 1.2 1.3 0.9 0.9 1.85 3.08 0.89 0.91 0.52 0.44 0.11 0.21
August 0.9 0.8 0.7 0.7 2.79 2.00 1.06 1.00 0.65 0.17 0.23 0.29
September 2.2 1.7 1.6 15 1.35 1.05 1.33 1.17 0.29 0.06 0.19 0.25
October 1.5 11 11 1.2 0.69 0.90 1.09 1.15 0.21 0.08 0.18 0.21
November 1.1 1.0 1.2 1.2 0.49 0.64 1.19 1.01 0.13 0.07 0.19 0.16
December 1.5 1.6 1.5 1.5 0.65 1.09 0.94 0.97 0.07 0.12 0.14 0.14
2013 - Max. 30.3 315 27.4 27.8 16.64 22.62 12.48 12.95 9.33 9.46 8.55 8.61
2013 - Avg. 17.6 17.3 17.0 17.0 8.93 6.86 7.35 7.91 7.66 7.37 7.47 7.49
2013 - Med. 17.7 18.1 18.0 18.0 9.40 6.77 7.32 7.83 7.81 7.44 7.52 7.57
2013 - Min. 5.9 5.7 5.7 6.2 0.90 0.28 1.46 3.15 6.90 6.93 6.99 6.95
2013 - S.D. 6.2 6.2 5.7 5.8 2.55 2.65 1.88 1.74 0.42 0.34 0.21 0.23




Monthly statistics for the Old River continuous water quality monitoring stations — continued

Specific Conductance (uS/cm) Turbidity (NTU)
Month Head | TWA [uwsORT  d/SORT| Head | TWA | u/s ORT | d/s ORT

MAXIMUMS MAXIMUMS
January 1060 1450 1540 1540 49.9 45.7 48.4 23.4
February 1080 1320 1450 1440 41.3 34.0 60.2 22.5
March 1110 1410 1200 1220 52.2 317 61.8 35.5
April 976 1330 1340 1360 41.8 112.1 74.6 22.0
May 679 886 720 709 67.5 66.2 101.5 47.7
June 758 1260 659 697 59.6 40.8 33.8 29.4
July 824 1100 470 469 68.5 44.6 81.4 19.5
August 853 1020 688 632 42.7 24.5 71.9 16.5
September 724 990 1130 1150 34.3 31.1 59.7 14.8
October 793 986 1170 1180 13.9 28.4 53.5 39.2
November 878 1030 1180 1170 53.1 31.8 72.0 91.3
December 1020 1180 1310 1310 16.8 31.6 51.3 26.1

AVERAGES AVERAGES
January 886 1105 923 868 13.9 11.2 8.0 8.7
February 677 927 812 771 7.6 4.3 5.9 6.8
March 869 1004 673 659 9.2 10.4 8.3 6.2
April 638 884 829 822 13.2 19.4 11.3 8.9
May 404 507 396 393 18.7 16.4 13.1 14.0
June 678 877 458 451 23.9 155 6.4 5.9
July 696 877 349 344 15.8 19.2 7.0 4.7
August 685 847 492 488 13.8 11.0 6.6 4.4
September 595 830 689 679 6.3 7.2 6.4 3.7
October 587 782 895 834 3.5 6.7 5.3 3.0
November 741 839 757 731 5.3 6.5 6.7 5.9
December 926 1059 911 890 4.5 3.6 4.9 3.9

MEDIANS MEDIANS
January 947 1160 950 900 12.0 10.5 7.3 8.3
February 623 878 778 698 7.1 4.0 5.1 6.4
March 881 982 648 620 8.3 10.2 6.4 6.1
April 826 1040 912 899 12.2 15.0 9.8 8.1
May 398 428 388 397 15.1 15.6 11.2 12.3
June 673 861 451 429 24.1 145 5.7 5.9
July 694 878 341 334 13.6 18.8 6.1 4.5
August 685 835 477 477 13.1 10.4 5.6 4.1
September 649 846 608 610 5.4 7.0 5.3 3.6
October 652 831 935 858 3.1 6.6 4.1 2.6
November 792 887 751 722 4.3 6.5 4.7 3.7
December 928 1070 895 881 4.3 2.8 4.0 3.3

MINIMUMS MINIMUMS
January 499 568 396 381 3.1 3.2 2.4 2.9
February 541 655 391 384 3.2 2.5 2.5 3.4
March 609 731 335 324 2.6 4.0 1.9 2.8
April 199 270 270 258 4.6 3.1 3.1 3.1
May 169 236 215 212 5.2 5.9 4.8 5.7
June 613 669 328 326 7.0 6.5 3.2 2.8
July 582 731 258 256 4.4 111 2.8 2.1
August 537 744 402 391 3.6 3.2 1.8 1.6
September 337 563 512 474 1.7 1.4 1.0 1.2
October 261 410 505 414 1.5 3.1 1.2 1.1
November 339 542 456 373 1.6 2.8 1.2 0.9
December 849 922 584 587 2.2 0.7 1.4 0.9

STANDARD DEVIATIONS STANDARD DEVIATIONS

January 142 175 318 320 7.5 4.8 4.1 3.2
February 117 172 307 303 2.8 1.4 &5 1.8
March 126 153 252 264 4.1 2.0 6.0 2.2
April 299 320 299 302 4.9 12.3 6.9 3.1
May 187 215 116 112 10.0 4.5 6.7 5.7
June 29 140 89 92 6.8 5.1 2.7 1.4
July 43 68 53 54 8.1 3.9 4.6 1.3
August 50 54 48 40 4.7 3.6 4.2 1.4
September 125 85 179 174 3.1 2.4 4.6 1.3
October 153 148 147 172 1.3 1.5 4.6 2.0
November 128 125 178 177 4.8 1.7 6.9 6.3
December 29 65 199 195 1.1 2.2 3.7 2.2
2013 - Max. | 1110 1450 1540 1540 68.5 112.1 101.5 91.3
2013 - Avg. 699 878 680 660 11.3 10.8 7.3 6.3
2013 - Med. 696 882 605 595 8.9 9.2 5.8 5.2
2013 - Min. 169 236 215 212 1.5 0.7 1.0 0.9
2013 - S.D. 198 217 287 277 8.2 6.9 5.4 4.3




Results for the Upstream-Downstream Analysis for the Grant Line Canal barrier

Monthly Median DO Conc (mg/L) @

Mann-Whitney Test Results ®)

Stgﬁig?ag;_c Do_wnstream Difference :;ar:ii?iggliglg
Month above the Station - GLC at p-value betw_een Monthly higher DO
[ Tracy Blvd Medians (mg/L) values ©
January 10.31 10.28 NS 0.03 NS
February 10.60 10.48 NS 0.12 NS
March 9.12 9.08 NS 0.04 NS
April 7.69 7.63 NS 0.05 NS
May 8.13 8.05 NS 0.07 NS
June 5.65 5.64 NS 0.01 NS
July 3.35 3.13 0.0335 0.22 GLAB
August -- -- -- -- --
September -- -- -- -- --
October - - -- -- -
November - - -- -- -
December - - -- -- -

(@)

median for January is the median of all of the daily medians for the month of January.

(b)
(c)

station.
(d)

called Grant Line Canal East

“NS” stands for “no significant difference between the two stations”.
“GLTR” represents the Grant Line Canal at Tracy Blvd station. “GLAB” represents the Grant Line Canal above the GLC barrier

The monthly medians are actually the medians of the daily medians for the month. For example, in this analysis the monthly

“--“ Means analysis was not done due to the removal of the Grant Line Canal above barrier which was replaced with the station




Results for the Upstream-Downstream Analysis for the Grant Line Canal barrier

Monthly Median DO Conc (mg/L) ©) Mann-Whitney Test Results ®
Upstream . Station with
Month St:éigce-tﬁléc Stz?i\gr? S-tCrseLaCan at p-value betvsgt];irﬁ; r?thly S;ﬁg'hf Lcraggy
barrier EAST ™ Tracy Blvd Medians (mg/L) values @
January -- -- -- -- --
February -- -- -- -- --
March 9.27 9.08 NS 0.20 NS
April 7.87 7.63 NS 0.24 NS
May 8.10 8.05 NS 0.05 NS
June 6.89 5.64 0.0122 1.25 GLCE
July 4.54 3.13 <0.0001 1.41 GLCE
August 4.67 3.47 <0.0001 1.20 GLCE
September 6.59 5.59 0.0004 1.00 GLCE
October 8.42 8.11 0.0046 0.31 GLCE
November 9.28 9.06 0.0119 0.23 GLCE
December 11.52 11.53 NS 0.01 NS

© The monthly medians are actually the medians of the daily medians for the month. For example, in this analysis the monthly
median for January is the median of all of the daily medians for the month of January.

O «Ns” stands for “no significant difference between the two stations”.

@ «gLTR" represents the Grant Line Canal at Tracy Blvd station. “GLCE" represents the Grant Line Canal above the GLC barrier
station.

M« _«Means analysis was not done since the station called Grant Line Canal East was not established until March 2013




Results comparing Grant Line Canal above Barrier with Grant Line Canal East

Monthly Median(.)DO Conc (mg/L)

Mann-Whitney Test Results ®

Upstream Upstream (5 e S'tati'o.n with
Month Station - GLC Station - GLC p-value between Monthly S|gn|f|cantly

above the above the ; higher DO

barrier ¢ barrier EAST Medians (mg/L) "\ 31yes ®
January -- -- -- -- --
February -- -- -- -- --
March 9.12 9.27 NS 0.15 NS
April 7.69 7.87 NS 0.19 NS
May 8.13 8.10 NS 0.03 NS
June 5.65 6.89 NS 1.24 NS
July 3.35 4.54 <0.0001 1.19 GLCE
August -- -- -- -- --
September -- -- -- -- --
October -- -- -- -- --
November - - - - -
December - - - - -

Y The monthly medians are actually the medians of the daily medians for the month. For example, in this analysis the monthly
median for January is the median of all of the daily medians for the month of January.

(0]

“NS” stands for “no significant difference between the two stations”.

® «gLCE" represents the Grant Line Canal above the GLC barrier station which is further east of “GLAB” station. “GLAB”

represents the Grant Line Canal above the GLC barrier station.

O« «Means analysis was not done due to the removal of the Grant Line Canal above barrier which was replaced with the station
called Grant Line Canal East




Results for the Upstream-Downstream Analysis for the Middle River barrier

Monthly Median DO Conc (mg/L) ™

1-Sample Wilcoxon

()

Upgtream Doyvnstream Difference ssizar:ii?ir;;:l?l?l
Month Station - MR Statl'on - M'R at p-value betwgen Monthly higher DO
near Tracy Blvd Union Point Medians (mg/L) values ©
January 9.76 9.82 0.004 0.06 MRUP
February 10.69 9.96 <0.001 0.73 MRNT
March 9.42 10.00 <0.001 0.58 MRUP
April 8.08 9.01 <0.001 0.93 MRUP
May 7.59 8.10 <0.001 0.52 MRUP
June 6.16 7.43 <0.001 1.27 MRUP
July 5.39 7.50 <0.001 211 MRUP
August 5.74 7.93 <0.001 2.19 MRUP
September 5.98 8.04 <0.001 2.06 MRUP
October 6.40 8.18 <0.001 1.78 MRUP
November 9.10 9.01 NS 0.09 NS
December 10.80 10.76 0.001 0.04 MRNT

™ The monthly medians are actually the medians of the daily medians for the month. For example, in this analysis the monthly
median for January is the median of all of the daily medians for the month of January.

(n)
(0)

“NS” stands for “no significant difference between the two stations”.
“MRNT” represents the Middle River near Tracy Blvd station. “MRUP” represents the Middle River at Union Point station.




Results for the Upstream-Downstream Analysis for the Old River at Tracy barrier

Monthly Median DO Conc (mg/L) ®

Mann-Whitney Test Results @

Upstream Do'wnstream Difference ssizar:ii?ir;;:l?l?l
Month Station - OR u/s | Station - OR d/s p-value betwgen Monthly higher DO
ORT barrier ORT barrier Medians (mg/L) values @
January 8.89 9.74 <0.0000 0.85 ORDB
February 9.59 9.93 <0.0000 0.34 ORDB
March 8.60 9.19 <0.0000 0.59 ORDB
April 7.30 7.50 NS 0.20 NS
May 7.79 7.87 NS 0.09 NS
June 5.92 6.70 0.0166 0.78 ORDB
July 5.62 6.44 0.0033 0.82 ORDB
August 6.42 6.63 0.0266 0.22 ORDB
September 5.68 6.32 0.0467 0.65 ORDB
October 5.31 6.14 <0.0001 0.82 ORDB
November 8.43 8.62 0.008 0.19 ORDB
December 10.73 11.24 0.0017 0.50 ORDB

) The monthly medians are actually the medians of the daily medians for the month. For example, in this analysis the monthly
median for January is the median of all of the daily medians for the month of January.

(@
0]

“NS” stands for “no significant difference between the two stations”.
“ORDB” represents the Old River downstream of the ORT barrier station.
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TECHNICAL MEMORANDUM
December 13, 2013
Kevin Malone
President

Cal Neva Construction Services
2491 Rice Avenue
West Sacramento, CA 95648

Transmited eletronically to: kmmsr@calnevaconst.com; CC: kmalone@calnevaconst.com

Subject: South Delta Temporary Barrier Project — Hydroacoustic Monitoring Report
Reference: Extant Project No. 130507.01

1 Introduction

The South Delta Temporary Barriers Project (TBP) is an ongoing project that calls for the seasonal
construction of temporary rock barriers to ensure that local agricultural diverters within the South
Delta Water Agency do not experience adverse water level and circulation impacts caused by the
State Water Project (SWP) and the Central Valley Project (CVP). The temporary rock barriers are
designed to function as flow control structures that trap tidal waters during high tide, improving
water levels and circulation for local South Delta farmers, as well as improve migration of Central
Valley fall-run Chinook salmon originating in the San Joaquin River watershed by blocking
movements into the Old River Channel from the mainstem San Joaquin River, reducing potential
entrapment within the SWP and CVP pumps.

The annual installation of the TBP temporary rock barriers typically begins in early March, with the
barriers remaining in place through the summer months and early fall. Removal of the barriers is
required to be completed before November 30 of each year. The TBP typically includes the
installation of temporary agricultural “flow control” rock barriers at Middle River (MR), Old River
near Tracy (ORT) and Grant Line Canal (GLC). An additional fourth barrier associated with the
TBP may be installed at the Head of Old River (HOR), to serve as a migration aid for Central
Valley fall-run Chinook salmon; however, the HLR barrier is primarily a nonphysical bio acoustic
fish fence, rather than a rock barrier. The project is generally located in the southern
Sacramento/San Joaquin Delta; within San Joaquin County and Contra Costa County.

Due to the potential for the project activities to generate elevated underwater noise levels and the
potential for listed/endangered species habitation in the project action area, the California
Department of Fish and Wildlife (CDFW) and the National Oceanic and Atmospheric
Administration, National Marine Fisheries Service (NOAA-Fisheries/NMFES) has requested
hydroacoustic monitoring be performed during the installation and removal of the TBP barriers.

Extant Acoustical Consulting LLC (Extant) was retained to provide hydroacoustic monitoring
services in accordance with the DFG and NMFS request. This technical memorandum provides a
summary of the setting, methodologies, and results of the noise monitoring program conducted in
the vicinity of the project sites.

4804 GRANITE DRIVE | Suite F3-234 | RockLIN, CA 95677 | WWW.EXTANTACOUSTICAL.COM
916.520.4322 | INFO@EXTANTACOUSTICAL.COM
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2 Regulations, Standards and Guidelines

Criteria specifically applicable to TBP operations was provided by NMFS through Section7
consultation and issuance of a Biological Opinion (BO) for the Project on May 1, 2013 (National
Marine Fisheries Service 2013).

Adhering to the project description provided to the National Marine Fisheries Service (NMFS) for
the purposes of Section 7 consultation, the amount of sound generated in the aquatic environment
during construction and removal of temporary rock barriers would be monitored. Accurately
projecting the direct impact on individual listed species is currently beyond the scope of the best
available science. However, monitoring of underwater noise levels generated during construction
and removal of the barriers and an understanding of behavioral and physiological responses, a
measurable metric for determining the effect (incidental take) of the project can be developed. This
metric for determining incidental take associated with the project is defined as an ecological
surrogate. The ecological surrogate identified in the BO for the TBP regarding underwater noise is
as follows:

Ecological Surrogates

The analysis of the effects of the proposed TBP anticipates that the construction and
removal of each barrier will result in acoustic noise generated in the aquatic environment
that exceeds typical ambient background conditions for the action area. Based on the types
of vehicles and equipment to be used, the methods described for construction and removal
of the barriers, and the effects analysis conducted for this consultation, the amount of
sound generated in the aquatic environment associated with the construction and removal
of each barrier shall not exceed 150 dB" at a distance of 100 meters from the source
activity at any time.

The Biological Opinion concluded that underwater noise levels complying with these constraints
would be considered an acceptable level incidental take; providing that the reasonable and prudent
measures, and the terms and conditions outlined in the BO are instituted. The non-discretionary
terms and conditions set forth in the BO, which ensure the project is exempt from the prohibitions
of Section9 of the Endangered Species Act, require:

Monitoring of underwater sound generated by the construction and removal of each barrier
shall be conducted to verify that sound level criteria are not being exceeded as described in

the description of ecological surrogates above. If levels are exceeded, NMFS will be notified
and work halted until corrective actions are instituted to achieve sound level criteria.

As represented above, the NMFS BO sets forth the specific criteria for monitoring of underwater
noise levels generated in association with the construction/installation and removal of the TBP
Barriers. The specific noise level metric/descriptor intended for use with the criteria is not outlined,;
however, section B.1, page 69, provides a discussion of the behavioral alteration guidelines as
implemented during previous monitoring years, reference to 150 decibels (dB) root-mean-square
(RMS) (dBrms), re: 1uPa. Use of the RMS metric provides consistency with guidelines that NMFS
and USFWS have previously used as the threshold for adverse behavioral effects to fish.

! Appendix A discusses acoustical terminology and noise level descriptors
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3 Monitoring Methodology

Hydroacoustic/underwater noise monitoring of the construction and removal of temporary rock
barriers associated with the 2013 — 2017 South Delta TBP was conducted Extant. The primary
purpose of the monitoring was to directly monitor underwater noise levels, verify compliance with
the ecological surrogate criteria established in the project BO. Measurements were conducted in

accordance with the industry best practices and information prepared for the project by NFMS and
DWR.

Noise monitoring was performed at a location of 100-meters from barrier construction and
removal activities. However, due to the nature of some of the activities, constraints due to the
configuration of the water channel and safety concerns, some underwater-noise generating events
may have occurred at a distance of 100 meters * 5 to 10 meters. The hydrophone sensor was
suspended at approximate mid-depth in the water column at all monitoring locations.

Underwater noise measurements were performed using a Larson Davis Laboratories (LDL) Model
831 precision integrating sound level meter (SLM) with a Reson Model TC4013 omni-directional
hydrophone. Field calibrations were performed on the SLMs using a G.R.A.S. 42AA pistonphone
calibrator and hydrophone coupler, to ensure accuracy and the validity of the measurements. The
SLM was manually operated to capture aquatic noise levels generated during placement/removal
rock, gravel, frames, and culverts.

Underwater noise levels are presented as the Z-Weighted, RMS “fast” level, denoted as dB
LZFmax re: 1uPa. The fast setting on the sound level meter utilizes a pressure detector with a
0.125 second time constant; which provides a reasonable but conservative estimation of the RMS
level. Using the Z-weighted filter measures as close as possible to the unfiltered broadband
frequency spectrum.
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4  Monitoring Results

Monitoring of the installation and removal of temporary rock barriers was conducted beginning on
May 20, 2013 through May 30, 2013 and continuing on October 30, 2013 through November 7,

2013. Hydroacoustic monitoring was performed for the Middle River (MR) Barrier, the Old River
at Tracy (ORT) Barrier, and the Grant Line Canal (GLC) Barrier. Results of the underwater noise
monitoring are presented separately in the following sections and summarized in Table 1. Detailed
measurement time histories are provided in Appendix B, Appendix C, and Appendix D respectively.

Table 1 — Ambient Noise Monitoring Results

Noise Levels (dB LZFmax)

Description’ Ambient TBP Event

Middle River = Removal of rock from barrier October 30,2013 102 - 108 119 - 147
Dumping Gravel into Stream from Boat Ramp May 20, 2013 107 -108 120 - 149

Spreading Rock over Submerged Frame May 20, 2013 115-117 125-149

Old River at  Setting Culverts May 23, 2013 110-114 114 -127
Tracy Setting a top frame May 23, 2013 110-113 115-130
Removing frames November 4,2013 108 -110 115-132

Removal of Rock from Barrier November 7, 2013 107 - 109 112-135

Dump Truck Dumping Rock into Stream May 24, 2013 115-116 120 - 149

Grgr:n';ilne Bulldozer Pushing Rock into Stream May 30, 2013 114-116  120- 153
Removal of In-stream Rock from Barrier November 7,2013 107 - 108 115-143

Source: Extant Acoustical Consulting LLC, 2013

4
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4.1 Middle River Barrier

4.1.1 Removal

Underwater noise levels attributable to the removal construction activities of the Middle River (MR)
Barrier were monitored on October 30, 2013. The Middle River temporary barrier was removed
utilizing one dozer and one excavator. In-stream rock was removed using the excavator bucket and
stockpiled on the remaining temporary rock barrier. The bulldozer would then remove rocks from
the stockpile on the remaining temporary rock barrier. The dozer would scoop rock into the bucket
and transport the rock to the southern levee toe for stockpiling. This method was repeated
throughout the day as the temporary rock barrier removal continued out of the water channel. The
results are summarized in Table 1 and complete data sheets are included in the Appendix B. A
graphical representation of typical underwater noise levels due to rock removal of the barrier is
shown below in Figure 1.

150.0

IS
WiNE

110.0 /

= LZFmax

[
H
o
o
—
—
==

—
_

Sound Pressure Level, dBZ

100.0 — T
5 g
N4 N4
~ ~

T
ltg)
\4
~

Figure 1: MR —Removal of In-stream Rock from Barrier
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4.2 Old River at Tracey Barrier

4.2.1 Barrier Construction and Installation

Underwater noise levels attributable to the construction of the Old River at Tracy (ORT) barrier
were monitored on Monday, May 20 and Thursday, May 23, 2013. Construction activities
observed during the monitoring period included: off-road haul trucks dumping gravel off of the
boat ramp, barge excavator distributing rock and gravel over the streambed, setting culvert frames,
excavator spreading rock over submerged TBP frames, setting top frames, and the excavator
spreading rock over submerged TBP frames. The results are summarized in Table 1 and complete
data sheets are included in the Appendix C.

A graphical representation showing continuous monitoring of typical underwater noise levels due to
several occurrences of haul trucks dumping gravel off of the boat ramp, directly into the stream is
shown in Figure 2. The excavator would then collect and broadcast the material over the
streambed/barrier location.

Typical underwater noise levels due to an excavator spreading rock over the top of submerged TBP
frame is shown in Figure 3.

Observed underwater noise levels due to setting a culvert frame were relatively low, as shown in
Figure 4. The bell shape at the end of the graphed data shows the air exiting the culvert as it
submerged. Spikes at the beginning of the measurement were due to support skiff coming into
contact with the culvert for positioning. Figure 5 provides a graphical representation of typical
underwater noise levels from setting a top frame.

4.2.2 Barrier Removal

Underwater noise levels attributable to the removal of the ORT temporary rock barrier were
monitored on Monday, November 4 and Thursday, November 7, 2013. Frames were removed
utilizing a crane and support skiff. After the frames were removed, two excavators were used to
remove rock. One excavator would remove in-stream rock and deposit it on the ramp toe. The
second excavator would load haul trucks that then transported the rock to an off-site stockpile.

Figure 6 presents a graph of underwater noise levels measured during the removal of a single TBP
frame. A representation of typical underwater noise level monitoring due to removing in-stream
rock is shown in Figure 7.
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Figure 2: ORT— Dump Truck Dumping Gravel into Stream from Boat Ramp
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Figure 3: ORT- Excavator Spreading Rock over Submerged Frame
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Figure 4: ORT- Setting Culvert Frame in Stream
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Figure 5: ORT- Setting a Top Frame
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4.3 Grant Line Canal Barrier

4.3.1 Barrier Construction and Installation

Underwater noise levels attributable to the construction of the temporary rock barrier at the Grant
Line Barrier were monitored on Friday, May 24, Wednesday, May 29, 2013 and Thursday, May
30, 2013. The Grant Canal Barrier was constructed utilizing one dozer and several off-road haul
trucks delivering rock. Rock was dumped directly into the water channel or stockpiled on the boat
ramp toe. The dozer was used to organize rock dumped on the ramp toe and push the rock into the
channel. Monitoring results are summarized Table 1 and complete 1-second time history data is
included in the Appendix D.

Typical underwater noise levels due to rock being directly dump into the water channel by haul
truck are shown in Figure 8.

Figure 9 displays a graph of typical underwater noise levels generated by continuous monitoring of
rock being directly dumped into the channel and rock pushed into the channel with a bulldozer.
Typically noise levels generated from these events ranged between 125 dB LZFmax and 148 dB
LZFmax.

As shown in Figure 9 underwater noise levels due were observed to exceed 150 dB however, by
eliminating direct rock deposit into the water channel from dump trucks was observed to mitigate
these levels. Additionally, the use of the LZFmax noise level descriptor provides a conservative real-
time representation of event RMS levels. Actual RMS event levels would be lower. It should be
noted that aquatic and avian wildlife were observed during construction at and around the site. Fish
were observed in the study area, breaching the surface and bird activity at the site was abundant,
but bird predation was not witnessed during the monitoring period.

4.3.2 Barrier Construction and Installation

Underwater noise levels attributable to the removal of the temporary rock barrier at the Grant Line
Barrier were monitored on Thursday, November 7, 2013. During the monitoring period one
excavator would remove in-stream rock and deposit it on the ramp toe. The second excavator
would load haul trucks that then transported the rock to an off-site stockpile. A graphical
representation of typical underwater noise level monitoring due to removing in-stream rock is
shown in Figure 10.
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Figure 8: GLC— Dump Truck Dumping Rock into Stream
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Figure 9: GLC- Bulldozer Pushing Rock into Stream
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Figure 10: GLC- Removal of In-stream Rock from Barrier
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5 Conclusion

Underwater noise monitoring was conducted for the construction and removal of the 2013
temporary rock barriers at Middle River, Old River near Tracy, and Grant Line Canal. Underwater
noise levels generated by typical construction activities were characterized. Ambient underwater
noise levels measured during the TBP monitoring typically ranged between 102 and 116 dB
LZFmax. Noise levels generated by construction activities associated with TBP ranged from 112 to
153 dB LZFmax at an approximate distance of 100 meters from the temporary rock barrier
operations. Observations of normal aquatic and avian activity were noted during the monitoring
period at each site. Aquatic life was present with various fish surfacing in and around the
construction site. Avian species were present and active in and around the construction areas.

During the monitoring of the temporary rock barrier installation at the Grant Line Canal site, the
noise level metric used to conservatively represent the ecological surrogate of 150 dB RMS was
exceeded momentarily. However, it was observed that aquatic activities were not impeded by
construction.

This concludes the Hydroacoustic Monitoring Report for the temporary barrier construction and
removal monitoring associated with the South Delta Temporary Barrier Project 2013 year.

If you should have any question, or would like to discuss any aspect of this memorandum, please
contact Michael Carr in our office via email at mcarr@extantacoustical.com or via phone at (916)
520-4322.
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Appendix A Description of Noise Metrics

This Appendix describes the noise metrics used in this report.

A.1 Underwater Sound Descriptors and Metrics

Peak Sound Pressure

Peak sound pressure level is the highest absolute value of the instantaneous sound pressure.
Typically, expressed as decibel level (dB Peak), referenced to 1 micro-Pascal (uPa), but can be
expressed as a unit of pressure, i.e. uPa, or PSI.

Root Mean Square Sound Pressure Level

Root-Mean-Square (RMS) sound pressure level is the average of the squared pressure over a
period.

The National Oceanic and Atmospheric Administration — Fisheries (National Marine
Fisheries Service) has established a criterion using the RMS “impulse” sound pressure level
measured over the duration of the impulse waveform containing 90 percent of the
acoustical energy for one pile driving impulse (i.e., hammer strike). This can be
approximated in the field through use of the “impulse” detector setting (0.035-second time
constant) on modern sound level meters. Use of the “fast” detector setting (0.125-second
time constant) provides a slightly longer time constant, more appropriate for general
construction activities.

Sound Exposure Level (SEL), dB re: 1uPa’-sec

The time integral of the squared sound pressure over the duration of an event or impulse; described
in terms of wPa’. It is the sound level in one second, which has the same amount of acoustic energy
as the original time-varying sound (i.e., the total energy of an event).

SELsccumuiarep dB re: 1TuPa?-sec
Same as described above, but incorporating the accumulated energy exposure for a complete day of pile

driving at a fixed position.

A.2 Terminology

Background levels

The composite of noise from all sources near or far, excluding construction.
Decibel (dB)

A dB or decibel is a logarithmic unit of measure for describing differences in loudness or sound
pressure relative to a reference loudness. The reference pressure for water is 1 micro Pascal.

Hertz (Hz)
Hertz, frequency or cycles per second.

Kilojoule (kJ)

The basic unit of force moving a body a unit distance in the metric system is 1 Newton-meter or 1
Joule. One Joule is 0.7376 ft-1bs. A thousand Joules or one kilo Joule is represented as kJ.

Mean Lower Low Water
Zero tidal elevation. Minus tides are below MLLW.

Micro Pascal (uPa)
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Most underwater acoustic sound pressure measurements are stated in terms of a pressure level
relative to one micro Pascal.

Mortality

Cessation of all activity including movements of the operculum, or when all respiration stops and
the fish lays motionless.

Pascal (Pa)

A Pascal is a unit of pressure equal to one Newton per square meter.

Propagation Loss

The decrease in sound pressure level due to the spherical spreading of the sound wave. In the far
field the rate of decrease in the sound pressure level is proportional to the distance or 1/r. In an
unbounded, homogeneous medium, propagation loss will be on the order of 6 dB for every
doubling of the distance.
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South Delta Temporary Barrier Project

Middle River Barrier

Hydroacoustic Monitoring 2013

October 30, 2013
Removing In-Stream Rock from Barrier
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Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax
10:54:34 109.5 10:54:59 130.4 10:55:24 108.1 10:55:49 107.7 10:56:14 107.8 10:56:39 107.7
10:54:35 108.8 10:55:00 131.7 10:55:25 107.8 10:55:50 107.8 10:56:15 108.1 10:56:40 107.9
10:54:36 107.8 10:55:01 129.6 10:55:26 107.8 10:55:51 107.8 10:56:16 108.1 10:56:41 107.8
10:54:37 107.7 10:55:02 131.6 10:55:27 109.0 10:55:52 107.8 10:56:17 107.7 10:56:42 108.0
10:54:38 107.7 10:55:03 136.1 10:55:28 107.5 10:55:53 107.7 10:56:18 107.7 10:56:43 107.8
10:54:39 107.7 10:55:04 132.6 10:55:29 108.6 10:55:54 108.0 10:56:19 107.8 10:56:44 107.7
10:54:40 109.9 10:55:05 127.8 10:55:30 109.8 10:55:55 108.3 10:56:20 107.5 10:56:45 108.5
10:54:41 109.0 10:55:06 120.3 10:55:31 108.2 10:55:56 108.4 10:56:21 107.8 10:56:46 107.8
10:54:42 108.7 10:55:07 118.7 10:55:32 108.1 10:55:57 107.7 10:56:22 107.9 10:56:47 107.9
10:54:43 108.5 10:55:08 119.4 10:55:33 108.1 10:55:58 107.6 10:56:23 108.0 10:56:48 108.0
10:54:44 108.2 10:55:09 121.9 10:55:34 107.7 10:55:59 107.8 10:56:24 107.7 10:56:49 108.1
10:54:45 107.9 10:55:10 109.2 10:55:35 107.8 10:56:00 107.9 10:56:25 108.0 10:56:50 108.2
10:54:46 109.5 10:55:11 108.5 10:55:36 108.0 10:56:01 107.6 10:56:26 108.1 10:56:51 108.0
10:54:47 108.0 10:55:12 108.3 10:55:37 107.5 10:56:02 108.3 10:56:27 107.8 10:56:52 107.9
10:54:48 107.7 10:55:13 108.0 10:55:38 107.8 10:56:03 108.3 10:56:28 107.8 10:56:53 108.0
10:54:49 107.7 10:55:14 108.3 10:55:39 107.8 10:56:04 107.6 10:56:29 107.7 10:56:54 107.6
10:54:50 107.9 10:55:15 108.5 10:55:40 107.7 10:56:05 108.0 10:56:30 107.8 10:56:55 107.8
10:54:51 109.1 10:55:16 108.8 10:55:41 107.8 10:56:06 107.9 10:56:31 107.8 10:56:56 107.8
10:54:52 109.8 10:55:17 113.8 10:55:42 107.7 10:56:07 107.9 10:56:32 107.7 10:56:57 108.0
10:54:53 111.9 10:55:18 109.8 10:55:43 107.6 10:56:08 107.5 10:56:33 108.0 10:56:58 107.8
10:54:54 126.5 10:55:19 108.1 10:55:44 107.8 10:56:09 107.6 10:56:34 107.9 10:56:59 107.7
10:54:55 134.5 10:55:20 108.0 10:55:45 107.6 10:56:10 107.6 10:56:35 108.0 10:57:00 107.8
10:54:56 133.7 10:55:21 108.2 10:55:46 107.6 10:56:11 107.9 10:56:36 107.6 10:57:01 107.8
10:54:57 140.6 10:55:22 107.9 10:55:47 107.8 10:56:12 108.0 10:56:37 107.8 10:57:02 108.0
10:54:58 136.5 10:55:23 108.0 10:55:48 107.5 10:56:13 108.1 10:56:38 108.8 10:57:03 108.1
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Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

10:57:04 107.8 10:57:48 107.9 10:58:32  108.1 10:59:16 108.0 11:00:00 108.0 11:00:44  107.9
10:57:05 107.6 10:57:49  107.7 10:58:33  108.0 10:59:17  108.5 11:00:01 108.6 11:00:45 108.2
10:57:06  107.7 10:57:50 107.7 10:58:34  107.8 10:59:18  108.1 11:00:02  107.8 11:00:46  108.2
10:57:07  108.0 10:57:51 108.0 10:58:35 107.8 10:59:19 123.2 11:00:03  108.1 11:00:47  107.7
10:57:08  108.1 10:57:52  107.9 10:58:36  108.4 10:59:20 129.6 11:00:04  107.7 11:00:48  108.0
10:57:09 107.8 10:57:63  107.9 10:58:37  107.8 10:59:21 126.7 11:00:05 107.9 11:00:49 107.6
10:57:10  108.0 10:57:54  107.9 10:58:38  108.0 10:59:22 108.0 11:00:06  108.0 11:00:50  108.1
10:57:11 109.5 10:57:55 108.0 10:58:39  115.5 10:59:23  108.1 11:00:07  108.0 11:00:51 108.2
10:57:12  109.4 10:57:56  107.9 10:58:40 115.7 10:59:24  108.6 11:00:08 107.8 11:00:52  108.2
10:57:13  107.9 10:57:57  108.0 10:58:41 109.6 10:59:25 1104 11:00:09  108.0 11:00:53 107.8
10:57:14  107.9 10:57:58  108.0 10:58:42  132.6 10:59:26  108.7 11:00:10  108.0 11:00:54  107.9
10:57:15  108.1 10:57:59  108.0 10:58:43  125.8 10:59:27  107.8 11:00:11 107.9 11:00:55  108.1
10:57:16  108.1 10:58:00 108.8 10:58:44  118.6 10:59:28  107.6 11:00:12  107.6 11:00:56  108.0
10:57:17  107.8 10:58:01 108.0 10:58:45  125.0 10:59:29  132.3 11:00:13  107.9 11:00:57  108.1
10:57:18  107.9 10:58:02  108.2 10:58:46  125.6 10:59:30  125.1 11:00:14  108.1 11:00:58  107.7
10:57:19 107.8 10:58:03 107.7 10:58:47  125.3 10:59:31 109.8 11:00:15  107.9 11:00:59  108.5
10:57:20 107.8 10:58:04  107.7 10:58:48  122.6 10:59:32 127.9 11:00:16  107.7 11:01:00 108.1
10:57:21 108.4 10:58:05  108.0 10:58:49  133.7 10:59:33  134.6 11:00:17  108.1 11:01:01 107.8
10:57:22  108.0 10:58:06  107.9 10:58:50 133.2 10:59:34 140.9 11:00:18  107.8 11:01:02  108.1
10:57:23  107.9 10:58:07  107.7 10:58:51 127.6 10:59:35  139.3 11:00:19  107.9 11:01:03  107.6
10:57:24  108.0 10:58:08  107.7 10:58:52 1234 10:59:36  138.7 11:00:20 107.8 11:01:04  107.7
10:57:25  107.8 10:58:09  108.0 10:58:53 119.5 10:59:37  145.1 11:00:21 107.6 11:01:05  108.1
10:57:26  107.9 10:58:10 108.4 10:58:54  113.7 10:59:38 134.1 11:00:22  107.7 11:01:06  108.5
10:57:27  108.2 10:58:11 108.2 10:58:55 114.6 10:59:39 125.0 11:00:23  107.8 11:01:07  107.8
10:57:28  108.0 10:58:12  108.3 10:58:56  112.7 10:59:40  119.1 11:00:24  107.9 11:01:08 107.6
10:57:29  108.0 10:58:13  108.1 10:58:57 112.8 10:59:41 120.8 11:00:25  108.0 11:01:09  107.9
10:57:30 108.0 10:58:14  107.9 10:58:58  109.1 10:59:42 113.5 11:00:26 107.8 11:01:10  107.9
10:57:31 107.6 10:58:15  107.8 10:58:59  107.9 10:59:43 1134 11:00:27  107.5 11:01:11 108.0
10:57:32  108.3 10:58:16  108.0 10:59:00 108.4 10:59:44  118.2 11:00:28  108.2 11:01:12  108.3
10:57:33  108.3 10:58:17  107.9 10:59:01 107.9 10:59:45 1128 11:00:29  107.5 11:01:13  107.8
10:57:34  107.9 10:58:18  107.7 10:59:02  109.5 10:59:46  109.9 11:00:30  108.1 11:01:14  107.8
10:57:35  107.9 10:58:19  107.8 10:59:03 110.8 10:59:47  108.3 11:00:31 108.0 11:01:15  107.8
10:57:36 107.7 10:58:20 107.8 10:59:04  107.8 10:59:48  107.7 11:00:32  107.9 11:01:16  108.3
10:57:37  108.4 10:58:21 107.8 10:59:05 107.9 10:59:49  108.0 11:00:33  107.5 11:01:17  107.8
10:57:38  108.3 10:58:22  107.7 10:59:06  107.9 10:59:50 107.8 11:00:34  107.7 11:01:18  107.7
10:57:39  118.1 10:58:23  107.8 10:59:07  108.1 10:59:51 107.8 11:00:35  107.8 11:01:19 1108
10:57:40 108.2 10:58:24  107.7 10:59:08 107.8 10:59:52  108.3 11:00:36  108.0 11:01:20 108.4
10:57:41 108.3 10:58:25  108.1 10:59:09 107.6 10:59:53  107.9 11:00:37  107.6 11:01:21 108.6
10:57:42  108.1 10:58:26  108.3 10:59:10  108.0 10:59:54  107.9 11:00:38  107.8 11:01:22  107.7
10:57:43  107.8 10:58:27  107.5 10:59:11 107.7 10:59:55 107.8 11:00:39  108.1 11:01:23  107.9
10:57:44  107.8 10:58:28  108.1 10:59:12  107.6 10:59:56 107.9 11:00:40 108.3 11:01:24  107.8
10:57:45  107.8 10:58:29  108.2 10:59:13 108.0 10:59:57  107.9 11:00:41 107.9 11:01:25  107.9
10:57:46  107.6 10:568:30 107.7 10:59:14  108.1 10:59:58  108.1 11:00:42  107.7 11:01:26  108.0
10:57:47  107.6 10:58:31 107.9 10:59:15  108.0 10:59:59  108.0 11:00:43  107.7 11:01:27  108.2
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Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

11:01:28  107.7 11:02:12  108.0 11:02:56  108.2 11:03:40 107.7 11:04:24  107.7 11:05:08 107.8
11:01:29  108.0 11:02:13  108.2 11:02:57  108.1 11:03:41 108.2 11:04:25  108.0 11:05:09  108.1
11:01:30  107.9 11:02:14 109.4 11:02:58  107.6 11:03:42  108.0 11:04:26  107.8 11:05:10  108.0
11:01:31 107.9 11:02:15  109.8 11:02:59  108.1 11:03:43  108.0 11:04:27  107.9 11:05:11 108.0
11:01:32  108.2 11:02:16 124.3 11:03:00 107.8 11:03:44  108.0 11:04:28  108.0 11:05:12  107.7
11:01:33  108.1 11:02:17  117.8 11:03:01 108.1 11:03:45 107.6 11:04:29  107.9 11:05:13 107.9
11:01:34  107.8 11:02:18  111.6 11:03:02  108.0 11:03:46  107.9 11:04:30 108.3 11:05:14  108.2
11:01:35  107.8 11:02:19  109.2 11:03:03  108.0 11:03:47  108.1 11:04:31 108.2 11:05:15  108.0
11:01:36  107.8 11:02:20 109.4 11:03:04 107.8 11:03:48  107.9 11:04:32  108.0 11:05:16  108.0
11:01:37  108.0 11:02:21 111.6 11:03:05 108.1 11:03:49  108.2 11:04:33  108.1 11:05:17  108.1
11:01:38  107.9 11:02:22  110.3 11:03:06  108.1 11:03:50 107.8 11:04:34  108.4 11:05:18  108.1
11:01:39  108.3 11:02:23 112.0 11:03:07  107.9 11:03:51 107.9 11:04:35 108.2 11:05:19 114.2
11:01:40 107.8 11:02:24  108.2 11:03:08  107.9 11:03:52  107.8 11:04:36  108.2 11:05:20 115.8
11:01:41 108.0 11:02:25  111.3 11:03:09 107.9 11:03:53  108.1 11:04:37  108.3 11:05:21 122.2
11:01:42  108.2 11:02:26  108.2 11:03:10  107.8 11:03:54  108.3 11:04:38  111.3 11:05:22  136.7
11:01:43  108.1 11:02:27  108.8 11:03:11 107.7 11:03:55 108.2 11:04:39 113.6 11:05:23  133.5
11:01:44  108.0 11:02:28  109.8 11:03:12  108.1 11:03:56  107.9 11:04:40 118.7 11:05:24  132.2
11:01:45  107.9 11:02:29  108.3 11:03:13 107.7 11:03:57  108.0 11:04:41 108.4 11:05:25  133.9
11:01:46  107.9 11:02:30 108.7 11:03:14  107.7 11:03:58  107.9 11:04:42  108.1 11:05:26  130.8
11:01:47  107.7 11:02:31 108.3 11:03:15  107.9 11:03:59  108.0 11:04:43  108.1 11:05:27 1314
11:01:48 107.8 11:02:32  108.0 11:03:16  108.1 11:04:00 107.6 11:04:44  108.8 11:05:28  133.8
11:01:49  107.9 11:02:33  108.0 11:03:17  108.0 11:04:01 107.8 11:04:45  129.0 11:05:29  134.7
11:01:50 107.9 11:02:34  108.1 11:03:18  107.7 11:04:02  108.2 11:04:46  130.1 11:05:30  139.1
11:01:51 107.9 11:02:35  108.3 11:03:19  107.7 11:04:03  108.1 11:04:47  110.5 11:05:31 136.4
11:01:52  108.1 11:02:36 108.0 11:03:20 108.0 11:04:04  108.1 11:04:48  130.9 11:05:32  137.1
11:01:53  107.9 11:02:37  108.2 11:03:21 107.7 11:04:05 107.8 11:04:49  131.8 11:05:33  137.0
11:01:54  108.0 11:02:38  107.7 11:03:22  107.8 11:04:06 107.4 11:04:50 131.8 11:05:34 127.9
11:01:55  107.5 11:02:39  108.0 11:03:23  107.8 11:04:07  107.8 11:04:51 133.9 11:05:35  129.7
11:01:56  107.7 11:02:40  108.1 11:03:24  108.0 11:04:08 107.8 11:04:52  128.0 11:05:36  123.8
11:01:57  107.9 11:02:41 108.0 11:03:25  107.7 11:04:09 107.8 11:04:53  127.8 11:05:37  119.8
11:01:58 107.6 11:02:42  107.9 11:03:26  107.9 11:04:10  107.7 11:04:54  138.4 11:05:38  118.9
11:01:59  107.6 11:02:43  108.0 11:03:27  108.2 11:04:11 107.9 11:04:55  135.0 11:05:39  114.1
11:02:00 108.0 11:02:44  107.9 11:03:28  107.9 11:04:12  107.9 11:04:56  136.8 11:05:40 115.2
11:02:01 107.9 11:02:45  107.8 11:03:29  107.9 11:04:13  107.9 11:04:57  146.2 11:05:41 115.7
11:02:02  108.0 11:02:46  107.9 11:03:30 107.7 11:04:14  108.1 11:04:58  142.2 11:05:42 1121
11:02:03  108.4 11:02:47  107.7 11:03:31 108.0 11:04:15  108.0 11:04:59  128.9 11:05:43 115.6
11:02:04  108.9 11:02:48  108.5 11:03:32  108.3 11:04:16  107.9 11:05:00 122.3 11:05:44  110.3
11:02:05  108.6 11:02:49  108.1 11:03:33  108.1 11:04:17  108.2 11:05:01 117.4 11:05:45  108.9
11:02:06  108.9 11:02:50  108.1 11:03:34  108.0 11:04:18  107.6 11:05:02  114.9 11:05:46  115.2
11:02:07  108.3 11:02:51 108.0 11:03:35  108.1 11:04:19  107.9 11:05:03 113.6 11:05:47  113.9
11:02:08 109.8 11:02:52  108.1 11:03:36 107.8 11:04:20 108.5 11:05:04 1129 11:05:48 116.8
11:02:09  111.1 11:02:53  108.5 11:03:37  108.0 11:04:21 108.0 11:05:05  109.2 11:05:49  112.7
11:02:10  108.5 11:02:54  107.9 11:03:38  107.9 11:04:22  108.0 11:05:06 118.6 11:05:50 108.1
11:02:11 112.4 11:02:55  107.9 11:03:39  107.8 11:04:23  107.9 11:05:07 116.4 11:05:51 108.1
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Middle River Barrier

Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

11:05:52  108.3 11:05:59  108.2 11:06:06  136.3 11:06:13  118.5 11:06:20 108.4 11:06:27  107.9
11:05:53  107.8 11:06:00 108.8 11:06:07 137.0 11:06:14  125.6 11:06:21 107.8 11:06:28 108.4
11:05:54  108.0 11:06:01 125.2 11:06:08 136.8 11:06:15  112.0 11:06:22  107.9 11:06:29  108.0
11:05:55  107.7 11:06:02  135.6 11:06:09  136.9 11:06:16  108.0 11:06:23  108.0 11:06:30 107.9
11:05:56  107.8 11:06:03  120.9 11:06:10  129.2 11:06:17  108.6 11:06:24  108.1
11:05:57  108.2 11:06:04  139.0 11:06:11 126.4 11:06:18  108.0 11:06:25 107.8
11:05:58  108.0 11:06:05  130.6 11:06:12 1254 11:06:19  108.4 11:06:26 107.7

Removing In-Stream Rock from Barrier
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Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

11:06:31 107.8 11:06:48  108.2 11:07:05 123.2 11:07:22 108.2 11:07:39  107.9 11:07:56 112.7
11:06:32 107.8 11:06:49  107.9 11:07:06 1214 11:07:23  107.8 11:07:40  108.0 11:07:57  110.2
11:06:33  108.3 11:06:50  108.1 11:07:07  125.6 11:07:24  109.5 11:07:41 107.6 11:07:58  108.5
11:06:34  107.8 11:06:51 109.1 11:07:08 114.6 11:07:25  115.0 11:07:42  108.0 11:07:59  108.3
11:06:35  107.9 11:06:52 122.9 11:07:09  108.8 11:07:26  114.0 11:07:43  108.1 11:08:00 107.9
11:06:36  107.7 11:06:53  121.3 11:07:10  127.0 11:07:27  108.1 11:07:44  108.2 11:08:01 108.0
11:06:37  108.1 11:06:54 1314 11:07:11 123.8 11:07:28  109.5 11:07:45  108.2 11:08:02  108.1
11:06:38  107.9 11:06:55  134.1 11:07:12 118.5 11:07:29  109.5 11:07:46  108.1 11:08:03  108.0
11:06:39  108.0 11:06:56  132.0 11:07:13  119.2 11:07:30  108.4 11:07:47  108.3 11:08:04 107.8
11:06:40  108.2 11:06:57  128.3 11:07:14  108.3 11:07:31 108.2 11:07:48 1311 11:08:05 113.2
11:06:41 107.6 11:06:58  118.4 11:07:15  108.1 11:07:32 108.6 11:07:49  131.0 11:08:06 127.4
11:06:42 107.6 11:06:59  129.4 11:07:16  108.1 11:07:33  107.8 11:07:50 135.8 11:08:07 127.4
11:06:43  107.9 11:07:00 1315 11:07:17  108.3 11:07:34  108.1 11:07:51 132.7 11:08:08  123.9
11:06:44  108.0 11:07:01 130.7 11:07:18  108.2 11:07:35  108.3 11:07:52  130.4 11:08:09 113.2
11:06:45  108.0 11:07:02 133.0 11:07:19  108.1 11:07:36  107.9 11:07:53  132.6 11:08:10  108.2
11:06:46  108.0 11:07:03  129.5 11:07:20 108.7 11:07:37  108.1 11:07:54  130.6 11:08:11 108.8
11:06:47  108.1 11:07:04 1324 11:07:21 112.8 11:07:38  108.0 11:07:55  121.0 11:08:12 114.2




South Delta Temporary Barrier Project Hydroacoustic Monitoring 2013
Middle River Barrier

Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

11:08:13 1124 11:08:57  107.8 11:09:41 107.9 11:10:25  107.9 11:11:09  108.1 11:11:53  108.3
11:08:14  108.2 11:08:58  108.2 11:09:42 107.8 11:10:26  107.8 11:11:10  107.9 11:11:54  107.9
11:08:15  107.9 11:08:59  108.1 11:09:43  107.5 11:10:27  107.9 11:11:11 107.8 11:11:55  108.1
11:08:16  107.7 11:09:00 108.0 11:09:44  107.8 11:10:28  107.9 11:11:12 108.0 11:11:56  107.8
11:08:17  107.9 11:09:01 107.8 11:09:45  107.8 11:10:29  107.8 11:11:13  107.8 11:11:57  108.3
11:08:18  108.0 11:09:02 108.3 11:09:46  107.9 11:10:30  108.1 11:11:14  107.8 11:11:58  108.1
11:08:19  108.1 11:09:03  108.0 11:09:47  107.7 11:10:31 108.2 11:11:15  107.7 11:11:59  108.0
11:08:20 108.2 11:09:04  107.8 11:09:48  108.1 11:10:32 108.4 11:11:16  107.9 11:12:00 108.0
11:08:21 107.7 11:09:05 110.4 11:09:49  107.9 11:10:33  108.0 11:11:17  108.3 11:12:01 108.0
11:08:22 107.6 11:09:06  109.7 11:09:50 107.9 11:10:34  107.9 11:11:18  108.2 11:12:02  108.1
11:08:23  108.0 11:09:07  107.9 11:09:51 108.0 11:10:35  107.8 11:11:19  108.0 11:12:03  108.4
11:08:24  107.9 11:09:08  120.2 11:09:52 108.0 11:10:36  108.4 11:11:20  108.3 11:12:04  108.0
11:08:25  107.9 11:09:09  108.3 11:09:53  108.3 11:10:37  108.0 11:11:21 107.8 11:12:05 107.6
11:08:26  107.8 11:09:10  108.2 11:09:54  108.0 11:10:38  108.2 11:11:22  108.2 11:12:06  108.3
11:08:27  108.4 11:09:11 108.1 11:09:55  108.2 11:10:39  108.2 11:11:23  108.0 11:12:07  108.3
11:08:28  108.0 11:09:12 108.0 11:09:56 107.9 11:10:40  107.9 11:11:24  108.0 11:12:08 107.8
11:08:29  108.6 11:09:13  107.9 11:09:57  107.6 11:10:41 107.8 11:11:25  107.9 11:12:09  107.7
11:08:30  108.2 11:09:14  108.3 11:09:58  107.8 11:10:42 108.0 11:11:26  108.2 11:12:10  107.8
11:08:31 107.7 11:09:15  108.5 11:09:59  107.7 11:10:43  108.5 11:11:27  107.9 11:12:11 107.8
11:08:32 107.8 11:09:16  107.8 11:10:00 107.9 11:10:44  108.0 11:11:28  108.2 11:12:12 107.6
11:08:33 1104 11:09:17  107.8 11:10:01 107.8 11:10:45 107.8 11:11:29 1081 11:12:13  107.8
11:08:34  110.3 11:09:18  107.7 11:10:02 108.1 11:10:46  107.9 11:11:30  108.1 11:12:14  107.8
11:08:35 108.4 11:09:19  108.2 11:10:03  108.3 11:10:47  107.7 11:11:31 107.8 11:12:15  107.8
11:08:36  107.6 11:09:20  108.2 11:10:04  107.9 11:10:48  107.7 11:11:32  108.1 11:12:16  108.1
11:08:37  107.9 11:09:21 107.8 11:10:05 107.8 11:10:49  108.5 11:11:33  107.7 11:12:17  108.0
11:08:38  107.6 11:09:22 108.0 11:10:06  108.2 11:10:50  108.1 11:11:34  107.8 11:12:18  108.1
11:08:39  108.2 11:09:23  108.9 11:10:07  108.1 11:10:51 108.2 11:11:35  108.3 11:12:19  107.9
11:08:40  108.0 11:09:24  108.0 11:10:08  108.2 11:10:52 108.3 11:11:36  107.7 11:12:20  108.2
11:08:41 107.8 11:09:25  108.7 11:10:09  108.0 11:10:53  109.2 11:11:37  107.7 11:12:21 108.1
11:08:42 107.9 11:09:26  108.0 11:10:10  108.0 11:10:54  108.4 11:11:38  108.0 11:12:22 108.1
11:08:43  107.9 11:09:27  108.2 11:10:11 107.8 11:10:55  108.6 11:11:39  108.0 11:12:23 108.1
11:08:44  108.1 11:09:28  107.7 11:10:12 107.7 11:10:56  108.1 11:11:40  108.2 11:12:24  107.8
11:08:45  107.7 11:09:29  107.7 11:10:13  108.0 11:10:57  108.0 11:11:41 108.0 11:12:25 107.9
11:08:46  107.8 11:09:30  107.6 11:10:14  107.7 11:10:58  108.2 11:11:42  107.9 11:12:26  107.7
11:08:47  107.8 11:09:31 107.9 11:10:15  107.9 11:10:59  107.8 11:11:43  108.0 11:12:27  107.9
11:08:48  108.0 11:09:32 108.1 11:10:16  108.0 11:11:00  108.9 11:11:44  107.9 11:12:28  108.1
11:08:49  108.0 11:09:33  108.1 11:10:17  107.9 11:11:01 108.1 11:11:45  107.9 11:12:29 107.6
11:08:50 107.6 11:09:34  107.9 11:10:18  107.7 11:11:02 107.7 11:11:46  107.9 11:12:30  108.1
11:08:51 107.6 11:09:35  107.9 11:10:19  107.8 11:11:03  108.3 11:11:47  108.0 11:12:31 108.2
11:08:52 107.8 11:09:36  108.3 11:10:20  108.0 11:11:04  107.9 11:11:48  107.4 11:12:32  107.8
11:08:53  107.9 11:09:37  108.0 11:10:21 107.9 11:11:05  107.8 11:11:49  107.6 11:12:33  108.4
11:08:54  107.8 11:09:38  107.8 11:10:22 107.9 11:11:06  107.9 11:11:50 108.2 11:12:34  107.9
11:08:55  108.1 11:09:39  108.0 11:10:23  107.7 11:11:07  107.9 11:11:51 108.1 11:12:35  107.9
11:08:56  107.8 11:09:40  107.7 11:10:24  108.3 11:11:08  107.9 11:11:52  107.7 11:12:36  107.8




South Delta Temporary Barrier Project

Hydroacoustic Monitoring 2013

Middle River Barrier
Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

11:12:37  107.8 11:13:21 121.0 11:14:05 107.8 11:14:49  108.1 11:15:33  107.9 11:16:17  108.2
11:12:38  108.0 11:13:22 1122 11:14:06  108.0 11:14:50 108.0 11:15:34  107.8 11:16:18  107.9
11:12:39  108.0 11:13:23  110.1 11:14:07  107.7 11:14:51 108.2 11:15:35  107.7 11:16:19  108.0
11:12:40 107.7 11:13:24  107.8 11:14:08  108.1 11:14:52  108.0 11:15:36  107.8 11:16:20 108.2
11:12:41 107.8 11:13:25  107.8 11:14:09  107.7 11:14:53  107.8 11:15:37  107.8 11:16:21 108.7
11:12:42  108.3 11:13:26  108.0 11:14:10  107.7 11:14:54  107.7 11:15:38  107.7 11:16:22  108.0
11:12:43  108.1 11:13:27  108.1 11:14:11 108.0 11:14:55  108.0 11:15:39 107.9 11:16:23 107.7
11:12:44  108.0 11:13:28  108.1 11:14:12 1081 11:14:56  108.1 11:15:40 107.7 11:16:24  108.3
11:12:45  107.7 11:13:29  107.9 11:14:13  108.0 11:14:57  107.9 11:15:41 107.9 11:16:25  107.9
11:12:46  108.0 11:13:30 108.2 11:14:14  108.1 11:14:58  108.1 11:15:42 107.9 11:16:26  108.3
11:12:47  108.0 11:13:31 107.7 11:14:15  108.7 11:14:59  108.1 11:15:43  107.7 11:16:27  108.1
11:12:48  107.9 11:13:32  108.3 11:14:16  107.8 11:15:00 107.7 11:15:44  107.9 11:16:28  108.1
11:12:49 108.0 11:13:33 108.2 11:14:17 107.8 11:15:01 107.8 11:15:45 109.0 11:16:29 108.2
11:12:50  107.9 11:13:34  108.1 11:14:18  107.9 11:15:02  107.6 11:15:46  108.0 11:16:30  108.3
11:12:51 107.7 11:13:35 107.7 11:14:19 108.2 11:15:03 108.0 11:15:47 107.9 11:16:31 107.9
11:12:52 107.9 11:13:36  107.8 11:14:20 108.0 11:15:04  107.9 11:15:48 108.4 11:16:32  109.0
11:12:53 108.1 11:13:37 108.2 11:14:21 107.9 11:15:05 108.0 11:15:49 108.3 11:16:33 108.3
11:12:54  107.9 11:13:38  108.1 11:14:22  108.0 11:15:06  107.9 11:15:50 108.0 11:16:34 1104
11:12:55 108.0 11:13:39 107.9 11:14:23 108.5 11:15:07 107.9 11:15:51 107.8 11:16:35 112.4
11:12:56 107.8 11:13:40 107.8 11:14:24  108.0 11:15:08  108.1 11:15:52  107.9 11:16:36 123.7
11:12:57 108.0 11:13:41 108.2 11:14:25 108.0 11:15:09 107.6 11:15:53 108.1 11:16:37 121.3
11:12:58  107.8 11:13:42  108.0 11:14:26  108.1 11:15:10  108.1 11:15:54  108.0 11:16:38  128.7
11:12:59 108.2 11:13:43 107.9 11:14:27 108.2 11:15:11 107.9 11:15:55 108.2 11:16:39 129.6
11:13:00 107.9 11:13:44  108.0 11:14:28  107.9 11:15:12  108.2 11:15:56 108.1 11:16:40 128.6
11:13:01 107.8 11:13:45 107.6 11:14:29 107.8 11:15:13 108.1 11:15:57 108.9 11:16:41 131.0
11:13:02  108.0 11:13:46  108.0 11:14:30 107.8 11:15:14  108.2 11:15:58  107.8 11:16:42  131.7
11:13:03 107.8 11:13:47 108.1 11:14:31 107.9 11:15:15 108.0 11:15:59 108.3 11:16:43 134.9
11:13:04  108.1 11:13:48  108.0 11:14:32  107.7 11:15:16  107.9 11:16:00 108.0 11:16:44  128.8
11:13:05 108.0 11:13:49 107.7 11:14:33 107.8 11:15:17 108.1 11:16:01 108.1 11:16:45 127.5
11:13:06  107.9 11:13:50 107.8 11:14:34  107.9 11:15:18  108.0 11:16:02  108.4 11:16:46  124.8
11:13:07 107.9 11:13:51 108.0 11:14:35 108.0 11:15:19 108.1 11:16:03 108.2 11:16:47 124.8
11:13:08  108.0 11:13:52  108.0 11:14:36  107.8 11:15:20  108.0 11:16:04  108.3 11:16:48 126.5
11:13:09 108.1 11:13:53 107.9 11:14:37 107.7 11:15:21 107.9 11:16:05 108.3 11:16:49 129.9
11:13:10  107.7 11:13:54  107.8 11:14:38  107.8 11:15:22 107.8 11:16:06  108.1 11:16:50 125.2
11:13:11 107.9 11:13:55 108.2 11:14:39 107.7 11:15:23 108.0 11:16:07 108.2 11:16:51 124.4
11:13:12 13141 11:13:56  108.4 11:14:40 108.0 11:15:24  107.7 11:16:08  108.4 11:16:52  123.2
11:13:13 135.7 11:13:57 107.8 11:14:41 108.0 11:15:25 107.8 11:16:09 108.0 11:16:53 1151
11:13:14  139.0 11:13:58  108.0 11:14:42  108.2 11:15:26  108.2 11:16:10  108.3 11:16:54  115.2
11:13:15  135.0 11:13:59  108.0 11:14:43  107.8 11:15:27  108.1 11:16:11 108.2 11:16:55  109.2
11:13:16  134.7 11:14:00 107.7 11:14:44  108.4 11:15:28  108.0 11:16:12  107.7 11:16:56 111.3
11:13:17  133.6 11:14:01 107.9 11:14:45  108.2 11:15:29  108.3 11:16:13  108.5 11:16:57 118.8
11:13:18  129.6 11:14:02  108.2 11:14:46  107.9 11:15:30  107.8 11:16:14  107.9 11:16:58 115.8
11:13:19 122.8 11:14:03  108.4 11:14:47  108.3 11:15:31 108.0 11:16:15  108.1 11:16:59 1191
11:13:20 121.6 11:14:04  107.9 11:14:48  108.0 11:15:32 107.9 11:16:16  107.8 11:17:00 109.8




South Delta Temporary Barrier Project

Hydroacoustic Monitoring 2013

Middle River Barrier
Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax
11:17:01 111.7 11:17:16 112.4 11:17:31 108.4 11:17:46 120.5 11:18:01 108.1 11:18:16 132.1
11:17:02 108.5 11:17:17 116.1 11:17:32 112.0 11:17:47 120.5 11:18:02 108.1 11:18:17 131.2
11:17:03 119.4 11:17:18 111.8 11:17:33 118.7 11:17:48 115.1 11:18:03 108.4 11:18:18 126.5
11:17:04 119.9 11:17:19 109.7 11:17:34 115.1 11:17:49 110.5 11:18:04 107.9 11:18:19 124.6
11:17:05 113.3 11:17:20 108.0 11:17:35 108.0 11:17:50 108.1 11:18:05 107.9 11:18:20 120.8
11:17:06 133.8 11:17:21 108.0 11:17:36 123.0 11:17:51 107.8 11:18:06 108.1 11:18:21 119.0
11:17:07 131.8 11:17:22 107.9 11:17:37 127.2 11:17:52 108.2 11:18:07 108.4 11:18:22 113.2
11:17:08 132.1 11:17:23 107.9 11:17:38 129.5 11:17:53 108.1 11:18:08 108.4 11:18:23 110.0
11:17:09 129.1 11:17:24 107.7 11:17:39 129.2 11:17:54 107.8 11:18:09 114.3 11:18:24 108.3
11:17:10 123.6 11:17:25 107.6 11:17:40 122.5 11:17:55 115.2 11:18:10 110.5 11:18:25 110.3
11:17:11 126.9 11:17:26 107.9 11:17:41 128.1 11:17:56 110.9 11:18:11 108.0 11:18:26 108.7
11:17:12 129.5 11:17:27 108.0 11:17:42 125.9 11:17:57 108.6 11:18:12 122.7 11:18:27 108.0
11:17:13 130.0 11:17:28 108.3 11:17:43 129.2 11:17:58 109.3 11:18:13 130.8 11:18:28 108.2
11:17:14 119.8 11:17:29 107.8 11:17:44 129.3 11:17:59 109.1 11:18:14 134.3 11:18:29 108.0
11:17:15 112.5 11:17:30 107.8 11:17:45 127.6 11:18:00 107.8 11:18:15 131.6
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Time
Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax
11:14:58 108.1 11:15:05 108.0 11:15:12 108.2 11:15:19 108.1 11:15:26 108.2 11:15:33 107.9
11:14:59 108.1 11:15:06 107.9 11:15:13 108.1 11:15:20 108.0 11:15:27 108.1 11:15:34 107.8
11:15:00 107.7 11:15:07 107.9 11:15:14 108.2 11:15:21 107.9 11:15:28 108.0 11:15:35 107.7
11:15:01 107.8 11:15:08 108.1 11:15:15 108.0 11:15:22 107.8 11:15:29 108.3 11:15:36 107.8
11:15:02 107.6 11:15:09 107.6 11:15:16 107.9 11:15:23 108.0 11:15:30 107.8 11:15:37 107.8
11:15:03 108.0 11:15:10 108.1 11:15:17 108.1 11:15:24 107.7 11:15:31 108.0 11:15:38 107.7
11:15:04 107.9 11:15:11 107.9 11:15:18 108.0 11:15:25 107.8 11:15:32 107.9 11:15:39 107.9




South Delta Temporary Barrier Project

Hydroacoustic Monitoring 2013

Middle River Barrier
Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

11:15:40 107.7  11:16:24 108.3  11:17:08 132.1 11:17:52 108.2  11:18:36 109.9 11:19:20 123.7
11:15:41 107.9  11:16:25 107.9  11:17:09 129.1 11:17:53 108.1 11:18:37 108.3  11:19:21 120.3
11:15:42 107.9  11:16:26 108.3 11:17:10 123.6  11:17:54 107.8  11:18:38 111.6  11:19:22 123.0
11:15:43 107.7  11:16:27 108.1 11:17:11 126.9  11:17:55 1152  11:18:39 117.3  11:19:23 118.5
11:15:44 107.9 11:16:28 108.1 11:17:12 129.5 11:17:56 110.9  11:18:40 114.7  11:19:24 114.5
11:15:45 109.0 11:16:29 108.2  11:17:13 130.0 11:17:57 108.6  11:18:41 113.7  11:19:25 109.7
11:15:46 108.0 11:16:30 108.3 11:17:14 119.8  11:17:58 109.3 11:18:42 108.2  11:19:26 108.3
11:15:47 107.9  11:16:31 107.9  11:17:15 1125  11:17:59 109.1 11:18:43 108.4  11:19:27 109.5
11:15:48 108.4  11:16:32 109.0 11:17:16 112.4  11:18:00 107.8  11:18:44 108.4  11:19:28 108.5
11:15:49 108.3 11:16:33 108.3  11:17:17 116.1 11:18:01 108.1 11:18:45 108.7  11:19:29 108.0
11:15:50 108.0 11:16:34 1104  11:17:18 111.8  11:18:02 108.1 11:18:46 108.3  11:19:30 108.1
11:15:51 107.8  11:16:35 1124 11:17:19 109.7  11:18:03 108.4  11:18:47 108.8  11:19:31 108.2
11:15:52 107.9  11:16:36 123.7  11:17:20 108.0 11:18:04 107.9  11:18:48 108.5 11:19:32 108.0
11:15:53 108.1 11:16:37 121.3 11:17:21 108.0 11:18:05 107.9 11:18:49 132.1 11:19:33 108.1
11:15:54 108.0 11:16:38 128.7  11:17:22 107.9  11:18:06 108.1 11:18:50 131.1 11:19:34 107.9
11:15:55 108.2 11:16:39 129.6 11:17:23 107.9 11:18:07 108.4 11:18:51 125.1 11:19:35 107.9
11:15:56 108.1 11:16:40 128.6  11:17:24 107.7  11:18:08 108.4  11:18:52 1241 11:19:36 108.0
11:15:57 108.9 11:16:41 131.0 11:17:25 107.6 11:18:09 114.3 11:18:53 130.3 11:19:37 108.1
11:15:58 107.8  11:16:42 131.7  11:17:26 107.9  11:18:10 110.5 11:18:54 125.8  11:19:38 108.0
11:15:59 108.3 11:16:43 134.9 11:17:27 108.0 11:18:11 108.0 11:18:55 123.2 11:19:39 108.6
11:16:00 108.0 11:16:44 128.8 11:17:28 108.3  11:18:12 122.7 11:18:56 130.4  11:19:40 112.5
11:16:01 108.1 11:16:45 127.5 11:17:29 107.8 11:18:13 130.8 11:18:57 132.2 11:19:41 108.2
11:16:02 108.4 11:16:46 124.8  11:17:30 107.8  11:18:14 134.3  11:18:58 123.2  11:19:42 113.0
11:16:03 108.2 11:16:47 124.8 11:17:31 108.4 11:18:15 131.6 11:18:59 118.1 11:19:43 118.9
11:16:04 108.3 11:16:48 126.5 11:17:32 112.0 11:18:16 132.1 11:19:00 115.8  11:19:44 112.4
11:16:05 108.3 11:16:49 129.9 11:17:33 118.7 11:18:17 131.2 11:19:01 112.0 11:19:45 114.2
11:16:06 108.1 11:16:50 1252 11:17:34 115.1 11:18:18 126.5 11:19:02 108.2  11:19:46 113.9
11:16:07 108.2 11:16:51 124.4 11:17:35 108.0 11:18:19 124.6 11:19:03 108.0 11:19:47 119.0
11:16:08 108.4  11:16:52 123.2  11:17:36 123.0 11:18:20 120.8  11:19:04 108.9  11:19:48 122.7
11:16:09 108.0 11:16:53 115.1 11:17:37 127.2 11:18:21 119.0 11:19:05 108.4 11:19:49 124.8
11:16:10 108.3 11:16:54 1152  11:17:38 129.5 11:18:22 113.2  11:19:06 109.0 11:19:50 123.3
11:16:11 108.2 11:16:55 109.2 11:17:39 129.2 11:18:23 110.0 11:19:07 108.2 11:19:51 121.7
11:16:12 107.7  11:16:56 111.3  11:17:40 1225 11:18:24 108.3  11:19:08 108.0 11:19:52 112.7
11:16:13 108.5 11:16:57 118.8 11:17:41 128.1 11:18:25 110.3 11:19:09 108.3 11:19:53 110.2
11:16:14 107.9  11:16:58 115.8  11:17:42 125.9  11:18:26 108.7  11:19:10 107.9  11:19:54 108.5
11:16:15 108.1 11:16:59 119.1 11:17:43 129.2 11:18:27 108.0 11:19:11 108.3 11:19:55 108.1
11:16:16 107.8  11:17:00 109.8 11:17:44 129.3  11:18:28 108.2  11:19:12 107.6  11:19:56 108.0
11:16:17 108.2  11:17:01 111.7  11:17:45 127.6  11:18:29 108.0 11:19:13 108.0 11:19:57 108.3
11:16:18 107.9  11:17:02 108.5 11:17:46 120.5 11:18:30 107.8  11:19:14 107.9  11:19:58 108.1
11:16:19 108.0 11:17:03 119.4 11:17:47 120.5  11:18:31 109.0 11:19:15 108.5  11:19:59 108.2
11:16:20 108.2  11:17:04 119.9  11:17:48 115.1 11:18:32 108.9 11:19:16 110.5  11:20:00 108.0
11:16:21 108.7  11:17:05 113.3  11:17:49 110.5  11:18:33 108.3  11:19:17 108.1 11:20:01 108.1
11:16:22 108.0 11:17:06 133.8  11:17:50 108.1 11:18:34 112.1 11:19:18 130.7  11:20:02 108.1
11:16:23 107.7  11:17:.07 131.8 11:17:51 107.8  11:18:35 114.0 11:19:19 123.7  11:20:03 107.8




South Delta Temporary Barrier Project Hydroacoustic Monitoring 2013
Middle River Barrier

Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax
11:20:04 108.0 11:20:48 124.7  11:21:32 129.8 11:22:16 107.9  11:23:00 108.0 11:23:44 107.8
11:20:05 108.0  11:20:49 126.0 11:21:33 129.4  11:22:17 119.0 11:28:01 107.8  11:23:45 108.0
11:20:06 107.9  11:20:50 1272 11:21:34 1325  11:22:18 1125 11:23:02 108.1 11:23:46 107.9
11:20:07 107.9  11:20:51 130.7  11:21:35 132.2  11:22:19 113.3  11:23:03 108.0  11:23:47 108.1
11:20:08 107.7  11:20:52 140.1 11:21:36 128.5  11:22:20 110.5 11:23:04 108.2  11:23:48 108.2
11:20:09 107.9  11:20:53 130.7  11:21:37 1259  11:22:21 108.1 11:23:05 108.2  11:23:49 107.9
11:20:10 108.0 11:20:54 114.8  11:21:38 116.6  11:22:22 108.0 11:23:06 108.2  11:23:50 107.8
11:20:11 108.0  11:20:55 115.0 11:21:39 1114 11:22:23 108.0  11:23:07 108.0 11:23:51 107.9
11:20:12 108.0 11:20:56 111.2  11:21:40 108.4  11:22:24 107.9  11:23:08 107.9  11:23:52 107.6
11:20:13 107.9  11:20:57 109.0 11:21:41 108.1 11:22:25 108.2  11:23:09 108.8  11:23:53 107.8
11:20:14 117.7  11:20:58 108.5 11:21:42 109.8 11:22:26 108.3  11:23:10 108.1 11:23:54 108.2
11:20:15 117.6 11:20:59 108.0 11:21:43 108.0 11:22:27 109.1 11:23:11 108.3 11:23:55 108.0
11:20:16 108.0 11:21:00 108.2  11:21:44 107.9  11:22:28 108.3  11:23:12 121.9  11:23:56 108.4
11:20:17 108.4 11:21:01 107.8 11:21:45 108.3 11:22:29 108.6 11:23:13 125.9 11:23:57 108.7
11:20:18 108.2  11:21:02 108.1 11:21:46 108.1 11:22:30 118.6  11:23:14 124.8  11:23:58 108.0
11:20:19 108.1 11:21:03 108.2 11:21:47 108.1 11:22:31 126.4 11:23:15 126.2 11:23:59 110.8
11:20:20 108.0 11:21:04 107.9  11:21:48 107.8  11:22:32 115.3  11:23:16 127.9  11:24:.00 108.3
11:20:21 108.0 11:21:05 108.6 11:21:49 108.2 11:22:33 113.4 11:23:17 128.5 11:24:01 108.6
11:20:22 107.9  11:21:.06 108.4  11:21:50 107.7  11:22:34 115.7  11:23:18 131.0 11:24:.02 109.8
11:20:23 107.7 11:21:07 108.3 11:21:51 107.9 11:22:35 108.8 11:23:19 135.5 11:24:03 120.3
11:20:24 1115 11:21:08 108.0 11:21:52 108.0 11:22:36 110.2  11:23:20 127.2  11:24:04 109.4
11:20:25 108.1 11:21:09 108.2 11:21:53 109.3 11:22:37 109.0 11:23:21 116.9 11:24:05 107.8
11:20:26 108.1 11:21:10 108.7 11:21:54 108.3  11:22:38 119.2  11:23:22 119.1 11:24:06 107.8
11:20:27 108.4 11:21:11 108.0 11:21:55 108.0 11:22:39 129.1 11:23:23 117.9 11:24:07 107.8
11:20:28 108.0 11:21:12 108.5 11:21:56 130.6  11:22:40 120.0 11:23:24 110.8  11:24:08 107.7
11:20:29 107.8 11:21:13 107.8 11:21:57 125.9 11:22:41 119.5 11:23:25 112.9 11:24:09 108.0
11:20:30 108.0 11:21:14 108.2  11:21:58 1214  11:22:42 118.8  11:23:26 112.3  11:24:10 108.0
11:20:31 107.9 11:21:15 108.1 11:21:59 119.7 11:22:43 120.8 11:23:27 110.1 11:24:11 108.1
11:20:32 108.3 11:21:16 107.6  11:22:00 125.1 11:22:44 121.7  11:23:28 108.4  11:24:12 107.9
11:20:33 108.3 11:21:17 107.9 11:22:01 124.8 11:22:45 121.9 11:23:29 111.2 11:24:13 108.0
11:20:34 108.0 11:21:18 108.0 11:22:02 123.3  11:22:46 123.4  11:23:30 109.5 11:24:14 108.0
11:20:35 107.8 11:21:19 108.2 11:22:03 124.5 11:22:47 129.6 11:23:31 108.3 11:24:15 108.3
11:20:36 107.8  11:21:20 108.1 11:22:04 127.3  11:22:48 133.8  11:23:32 108.0 11:24:16 108.4
11:20:37 107.9 11:21:21 107.7 11:22:05 129.9 11:22:49 128.8 11:23:33 108.0 11:24:17 108.1
11:20:38 108.0 11:21:22 108.0 11:22:06 133.9  11:22:50 119.3  11:23:34 108.4  11:24:18 107.9
11:20:39 107.9 11:21:23 108.3 11:22:07 121.7 11:22:51 116.1 11:23:35 108.1 11:24:19 107.9
11:20:40 108.2  11:21:24 109.4  11:22:08 119.2  11:22:52 119.0 11:23:36 108.2  11:24:20 107.8
11:20:41 1152 11:21:25 108.5 11:22:09 116.7  11:22:53 122.8  11:23:37 108.0 11:24:21 107.8
11:20:42 118.2  11:21:26 108.5 11:22:10 1104  11:22:54 1225 11:23:38 108.2  11:24:22 107.9
11:20:43 116.6  11:21:27 110.0 11:22:11 108.2  11:22:55 123.0 11:23:39 108.0 11:24:23 108.0
11:20:44 111.3  11:21:28 1215 11:22:12 108.1 11:22:56 120.9  11:23:40 108.2  11:24:24 108.0
11:20:45 1104  11:21:29 123.0 11:22:13 108.1 11:22:57 119.9  11:23:41 108.0 11:24:25 108.3
11:20:46 119.2  11:21:30 132.2  11:22:14 108.8  11:22:58 108.2  11:23:42 108.3  11:24:26 108.2
11:20:47 1252 11:21:31 121.9  11:22:15 108.1 11:22:59 108.4  11:23:43 108.0 11:24:27 107.8




South Delta Temporary Barrier Project

Hydroacoustic Monitoring 2013

Middle River Barrier
Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax
11:24:28 108.2 11:24:40 107.9 11:24:52 118.3 11:25:04 108.1 11:25:16 107.8 11:25:28 108.0
11:24:29 108.0 11:24:41 108.0 11:24:53 124.3 11:25:05 107.9 11:25:17 107.9 11:25:29 108.0
11:24:30 107.8 11:24:42 108.2 11:24:54 132.1 11:25:06 107.9 11:25:18 107.8 11:25:30 107.8
11:24:31 107.9 11:24:43 108.2 11:24:55 132.4 11:25:07 108.2 11:25:19 108.0 11:25:31 107.8
11:24:32 108.1 11:24:44 108.0 11:24:56 130.4 11:25:08 107.9 11:25:20 107.8 11:25:32 107.9
11:24:33 107.9 11:24:45 108.7 11:24:57 109.3 11:25:09 108.3 11:25:21 108.4 11:25:33 107.8
11:24:34 108.2 11:24:46 107.8 11:24:58 108.5 11:25:10 108.2 11:25:22 107.8 11:25:34 107.8
11:24:35 108.5 11:24:47 107.9 11:24:59 108.2 11:25:11 107.9 11:25:23 107.6
11:24:36 107.8 11:24:48 108.2 11:25:00 108.3 11:25:12 107.8 11:25:24 107.8
11:24:37 108.1 11:24:49 107.9 11:25:01 108.1 11:25:13 107.8 11:25:25 108.0
11:24:38 107.8 11:24:50 108.1 11:25:02 108.2 11:25:14 107.9 11:25:26 108.0
11:24:39 107.9 11:24:51 122.2 11:25:03 108.1 11:25:15 108.1 11:25:27 107.9
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Time
Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax
11:25:35 108.0 11:25:47 108.1 11:25:59 108.0 11:26:11 107.8 11:26:23 108.2 11:26:35 109.7
11:25:36 107.9 11:25:48 108.1 11:26:00 108.0 11:26:12 107.6 11:26:24 108.3 11:26:36  108.3
11:25:37 108.0 11:25:49 107.8 11:26:01 108.0 11:26:13 108.4 11:26:25 109.0 11:26:37 108.3
11:25:38 108.0 11:25:50 108.0 11:26:02 108.0 11:26:14 108.0 11:26:26  108.4 11:26:38 108.0
11:25:39 108.0 11:25:51 108.2 11:26:03 108.2 11:26:15 107.9 11:26:27 109.1 11:26:39 108.1
11:25:40 107.9 11:25:52 108.2 11:26:04 107.8 11:26:16  107.9 11:26:28 108.8 11:26:40 108.1
11:25:41 107.7 11:25:53 108.1 11:26:05 108.4 11:26:17 108.0 11:26:29 111.4 11:26:41 109.0
11:25:42 107.8 11:25:54 108.1 11:26:06 108.0 11:26:18 108.1 11:26:30 110.0 11:26:42 108.1
11:25:43 108.1 11:25:55 107.5 11:26:07 108.0 11:26:19 107.8 11:26:31 108.4 11:26:43 107.9
11:25:44 107.9 11:25:56 108.1 11:26:08 108.1 11:26:20 107.7 11:26:32 111.3 11:26:44 108.1
11:25:45 108.1 11:25:57 108.2 11:26:09 107.7 11:26:21 108.2 11:26:33 110.7 11:26:45 108.1
11:25:46 108.0 11:25:58 108.1 11:26:10 107.9 11:26:22 107.8 11:26:34 109.1 11:26:46  107.9




South Delta Temporary Barrier Project Hydroacoustic Monitoring 2013
Middle River Barrier

Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

11:26:47  108.0 11:27:31 108.4 11:28:15  108.2 11:28:59  107.6 11:29:43  116.5 11:30:27 111.2
11:26:48  108.0 11:27:32  108.3 11:28:16  108.2 11:29:00 107.7 11:29:44  123.3 11:30:28  109.2
11:26:49  107.8 11:27:33  109.7 11:28:17  109.0 11:29:01 107.7 11:29:45  132.8 11:30:29  110.9
11:26:50  108.1 11:27:34  108.7 11:28:18  108.9 11:29:02  108.2 11:29:46 1284 11:30:30  107.9
11:26:51 108.4 11:27:35  108.1 11:28:19 109.9 11:29:03  108.1 11:29:47  130.8 11:30:31 108.4
11:26:52  108.9 11:27:36  108.4 11:28:20  109.6 11:29:04  107.7 11:29:48  130.3 11:30:32 109.5
11:26:53  108.4 11:27:37  108.1 11:28:21 109.3 11:29:05 107.8 11:29:49 1248 11:30:33 111.2
11:26:54  109.1 11:27:38  108.0 11:28:22  114.5 11:29:06  107.7 11:29:50 117.4 11:30:34  107.9
11:26:55 109.4 11:27:39  108.4 11:28:23  114.2 11:29:07  108.1 11:29:51 115.3 11:30:35  108.8
11:26:56  108.2 11:27:40  108.1 11:28:24  107.9 11:29:08 115.9 11:29:52 1144 11:30:36 108.4
11:26:57  109.4 11:27:41 107.7 11:28:25 108.4 11:29:09 108.4 11:29:53 118.9 11:30:37  108.0
11:26:58  108.9 11:27:42  108.1 11:28:26  108.6 11:29:10  107.8 11:29:54  117.7 11:30:38  108.9
11:26:59  108.6 11:27:43  108.1 11:28:27  108.3 11:29:11 107.9 11:29:55  118.2 11:30:39 1194
11:27:00 108.9 11:27:44  108.1 11:28:28  107.9 11:29:12  108.1 11:29:56 118.1 11:30:40 114.2
11:27:01 108.6 11:27:45  107.9 11:28:29  107.8 11:29:13  108.0 11:29:57 116.8 11:30:41 120.1
11:27:02  109.2 11:27:46  107.9 11:28:30 107.8 11:29:14  108.1 11:29:58  113.9 11:30:42  123.8
11:27:03  108.1 11:27:47  108.0 11:28:31 108.7 11:29:15  108.1 11:29:59 1113 11:30:43 1254
11:27:04  108.0 11:27:48  108.2 11:28:32  108.2 11:29:16  108.0 11:30:00 117.0 11:30:44  124.9
11:27:05  108.7 11:27:49  108.0 11:28:33  108.0 11:29:17  107.9 11:30:01 121.2 11:30:45 124.2
11:27:06  108.9 11:27:50 108.4 11:28:34  108.0 11:29:18  108.2 11:30:02  107.7 11:30:46  124.0
11:27:07  108.9 11:27:51 108.7 11:28:35  107.8 11:29:19  108.0 11:30:03  107.9 11:30:47  115.5
11:27:08  109.8 11:27:52  108.2 11:28:36 107.7 11:29:20 107.9 11:30:04  107.9 11:30:48  120.8
11:27:09  109.8 11:27:53  107.9 11:28:37  107.9 11:29:21 107.8 11:30:05 108.0 11:30:49 1234
11:27:10  108.3 11:27:54  108.2 11:28:38  108.8 11:29:22  107.9 11:30:06  107.9 11:30:50 122.4
11:27:11 108.2 11:27:55  108.3 11:28:39  108.1 11:29:23  108.1 11:30:07  108.1 11:30:51 117.6
11:27:12  108.3 11:27:56  108.1 11:28:40  108.1 11:29:24  108.1 11:30:08 108.3 11:30:52  113.2
11:27:13  108.1 11:27:57  107.9 11:28:41 108.0 11:29:25  108.0 11:30:09  107.9 11:30:53  112.7
11:27:14  108.3 11:27:58  108.1 11:28:42  108.0 11:29:26  108.0 11:30:10  108.1 11:30:54  117.1
11:27:15  108.6 11:27:59  108.0 11:28:43  108.3 11:29:27  108.1 11:30:11 108.1 11:30:55 1104
11:27:16  108.5 11:28:00 108.0 11:28:44  108.1 11:29:28  108.3 11:30:12  107.9 11:30:56  108.7
11:27:17  108.5 11:28:01 108.1 11:28:45  108.4 11:29:29  108.0 11:30:13  107.9 11:30:57 1104
11:27:18  108.2 11:28:02  108.5 11:28:46  108.0 11:29:30 108.2 11:30:14  108.0 11:30:58  110.1
11:27:19  108.2 11:28:03  108.8 11:28:47  108.0 11:29:31 108.2 11:30:15  108.1 11:30:59  108.3
11:27:20 107.9 11:28:04  108.2 11:28:48  108.0 11:29:32  108.1 11:30:16  108.2 11:31:00 107.8
11:27:21 108.1 11:28:05 111.5 11:28:49  108.0 11:29:33 108.3 11:30:17  108.3 11:31:01 108.4
11:27:22  107.8 11:28:06  108.2 11:28:50 108.0 11:29:34  108.1 11:30:18  122.2 11:31:02  107.9
11:27:23  107.9 11:28:07  109.0 11:28:51 108.1 11:29:35  108.3 11:30:19  115.5 11:31:03  119.3
11:27:24  108.3 11:28:08  108.1 11:28:52  108.3 11:29:36  108.0 11:30:20 121.0 11:31:04 119.6
11:27:25  108.1 11:28:09  108.2 11:28:53  108.3 11:29:37  108.0 11:30:21 127.8 11:31:05 116.5
11:27:26  108.2 11:28:10 107.8 11:28:54  108.2 11:29:38  108.0 11:30:22 1294 11:31:06  118.1
11:27:27  108.3 11:28:11 107.7 11:28:55  107.8 11:29:39 113.8 11:30:23  133.5 11:31:07  116.0
11:27:28 108.4 11:28:12  108.1 11:28:56  108.0 11:29:40 117.9 11:30:24  133.6 11:31:08  117.1
11:27:29  109.6 11:28:13  108.1 11:28:57  107.9 11:29:41 118.2 11:30:25 121.8 11:31:09 1224
11:27:30  109.2 11:28:14  108.5 11:28:58  107.7 11:29:42  120.0 11:30:26 119.6 11:31:10  119.5




South Delta Temporary Barrier Project Hydroacoustic Monitoring 2013
Middle River Barrier

Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

11:31:11 129.0 11:31:55  108.3 11:32:39  108.2 11:33:23  107.9 11:34:07  107.9 11:34:51 108.2
11:31:12 1204 11:31:56  108.1 11:32:40 111.3 11:33:24  108.0 11:34:08  108.0 11:34:52  107.7
11:31:13  118.1 11:31:57  109.7 11:32:41 109.4 11:33:25  107.8 11:34:09  107.8 11:34:53  108.0
11:31:14  109.9 11:31:58  108.4 11:32:42  126.4 11:33:26 107.8 11:34:10  107.8 11:34:54  108.1
11:31:15 1234 11:31:59  107.8 11:32:43 1224 11:33:27  108.0 11:34:11 107.6 11:34:55 107.9
11:31:16  120.6 11:32:00 109.7 11:32:44 117.9 11:33:28  107.9 11:34:12  108.0 11:34:56 108.0
11:31:17  118.5 11:32:01 118.1 11:32:45  115.9 11:33:29  108.1 11:34:13 107.8 11:34:57  107.8
11:31:18  116.5 11:32:02  128.8 11:32:46  118.0 11:33:30  108.1 11:34:14  108.1 11:34:58  108.0
11:31:19 118.2 11:32:03  122.1 11:32:47  118.3 11:33:31 108.2 11:34:15  108.2 11:34:59  107.6
11:31:20 118.2 11:32:04 127.5 11:32:48  124.7 11:33:32  108.0 11:34:16  108.1 11:35:00 108.1
11:31:21 123.2 11:32:05  108.7 11:32:49  125.5 11:33:33  107.9 11:34:17  107.9 11:35:01 107.9
11:31:22 122.2 11:32:06 131.4 11:32:50 126.3 11:33:34  107.8 11:34:18  113.6 11:35:02  107.9
11:31:23  120.5 11:32:07  128.6 11:32:51 122.2 11:33:35  108.1 11:34:19  108.1 11:35:03  107.9
11:31:24  125.0 11:32:08  121.1 11:32:52 118.9 11:33:36  108.3 11:34:20 107.8 11:35:04  108.0
11:31:25  125.9 11:32:09 122.7 11:32:63  116.2 11:33:37 107.9 11:34:21 108.0 11:35:05  108.2
11:31:26 118.9 11:32:10  125.2 11:32:54  118.3 11:33:38  108.1 11:34:22 107.8 11:35:06  108.2
11:31:27 112.9 11:32:11 128.8 11:32:55 116.5 11:33:39  107.8 11:34:23  107.8 11:35:07  108.1
11:31:28  114.0 11:32:12 126.9 11:32:56 117.9 11:33:40 107.5 11:34:24  107.8 11:35:08  108.0
11:31:29  113.9 11:32:13 1211 11:32:57  116.3 11:33:41 107.9 11:34:25  107.8 11:35:09  108.1
11:31:30 1128 11:32:14  117.2 11:32:58  116.7 11:33:42  108.2 11:34:26 107.9 11:35:10  108.2
11:31:31 108.3 11:32:15 114.2 11:32:59 1104 11:33:43  107.8 11:34:27  108.1 11:35:11 108.3
11:31:32  108.5 11:32:16 1094 11:33:00 108.7 11:33:44  107.9 11:34:28  108.2 11:35:12  108.7
11:31:33  111.3 11:32:17  117.0 11:33:01 107.8 11:33:45  108.0 11:34:29  108.1 11:35:13  108.4
11:31:34  107.7 11:32:18  108.0 11:33:02  107.9 11:33:46  108.0 11:34:30 107.8 11:35:14  107.8
11:31:35  107.8 11:32:19 109.6 11:33:03  108.1 11:33:47 107.9 11:34:31 107.8 11:35:15  107.9
11:31:36  107.7 11:32:20  108.1 11:33:04 113.5 11:33:48  108.3 11:34:32  108.0 11:35:16  108.1
11:31:37  108.0 11:32:21 108.6 11:33:05 115.0 11:33:49  108.1 11:34:33  108.0 11:35:17  107.8
11:31:38  108.3 11:32:22  108.1 11:33:06  115.0 11:33:50 107.8 11:34:34  107.7 11:35:18  107.8
11:31:39  108.4 11:32:23 107.9 11:33:07  110.9 11:33:51 108.2 11:34:35 107.6 11:35:19  108.0
11:31:40 108.3 11:32:24 109.9 11:33:08 108.6 11:33:52  107.8 11:34:36 107.8 11:35:220  108.1
11:31:41 107.9 11:32:25  108.8 11:33:09  109.1 11:33:53  107.6 11:34:37  107.8 11:35:21 108.1
11:31:42  108.1 11:32:26  108.3 11:33:10  109.9 11:33:54  108.0 11:34:38  107.8 11:35:22  107.7
11:31:43  108.2 11:32:27  108.3 11:33:11 108.4 11:33:55  108.5 11:34:39  108.0 11:35:23  108.3
11:31:44 1094 11:32:28  108.1 11:33:12  107.8 11:33:56  107.8 11:34:40 107.9 11:35:24  108.0
11:31:45  112.6 11:32:29  109.4 11:33:13  107.8 11:33:57  107.8 11:34:41 108.2 11:35:25  108.1
11:31:46 1193 11:32:30 108.9 11:33:14  108.0 11:33:58  108.2 11:34:42  108.1 11:35:26 107.7
11:31:47  109.0 11:32:31 108.2 11:33:15  107.8 11:33:59  107.9 11:34:43  107.8 11:35:27  107.9
11:31:48 108.4 11:32:32 108.3 11:33:16  108.2 11:34:00 108.1 11:34:44  107.6 11:35:28  107.8
11:31:49  109.1 11:32:33  108.1 11:33:17  107.7 11:34:01 108.2 11:34:45  107.9 11:35:29  107.7
11:31:50 108.1 11:32:34  108.0 11:33:18 107.7 11:34:02  108.1 11:34:46  107.9 11:35:30  108.0
11:31:51 115.7 11:32:35  109.0 11:33:19  108.0 11:34:03  107.9 11:34:47  107.7 11:35:31 108.2
11:31:52  108.2 11:32:36  108.1 11:33:20 108.0 11:34:04  107.9 11:34:48 107.8 11:35:32  108.2
11:31:53  108.2 11:32:37 107.9 11:33:21 107.9 11:34:05 107.8 11:34:49  107.8 11:35:33  108.1
11:31:54  108.3 11:32:38  108.0 11:33:22  107.7 11:34:06  108.0 11:34:50 107.6 11:35:34  108.3




South Delta Temporary Barrier Project

Hydroacoustic Monitoring 2013

Middle River Barrier
Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax
11:35:35 108.1 11:35:47 108.4 11:35:59 107.9 11:36:11 107.9 11:36:23 108.7 11:36:35 111.1
11:35:36 107.9 11:35:48 108.0 11:36:00 107.9 11:36:12 107.8 11:36:24 108.4 11:36:36 109.4
11:35:37 107.8 11:35:49 108.2 11:36:01 107.8 11:36:13 107.9 11:36:25 108.5 11:36:37 108.0
11:35:38 108.0 11:35:50 108.6 11:36:02 107.8 11:36:14 108.1 11:36:26 109.8 11:36:38 107.9
11:35:39 108.0 11:35:51 108.2 11:36:03 108.0 11:36:15 108.5 11:36:27 109.8 11:36:39 108.3
11:35:40 108.1 11:35:52 107.8 11:36:04 107.8 11:36:16 108.3 11:36:28 109.2 11:36:40 108.1
11:35:41 108.1 11:35:53 108.4 11:36:05 108.1 11:36:17 108.3 11:36:29 121.7 11:36:41 108.1
11:35:42 108.0 11:35:54 108.1 11:36:06 107.9 11:36:18 107.9 11:36:30 135.0 11:36:42 108.0
11:35:43 108.0 11:35:55 108.3 11:36:07 108.0 11:36:19 108.0 11:36:31 130.5 11:36:43 107.8
11:35:44 107.8 11:35:56 107.9 11:36:08 107.7 11:36:20 107.9 11:36:32 125.7 11:36:44 108.1
11:35:45 107.9 11:35:57 107.8 11:36:09 107.9 11:36:21 108.1 11:36:33 127.2 11:36:45 107.8
11:35:46 108.3 11:35:58 107.7 11:36:10 108.0 11:36:22 108.0 11:36:34 120.8
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Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax
11:36:46 107.6 11:36:57 107.9 11:37:08 107.9 11:37:19 107.9 11:37:30 107.9 11:37:41 107.8
11:36:47 107.9 11:36:58 107.8 11:37:09 107.8 11:37:20 108.0 11:37:31 107.9 11:37:42 107.8
11:36:48 107.9 11:36:59 108.1 11:37:10 107.9 11:37:21 107.8 11:37:32 107.5 11:37:43 108.2
11:36:49 107.7 11:37:00 108.6 11:37:11 108.1 11:37:22 107.9 11:37:33 107.6 11:37:44 107.9
11:36:50 107.9 11:37:01 108.3 11:37:12 107.9 11:37:23 108.0 11:37:34 108.0 11:37:45 107.9
11:36:51 107.9 11:37:02 107.8 11:37:13 107.9 11:37:24 107.9 11:37:35 107.9 11:37:46 108.1
11:36:52 107.8 11:37:03 107.8 11:37:14 108.0 11:37:25 107.9 11:37:36 107.9 11:37:47 107.8
11:36:53 108.0 11:37:04 107.8 11:37:15 108.1 11:37:26 108.1 11:37:37 107.8 11:37:48 108.0
11:36:54 107.9 11:37:05 107.8 11:37:16 108.2 11:37:27 108.2 11:37:38 108.1 11:37:49 108.0
11:36:55 108.1 11:37:06 107.8 11:37:17 107.8 11:37:28 108.4 11:37:39 108.2 11:37:50 108.0
11:36:56 107.7 11:37:07 107.8 11:37:18 107.9 11:37:29 107.8 11:37:40 107.6 11:37:51 108.0




South Delta Temporary Barrier Project Hydroacoustic Monitoring 2013
Middle River Barrier

Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

11:37:52 108.5 11:38:36  108.2 11:39:20 107.7 11:40:04  107.9 11:40:48  108.3 11:41:32  108.0
11:37:53 107.9 11:38:37  108.0 11:39:21 107.8 11:40:05 108.1 11:40:49 118.5 11:41:33  109.3
11:37:54 108.3 11:38:38  108.0 11:39:22 108.4 11:40:06  108.0 11:40:50 120.3 11:41:34  118.0
11:37:55  107.9 11:38:39  108.1 11:39:23 108.0 11:40:07  107.9 11:40:51 120.0 11:41:35 110.6
11:37:56  108.1 11:38:40 107.8 11:39:24 107.9 11:40:08 107.8 11:40:52 120.9 11:41:36 121.9
11:37:57  107.8 11:38:41 107.8 11:39:25 108.0 11:40:09 108.2 11:40:53  127.7 11:41:37 1252
11:37:58  108.1 11:38:42 107.8 11:39:26 107.8 11:40:10 107.6 11:40:54  113.4 11:41:38  118.2
11:37:59  107.9 11:38:43 107.7 11:39:27 108.0 11:40:11 107.9 11:40:55 108.7 11:41:39 119.8
11:38:00 108.3 11:38:44  108.0 11:39:28 108.0 11:40:12  107.8 11:40:56  108.5 11:41:40 120.6
11:38:01 108.1 11:38:45 107.7 11:39:29 1101 11:40:13 1113 11:40:57 107.8 11:41:41 120.7
11:38:02 107.9 11:38:46  107.8 11:39:30 110.0 11:40:14  123.8 11:40:58  107.9 11:41:42 119.2
11:38:.03 107.9 11:38:47 108.0 11:39:31 107.9 11:40:15 1111 11:40:59 108.3 11:41:43 119.0
11:38:04 108.0 11:38:48 108.3 11:39:32 108.0 11:40:16  124.7 11:41:00 107.8 11:41:44 1124
11:38:05 107.8 11:38:49 108.0 11:39:33 111.0 11:40:17 125.0 11:41:01 109.9 11:41:45 110.2
11:38:06 107.9 11:38:50 108.0 11:39:34 108.4 11:40:18  118.2 11:41:02 108.2 11:41:46  109.2
11:38:07 108.0 11:38:51 108.3 11:39:35 107.9 11:40:19  120.0 11:41:03  107.7 11:41:47  108.9
11:38:08 107.9 11:38:52 108.6 11:39:36 107.8 11:40:20 121.8 11:41:04  107.9 11:41:48 108.8
11:38:.09 107.8 11:38:53  107.9 11:39:37 108.3 11:40:21 121.7 11:41:05 107.9 11:41:49 108.5
11:38:10  108.1 11:38:54  108.7 11:39:38 107.9 11:40:22 117.8 11:41:06  108.1 11:41:50 108.2
11:38:11 107.8 11:38:55  108.1 11:39:39 107.9 11:40:23 111.6 11:41:07 108.3 11:41:51 108.8
11:38:12 108.0 11:38:56  108.0 11:39:40 108.0 11:40:24  109.6 11:41:08 115.9 11:41:52 108.1
11:38:13  108.2 11:38:57  108.2 11:39:41 108.1 11:40:25 108.3 11:41:09 114.0 11:41:53  108.8
11:38:14  108.1 11:38:58 107.9 11:39:42 108.0 11:40:26  108.1 11:41:10  108.9 11:41:54  108.3
11:38:15  108.0 11:38:59 108.0 11:39:43 111.9 11:40:27 107.9 11:41:11 108.9 11:41:55 108.5
11:38:16  107.8 11:39:00 107.8 11:39:44 110.3 11:40:28 108.6 11:41:12 118.2 11:41:56  109.6
11:38:17  107.9 11:39:01 107.8 11:39:45 108.0 11:40:29  108.1 11:41:13  119.9 11:41:57  122.9
11:38:18  107.8 11:39:02 107.9 11:39:46 108.1 11:40:30 108.0 11:41:14  120.9 11:41:58 123.2
11:38:19  108.3 11:39:03  108.1 11:39:47 107.9 11:40:31 110.0 11:41:15 1245 11:41:59 116.4
11:38:20 108.1 11:39:04 107.8 11:39:48 107.9 11:40:32  108.9 11:41:16  121.0 11:42:00 123.2
11:38:21 108.0 11:39:05 107.8 11:39:49 119.5 11:40:33 111.0 11:41:17 1125 11:42:01 115.7
11:38:22 108.2 11:39:06  108.2 11:39:50 116.9 11:40:34  110.0 11:41:18  110.3 11:42:02 118.2
11:38:23  108.2 11:39:07 107.8 11:39:51 115.5 11:40:35 108.7 11:41:19  108.2 11:42:03 118.0
11:38:24  107.8 11:39:08 108.3 11:39:52 120.7 11:40:36  107.9 11:41:20 108.2 11:42:04  120.1
11:38:25 107.8 11:39:09 108.3 11:39:53 124.7 11:40:37  107.7 11:41:21 108.1 11:42:05 121.3
11:38:26  107.9 11:39:10 107.7 11:39:54 121.8 11:40:38  108.0 11:41:22 107.9 11:42:06  123.3
11:38:27 107.8 11:39:11 107.9 11:39:55 124.2 11:40:39 107.9 11:41:23  108.1 11:42:07 122.5
11:38:28  107.9 11:39:12 108.0 11:39:56 127.0 11:40:40 108.3 11:41:24  109.3 11:42:08 116.5
11:38:29  108.0 11:39:13  108.1 11:39:57 126.4 11:40:41 107.8 11:41:25 108.3 11:42:09 112.9
11:38:30 108.0 11:39:14  107.6 11:39:58 115.2 11:40:42 107.8 11:41:26  108.1 11:42:10  109.9
11:38:31 108.3 11:39:15  107.6 11:39:59 115.0 11:40:43  108.3 11:41:27  108.2 11:42:11 108.2
11:38:32 107.8 11:39:16  108.2 11:40:00 109.6 11:40:44 1215 11:41:28  108.0 11:42:12 108.3
11:38:33  108.6 11:39:17  108.1 11:40:01 108.1 11:40:45 121.9 11:41:29  107.7 11:42:13  109.4
11:38:34  107.7 11:39:18  107.9 11:40:02 108.1 11:40:46  113.0 11:41:30 107.9 11:42:14  108.3
11:38:35 107.9 11:39:19  107.9 11:40:03 107.9 11:40:47  108.1 11:41:31 107.9 11:42:15 108.3




South Delta Temporary Barrier Project Hydroacoustic Monitoring 2013
Middle River Barrier

Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

11:42:16  108.3 11:43:00 107.7 11:43:44  107.8 11:44:28  108.1 11:45:12  108.0 11:45:56 107.7
11:42:17  107.9 11:43:01 108.0 11:43:45 107.6 11:44:29  108.1 11:45:13  108.0 11:45:57  107.9
11:42:18  107.9 11:43:02  108.1 11:43:46  107.8 11:44:30 107.7 11:45:14  107.8 11:45:58  108.2
11:42:19  108.0 11:43:03  107.6 11:43:47  107.9 11:44:31 107.8 11:45:15  108.1 11:45:59  108.3
11:42:20 107.9 11:43:04  107.9 11:43:48  107.9 11:44:32  108.1 11:45:16  107.8 11:46:00 107.9
11:42:21 110.9 11:43:05 107.8 11:43:49  108.0 11:44:33  107.7 11:45:17  108.0 11:46:01 107.8
11:42:22 110.8 11:43:06  107.9 11:43:50 108.0 11:44:34  107.8 11:45:18  108.1 11:46:02  107.9
11:42:23  108.8 11:43:07  108.0 11:43:51 107.9 11:44:35 108.0 11:45:19  108.6 11:46:03  107.8
11:42:24  108.7 11:43:08  108.2 11:43:52  108.3 11:44:36 107.8 11:45:20 108.0 11:46:04  108.3
11:42:25  108.3 11:43:09 107.8 11:43:53  108.3 11:44:37  107.8 11:45:21 107.7 11:46:05 108.0
11:42:26  108.0 11:43:10  107.8 11:43:54  108.0 11:44:38  108.3 11:45:22  108.3 11:46:06  108.0
11:42:27  108.3 11:43:11 108.0 11:43:55  107.7 11:44:39  107.9 11:45:23  108.3 11:46:07  107.9
11:42:28  108.8 11:43:12  108.0 11:43:56  107.9 11:44:40 107.7 11:45:24  108.2 11:46:08  108.1
11:42:29  108.1 11:43:13  107.9 11:43:57  107.7 11:44:41 108.1 11:45:25  108.1 11:46:09  108.1
11:42:30  108.0 11:43:14  107.9 11:43:58  107.9 11:44:42 107.7 11:45:26  107.9 11:46:10 107.8
11:42:31 108.5 11:43:15  107.7 11:43:59  107.8 11:44:43  107.9 11:45:27  108.2 11:46:11 108.5
11:42:32  108.8 11:43:16  108.1 11:44:00 108.1 11:44:44  108.1 11:45:28  108.1 11:46:12  108.4
11:42:33 108.4 11:43:17  108.0 11:44:01 108.1 11:44:45  108.2 11:45:29  108.0 11:46:13  108.2
11:42:34  108.2 11:43:18  107.7 11:44:02 108.0 11:44:46  108.4 11:45:30 108.6 11:46:14  108.0
11:42:35 107.9 11:43:19  108.1 11:44:03  108.2 11:44:47  108.8 11:45:31 108.3 11:46:15 1141
11:42:36  108.0 11:43:20 107.7 11:44:04  107.8 11:44:48  108.0 11:45:32  108.0 11:46:16  114.5
11:42:37  107.8 11:43:21 107.7 11:44:05  108.1 11:44:49  107.9 11:45:33  108.1 11:46:17  109.3
11:42:38  107.8 11:43:22  107.8 11:44:06  108.4 11:44:50 108.2 11:45:34  108.1 11:46:18  108.1
11:42:39  108.0 11:43:23  108.1 11:44:07  107.9 11:44:51 107.8 11:45:35  108.1 11:46:19  111.1
11:42:40 108.2 11:43:24  107.8 11:44:.08 107.8 11:44:52  108.0 11:45:36  108.0 11:46:20 116.7
11:42:41 107.9 11:43:25  107.8 11:44:09 107.8 11:44:53 107.8 11:45:37  107.9 11:46:21 112.9
11:42:42  108.0 11:43:26  107.7 11:44:10  108.1 11:44:54  107.8 11:45:38  108.2 11:46:22  110.2
11:42:43  108.1 11:43:27  108.4 11:44:11 108.1 11:44:55  108.3 11:45:39  108.0 11:46:23  109.9
11:42:44  108.1 11:43:28  107.8 11:44:12 108.1 11:44:56  107.8 11:45:40 107.9 11:46:24  114.0
11:42:45  107.8 11:43:29  107.9 11:44:13  107.9 11:44:57  107.9 11:45:41 107.8 11:46:25 1143
11:42:46  108.0 11:43:30  108.3 11:44:14  108.3 11:44:58  108.8 11:45:42  107.9 11:46:26  116.0
11:42:47 1081 11:43:31 107.8 11:44:15  108.0 11:44:59  107.8 11:45:43  108.0 11:46:27  118.2
11:42:48  107.9 11:43:32  108.0 11:44:16  107.8 11:45:00 107.9 11:45:44  108.1 11:46:28  118.2
11:42:49  108.2 11:43:33  107.8 11:44:17  108.1 11:45:01 107.9 11:45:45  108.2 11:46:29  119.9
11:42:50  108.1 11:43:34  108.0 11:44:18  108.1 11:45:02 108.4 11:45:46  108.1 11:46:30 115.8
11:42:51 108.6 11:43:35 108.0 11:44:19  107.9 11:45:03  107.8 11:45:47  107.8 11:46:31 108.3
11:42:52  108.0 11:43:36  108.2 11:44:20  108.1 11:45:04  107.8 11:45:48  108.0 11:46:32  108.1
11:42:53  108.1 11:43:37  107.8 11:44:21 108.1 11:45:05 108.0 11:45:49  108.1 11:46:33  108.1
11:42:54  107.9 11:43:38  107.9 11:44:22 108.4 11:45:06  108.2 11:45:50  108.0 11:46:34  108.2
11:42:55  107.7 11:43:39  107.9 11:44:23  107.9 11:45:07  108.0 11:45:51 108.0 11:46:35 108.0
11:42:56  107.7 11:43:40 108.0 11:44:24  108.1 11:45:08 107.8 11:45:52  107.8 11:46:36  107.8
11:42:57  107.7 11:43:41 108.0 11:44:25  108.1 11:45:09  107.8 11:45:53  107.8 11:46:37  108.1
11:42:58  107.9 11:43:42  108.1 11:44:26 107.7 11:45:10  108.1 11:45:54  107.8 11:46:38  108.2
11:42:59  108.0 11:43:43  108.0 11:44:27  107.9 11:45:11 108.3 11:45:55  108.3 11:46:39  108.3




South Delta Temporary Barrier Project

Hydroacoustic Monitoring 2013

Middle River Barrier
Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax
11:46:40 108.4 11:46:54 107.9 11:47:08 109.4 11:47:22 119.6 11:47:36  108.2 11:47:50 119.0
11:46:41 108.3 11:46:55 108.3 11:47:09 108.1 11:47:23 116.1 11:47:37 108.2 11:47:51 117.3
11:46:42 108.0 11:46:56 112.4 11:47:10 108.3 11:47:24 117.8 11:47:38 108.3 11:47:52 112.8
11:46:43 107.9 11:46:57 108.8 11:47:11 108.1 11:47:25 117.9 11:47:39 110.4 11:47:53 110.3
11:46:44 108.3 11:46:58 107.9 11:47:12 108.6 11:47:26 117.4 11:47:40 112.1 11:47:54 109.1
11:46:45 108.2 11:46:59 119.1 11:47:13 108.0 11:47:27 116.6 11:47:41 122.3 11:47:55 108.2
11:46:46 108.0 11:47:00 119.7 11:47:14 107.8 11:47:28 1125 11:47:42 122.5 11:47:56 111.6
11:46:47 108.5 11:47:01 119.3 11:47:15 108.1 11:47:29 108.6 11:47:43 112.6 11:47:57 108.1
11:46:48 107.8 11:47:02 121.3 11:47:16 108.0 11:47:30 111.3 11:47:44 119.6 11:47:58 108.3
11:46:49 108.0 11:47:03 124.4 11:47:17 108.1 11:47:31 110.1 11:47:45 116.1 11:47:59 107.9
11:46:50 107.9 11:47:04 124.4 11:47:18 113.7 11:47:32 110.6 11:47:46 116.4
11:46:51 107.7 11:47:05 122.4 11:47:19 109.7 11:47:33 110.0 11:47:47 116.0
11:46:52 108.0 11:47:06 111.1 11:47:20 117.7 11:47:34 107.9 11:47:48 117.4
11:46:53 107.7 11:47:07 110.2 11:47:21 118.4 11:47:35 108.1 11:47:49 119.6
Removing In-Stream Rock from Barrier
150.0
= L ZFmax
140.0
N
s I
3 130.0 - | |
>
[J]
5 120.0 -
a
g
= 1100 -
- . LI V
=]
o
(7]
100.0
90.0 I L L L L L L L L L L L L e D D D e e e D L L O L L L L D D D D N N NN N NN NN BN NN B BN BN B |
S ¥ 08 & & @ g & & & & & 8
N N N N ~ ~ N~ ~ ~ ~ ~ ~ QY
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Time
Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax
11:48:00 107.7 11:48:08 121.4 11:48:16 109.1 11:48:24 107.8 11:48:32 120.5 11:48:40 107.9
11:48:01 108.0 11:48:09 125.0 11:48:17 110.1 11:48:25 108.0 11:48:33 119.9 11:48:41 107.8
11:48:02 108.0 11:48:10 118.9 11:48:18 108.7 11:48:26  109.4 11:48:34 123.2 11:48:42 108.2
11:48:03 108.2 11:48:11 119.4 11:48:19 110.6 11:48:27 109.4 11:48:35 119.8 11:48:43 108.0
11:48:04 108.2 11:48:12 121.2 11:48:20 108.5 11:48:28 108.8 11:48:36 110.9 11:48:44 108.0
11:48:05 111.6 11:48:13 119.4 11:48:21 108.1 11:48:29 120.5 11:48:37 1115 11:48:45 108.0
11:48:06 111.1 11:48:14 115.4 11:48:22 108.0 11:48:30 119.2 11:48:38 108.1 11:48:46 111.8
11:48:07 124.2 11:48:15 109.8 11:48:23 108.3 11:48:31 113.9 11:48:39 108.5 11:48:47 113.6
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South Delta Temporary Barrier Project Hydroacoustic Monitoring 2013
Middle River Barrier

Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

11:48:48 118.9 11:49:32 116.7 11:50:16 112.8 11:51:00 108.6 11:51:44  107.9 11:52:28  108.4
11:48:49  123.0 11:49:33 112.5 11:50:17  108.3 11:51:01 108.3 11:51:45  107.8 11:52:29  108.3
11:48:50 116.6 11:49:34  122.8 11:50:18  108.6 11:51:02  108.0 11:51:46  108.2 11:52:30  108.1
11:48:51 119.1 11:49:35  120.5 11:50:19  108.0 11:51:03  108.0 11:51:47  108.2 11:52:31 108.1
11:48:52  118.0 11:49:36 116.3 11:50:20 108.4 11:51:04  108.3 11:51:48  107.8 11:52:32 107.8
11:48:53  114.7 11:49:37  113.4 11:50:21 108.0 11:51:05  109.1 11:51:49  108.0 11:52:33  107.9
11:48:54  108.7 11:49:38 116.8 11:50:22  108.0 11:51:06  108.2 11:51:50 107.9 11:52:34  108.3
11:48:55  108.3 11:49:39 121.8 11:50:23  108.1 11:51:07  108.2 11:51:51 108.0 11:52:35  108.0
11:48:56  110.9 11:49:40 120.4 11:50:24  108.1 11:51:08  107.8 11:51:52  108.0 11:52:36  107.9
11:48:57  115.2 11:49:41 116.9 11:50:25  108.0 11:51:09  107.9 11:51:53  107.9 11:52:37 107.8
11:48:58  116.1 11:49:42 1124 11:50:26 107.9 11:51:10  107.8 11:51:54  108.2 11:52:38  108.0
11:48:59  119.2 11:49:43 1114 11:50:27  108.3 11:51:11 108.1 11:51:55  108.0 11:52:39  108.2
11:49:00 1194 11:49:44 11041 11:50:28  107.8 11:51:12  107.9 11:51:56  108.1 11:52:40  108.1
11:49:01 112.5 11:49:45  110.0 11:50:29  108.4 11:51:13  108.1 11:51:57  108.9 11:52:41 108.0
11:49:02  110.1 11:49:46  109.8 11:50:30 108.4 11:51:14  108.1 11:51:58  108.1 11:52:42  108.2
11:49:03  108.7 11:49:47  109.9 11:50:31 108.2 11:51:15  109.5 11:51:59  108.0 11:52:43  108.1
11:49:04  108.5 11:49:48 1123 11:50:32  107.7 11:51:16 1121 11:52:00 107.9 11:52:44  107.9
11:49:05  108.1 11:49:49  109.4 11:50:33  108.1 11:51:17  108.1 11:52:01 108.0 11:52:45  108.0
11:49:06  108.2 11:49:50 108.5 11:50:34  108.1 11:51:18  120.5 11:52:02  108.1 11:52:46  108.0
11:49:07  108.7 11:49:51 108.7 11:50:35 108.0 11:51:19  116.1 11:52:03  108.1 11:52:47  108.1
11:49:08  108.2 11:49:52  115.1 11:50:36 108.2 11:51:20 117.9 11:52:04  108.2 11:52:48  107.9
11:49:09 108.3 11:49:53 1194 11:50:37  108.1 11:51:21 117.7 11:52:05 108.5 11:52:49  108.2
11:49:10 107.8 11:49:54  116.0 11:50:38  108.3 11:51:22 1221 11:52:06  108.6 11:52:50 108.0
11:49:11 108.1 11:49:55 1141 11:50:39  108.9 11:51:23 121.9 11:52:07  108.0 11:52:51 108.0
11:49:12  108.1 11:49:56  109.5 11:50:40  108.1 11:51:24  123.8 11:52:08  107.9 11:52:52  108.0
11:49:13 107.8 11:49:57 1104 11:50:41 107.9 11:51:25  122.7 11:52:09 108.4 11:52:53  108.2
11:49:14  108.1 11:49:58 1173 11:50:42  108.0 11:51:26  116.1 11:52:10 108.4 11:52:54  108.6
11:49:15  107.8 11:49:59  110.5 11:50:43  108.0 11:51:27  109.3 11:52:11 107.9 11:52:55  108.0
11:49:16  107.8 11:50:00 113.7 11:50:44  108.0 11:51:28  108.0 11:52:12 108.4 11:52:56 109.1
11:49:17  108.1 11:50:01 117.2 11:50:45  108.0 11:51:29  108.0 11:52:13  108.0 11:52:57  108.5
11:49:18  108.1 11:50:02 117.6 11:50:46  121.0 11:51:30  108.0 11:52:14  108.1 11:52:58  109.3
11:49:19  108.0 11:50:03 116.8 11:50:47  113.2 11:51:31 108.0 11:52:15  107.9 11:52:59  113.3
11:49:20  108.1 11:50:04 117.0 11:50:48  110.7 11:51:32  108.2 11:52:16  108.2 11:53:00 116.6
11:49:21 108.2 11:50:05 121.6 11:50:49  108.8 11:51:33  108.2 11:52:17  108.0 11:53:01 108.3
11:49:22  107.9 11:50:06  123.8 11:50:50 113.1 11:51:34  108.2 11:52:18  108.0 11:53:02  108.3
11:49:23  108.3 11:50:07  124.9 11:50:51 112.9 11:51:35 108.0 11:52:19  108.1 11:53:03  108.1
11:49:24  108.1 11:50:08 117.8 11:50:52  112.9 11:51:36 108.4 11:52:20  108.1 11:53:04  107.9
11:49:25  108.0 11:50:09 116.4 11:50:53  112.7 11:51:37  108.1 11:52:21 107.9 11:53:05 108.3
11:49:26  107.9 11:50:10 1134 11:50:54  117.2 11:51:38  108.2 11:52:22  108.0 11:53:06  108.1
11:49:27  108.3 11:50:11 113.9 11:50:55 1171 11:51:39  107.8 11:52:23  107.9 11:53:07  107.9
11:49:28  107.8 11:50:12  113.5 11:50:56  122.0 11:51:40 107.9 11:52:24  108.1 11:53:08  107.7
11:49:29 107.9 11:50:13 1134 11:50:57 114.4 11:51:41 108.2 11:52:25  108.2 11:53:09 109.4
11:49:30  107.9 11:50:14 111.0 11:50:58  110.9 11:51:42  108.5 11:52:26  108.0 11:53:10  108.3
11:49:31 111.9 11:50:15  109.6 11:50:59  109.5 11:51:43  108.3 11:52:27  108.0 11:53:11 107.9




South Delta Temporary Barrier Project Hydroacoustic Monitoring 2013
Middle River Barrier

Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

11:563:12  107.8 11:63:56 107.9 11:54:40 108.0 11:55:24  108.0 11:56:08 108.4 11:56:52  108.0
11:53:13  107.8 11:53:57  108.5 11:54:41 108.0 11:55:25  108.1 11:56:09  108.5 11:56:53  107.9
11:53:14  108.0 11:53:58  108.5 11:54:42 107.8 11:55:26  107.9 11:56:10 107.8 11:56:54  108.0
11:53:15  108.0 11:53:59  108.3 11:54:43  108.3 11:55:27  107.8 11:56:11 108.4 11:56:55 107.8
11:563:16  108.0 11:54:00 108.0 11:54:44  107.9 11:55:28  107.9 11:56:12  108.5 11:56:56  108.0
11:53:17  107.9 11:54:01 107.6 11:54:45  108.2 11:55:29  108.2 11:56:13  108.1 11:56:57 108.4
11:53:18  108.0 11:54:02  108.4 11:54:46 107.9 11:55:30 108.0 11:56:14  108.1 11:56:58  108.2
11:53:19  108.1 11:54:03  108.2 11:54:47  107.9 11:55:31 108.0 11:56:15  108.1 11:56:59 108.4
11:53:20 108.3 11:54:04  107.7 11:54:48  108.0 11:55:32 108.2 11:56:16  108.0 11:57:00 108.5
11:53:21 108.2 11:54:05  107.7 11:54:49  108.1 11:55:33  108.0 11:56:17  107.9 11:57:01 108.8
11:53:22 108.0 11:54:06  108.1 11:54:50 107.9 11:55:34  108.4 11:56:18  107.7 11:57:02 122.6
11:53:23  107.8 11:54:07  108.1 11:54:51 107.8 11:55:35  107.7 11:56:19  108.1 11:57:03  131.0
11:53:24  108.0 11:54:08  108.1 11:54:52  107.9 11:55:36 108.3 11:56:20 108.0 11:57:04  118.2
11:53:25  107.9 11:54:09  108.3 11:54:53 108.4 11:55:37  108.1 11:56:21 109.2 11:57:05 108.2
11:53:26  108.2 11:54:10  108.5 11:54:54  108.1 11:55:38  108.0 11:56:22  109.0 11:57:06 125.5
11:53:27  108.3 11:54:11 107.8 11:54:55  108.5 11:56:39 108.0 11:56:23  108.1 11:57:07  123.6
11:53:28  108.0 11:54:12  108.4 11:54:56 107.9 11:55:40  108.1 11:56:24  107.9 11:57:08  108.3
11:53:29  108.1 11:54:13  108.0 11:54:57  108.1 11:55:41 108.3 11:56:25  107.7 11:57:09 118.4
11:53:30  108.1 11:54:14  107.8 11:54:58  107.9 11:55:42  108.7 11:56:26  108.0 11:57:10  130.7
11:53:31 108.1 11:54:15  108.2 11:54:59  108.0 11:55:43  108.6 11:56:27 111.1 11:57:11 131.1
11:53:32  108.7 11:54:16 107.6 11:55:00 108.1 11:55:44  115.7 11:56:28  128.2 11:57:12  135.0
11:53:33  108.0 11:54:17  107.8 11:55:01 107.9 11:55:45 111.5 11:56:29  129.3 11:57:13 133.5
11:53:34  108.2 11:54:18  108.5 11:55:02  107.9 11:55:46  116.9 11:56:30 108.5 11:57:14  128.3
11:53:35 108.0 11:54:19  108.3 11:55:03 107.8 11:55:47  108.7 11:56:31 122.9 11:57:15  120.9
11:53:36  107.9 11:54:20  108.0 11:55:04  107.9 11:55:48  118.7 11:56:32  126.3 11:57:16  119.9
11:53:37  108.0 11:54:21 108.1 11:55:05 107.9 11:55:49  108.1 11:56:33  126.4 11:57:17  110.3
11:53:38  107.8 11:54:22  108.1 11:55:06  107.9 11:55:50 108.3 11:56:34 135.4 11:57:18  108.3
11:53:39  108.3 11:54:23  108.1 11:55:07  108.0 11:55:51 123.5 11:56:35 121.0 11:57:19  109.0
11:53:40 108.2 11:54:24  108.2 11:55:08  108.2 11:55:52  124.4 11:56:36  118.7 11:57:20  108.1
11:53:41 107.9 11:54:25  107.9 11:55:09  107.7 11:56:53  123.8 11:56:37  121.6 11:57:21 107.9
11:53:42  108.3 11:54:26  108.2 11:55:10  108.0 11:55:54  125.9 11:56:38  121.6 11:57:22  108.3
11:53:43  108.1 11:54:27  108.2 11:55:11 108.2 11:56:55  125.9 11:56:39  126.0 11:57:23  108.1
11:53:44  107.9 11:54:28  108.0 11:55:12  107.9 11:55:56  129.3 11:56:40 131.0 11:57:24  108.4
11:53:45  108.1 11:54:29  107.9 11:55:13  108.3 11:56:57  127.6 11:56:41 133.4 11:57:25  108.3
11:53:46  107.9 11:54:30 107.8 11:55:14  107.8 11:55:58  126.2 11:56:42 127.4 11:57:26 107.9
11:53:47 108.4 11:54:31 108.2 11:55:15  107.9 11:56:59  115.7 11:56:43  119.2 11:57:27  107.9
11:53:48  108.3 11:54:32 108.1 11:55:16 107.9 11:56:00 108.6 11:56:44  108.9 11:57:28  110.9
11:53:49  108.1 11:54:33  108.2 11:55:17  108.0 11:56:01 108.4 11:56:45 118.3 11:57:29  108.6
11:53:50 108.3 11:54:34  107.9 11:55:18  107.8 11:56:02  109.2 11:56:46  108.3 11:57:30  111.1
11:53:51 108.2 11:54:35  108.8 11:55:19 107.8 11:56:03  108.2 11:56:47 108.4 11:57:31 108.1
11:53:52 108.2 11:54:36  107.9 11:55:20 107.6 11:56:04  108.1 11:56:48  108.2 11:57:32  108.1
11:53:53 108.4 11:54:37  108.3 11:55:21 108.1 11:56:05 112.2 11:56:49  108.0 11:57:33  108.3
11:53:54  108.6 11:54:38  107.9 11:55:22  107.9 11:56:06 114.4 11:56:50 108.3 11:57:34  108.2
11:563:55  107.9 11:54:39  108.0 11:55:23  107.8 11:56:07  109.8 11:56:51 108.4 11:57:35  108.1




South Delta Temporary Barrier Project Hydroacoustic Monitoring 2013
Middle River Barrier

Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

11:57:36 128.3 11:568:09 113.7 11:58:42  108.1 11:59:14  108.1 11:59:47  107.8 12:00:20 107.7
11:57:37 127.3 11:58:10  124.1 11:58:43  107.8 11:59:15 107.9 11:59:48  108.0 12:00:21 124.2
11:57:38  132.9 11:58:11 128.4 11:58:44  107.6 11:59:16  107.9 11:59:49  108.5 12:00:22  121.2
11:57:39  132.1 11:58:12 127.6 11:58:45  108.1 11:59:17  108.1 11:59:50 109.4 12:00:23  124.3
11:57:40 136.4 11:68:13  134.9 11:58:46  107.7 11:59:18  107.8 11:59:51 108.8 12:00:24  124.7
11:57:41 136.1 11:58:14 127.7 11:58:47  107.9 11:59:19  108.2 11:59:52  126.4 12:00:25 129.8
11:57:42  132.3 11:68:15 117.9 11:58:48  108.1 11:59:20  108.0 11:59:63  125.3 12:00:26  130.1
11:57:43 1148 11:58:16  115.6 11:58:49  108.1 11:59:21 109.6 11:59:54 131.7 12:00:27  130.2
11:57:44  108.3 11:568:17  110.6 11:58:50 108.1 11:59:22 108.9 11:59:65 132.5 12:00:28 127.2
11:57:45  108.2 11:58:18  110.6 11:58:51 111.1 11:59:23  108.0 11:59:56 131.7 12:00:29  122.3
11:57:46  108.3 11:58:19  119.6 11:58:52  112.9 11:59:24  107.7 11:59:57  130.6 12:00:30 122.1
11:57:47  108.2 11:58:20 122.5 11:58:53  108.8 11:59:25  108.1 11:59:58 131.6 12:00:31 130.5
11:57:48  108.6 11:58:21 111.2 11:58:54  123.1 11:59:26 126.4 11:59:59  126.5 12:00:32 122.2
11:57:49  108.3 11:58:22 113.2 11:58:55  122.9 11:59:27  129.0 12:00:00 125.4 12:00:33  112.1
11:57:50 108.3 11:58:23 1104 11:58:56  134.9 11:59:28  127.6 12:00:01 129.1 12:00:34  118.1
11:57:51 108.1 11:58:24  108.3 11:58:57  127.0 11:59:20 126.0 12:00:02  122.7 12:00:35 1173
11:57:52  108.5 11:68:25  114.5 11:58:58  119.9 11:59:30 130.7 12:00:03 117.5 12:00:36  108.1
11:57:53  108.2 11:58:26 110.9 11:58:59  126.2 11:59:31 123.9 12:00:04 1143 12:00:37  107.9
11:57:54  108.3 11:58:27  110.8 11:59:00 1254 11:59:32  133.2 12:00:05 1134 12:00:38  108.1
11:57:55 108.2 11:58:28 108.4 11:59:01 123.6 11:59:33 137.7 12:00:06  108.8 12:00:39  108.3
11:57:56 108.2 11:58:29  108.1 11:59:02 119.6 11:59:34  139.5 12:00:07  107.9 12:00:40 108.1
11:57:57  108.0 11:58:30 108.3 11:59:03 116.6 11:59:35 1294 12:00:08 107.8 12:00:41 108.0
11:57:58  108.2 11:58:31 108.1 11:59:04  113.1 11:59:36 125.0 12:00:09 107.7 12:00:42  108.8
11:57:59 116.8 11:58:32  107.9 11:59:05 109.4 11:59:37 1271 12:00:10  108.1 12:00:43  107.9
11:58:00 111.6 11:58:33  108.4 11:59:06 117.8 11:59:38  120.9 12:00:11 107.9 12:00:44  108.0
11:58:01 123.2 11:58:34  108.0 11:59:07  109.3 11:59:39 122.0 12:00:12  108.0 12:00:45 107.8
11:58:02 1104 11:58:35  108.2 11:59:08  107.9 11:59:40 113.9 12:00:13  108.1 12:00:46  107.8
11:58:03 128.6 11:58:36  108.0 11:59:09  108.1 11:59:41 111.2 12:00:14  107.8 12:00:47  108.0
11:58:04 114.0 11:58:37  107.8 11:59:10  108.0 11:59:42  116.6 12:00:15  108.0

11:58:05 127.4 11:58:38  107.9 11:59:11 107.9 11:59:43 1145 12:00:16  107.7

11:58:06  122.3 11:58:39  108.0 11:59:12  107.9 11:59:44 1144 12:00:17  108.1

11:58:07  116.9 11:58:40 108.3 11:57:37 1273 11:59:45  110.0 12:00:18  108.9

11:58:08  120.1 11:58:41 107.8 11:59:13  107.9 11:59:46 107.9 12:00:19  108.0




South Delta Temporary Barrier Project
Middle River Barrier

Hydroacoustic Monitoring 2013

Removing In-Stream Rock from Barrier
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Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax
12:00:48 107.8 12:01:13 127.2 12:01:38 107.7 12:02:03 107.9 12:02:28 108.3 12:02:53 107.6
12:00:49 108.1 12:01:14 131.8 12:01:39 108.0 12:02:04 1171 12:02:29 127.2 12:02:54 107.9
12:00:50 108.0 12:01:15 126.0 12:01:40 107.8 12:02:05 121.2 12:02:30 123.7 12:02:55 109.8
12:00:51 108.1 12:01:16 136.0 12:01:41 107.8 12:02:06 129.5 12:02:31 121.2 12:02:56 109.2
12:00:52 108.0 12:01:17 132.9 12:01:42 107.8 12:02:07 126.6 12:02:32 119.8 12:02:57 108.2
12:00:53 107.7 12:01:18 137.9 12:01:43 108.1 12:02:08 129.5 12:02:33 128.1 12:02:58 128.5
12:00:54 107.7 12:01:19 134.4 12:01:44 108.1 12:02:09 129.0 12:02:34 128.9 12:02:59 125.4
12:00:55 108.0 12:01:20 132.9 12:01:45 108.6 12:02:10 120.0 12:02:35 127.4 12:03:00 126.0
12:00:56 108.3 12:01:21 124.4 12:01:46 108.1 12:02:11 114.0 12:02:36 127.2 12:03:01 125.6
12:00:57 108.3 12:01:22 123.7 12:01:47 107.9 12:02:12 110.1 12:02:37 126.4 12:03:02 118.0
12:00:58 108.1 12:01:23 113.0 12:01:48 108.2 12:02:13 110.7 12:02:38 119.1 12:03:03 125.4
12:00:59 113.8 12:01:24 121.6 12:01:49 108.2 12:02:14 108.1 12:02:39 116.1 12:03:04 128.1
12:01:00 111.0 12:01:25 111.3 12:01:50 108.1 12:02:15 108.0 12:02:40 112.3 12:083:05 128.5
12:01:01 108.2 12:01:26 111.3 12:01:51 107.7 12:02:16 108.3 12:02:41 121.6 12:03:06 123.1
12:01:02 109.1 12:01:27 115.3 12:01:52 107.9 12:02:17 108.4 12:02:42 112.6 12:03:07 110.6
12:01:03 108.3 12:01:28 1114 12:01:53 108.0 12:02:18 108.3 12:02:43 109.5 12:03:08 111.2
12:01:04 108.2 12:01:29 117.8 12:01:54 108.0 12:02:19 108.0 12:02:44 108.5 12:03:09 118.5
12:01:05 128.8 12:01:30 110.8 12:01:55 111.1 12:02:20 107.9 12:02:45 108.2 12:03:10 110.8
12:01:06 127.3 12:01:31 108.1 12:01:56 115.0 12:02:21 108.0 12:02:46 107.9 12:03:11 108.3
12:01:07 108.7 12:01:32 108.5 12:01:57 111.0 12:02:22 107.9 12:02:47 108.0 12:03:12 108.3
12:01:08 135.7 12:01:33 108.0 12:01:58 121.7 12:02:23 108.2 12:02:48 108.0 12:03:13 108.1
12:01:09 125.6 12:01:34 108.1 12:01:59 127.0 12:02:24 108.3 12:02:49 107.9 12:03:14 108.0
12:01:10 128.4 12:01:35 108.1 12:02:00 123.9 12:02:25 108.4 12:02:50 108.1 12:03:15 107.9
12:01:11 135.2 12:01:36 107.8 12:02:01 117.9 12:02:26 108.5 12:02:51 108.2 12:03:16 107.8
12:01:12 131.1 12:01:37 107.9 12:02:02 116.3 12:02:27 109.8 12:02:52 107.9 12:03:17 107.8




South Delta Temporary Barrier Project Hydroacoustic Monitoring 2013
Middle River Barrier

Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

12:03:18  107.9 12:03:57  110.7 12:04:36  108.1 12:05:15  108.0 12:05:54  109.6 12:06:33  107.9
12:03:19  108.4 12:03:58  108.3 12:04:37  108.2 12:05:16  108.0 12:05:55 108.3 12:06:34  108.0
12:03:20 108.0 12:03:59  108.0 12:04:38  108.1 12:05:17  108.2 12:05:56  112.2 12:06:35 107.9
12:03:21 108.1 12:04:00 108.2 12:04:39  107.8 12:05:18  108.1 12:05:57  110.6 12:06:36  107.9
12:03:22  108.1 12:04:01 108.2 12:04:40 107.9 12:05:19  107.9 12:05:58 114.6 12:06:37  107.9
12:03:23  108.1 12:04:02  108.2 12:04:41 108.0 12:05:20 107.7 12:05:59  113.3 12:06:38  107.9
12:03:24  108.1 12:04:03 108.0 12:04:42 107.9 12:05:21 107.7 12:06:00 114.2 12:06:39  107.7
12:03:25  107.9 12:04:04 108.7 12:04:43  107.9 12:05:22  108.0 12:06:01 108.1 12:06:40 107.9
12:03:26  107.8 12:04:05 107.9 12:04:44  107.8 12:05:23  108.0 12:06:02 108.4 12:06:41 108.1
12:03:27  108.0 12:04:06  108.2 12:04:45 114.9 12:05:24  108.0 12:06:03  108.3 12:06:42  108.1
12:03:28  108.3 12:04:07 108.4 12:04:46  123.0 12:05:25 108.4 12:06:04 107.7 12:06:43 108.8
12:03:29  108.3 12:04:08 108.2 12:04:47  123.4 12:05:26 108.2 12:06:05 107.9 12:06:44  108.0
12:03:30 108.0 12:04:09 108.9 12:04:48 120.6 12:05:27  108.0 12:06:06  107.7 12:06:45 113.6
12:03:31 108.1 12:04:10  109.1 12:04:49 1273 12:05:28  107.7 12:06:07  108.0 12:06:46  109.9
12:03:32  116.8 12:04:11 132.1 12:04:50 128.9 12:05:29  108.1 12:06:08 107.8 12:06:47  112.2
12:03:33  118.9 12:04:12 1291 12:04:51 126.2 12:05:30 108.6 12:06:09  107.9 12:06:48  107.8
12:03:34 117.5 12:04:13 123.5 12:04:52  123.2 12:05:31 108.2 12:06:10 108.4 12:06:49  108.0
12:03:35 108.3 12:04:14 1134 12:04:53 123.6 12:05:32  110.8 12:06:11 108.2 12:06:50 107.9
12:03:36  139.8 12:04:15  125.9 12:04:54 121.2 12:05:33 108.4 12:06:12  108.1 12:06:51 107.9
12:03:37  130.2 12:04:16 123.8 12:04:55 1141 12:05:34  108.0 12:06:13  108.1 12:06:52  107.6
12:03:38  123.9 12:04:17 124.4 12:04:56  121.2 12:05:35  108.1 12:06:14  107.8 12:06:53 107.8
12:03:39  119.5 12:04:18  129.3 12:04:57 1131 12:05:36  108.3 12:06:15  107.6 12:06:54  108.1
12:03:40 108.4 12:04:19 127.2 12:04:58 119.0 12:05:37  108.2 12:06:16  107.8 12:06:55 108.2
12:03:41 120.9 12:04:20 126.2 12:04:59  122.0 12:05:38 122.4 12:06:17  107.9 12:06:56  113.8
12:03:42  128.4 12:04:21 120.8 12:05:00 124.5 12:05:39  122.3 12:06:18  107.8 12:06:57 1124
12:03:43  128.3 12:04:22 1204 12:05:01 120.7 12:05:40 132.7 12:06:19  108.1 12:06:58  111.1
12:03:44 1241 12:04:23  119.7 12:05:02  108.0 12:05:41 129.7 12:06:20 107.9 12:06:59  107.9
12:03:45 1294 12:04:24 1214 12:05:03 108.3 12:05:42  136.6 12:06:21 108.0 12:07:00 107.8
12:03:46  120.6 12:04:25 124.8 12:05:04 114.5 12:05:43  132.6 12:06:22  108.2 12:07:01 107.8
12:03:47 131.0 12:04:26 123.5 12:05:05 1124 12:05:44  125.0 12:06:23  108.0 12:07:02  107.9
12:03:48  135.7 12:04:27  126.4 12:05:06 110.3 12:05:45 123.9 12:06:24  108.0 12:07:03  108.1
12:03:49  137.7 12:04:28  126.5 12:05:07 1124 12:05:46  124.8 12:06:25 107.9 12:07:04  108.1
12:03:50  132.1 12:04:29  122.3 12:05:08  109.7 12:05:47  122.5 12:06:26  108.0 12:07:05 107.9
12:03:51 123.0 12:04:30 117.0 12:05:09 120.0 12:05:48  110.1 12:06:27  108.3

12:03:52 1214 12:04:31 112.9 12:05:10 108.4 12:05:49  107.7 12:06:28  108.1

12:03:53 1194 12:04:32 109.4 12:05:11 108.0 12:05:50 107.8 12:06:29  107.8

12:03:54 1194 12:04:33  108.3 12:05:12  108.8 12:05:51 108.4 12:06:30 107.7

12:03:55 111.6 12:04:34 107.8 12:05:13  108.2 12:05:52 1121 12:06:31 108.1

12:03:56 114.1 12:04:35  107.9 12:05:14  108.1 12:05:53  109.5 12:06:32  108.1




South Delta Temporary Barrier Project
Middle River Barrier

Hydroacoustic Monitoring 2013

Removing In-Stream Rock from Barrier
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Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax
13:02:29 107.9 13:02:54 107.9 13:03:19 108.7 13:03:44 108.1 13:04:09 108.5 13:04:34 111.8
13:02:30 107.8 13:02:55 107.9 13:03:20 107.9 13:03:45 108.0 13:04:10 107.8 13:04:35 119.2
13:02:31 107.9 13:02:56 107.6 13:03:21 108.1 13:03:46 108.0 13:04:11 107.9 13:04:36 118.7
13:02:32 107.9 13:02:57 107.9 13:03:22 108.4 13:03:47 107.6 13:04:12 107.9 13:04:37 113.2
13:02:33 108.0 13:02:58 107.6 13:03:23 107.9 13:03:48 107.9 13:04:13 108.0 13:04:38 108.6
13:02:34 107.7 13:02:59 107.7 13:03:24 115.1 13:03:49 107.7 13:04:14 107.9 13:04:39 110.1
13:02:35 107.9 13:03:00 107.9 13:03:25 108.3 13:03:50 107.8 13:04:15 107.8 13:04:40 122.0
13:02:36 107.8 13:03:01 107.7 13:03:26 107.9 13:03:51 108.0 13:04:16 108.8 13:04:41 124.2
13:02:37 107.7 13:08:02 107.8 13:03:27 107.8 13:03:52 107.4 13:04:17 111.7 13:04:42 126.8
13:02:38 107.6 13:03:03 108.1 13:03:28 107.9 13:03:53 107.7 13:04:18 108.0 13:04:43 124.5
13:02:39 108.0 13:03:04 107.9 13:03:29 107.7 13:03:54 108.0 13:04:19 107.8 13:04:44 123.1
13:02:40 107.7 13:03:05 108.3 13:03:30 108.7 13:03:55 108.1 13:04:20 108.1 13:04:45 132.2
13:02:41 107.7 13:03:06 108.1 13:03:31 109.4 13:03:56 108.0 13:04:21 108.2 13:04:46 131.1
13:02:42 107.9 13:03:07 108.0 13:03:32 109.2 13:03:57 107.7 13:04:22 108.2 13:04:47 130.3
13:02:43 107.7 13:03:08 107.4 13:03:33 109.6 13:03:58 107.7 13:04:23 107.7 13:04:48 128.6
13:02:44 107.6 13:03:09 107.9 13:03:34 109.0 13:03:59 108.3 13:04:24 107.5 13:04:49 124.9
13:02:45 107.8 13:03:10 108.1 13:03:35 108.4 13:04:00 108.0 13:04:25 107.9 13:04:50 116.1
13:02:46 108.0 13:03:11 108.1 13:03:36 108.6 13:04:01 107.8 13:04:26 108.3 13:04:51 121.8
13:02:47 115.5 13:038:12 108.1 13:03:37 108.5 13:04:02 107.9 13:04:27 107.9 13:04:52 126.8
13:02:48 108.4 13:03:13 107.9 13:03:38 108.1 13:04:03 107.7 13:04:28 108.1 13:04:53 124.7
13:02:49 108.3 13:03:14 108.2 13:03:39 108.3 13:04:04 107.9 13:04:29 108.0 13:04:54 120.0
13:02:50 108.1 13:03:15 108.1 13:03:40 107.7 13:04:05 107.9 13:04:30 107.7 13:04:55 114.6
13:02:51 107.7 13:03:16 107.9 13:03:41 107.8 13:04:06 108.4 13:04:31 107.8 13:04:56 117.0
13:02:52 108.1 13:03:17 108.0 13:03:42 107.7 13:04:07 107.8 13:04:32 107.8 13:04:57 111.7
13:02:53 108.1 13:03:18 107.9 13:03:43 107.8 13:04:08 108.0 13:04:33 107.8 13:04:58 108.1




South Delta Temporary Barrier Project Hydroacoustic Monitoring 2013
Middle River Barrier

Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

13:04:59  108.0 13:05:43  108.5 13:06:27  134.9 13:07:11 108.0 13:07:55 107.9 13:08:39 112.6
13:05:00 108.0 13:05:44  108.1 13:06:28  134.1 13:07:12  108.0 13:07:56  108.5 13:08:40 116.8
13:05:01 108.2 13:05:45  108.1 13:06:29  128.2 13:07:13  108.1 13:07:57  107.9 13:08:41 123.9
13:05:02  109.5 13:05:46  108.3 13:06:30 133.2 13:07:14  108.1 13:07:58  108.0 13:08:42  126.5
13:05:03 118.3 13:05:47  107.8 13:06:31 127.8 13:07:15  108.0 13:07:59  108.3 13:08:43 119.6
13:05:04 111.8 13:05:48  108.3 13:06:32  129.3 13:07:16  108.0 13:08:00 108.0 13:08:44  124.5
13:05:05 112.5 13:05:49  111.9 13:06:33  132.1 13:07:17  108.2 13:08:01 107.7 13:08:45 1124
13:05:06 131.6 13:05:50 113.3 13:06:34 130.4 13:07:18  120.7 13:08:02  108.9 13:08:46  108.3
13:05:07  122.5 13:05:51 108.5 13:06:35 1324 13:07:19 124.8 13:08:03 108.3 13:08:47  107.9
13:05:08  128.3 13:05:52 108.0 13:06:36  130.2 13:07:20 124.6 13:08:04  109.3 13:08:48  108.3
13:05:09 126.2 13:05:53  107.8 13:06:37 121.9 13:07:21 129.6 13:08:05 116.0 13:08:49  107.9
13:05:10 123.4 13:05:54  107.5 13:06:38  120.1 13:07:22  132.1 13:08:06  130.0 13:08:50 108.0
13:05:11 128.9 13:05:55  108.0 13:06:39 124.6 13:07:23  124.5 13:08:07 1354 13:08:51 107.9
13:05:12 132.6 13:05:56  107.8 13:06:40 118.1 13:07:24  116.6 13:08:08 118.4 13:08:52  107.9
13:05:13 129.9 13:05:57  108.0 13:06:41 118.0 13:07:25 120.3 13:08:09  108.5 13:08:53  107.7
13:05:14  120.3 13:05:58 108.0 13:06:42  115.9 13:07:26 121.1 13:08:10 130.4 13:08:54  107.9
13:05:15  112.8 13:05:59  107.9 13:06:43 108.4 13:07:27  118.1 13:08:11 131.6 13:08:55  108.1
13:05:16  111.7 13:06:00 108.3 13:06:44  108.2 13:07:28  108.9 13:08:12  131.1 13:08:56  108.0
13:05:17  111.0 13:06:01 108.0 13:06:45 108.0 13:07:29 1113 13:08:13  136.2 13:08:57 123.3
13:05:18  110.1 13:06:02  124.7 13:06:46  107.7 13:07:30 126.5 13:08:14  135.5 13:08:58  123.8
13:05:19 109.2 13:06:03 120.2 13:06:47  107.9 13:07:31 128.8 13:08:15  136.1 13:08:59  120.8
13:05:20 110.8 13:06:04  108.7 13:06:48  108.3 13:07:32 128.7 13:08:16  139.0 13:09:00 108.7
13:05:21 108.3 13:06:05  108.1 13:06:49  115.1 13:07:33  131.2 13:08:17  138.7 13:09:01 138.6
13:05:22  108.1 13:06:06  117.8 13:06:50 112.6 13:07:34  130.8 13:08:18  129.5 13:09:02  129.7
13:05:23  108.5 13:06:07  113.7 13:06:51 108.9 13:07:35 122.0 13:08:19 129.0 13:09:03 126.6
13:05:24  108.2 13:06:08 108.5 13:06:52  109.2 13:07:36 118.3 13:08:20 130.4 13:09:04  128.5
13:05:25  108.4 13:06:09  107.9 13:06:53 133.4 13:07:37  118.5 13:08:21 128.0 13:09:05 125.0
13:05:26  107.8 13:06:10  107.7 13:06:54  129.6 13:07:38  120.7 13:08:22  135.9 13:09:06 122.6
13:05:27  108.0 13:06:11 107.7 13:06:55 126.6 13:07:39 1214 13:08:23  127.6 13:09:07 130.3
13:05:28  108.1 13:06:12  107.9 13:06:56  124.1 13:07:40 123.3 13:08:24  115.3 13:09:08  133.9
13:05:29  109.3 13:06:13  113.5 13:06:57 125.5 13:07:41 118.3 13:08:25  108.7 13:09:09  133.1
13:05:30 109.0 13:06:14  128.7 13:06:58 130.4 13:07:42  118.2 13:08:26  116.2 13:09:10  135.1
13:05:31 108.3 13:06:15  127.9 13:06:59  126.3 13:07:43  108.9 13:08:27  108.3 13:09:11 132.0
13:05:32 115.6 13:06:16  108.9 13:07:00 120.5 13:07:44  108.2 13:08:28  108.5 13:09:112 126.2
13:05:33  118.5 13:06:17  133.4 13:07:01 115.3 13:07:45  108.0 13:08:29  108.1 13:09:13 125.3
13:05:34 1223 13:06:18  133.3 13:07:02  108.0 13:07:46  108.0 13:08:30 107.9 13:09:14 121.2
13:05:35 117.6 13:06:19  132.3 13:07:03  108.5 13:07:47  107.8 13:08:31 108.3 13:09:15  118.5
13:05:36  122.8 13:06:20  130.7 13:07:04  108.0 13:07:48  110.1 13:08:32  108.0 13:09:16  116.5
13:05:37 125.0 13:06:21 131.0 13:07:05  108.1 13:07:49  109.0 13:08:33  108.1 13:09:17  113.5
13:05:38 1284 13:06:22 123.0 13:07:06 112.5 13:07:50 108.0 13:08:34  108.1 13:09:18 112.2
13:05:39  120.0 13:06:23  126.3 13:07:07 108.4 13:07:51 107.9 13:08:35 107.6 13:09:19 107.9
13:05:40 117.9 13:06:24  128.5 13:07:08 115.0 13:07:52  107.7 13:08:36 108.1 13:09:20 107.8
13:05:41 119.0 13:06:25  135.1 13:07:09  107.9 13:07:53 108.4 13:08:37  108.2 13:09:21 107.8
13:05:42  111.6 13:06:26  134.8 13:07:10  107.9 13:07:54  108.3 13:08:38  108.2 13:09:22  107.9




South Delta Temporary Barrier Project Hydroacoustic Monitoring 2013
Middle River Barrier

Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

13:09:23  108.1 13:10:07  108.1 13:10:51 108.1 13:11:35  107.7 13:12:19  110.5 13:13:03  108.3
13:09:24  108.0 13:10:08  107.7 13:10:52  108.0 13:11:36  108.0 13:12:20  109.8 13:13:04 107.8
13:09:25  107.8 13:10:09 107.8 13:10:53  108.3 13:11:37  107.9 13:12:21 108.1 13:13:05 108.1
13:09:26  108.0 13:10:10  107.7 13:10:54  123.5 13:11:38  108.4 13:12:22  108.4 13:13:06  107.7
13:09:27  108.4 13:10:11 108.0 13:10:55 122.2 13:11:39  108.1 13:12:23  110.7 13:13:07  108.0
13:09:28  108.2 13:10:12  107.8 13:10:56  120.5 13:11:40 107.7 13:12:24 1108 13:13:08  108.3
13:09:29 107.8 13:10:13  108.1 13:10:57 11563 13:11:41 108.4 13:12:25  108.9 13:13:09  108.6
13:09:30 108.6 13:10:14  107.9 13:10:58  107.9 13:11:42 107.9 13:12:26 112.6 13:13:10  108.3
13:09:31 108.1 13:10:15  107.8 13:10:59  109.3 13:11:43 107.7 13:12:27 1123 13:13:11 108.0
13:09:32  108.0 13:10:16  108.1 13:11:00 108.9 13:11:44  108.1 13:12:28  108.0 13:13:12  107.6
13:09:33 107.7 13:10:17  108.2 13:11:01 111.9 13:11:45 108.4 13:12:29 110.0 13:13:13  107.9
13:09:34 107.9 13:10:18  108.3 13:11:02  108.1 13:11:46  108.6 13:12:30  108.8 13:13:14  108.2
13:09:35  108.1 13:10:19  107.5 13:11:03  108.0 13:11:47  108.3 13:12:31 108.5 13:13:15  108.1
13:09:36  107.7 13:10:20 107.9 13:11:04  107.8 13:11:48  108.0 13:12:32 1184 13:13:16  108.2
13:09:37 108.0 13:10:21 107.6 13:11:05 107.9 13:11:49  107.7 13:12:33 1147 13:13:17  107.8
13:09:38  107.7 13:10:22  107.7 13:11:06  108.1 13:11:50 107.8 13:12:34 1104 13:13:18 107.7
13:09:39 108.1 13:10:23  107.7 13:11:07  107.9 13:11:51 108.1 13:12:35  108.3 13:13:19  108.2
13:09:40 108.2 13:10:24  107.8 13:11:08  107.9 13:11:52  108.0 13:12:36  108.2 13:13:20  108.1
13:09:41 107.9 13:10:25  108.1 13:11:09  107.9 13:11:53  107.6 13:12:37 114.8 13:13:21 108.1
13:09:42  108.2 13:10:26  108.2 13:11:10  107.9 13:11:54  108.0 13:12:38 125.7 13:13:22  108.1
13:09:43  107.8 13:10:27  107.9 13:11:11 108.0 13:11:55 108.6 13:12:39 109.2 13:13:23 108.0
13:09:44  107.8 13:10:28  107.9 13:11:12 108.3 13:11:56  108.2 13:12:40 108.4 13:13:24 109.4
13:09:45  107.8 13:10:29  107.9 13:11:13  108.4 13:11:57 114.6 13:12:41 108.4 13:13:25  109.5
13:09:46  108.5 13:10:30  107.7 13:11:14  107.8 13:11:58  108.1 13:12:42  135.2 13:13:26  109.0
13:09:47  107.9 13:10:31 108.1 13:11:15  107.7 13:11:59  107.7 13:12:43 121.6 13:13:27  108.8
13:09:48 108.0 13:10:32  107.7 13:11:16 107.9 13:12:.00 107.6 13:12:44 1111 13:13:28 114.2
13:09:49  108.3 13:10:33  107.6 13:11:17  108.2 13:12:01 107.7 13:12:45  108.3 13:13:29 1141
13:09:50 108.2 13:10:34  107.8 13:11:18  107.9 13:12:02  108.0 13:12:46  108.2 13:13:30 110.6
13:09:51 108.5 13:10:35  108.1 13:11:19  107.9 13:12:03  107.7 13:12:47  108.2 13:13:31 109.7
13:09:52  107.9 13:10:36 107.9 13:11:20  108.1 13:12:04  107.9 13:12:48  108.0 13:13:32 1128
13:09:53 108.2 13:10:37  107.7 13:11:21 107.6 13:12:05 107.9 13:12:49  108.1 13:13:33  110.8
13:09:54  107.8 13:10:38  108.1 13:11:22  108.1 13:12:06  107.7 13:12:50 108.9 13:13:34  108.1
13:09:55  108.0 13:10:39  108.2 13:11:23 107.9 13:12:07 111.5 13:12:51 109.6 13:13:35  108.2
13:09:56  107.8 13:10:40 108.0 13:11:24  107.8 13:12:08  108.0 13:12:52  108.4 13:13:36 108.0
13:09:57 107.6 13:10:41 108.3 13:11:25  108.1 13:12:09  113.1 13:12:53 108.0 13:13:37  108.3
13:09:58 107.6 13:10:42  108.0 13:11:26 107.7 13:12:10  110.0 13:12:54  108.2 13:13:38  108.2
13:09:59 107.7 13:10:43  107.8 13:11:27  108.0 13:12:11 108.5 13:12:55  108.0 13:13:39 108.3
13:10:00 108.2 13:10:44  107.9 13:11:28  108.5 13:12:12 1121 13:12:56 107.8 13:13:40 108.1
13:10:01 108.2 13:10:45  107.7 13:11:29  108.3 13:12:13 1128 13:12:57 108.4 13:13:41 107.7
13:10:02  107.8 13:10:46  107.9 13:11:30  108.1 13:12:14  112.9 13:12:58  107.8 13:13:42  107.8
13:10:03 108.2 13:10:47  107.8 13:11:31 107.8 13:12:15  113.1 13:12:59  107.6 13:13:43 107.9
13:10:04 107.8 13:10:48 108.0 13:11:32 107.6 13:12:16 111.2 13:13:00 108.4 13:13:44  108.0
13:10:05 108.0 13:10:49  107.9 13:11:33  108.1 13:12:17  113.7 13:13:01 108.3 13:13:45  107.7
13:10:06  107.9 13:10:50  108.1 13:11:34  108.1 13:12:18 113.8 13:13:02  108.5 13:13:46  107.8




South Delta Temporary Barrier Project Hydroacoustic Monitoring 2013
Middle River Barrier

Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

13:13:47  107.9 13:13:54 107.7 13:14:01 108.0 13:14:08  108.3 13:14:15  108.1 13:14:22  108.6
13:13:48 107.6 13:13:55  108.1 13:14:02  107.8 13:14:09  107.9 13:14:16  108.0 13:14:23 107.9
13:13:49  108.0 13:13:56 108.0 13:14:03  107.7 13:14:10  108.1 13:14:17 1153 13:14:24 107.6
13:13:50  108.1 13:13:57 107.7 13:14:04  108.2 13:14:11 108.4 13:14:18 111.9
13:13:51 107.9 13:13:58  107.8 13:14:05 107.9 13:14:12 108.7 13:14:19 1104
13:13:52 108.2 13:13:59  108.3 13:14:06  108.7 13:14:13  108.2 13:14:20 111.6
13:13:53  108.1 13:14:00 107.9 13:14:07  108.3 13:14:14  108.2 13:14:21 109.7

Removing In-Stream Rock from Barrier
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Time

Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

13:14:25  108.2 13:14:40 107.8 13:14:55  115.9 13:15:10 109.0 13:15:25  108.1 13:15:40 108.0
13:14:26  108.0 13:14:41 108.0 13:14:56 116.4 13:15:11 107.8 13:15:26  108.0 13:15:41 107.9
13:14:27  107.8 13:14:42  107.6 13:14:57  108.6 13:15:12  107.9 13:15:27  108.0 13:15:42  107.8
13:14:28  108.0 13:14:43  107.9 13:14:58  108.0 13:15:13  108.0 13:15:28  108.2 13:15:43  107.9
13:14:29 107.9 13:14:44  108.2 13:14:59  108.6 13:15:14  107.9 13:15:29  108.2 13:15:44  108.0
13:14:30 108.2 13:14:45  118.7 13:15:00 1114 13:15:15  108.4 13:15:30 108.0 13:15:45 108.4
13:14:31 107.9 13:14:46 127.7 13:15:01 109.7 13:15:16  108.3 13:15:31 108.3 13:15:46  108.0
13:14:32 108.2 13:14:47 13041 13:15:02  109.9 13:15:17  108.1 13:15:32 108.2 13:15:47  108.0
13:14:33  108.1 13:14:48  124.7 13:15:03  109.0 13:15:18  107.8 13:15:33 108.4 13:15:48 107.8
13:14:34  107.7 13:14:49 1256 13:15:04  109.3 13:15:19 107.6 13:15:34  108.1 13:15:49  107.8
13:14:35  108.2 13:14:50  133.3 13:15:05  108.7 13:15:20 107.8 13:15:35  108.2 13:15:50 108.2
13:14:36  107.9 13:14:51 132.9 13:15:06  109.1 13:15:21 107.9 13:15:36 108.6 13:15:51 107.8
13:14:37  107.7 13:14:52  129.0 13:15:07  109.2 13:15:22  108.2 13:15:37 108.0 13:15:52  108.2
13:14:38  107.8 13:14:53 117.2 13:15:08 110.8 13:15:23 107.9 13:15:38  108.3 13:15:53  107.8
13:14:39  108.4 13:14:54 12341 13:15:09 108.6 13:15:24  108.1 13:16:39 108.0 13:16:54  107.8




South Delta Temporary Barrier Project Hydroacoustic Monitoring 2013
Middle River Barrier

Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

13:15:55  107.7 13:16:39  108.1 13:17:23 108.2 13:18:07  113.5 13:18:51 108.2 13:19:35  108.2
13:15:56 107.9 13:16:40  108.3 13:17:24  107.9 13:18:08 112.3 13:18:52  108.5 13:19:36 109.5
13:15:57 107.9 13:16:41 107.8 13:17:25  107.9 13:18:09  112.9 13:18:53  108.0 13:19:37 108.3
13:15:58  108.0 13:16:42  108.1 13:17:26  107.8 13:18:10  112.0 13:18:54  107.9 13:19:38  108.0
13:15:59 107.9 13:16:43  107.9 13:17:27  107.9 13:18:11 113.7 13:18:55 107.7 13:19:39 107.9
13:16:00 107.7 13:16:44  108.4 13:17:28  108.2 13:18:12 114.0 13:18:56  108.2 13:19:40 108.6
13:16:01 108.1 13:16:45  119.1 13:17:29  107.7 13:18:13 1147 13:18:57  107.9 13:19:41 108.0
13:16:02  107.8 13:16:46  125.1 13:17:30 108.4 13:18:14  111.6 13:18:58 107.8 13:19:42  108.2
13:16:03  108.0 13:16:47  119.8 13:17:31 108.1 13:18:15 111.2 13:18:59  108.3 13:19:43 108.2
13:16:04  108.1 13:16:48  122.3 13:17:32 108.2 13:18:16  108.9 13:19:00 108.2 13:19:44  108.1
13:16:05  108.2 13:16:49  129.8 13:17:33  108.0 13:18:17 1113 13:19:01 108.2 13:19:45  108.2
13:16:06  107.9 13:16:50 127.2 13:17:34  108.0 13:18:18 111.8 13:19:02  107.9 13:19:46  108.4
13:16:07  107.9 13:16:51 127.6 13:17:35 108.0 13:18:19  109.6 13:19:03  108.0 13:19:47  107.9
13:16:08  108.6 13:16:52 127.3 13:17:36  108.2 13:18:20 1121 13:19:04  108.1 13:19:48  108.1
13:16:09  108.1 13:16:53 123.9 13:17:37  107.8 13:18:21 109.4 13:19:05  108.1 13:19:49  108.0
13:16:10  109.5 13:16:54  129.0 13:17:38 1094 13:18:22 117.9 13:19:06  108.2 13:19:50  107.7
13:16:11 112.3 13:16:55 118.8 13:17:39 114.2 13:18:23  116.1 13:19:07  107.9 13:19:51 108.0
13:16:12  115.6 13:16:56  108.1 13:17:40 1193 13:18:24  108.1 13:19:08  108.2 13:19:52 107.8
13:16:13  115.8 13:16:57  108.3 13:17:41 124.5 13:18:25  108.1 13:19:09  108.1 13:19:53 107.9
13:16:14  113.5 13:16:58  108.0 13:17:42 1224 13:18:26  108.3 13:19:10  108.0 13:19:54  108.1
13:16:15  112.8 13:16:59  108.1 13:17:43  120.7 13:18:27  108.1 13:19:11 107.9 13:19:55  108.0
13:16:16  109.8 13:17:00 108.0 13:17:44  111.9 13:18:28  108.3 13:19:12 107.9 13:19:56 107.9
13:16:17  110.0 13:17:01 107.9 13:17:45  109.3 13:18:29  107.8 13:19:13  108.1 13:19:57 108.6
13:16:18  107.8 13:17:02  108.1 13:17:46  108.0 13:18:30 107.7 13:19:14  108.3 13:19:58  108.3
13:16:19 107.9 13:17:03  108.2 13:17:47  107.9 13:18:31 108.0 13:19:15  108.1 13:19:59 107.9
13:16:20  108.3 13:17:04  108.3 13:17:48  108.1 13:18:32 108.4 13:19:16  108.0 13:20:00 107.8
13:16:21 108.0 13:17:05  108.1 13:17:49  108.1 13:18:33  107.7 13:19:17  107.8 13:20:01 108.0
13:16:22  107.8 13:17:06  109.2 13:17:50 107.9 13:18:34  107.7 13:19:18  108.0 13:20:02 108.6
13:16:23  108.3 13:17:07  107.9 13:17:51 108.0 13:18:35  108.0 13:19:19  107.9 13:20:03 108.4
13:16:24  108.2 13:17:08  107.8 13:17:52  107.8 13:18:36  108.0 13:19:20 108.0 13:20:04 107.8
13:16:25  107.9 13:17:09  107.6 13:17:53  107.8 13:18:37 107.9 13:19:21 107.8 13:20:05 107.9
13:16:26  107.9 13:17:10  107.9 13:17:54  107.6 13:18:38  107.8 13:19:22  107.9 13:20:06  107.9
13:16:27  108.3 13:17:11 108.0 13:17:55 108.3 13:18:39 108.4 13:19:23 108.6 13:20:07  108.1
13:16:28  107.9 13:17:12  108.0 13:17:56  108.4 13:18:40 108.0 13:19:24  107.8 13:20:08 108.0
13:16:29  108.0 13:17:13  108.1 13:17:57  107.8 13:18:41 108.2 13:19:25  108.1 13:20:09  107.7
13:16:30 107.8 13:17:14  108.0 13:17:58  108.8 13:18:42  107.7 13:19:26 108.4 13:20:10  108.8
13:16:31 108.1 13:17:15  107.8 13:17:59  108.8 13:18:43  108.2 13:19:27 108.4 13:20:11 107.9
13:16:32 108.0 13:17:16 107.6 13:18:00 108.0 13:18:44  107.9 13:19:28  108.1 13:20:12  108.0
13:16:33  108.0 13:17:17  107.8 13:18:01 113.7 13:18:45  108.2 13:19:29 108.1 13:20:13  108.0
13:16:34  107.8 13:17:18  107.9 13:18:02  108.7 13:18:46  108.3 13:19:30  108.1 13:20:14  108.6
13:16:35  108.2 13:17:19  107.9 13:18:03  110.2 13:18:47  108.1 13:19:31 108.4 13:20:15  107.9
13:16:36  108.1 13:17:20  108.1 13:18:04 1104 13:18:48  107.9 13:19:32 108.1 13:20:16  108.3
13:16:37  108.0 13:17:21 107.8 13:18:05 113.7 13:18:49  108.1 13:19:33 107.9 13:20:17  108.2
13:16:38  108.1 13:17:22  108.0 13:18:06 115.5 13:18:50 108.0 13:19:34  108.1 13:20:18  108.8




South Delta Temporary Barrier Project Hydroacoustic Monitoring 2013
Middle River Barrier

Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

13:20:19 108.5 13:20:44  129.2 13:21:09  108.1 13:21:34  112.5 13:21:59 1174 13:22:24 108.3
13:20:20  108.2 13:20:45  126.8 13:21:10  108.2 13:21:35  108.3 13:22:00 117.0 13:22:25  108.0
13:20:21 107.9 13:20:46  126.3 13:21:11 112.6 13:21:36  109.0 13:22:01 108.1 13:22:26  108.0
13:20:22  107.8 13:20:47  124.7 13:21:12 124.2 13:21:37 108.0 13:22:02 108.4 13:22:27  108.1
13:20:23  108.0 13:20:48 123.2 13:21:13  120.7 13:21:38  107.9 13:22:03 108.2 13:22:28  107.9
13:20:24  108.2 13:20:49 128.4 13:21:14  108.3 13:21:39  107.8 13:22:04  108.3 13:22:29 107.9
13:20:25  108.0 13:20:50  132.1 13:21:15  134.9 13:21:40 108.4 13:22:05 108.2 13:22:30  108.1
13:20:26  108.0 13:20:51 125.0 13:21:16  127.9 13:21:41 107.8 13:22:06  107.9 13:22:31 107.8
13:20:27  108.3 13:20:52 120.9 13:21:17  128.5 13:21:42  107.9 13:22:07 107.8 13:22:32 108.0
13:20:28  108.6 13:20:53  126.8 13:21:18 127.2 13:21:43 107.9 13:22:08  108.0 13:22:33  108.0
13:20:29  108.7 13:20:54  118.9 13:21:19  129.2 13:21:44  108.1 13:22:09  107.9 13:22:34  107.7
13:20:30 108.5 13:20:55  108.9 13:21:20 129.9 13:21:45  108.0 13:22:10  107.7 13:22:35  108.6
13:20:31 108.1 13:20:56 107.9 13:21:21 131.5 13:21:46  108.0 13:22:11 108.1 13:22:36  108.3
13:20:32  122.6 13:20:57  108.2 13:21:22  135.8 13:21:47  107.9 13:22:12 107.9 13:22:37 108.2
13:20:33  122.3 13:20:58  108.2 13:21:23  136.1 13:21:48  108.0 13:22:13 107.6 13:22:38  108.1
13:20:34 119.7 13:20:59  108.2 13:21:24 132.5 13:21:49  108.3 13:22:14  107.8 13:22:39 108.2
13:20:35 123.4 13:21:00 107.8 13:21:25  132.3 13:21:50 108.1 13:22:15  108.0 13:22:40 107.9
13:20:36 1294 13:21:01 108.0 13:21:26 131.5 13:21:51 108.2 13:22:16 108.4 13:22:41 108.2
13:20:37  131.8 13:21:02  107.9 13:21:27  127.6 13:21:52  108.0 13:22:17  108.4 13:22:42  108.1
13:20:38  124.1 13:21:03  108.5 13:21:28  126.2 13:21:53  108.1 13:22:18  107.8 13:22:43  108.0
13:20:39  132.8 13:21:04  109.1 13:21:29 1194 13:21:54  107.9 13:22:19  108.0

13:20:40 135.9 13:21:05 107.6 13:21:30 123.6 13:21:55  108.3 13:22:20 108.0

13:20:41 133.7 13:21:06  107.9 13:21:31 114.6 13:21:56  108.4 13:22:21 108.1

13:20:42  137.1 13:21:07  108.0 13:21:32  108.2 13:21:57 1114 13:22:22  108.3

13:20:43  131.8 13:21:08  108.3 13:21:33  127.5 13:21:58  109.7 13:22:23  108.2




South Delta Temporary Barrier Project
Middle River Barrier

Hydroacoustic Monitoring 2013

Removing In-Stream Rock from Barrier
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Time
Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax
13:22:44 111.2 13:23:09 130.3 13:23:34 132.9 13:23:59 108.0 13:24:24 136.1 13:24:49 112.7
13:22:45 108.3 13:23:10 127.7 13:23:35 126.5 13:24:00 108.4 13:24:25 135.4 13:24:50 108.2
13:22:46 107.5 13:23:11 132.2 13:23:36 126.8 13:24:01 108.5 13:24:26 137.9 13:24:51 108.0
13:22:47 117.6 13:23:12 122.9 13:23:37 136.3 13:24:02 108.0 13:24:27 133.8 13:24:52 107.9
13:22:48 114.3 13:23:13 125.2 13:23:38 131.4 13:24:03 108.4 13:24:28 132.6 13:24:53 108.1
13:22:49 110.0 13:23:14 128.2 13:23:39 131.8 13:24:04 108.3 13:24:29 128.0 13:24:54 107.8
13:22:50 108.1 13:23:15 126.8 13:23:40 135.5 13:24:05 107.8 13:24:30 123.1 13:24:55 107.9
13:22:51 122.6 13:23:16 131.5 13:23:41 134.8 13:24:06 108.1 13:24:31 126.9 13:24:56 107.8
13:22:52 126.4 13:23:17 123.4 13:23:42 137.8 13:24:07 107.9 13:24:32 131.3 13:24:57 107.8
13:22:53 120.1 13:23:18 115.3 13:23:43 137.3 13:24:08 108.1 13:24:33 129.5 13:24:58 108.4
13:22:54 109.8 13:23:19 111.9 13:23:44 132.2 13:24:09 107.9 13:24:34 118.0 13:24:59 108.3
13:22:55 108.4 13:23:20 119.1 13:23:45 129.0 13:24:10 108.4 13:24:35 110.1 13:25:00 108.0
13:22:56 119.1 13:23:21 124.7 13:23:46 117.7 13:24:11 108.1 13:24:36 108.6 13:25:01 108.4
13:22:57 115.1 13:23:22 123.1 13:23:47 118.6 13:24:12 108.3 13:24:37 108.6 13:25:02 108.9
13:22:58 126.8 13:23:23 120.8 13:23:48 112.0 13:24:13 108.3 13:24:38 108.1 13:25:03 108.1
13:22:59 121.7 13:23:24 117.8 13:23:49 108.8 13:24:14 133.0 13:24:39 108.2 13:25:04 108.0
13:23:00 126.9 13:23:25 108.3 13:23:50 115.1 13:24:15 130.2 13:24:40 108.1 13:25:05 108.1
13:23:01 132.6 13:23:26 108.1 13:23:51 108.1 13:24:16 108.7 13:24:41 108.0 13:25:06 108.2
13:23:02 127.9 13:23:27 107.9 13:23:52 121.2 13:24:17 130.0 13:24:42 107.8 13:25:07 108.1
13:23:03 133.0 13:23:28 107.7 13:23:53 115.0 13:24:18 128.9 13:24:43 128.5 13:25:08 107.9
13:23:04 134.6 13:23:29 119.5 13:23:54 135.3 13:24:19 130.1 13:24:44 123.7 13:25:09 108.3
13:23:05 130.0 13:23:30 117.7 13:23:55 121.5 13:24:20 127.9 13:24:45 108.2 13:25:10 108.3
13:23:06 131.2 13:23:31 130.7 13:23:56 108.1 13:24:21 128.6 13:24:46 108.2 13:25:11 107.9
13:23:07 128.4 13:23:32 114.5 13:23:57 108.2 13:24:22 130.2 13:24:47 108.5 13:25:12 108.0
13:23:08 130.1 13:23:33 108.2 13:23:58 108.0 13:24:23 134.3 13:24:48 111.4 13:25:13 108.0




South Delta Temporary Barrier Project Hydroacoustic Monitoring 2013
Middle River Barrier

Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

13:25:14  107.8 13:25:58  108.1 13:26:42  108.1 13:27:26  108.5 13:28:10 107.7 13:28:54  108.6
13:25:15 107.8 13:25:59 107.9 13:26:43  108.1 13:27:27  108.8 13:28:11 108.1 13:28:55  109.1
13:25:16  107.8 13:26:00 107.7 13:26:44  107.7 13:27:28  108.2 13:28:12  107.7 13:28:56  108.0
13:25:17  107.8 13:26:01 107.9 13:26:45  107.7 13:27:29  108.4 13:28:13  108.0 13:28:57 108.4
13:25:18  107.5 13:26:02  107.8 13:26:46  108.0 13:27:30 108.5 13:28:14  108.2 13:28:58  126.1
13:25:19 108.2 13:26:03  107.8 13:26:47  108.2 13:27:31 110.1 13:28:15  108.1 13:28:59  127.7
13:25:20 107.9 13:26:04 107.8 13:26:48  107.7 13:27:32  108.1 13:28:16 108.3 13:29:00 127.2
13:25:21 108.0 13:26:05 107.6 13:26:49  108.5 13:27:33  108.1 13:28:17  107.7 13:29:01 134.5
13:25:22 124.6 13:26:06  108.1 13:26:50 108.1 13:27:34  108.2 13:28:18  108.0 13:29:02 132.6
13:25:23 129.8 13:26:07  108.1 13:26:51 107.8 13:27:35  108.0 13:28:19  108.0 13:29:03 118.7
13:25:24  109.1 13:26:08  107.9 13:26:52  108.0 13:27:36 108.2 13:28:20 108.0 13:29:04 123.9
13:25:25  108.0 13:26:09  108.0 13:26:53  108.2 13:27:37  108.3 13:28:21 108.0 13:29:05 116.6
13:25:26  109.7 13:26:10  107.9 13:26:54  108.6 13:27:38  107.8 13:28:22  108.3 13:29:06  108.3
13:25:27  108.9 13:26:11 108.2 13:26:55 107.9 13:27:39  108.3 13:28:23  107.9 13:29:07 108.4
13:25:28  108.2 13:26:12  107.7 13:26:56  108.0 13:27:40 108.0 13:28:24  107.8 13:29:08 108.6
13:25:29 108.4 13:26:13  108.0 13:26:57  107.7 13:27:41 108.0 13:28:25 108.0 13:29:09  108.1
13:25:30  107.9 13:26:14  108.2 13:26:58  108.3 13:27:42  107.7 13:28:26  108.2 13:29:10  107.9
13:25:31 108.0 13:26:15  108.1 13:26:59  108.1 13:27:43  107.9 13:28:27  108.7 13:29:11 108.3
13:25:32 108.0 13:26:16  107.8 13:27:00 108.0 13:27:44  108.0 13:28:28  107.9 13:29:12  107.8
13:25:33  108.1 13:26:17  107.7 13:27:01 108.2 13:27:45 109.8 13:28:29  107.8 13:29:13 107.9
13:25:34  108.0 13:26:18  108.1 13:27:02  108.5 13:27:46  109.5 13:28:30 108.6 13:29:14  108.3
13:25:35  107.7 13:26:19  108.5 13:27:03  108.1 13:27:47  108.2 13:28:31 108.4 13:29:15  108.3
13:25:36 107.7 13:26:20  108.0 13:27:04  107.9 13:27:48 108.4 13:28:32  108.3 13:29:16  107.9
13:25:37 107.9 13:26:21 107.9 13:27:05 108.0 13:27:49  108.6 13:28:33  108.2 13:29:17  108.2
13:25:38  108.2 13:26:22  107.7 13:27:06  107.8 13:27:50 111.3 13:28:34  107.9 13:29:18 107.9
13:25:39 107.9 13:26:23  108.3 13:27:07  108.1 13:27:51 108.4 13:28:35 108.2 13:29:19  107.6
13:25:40  108.1 13:26:24  108.3 13:27:08  108.0 13:27:52  108.0 13:28:36  107.8 13:29:20 107.7
13:25:41 108.0 13:26:25  108.0 13:27:09 107.8 13:27:53  108.1 13:28:37 108.4 13:29:21 107.7
13:25:42 107.9 13:26:26  107.8 13:27:10  108.0 13:27:54  108.2 13:28:38  107.6 13:29:22  107.8
13:25:43  107.9 13:26:27  107.9 13:27:11 108.3 13:27:55 108.2 13:28:39  108.1 13:29:23  108.0
13:25:44  108.0 13:26:28  108.1 13:27:12  108.0 13:27:56  108.0 13:28:40 107.6 13:29:24  108.2
13:25:45  108.3 13:26:29  107.8 13:27:13  108.3 13:27:57  112.8 13:28:41 108.1 13:29:25  108.1
13:25:46  108.5 13:26:30  108.0 13:27:14  108.1 13:27:58 117.8 13:28:42  107.8 13:29:26 108.4
13:25:47  108.0 13:26:31 108.0 13:27:15  108.1 13:27:59  113.5 13:28:43  110.7 13:29:27  108.5
13:25:48  108.5 13:26:32  108.8 13:27:16  108.1 13:28:00 108.2 13:28:44  108.2 13:29:28  107.8
13:25:49  107.6 13:26:33  108.1 13:27:17  107.7 13:28:01 108.2 13:28:45  108.1 13:29:29 107.7
13:25:50  108.0 13:26:34  108.1 13:27:18  108.1 13:28:02  108.1 13:28:46  110.0 13:29:30  108.0
13:25:51 108.1 13:26:35  108.2 13:27:19  107.7 13:28:03 108.4 13:28:47  112.7 13:29:31 107.9
13:25:52 107.8 13:26:36  107.7 13:27:20  108.1 13:28:04  108.1 13:28:48 1114 13:29:32  109.4
13:25:53  107.6 13:26:37  107.7 13:27:21 108.0 13:28:05 108.0 13:28:49  108.1 13:29:33 115.1
13:25:54 107.9 13:26:38  107.8 13:27:22  107.9 13:28:06  108.2 13:28:50 112.0 13:29:34 112.6
13:25:55  108.0 13:26:39  108.2 13:27:23  107.8 13:28:07  107.9 13:28:51 112.4 13:29:35  108.0
13:25:56  108.2 13:26:40  108.7 13:27:24  108.1 13:28:08 107.8 13:28:52  108.1 13:29:36  107.9
13:25:57 107.9 13:26:41 108.2 13:27:25 108.0 13:28:09  108.2 13:28:53 108.4 13:29:37 108.0
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Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

13:29:38  108.0 13:30:16  108.0 13:30:54 114.5 13:31:32 108.1 13:32:10  108.3 13:32:48 108.4
13:29:39 108.0 13:30:17  107.8 13:30:55 108.2 13:31:33  108.2 13:32:11 108.6 13:32:49  108.1
13:29:40  108.0 13:30:18  108.1 13:30:56 107.9 13:31:34  108.2 13:32:12  108.4 13:32:50 108.0
13:29:41 108.3 13:30:19 107.9 13:30:57  108.0 13:31:35  108.2 13:32:13 108.2 13:32:51 107.8
13:29:42  108.0 13:30:20 107.9 13:30:58 108.3 13:31:36 107.9 13:32:14  107.9 13:32:52  108.4
13:29:43 107.9 13:30:21 107.9 13:30:59  107.9 13:31:37  108.5 13:32:15  108.1 13:32:53  108.1
13:29:44  107.8 13:30:22 108.0 13:31:00 107.9 13:31:38  108.1 13:32:16 108.0 13:32:54 108.4
13:29:45  108.1 13:30:23  107.7 13:31:01 108.0 13:31:39  108.1 13:32:17  108.1 13:32:55  108.1
13:29:46  107.9 13:30:24  108.0 13:31:02  107.7 13:31:40 107.9 13:32:18  108.0 13:32:56 107.9
13:29:47 116.2 13:30:25 108.4 13:31:03  108.1 13:31:41 108.1 13:32:19 107.8 13:32:57  107.8
13:29:48  123.5 13:30:26 107.9 13:31:04  108.5 13:31:42  107.8 13:32:20 107.9 13:32:58  108.2
13:29:49 1145 13:30:27  108.1 13:31:05  108.1 13:31:43 107.7 13:32:21 107.9 13:32:59  108.0
13:29:50 108.5 13:30:28  107.9 13:31:06 108.4 13:31:44  108.1 13:32:22 108.4 13:33:00 107.8
13:29:51 107.8 13:30:29  108.4 13:31:07  108.0 13:31:45  107.9 13:32:23 109.7 13:33:01 108.2
13:29:52 108.2 13:30:30 107.8 13:31:08  108.1 13:31:46  107.8 13:32:24  108.2 13:33:02 107.8
13:29:53  108.1 13:30:31 108.2 13:31:09  107.7 13:31:47  108.0 13:32:25  108.1 13:33:03  107.7
13:29:54 108.0 13:30:32 107.9 13:31:10  107.9 13:31:48  108.0 13:32:26 108.5 13:33:04  108.1
13:29:55  108.2 13:30:33  107.5 13:31:11 108.2 13:31:49  107.6 13:32:27  107.9 13:33:05  108.1
13:29:56 107.8 13:30:34  108.1 13:31:12  107.9 13:31:50 108.0 13:32:28  108.1 13:33:06  108.0
13:29:57  108.0 13:30:35  107.9 13:31:13  108.3 13:31:51 107.9 13:32:29  108.1 13:33:07  107.9
13:29:58  108.2 13:30:36 107.9 13:31:14  107.8 13:31:52  108.1 13:32:30  108.1 13:33:08  108.0
13:29:59  108.0 13:30:37  107.8 13:31:15  108.3 13:31:53  108.3 13:32:31 108.1 13:33:09 108.2
13:30:00 108.0 13:30:38  108.2 13:31:16  108.1 13:31:54  108.1 13:32:32  108.2 13:33:10  108.0
13:30:01 108.1 13:30:39 108.4 13:31:17  108.1 13:31:55  108.1 13:32:33  108.2 13:33:11 108.1
13:30:02  108.6 13:30:40 108.9 13:31:18  108.1 13:31:56  108.1 13:32:34  108.3 13:33:12  108.2
13:30:03 107.9 13:30:41 108.5 13:31:19  108.0 13:31:57  108.1 13:32:35 108.6 13:33:13  108.3
13:30:04 108.2 13:30:42  108.0 13:31:20 107.8 13:31:58  107.9 13:32:36  108.0 13:33:14  108.6
13:30:05  108.1 13:30:43  107.8 13:31:21 108.2 13:31:59  108.0 13:32:37  107.8 13:33:15  108.3
13:30:06  108.8 13:30:44  107.9 13:31:22  107.9 13:32:00 108.2 13:32:38  107.9 13:33:16  108.1
13:30:07  108.3 13:30:45 108.2 13:31:23 108.4 13:32:01 108.0 13:32:39  107.8 13:33:17  108.0
13:30:08  108.3 13:30:46  108.5 13:31:24  108.0 13:32:02  108.0 13:32:40 107.9 13:33:18  108.3
13:30:09 107.6 13:30:47  109.0 13:31:25 107.8 13:32:03  108.0 13:32:41 107.9 13:33:19  108.0
13:30:10  108.1 13:30:48 110.2 13:31:26 107.9 13:32:04  108.0 13:32:42  109.0 13:33:20 108.0
13:30:11 108.0 13:30:49  108.0 13:31:27  107.8 13:32:.05 108.4 13:32:43  108.0 13:33:21 108.1
13:30:12  108.6 13:30:50 108.0 13:31:28  108.0 13:32:06  108.0 13:32:44  108.1

13:30:13  108.1 13:30:51 108.1 13:31:29  108.2 13:32:07  108.1 13:32:45  108.8

13:30:14 107.7 13:30:52  108.4 13:31:30  108.0 13:32:08  108.3 13:32:46  108.4

13:30:15  108.1 13:30:53 1174 13:31:31 108.0 13:32:09 108.4 13:32:47  108.4




South Delta Temporary Barrier Project

Middle River Barrier

Hydroacoustic Monitoring 2013

Removing In-Stream Rock from Barrier
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Time
Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax
13:33:22 107.8 13:33:48 108.3 13:34:14 109.2 13:34:40 108.3 13:35:06 107.6 13:35:32 108.6
13:33:23 108.0 13:33:49 107.9 13:34:15 108.7 13:34:41 108.0 13:35:07 108.1 13:35:33 108.3
13:33:24 107.9 13:33:50 107.9 13:34:16 107.7 13:34:42 107.7 13:35:08 108.1 13:35:34 124.6
13:33:25 108.0 13:33:51 108.1 13:34:17 108.2 13:34:43 108.3 13:35:09 107.9 13:35:35 116.7
13:33:26 108.2 13:33:52 107.9 13:34:18 108.1 13:34:44 107.8 13:35:10 108.1 13:35:36 123.7
13:33:27 108.0 13:33:53 108.6 13:34:19 108.1 13:34:45 107.9 13:35:11 108.4 13:35:37 108.4
13:33:28 108.0 13:33:54 108.3 13:34:20 108.1 13:34:46 107.8 13:35:12 108.4 13:35:38 108.4
13:33:29 121.2 13:33:55 108.1 13:34:21 108.1 13:34:47 107.8 13:35:13 108.0 13:35:39 108.4
13:33:30 125.7 13:33:56 108.5 13:34:22 107.7 13:34:48 108.0 13:35:14 108.2 13:35:40 108.0
13:33:31 125.4 13:33:57 108.0 13:34:23 108.0 13:34:49 108.3 13:35:15 107.9 13:35:41 108.4
13:33:32 130.5 13:33:58 107.8 13:34:24 108.2 13:34:50 108.1 13:35:16 107.8 13:35:42 108.4
13:33:33 131.9 13:33:59 107.8 13:34:25 108.0 13:34:51 108.4 13:35:17 108.1 13:35:43 108.3
13:33:34 126.9 13:34:00 108.2 13:34:26 108.0 13:34:52 107.9 13:35:18 107.8 13:35:44 108.1
13:33:35 131.8 13:34:01 108.2 13:34:27 108.1 13:34:53 108.1 13:35:19 108.2 13:35:45 108.0
13:33:36 117.0 13:34:02 108.0 13:34:28 107.9 13:34:54 108.1 13:35:20 108.3 13:35:46 108.0
13:33:37 121.3 13:34:03 107.9 13:34:29 107.8 13:34:55 108.2 13:35:21 108.0 13:35:47 108.0
13:33:38 120.2 13:34:04 108.2 13:34:30 108.0 13:34:56 108.0 13:35:22 107.8 13:35:48 108.2
13:33:39 108.2 13:34:05 107.8 13:34:31 108.0 13:34:57 108.2 13:35:23 107.6 13:35:49 108.4
13:33:40 108.5 13:34:06 108.0 13:34:32 107.9 13:34:58 108.0 13:35:24 107.9 13:35:50 108.0
13:33:41 107.9 13:34:07 107.6 13:34:33 108.5 13:34:59 108.2 13:35:25 107.7 13:35:51 108.2
13:33:42 108.4 13:34:08 107.9 13:34:34 107.7 13:35:00 108.1 13:35:26 107.9 13:35:52 108.8
13:33:43 108.1 13:34:09 108.0 13:34:35 107.9 13:35:01 108.3 13:35:27 107.7 13:35:53 108.2
13:33:44 107.9 13:34:10 107.9 13:34:36 107.9 13:35:02 108.3 13:35:28 108.2 13:35:54 108.2
13:33:45 107.9 13:34:11 107.7 13:34:37 108.2 13:35:03 108.1 13:35:29 107.8 13:35:55 108.6
13:33:46 108.3 13:34:12 107.8 13:34:38 107.9 13:35:04 107.9 13:35:30 108.4 13:35:56 108.3
13:33:47 108.4 13:34:13 108.1 13:34:39 108.1 13:35:05 107.9 13:35:31 108.1 13:35:57 108.3




South Delta Temporary Barrier Project Hydroacoustic Monitoring 2013
Middle River Barrier

Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

13:35:58  108.0 13:36:42  109.5 13:37:26  108.5 13:38:10  108.2 13:38:54  114.1 13:39:38  108.2
13:35:59  107.8 13:36:43  110.8 13:37:27  108.1 13:38:11 108.5 13:38:55  112.0 13:39:39 109.3
13:36:00 108.3 13:36:44  111.2 13:37:28  107.9 13:38:12  108.2 13:38:56  108.5 13:39:40 108.6
13:36:01 108.2 13:36:45  112.1 13:37:29  108.3 13:38:13  108.2 13:38:57  108.2 13:39:41 107.8
13:36:02  108.1 13:36:46  111.7 13:37:30 108.0 13:38:14  108.7 13:38:58  108.0 13:39:42  107.7
13:36:03  107.9 13:36:47  114.3 13:37:31 108.3 13:38:15  108.2 13:38:59  107.8 13:39:43  107.8
13:36:04  108.0 13:36:48  109.3 13:37:32 107.9 13:38:16 108.3 13:39:00 108.2 13:39:44  107.9
13:36:05 107.9 13:36:49  108.0 13:37:33  108.0 13:38:17  108.1 13:39:01 107.7 13:39:45  107.8
13:36:06  107.9 13:36:50 108.4 13:37:34  108.3 13:38:18  108.0 13:39:02 107.8 13:39:46  108.2
13:36:07  108.2 13:36:51 108.5 13:37:35  107.9 13:38:19 107.9 13:39:03  108.0 13:39:47 108.3
13:36:08  108.1 13:36:52  115.6 13:37:36  107.9 13:38:20 108.0 13:39:04  108.1 13:39:48  108.0
13:36:09  109.1 13:36:53  109.9 13:37:37 108.2 13:38:21 107.9 13:39:05 108.0 13:39:49  108.1
13:36:10 111.1 13:36:54  108.2 13:37:38  107.8 13:38:22  108.2 13:39:06 107.9 13:39:50 108.6
13:36:11 115.4 13:36:55  109.5 13:37:39  108.1 13:38:23  108.1 13:39:07  108.6 13:39:51 107.9
13:36:12 112.5 13:36:56  110.0 13:37:40 108.3 13:38:24  108.1 13:39:08  107.9 13:39:52 108.1
13:36:13  108.4 13:36:57  108.0 13:37:41 107.9 13:38:25 108.5 13:39:09 107.9 13:39:53  108.1
13:36:14  109.7 13:36:58  108.3 13:37:42  108.1 13:38:26 107.9 13:39:10  107.9 13:39:54 107.7
13:36:15  113.9 13:36:59  108.1 13:37:43  108.1 13:38:27  108.0 13:39:11 108.3 13:39:55  108.0
13:36:16 111.9 13:37:00  108.1 13:37:44  108.1 13:38:28  113.8 13:39:12  108.1 13:39:56  108.1
13:36:17 1114 13:37:01 108.2 13:37:45 108.0 13:38:29  121.6 13:39:13  108.1 13:39:57  107.8
13:36:18  112.6 13:37:02  109.6 13:37:46  108.0 13:38:30 116.7 13:39:14  108.3 13:39:58  107.8
13:36:19 117.0 13:37:03 111.8 13:37:47  107.9 13:38:31 120.2 13:39:15  108.3 13:39:59  108.2
13:36:20 112.7 13:37:04  109.0 13:37:48  107.9 13:38:32  118.5 13:39:16  108.1 13:40:00 108.0
13:36:21 107.9 13:37:05 108.9 13:37:49  107.9 13:38:33  119.7 13:39:17  112.5 13:40:01 108.1
13:36:22  108.5 13:37:06  112.9 13:37:50 108.2 13:38:34 1234 13:39:18 121.5 13:40:02  107.9
13:36:23  108.2 13:37:07 1173 13:37:51 108.0 13:38:35 1214 13:39:19 1223 13:40:03 108.0
13:36:24  107.7 13:37:08  113.9 13:37:52 108.4 13:38:36  119.5 13:39:20 120.6 13:40:04 107.8
13:36:25  108.3 13:37:09 112.6 13:37:53 108.0 13:38:37  120.7 13:39:21 118.8 13:40:05 107.9
13:36:26  108.0 13:37:10  116.1 13:37:54  108.0 13:38:38  119.2 13:39:22 117.5 13:40:06  108.1
13:36:27  108.0 13:37:11 112.6 13:37:55 108.0 13:38:39  119.0 13:39:23 120.9 13:40:07 108.0
13:36:28  108.2 13:37:12 113.6 13:37:56  107.9 13:38:40 115.9 13:39:24  115.6 13:40:08 107.9
13:36:29  110.0 13:37:13  108.9 13:37:57  107.9 13:38:41 117.0 13:39:25  110.9 13:40:09 108.0
13:36:30 115.3 13:37:14  110.0 13:37:58  108.9 13:38:42  120.9 13:39:26 109.0 13:40:10  108.0
13:36:31 115.0 13:37:15  110.3 13:37:59  108.1 13:38:43 1143 13:39:27  107.9 13:40:11 108.0
13:36:32  117.2 13:37:16 1144 13:38:00 108.3 13:38:44  110.5 13:39:28  107.8 13:40:12  107.9
13:36:33  113.3 13:37:17  109.1 13:38:01 108.1 13:38:45 111.6 13:39:29  107.9 13:40:13  107.9
13:36:34  109.5 13:37:18  108.0 13:38:02  108.3 13:38:46 112.1 13:39:30  107.7 13:40:14  108.1
13:36:35  108.8 13:37:19  108.3 13:38:03  108.1 13:38:47  113.0 13:39:31 108.0 13:40:15  107.9
13:36:36  107.7 13:37:20  108.1 13:38:04 107.8 13:38:48  114.7 13:39:32 107.6 13:40:16  108.3
13:36:37  108.1 13:37:21 108.2 13:38:05 108.0 13:38:49 116.8 13:39:33 108.3 13:40:17  107.8
13:36:38  107.9 13:37:22  108.4 13:38:06  108.2 13:38:50 116.3 13:39:34  108.0 13:40:18  108.0
13:36:39  108.0 13:37:23  108.1 13:38:07 107.9 13:38:51 112.7 13:39:35  107.8 13:40:19  108.0
13:36:40 108.8 13:37:24  108.1 13:38:08  108.2 13:38:52  113.7 13:39:36  108.0 13:40:20  108.1
13:36:41 109.4 13:37:25 108.0 13:38:09  108.3 13:38:53  113.1 13:39:37 107.9 13:40:21 107.9




South Delta Temporary Barrier Project Hydroacoustic Monitoring 2013
Middle River Barrier

Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

13:40:22  107.9 13:41:06 115.6 13:41:50 108.5 13:42:34  108.1 13:43:18  108.2 13:44:.02  107.8
13:40:23  107.8 13:41:07  112.2 13:41:51 108.2 13:42:35  108.0 13:43:19 108.4 13:44:03  108.2
13:40:24  108.1 13:41:08 110.8 13:41:52  108.0 13:42:36 107.7 13:43:20 108.3 13:44:.04  108.2
13:40:25  108.1 13:41:09  109.1 13:41:53  107.9 13:42:37 107.9 13:43:21 108.8 13:44:05 107.7
13:40:26 107.9 13:41:10 109.4 13:41:54  108.0 13:42:38  108.0 13:43:22 108.7 13:44:.06  108.3
13:40:27  107.9 13:41:11 108.0 13:41:55 108.0 13:42:39  107.8 13:43:23  108.0 13:44:07  108.2
13:40:28  108.2 13:41:12  108.2 13:41:56  108.0 13:42:40 107.7 13:43:24  108.1 13:44:08  108.2
13:40:29  107.8 13:41:13  108.0 13:41:57  107.9 13:42:41 107.7 13:43:25  107.9 13:44:09 108.2
13:40:30  108.1 13:41:14  108.7 13:41:58  108.1 13:42:42  107.9 13:43:26  107.9 13:44:10  108.0
13:40:31 108.1 13:41:15  108.2 13:41:59  107.9 13:42:43 107.9 13:43:27  108.1 13:44:11 108.1
13:40:32  108.0 13:41:16  108.0 13:42:00 108.1 13:42:44  108.2 13:43:28  108.2 13:44:12 108.1
13:40:33  108.3 13:41:17  107.7 13:42:01 107.8 13:42:45  108.1 13:43:29  108.0 13:44:13 107.8
13:40:34  108.2 13:41:18  108.3 13:42:02  107.8 13:42:46  108.1 13:43:30 107.8 13:44:14  108.1
13:40:35  108.0 13:41:19  119.5 13:42:03 107.7 13:42:47  108.1 13:43:31 108.1 13:44:15  108.1
13:40:36  108.0 13:41:20 121.6 13:42:04  108.0 13:42:48 107.8 13:43:32  108.0 13:44:16  108.1
13:40:37  108.0 13:41:21 123.5 13:42:.05 107.7 13:42:49  107.8 13:43:33  107.9 13:44:17  107.8
13:40:38  108.3 13:41:22  123.0 13:42:06 107.8 13:42:50 108.6 13:43:34  107.9 13:44:18  108.0
13:40:39  108.6 13:41:23 121.0 13:42:07  108.1 13:42:51 107.6 13:43:35 107.9 13:44:119  107.9
13:40:40 108.7 13:41:24 121.2 13:42:08 107.6 13:42:52  108.0 13:43:36  107.9 13:44:20 108.3
13:40:41 108.5 13:41:25 121.6 13:42:09 107.8 13:42:53  108.2 13:43:37 107.9 13:44:21 108.3
13:40:42  108.3 13:41:26  120.0 13:42:10  108.2 13:42:54  108.0 13:43:38  108.0 13:44:22  108.4
13:40:43  108.0 13:41:27 1204 13:42:11 108.1 13:42:55  107.9 13:43:39  108.0 13:44:23  107.8
13:40:44  107.9 13:41:28 1194 13:42:12  108.2 13:42:56  108.1 13:43:40 107.9 13:44:24  108.1
13:40:45 109.6 13:41:29 121.9 13:42:13 108.0 13:42:57  108.3 13:43:41 108.1 13:44:25  108.1
13:40:46  109.2 13:41:30 118.9 13:42:14  108.4 13:42:58  108.0 13:43:42  108.1 13:44:26  108.3
13:40:47  108.5 13:41:31 118.2 13:42:15  108.2 13:42:59  108.1 13:43:43  108.6 13:44:27  108.0
13:40:48 108.4 13:41:32 1121 13:42:16  107.9 13:43:00 107.7 13:43:44  111.8 13:44:28  108.1
13:40:49  107.9 13:41:33  112.6 13:42:17  108.0 13:43:01 107.8 13:43:45 108.9 13:44:29  107.7
13:40:50 107.9 13:41:34  109.6 13:42:18  108.3 13:43:02  108.0 13:43:46 1111 13:44:30 107.9
13:40:51 108.3 13:41:35 108.9 13:42:19  108.0 13:43:03 108.0 13:43:47 1123 13:44:31 107.9
13:40:52  108.3 13:41:36 117.2 13:42:20  108.1 13:43:04 110.3 13:43:48  111.7 13:44:32 108.5
13:40:53  108.3 13:41:37 121.5 13:42:21 107.8 13:43:05 108.0 13:43:49  115.8 13:44:33  108.1
13:40:54  108.0 13:41:38 121.1 13:42:22  108.4 13:43:06  107.9 13:43:50 116.3 13:44:34  108.1
13:40:55 108.0 13:41:39 122.9 13:42:23  108.1 13:43:07  107.9 13:43:51 117.4 13:44:35  108.1
13:40:56  108.3 13:41:40 117.4 13:42:24  108.3 13:43:08 107.8 13:43:52  116.6 13:44:36 108.0
13:40:57  108.8 13:41:41 122.6 13:42:25  108.1 13:43:09 108.0 13:43:53  110.7 13:44:37  108.0
13:40:58  108.1 13:41:42  124.3 13:42:26  108.0 13:43:10  107.9 13:43:54  109.0 13:44:38  108.0
13:40:59  108.1 13:41:43 1221 13:42:27 111.6 13:43:11 108.2 13:43:55 110.3 13:44:39  108.0
13:41:00 109.2 13:41:44  129.8 13:42:28  108.3 13:43:12  107.9 13:43:56  110.3 13:44:40 108.4
13:41:01 109.9 13:41:45  126.4 13:42:29  108.1 13:43:13 107.9 13:43:57 112.8

13:41:02  116.5 13:41:46  109.4 13:42:30  108.1 13:43:14 107.7 13:43:58  108.9

13:41:03 115.9 13:41:47  108.3 13:42:31 108.2 13:43:15  107.9 13:43:59  108.1

13:41:04  113.2 13:41:48  107.9 13:42:32 107.9 13:43:16  108.0 13:44:00 108.0

13:41:05 119.5 13:41:49  108.0 13:42:33  107.8 13:43:17  108.0 13:44:01 108.0




South Delta Temporary Barrier Project
Middle River Barrier

Hydroacoustic Monitoring 2013

Removing In-Stream Rock from Barrier
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Time
Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax
13:44:41 108.2 13:45:06 107.9 13:45:31 108.4 13:45:56 108.3 13:46:21 108.0 13:46:46 107.7
13:44:42 108.0 13:45:07 108.2 13:45:32 108.1 13:45:57 107.9 13:46:22 107.9 13:46:47 107.9
13:44:43 108.1 13:45:08 108.0 13:45:33 108.3 13:45:58 107.8 13:46:23 108.0 13:46:48 107.9
13:44:44 108.2 13:45:09 108.1 13:45:34 108.5 13:45:59 108.2 13:46:24 108.1 13:46:49 108.2
13:44:45 108.0 13:45:10 111.1 13:45:35 108.2 13:46:00 108.1 13:46:25 108.1 13:46:50 108.5
13:44:46 108.0 13:45:11 113.8 13:45:36 108.0 13:46:01 108.0 13:46:26 108.0 13:46:51 108.4
13:44:47 108.1 13:45:12 120.2 13:45:37 108.0 13:46:02 108.1 13:46:27 108.1 13:46:52 108.0
13:44:48 107.7 13:45:13 120.9 13:45:38 107.9 13:46:03 108.0 13:46:28 107.8 13:46:53 107.8
13:44:49 107.9 13:45:14 122.2 13:45:39 108.3 13:46:04 108.1 13:46:29 107.8 13:46:54 107.9
13:44:50 107.9 13:45:15 120.3 13:45:40 108.2 13:46:05 108.3 13:46:30 107.8 13:46:55 108.2
13:44:51 108.1 13:45:16 117.6 13:45:41 108.1 13:46:06 107.7 13:46:31 107.8 13:46:56 107.8
13:44:52 107.9 13:45:17 117.3 13:45:42 108.3 13:46:07 107.8 13:46:32 107.8 13:46:57 107.9
13:44:53 107.9 13:45:18 113.1 13:45:43 108.1 13:46:08 108.2 13:46:33 107.9 13:46:58 108.0
13:44:54 108.1 13:45:19 114.7 13:45:44 108.2 13:46:09 108.0 13:46:34 107.9 13:46:59 107.9
13:44:55 107.9 13:45:20 111.4 13:45:45 108.5 13:46:10 108.1 13:46:35 108.2 13:47:00 107.9
13:44:56 108.0 13:45:21 111.9 13:45:46 108.4 13:46:11 108.3 13:46:36 108.3 13:47:01 107.8
13:44:57 108.1 13:45:22 109.8 13:45:47 107.8 13:46:12 108.0 13:46:37 108.2 13:47:02 107.9
13:44:58 107.9 13:45:23 111.1 13:45:48 109.0 13:46:13 108.2 13:46:38 107.9 13:47:03 107.7
13:44:59 108.0 13:45:24 109.8 13:45:49 116.9 13:46:14 108.4 13:46:39 107.8 13:47:04 107.9
13:45:00 107.9 13:45:25 108.8 13:45:50 109.0 13:46:15 107.7 13:46:40 108.0 13:47:05 108.0
13:45:01 107.9 13:45:26 108.0 13:45:51 107.9 13:46:16 108.3 13:46:41 108.0 13:47:06 108.1
13:45:02 108.1 13:45:27 107.8 13:45:52 107.9 13:46:17 107.7 13:46:42 107.9 13:47:07 108.0
13:45:03 107.9 13:45:28 108.2 13:45:53 108.9 13:46:18 108.2 13:46:43 108.1 13:47:08 108.0
13:45:04 108.2 13:45:29 108.0 13:45:54 108.0 13:46:19 107.9 13:46:44 108.0 13:47:09 108.0
13:45:05 108.0 13:45:30 108.3 13:45:55 108.0 13:46:20 107.7 13:46:45 107.9 13:47:10 107.9




South Delta Temporary Barrier Project Hydroacoustic Monitoring 2013
Middle River Barrier

Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

13:47:11 107.9 13:47:55 108.3 13:48:39  108.0 13:49:23  108.2 13:50:07  107.7 13:50:51 107.9
13:47:12  108.2 13:47:56  107.8 13:48:40 107.8 13:49:24  107.6 13:50:08 107.9 13:50:52  108.2
13:47:13  108.0 13:47:57  108.0 13:48:41 107.9 13:49:25  108.1 13:50:09  108.2 13:50:53 107.8
13:47:14  107.7 13:47:58  108.0 13:48:42 108.3 13:49:26 108.3 13:50:10  108.3 13:50:54  108.2
13:47:15  108.3 13:47:59  107.8 13:48:43  108.3 13:49:27  108.1 13:50:11 108.1 13:50:55 108.0
13:47:16  107.8 13:48:00 107.9 13:48:44  107.6 13:49:28  108.1 13:50:12  108.0 13:50:56  108.0
13:47:17  107.9 13:48:01 108.1 13:48:45  107.7 13:49:29 108.4 13:50:13  108.6 13:50:57  108.1
13:47:18  108.0 13:48:02  108.1 13:48:46  107.8 13:49:30 108.3 13:50:14  109.7 13:50:58 107.8
13:47:19  107.8 13:48:03 108.4 13:48:47  108.5 13:49:31 108.2 13:50:15  110.7 13:50:59  108.0
13:47:20  108.1 13:48:04 117.8 13:48:48  108.1 13:49:32 108.1 13:50:16  107.8 13:51:00 107.7
13:47:21 107.6 13:48:05 127.0 13:48:49  108.1 13:49:33  108.1 13:50:17  107.9 13:51:01 107.5
13:47:22  108.2 13:48:06  128.3 13:48:50 107.8 13:49:34  108.1 13:50:18  108.1 13:51:02  108.0
13:47:23  108.4 13:48:07  123.1 13:48:51 107.8 13:49:35  107.9 13:50:19  108.1 13:51:03  107.9
13:47:24  107.9 13:48:08  121.1 13:48:52 108.4 13:49:36  108.2 13:50:20 108.2 13:51:04  107.9
13:47:25 107.8 13:48:09 118.7 13:48:53 119.8 13:49:37  107.8 13:50:21 107.8 13:51:05 107.8
13:47:26  107.8 13:48:10 118.6 13:48:54  119.5 13:49:38  108.0 13:50:22  108.6 13:51:06  108.5
13:47:27  108.0 13:48:11 121.2 13:48:55 123.0 13:49:39  107.8 13:50:23  109.2 13:51:07  108.2
13:47:28  107.8 13:48:12  123.3 13:48:56  120.9 13:49:40 107.7 13:50:24  108.9 13:51:08  108.1
13:47:29  108.1 13:48:13  127.1 13:48:57 121.3 13:49:41 107.9 13:50:25 108.0 13:51:09  108.1
13:47:30 107.9 13:48:14 112.7 13:48:58 120.5 13:49:42  107.9 13:50:26 107.8 13:51:10 108.6
13:47:31 107.7 13:48:15  108.3 13:48:59  120.7 13:49:43  107.9 13:50:27  108.1 13:51:11 107.9
13:47:32  108.2 13:48:16  108.1 13:49:00 121.0 13:49:44  107.9 13:50:28  108.0 13:51:12 107.6
13:47:33  108.2 13:48:17  108.0 13:49:01 122.3 13:49:45  108.2 13:50:29  108.1 13:51:13 107.8
13:47:34  107.8 13:48:18  108.2 13:49:02  118.3 13:49:46  108.3 13:50:30  108.1 13:51:14  107.8
13:47:35  107.8 13:48:19  108.3 13:49:03  113.7 13:49:47  108.2 13:50:31 108.1 13:51:15  108.1
13:47:36  108.1 13:48:20 107.8 13:49:04 112.7 13:49:48  108.0 13:50:32  108.2 13:51:16  107.8
13:47:37  108.0 13:48:21 107.9 13:49:05 108.6 13:49:49  108.6 13:50:33  108.0 13:51:17  108.2
13:47:38  107.6 13:48:22  107.7 13:49:06  107.8 13:49:50 107.9 13:50:34  108.0 13:51:18  108.6
13:47:39  107.9 13:48:23  107.9 13:49:07  108.0 13:49:51 108.0 13:50:35 107.9 13:51:19  108.0
13:47:40 108.0 13:48:24  107.7 13:49:08  107.7 13:49:52  107.8 13:50:36 108.1 13:51:20 107.9
13:47:41 107.7 13:48:25 108.4 13:49:09 107.8 13:49:53  108.0 13:50:37  107.9 13:51:21 108.2
13:47:42  108.1 13:48:26  107.7 13:49:10  108.0 13:49:54  108.0 13:50:38  108.0 13:51:22  107.9
13:47:43  108.2 13:48:27  108.1 13:49:11 107.7 13:49:55  108.0 13:50:39  107.9 13:51:23  107.8
13:47:44  107.9 13:48:28  108.1 13:49:12  108.2 13:49:56  108.2 13:50:40 108.2 13:51:24  107.8
13:47:45  107.7 13:48:29  107.9 13:49:13  108.1 13:49:57  107.8 13:50:41 107.9 13:51:25  108.1
13:47:46  108.1 13:48:30  108.1 13:49:14  107.7 13:49:58  108.2 13:50:42  108.2 13:51:26  108.4
13:47:47  108.0 13:48:31 108.1 13:49:15  107.8 13:49:59  108.0 13:50:43  108.0 13:51:27  108.1
13:47:48  107.9 13:48:32 107.9 13:49:16 107.9 13:50:00 108.1 13:50:44  108.0 13:51:28  108.3
13:47:49  108.0 13:48:33  107.9 13:49:17  107.9 13:50:01 108.3 13:50:45 107.7 13:51:29 108.4
13:47:50 107.9 13:48:34  108.0 13:49:18  108.2 13:50:02  108.0 13:50:46  108.0 13:51:30  108.1
13:47:51 107.9 13:48:35  107.9 13:49:19 108.3 13:50:03  108.1 13:50:47  108.3 13:51:31 108.0
13:47:52 108.4 13:48:36  107.7 13:49:20 108.2 13:50:04 107.9 13:50:48  108.5 13:51:32 108.0
13:47:53  108.2 13:48:37 107.7 13:49:21 107.7 13:50:05 107.9 13:50:49  108.5 13:51:33  108.2
13:47:54  107.9 13:48:38  107.7 13:49:22 107.8 13:50:06 107.9 13:50:50 108.5 13:51:34  108.0




South Delta Temporary Barrier Project Hydroacoustic Monitoring 2013
Middle River Barrier

Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

13:51:35  108.1 13:52:19  108.1 13:53:03  108.1 13:53:47  108.3 13:54:31 108.1 13:55:15  108.1
13:51:36 107.8 13:52:20  108.3 13:53:04  108.1 13:53:48 108.2 13:54:32  108.8 13:55:16 107.9
13:51:37  107.7 13:52:21 107.9 13:563:05 107.9 13:53:49  108.0 13:54:33  109.0 13:565:17  107.9
13:51:38  107.8 13:52:22  108.1 13:53:06 108.4 13:53:50 108.3 13:54:34  108.1 13:55:18  108.2
13:51:39  107.9 13:562:23 107.9 13:563:07  108.7 13:53:51 108.1 13:54:35 108.2 13:55:19 107.8
13:51:40 107.8 13:52:24  108.0 13:53:08 110.6 13:53:52  108.1 13:54:36 107.7 13:55:20  108.3
13:51:41 107.9 13:52:25  107.9 13:563:09  109.1 13:563:53  108.3 13:54:37 107.9 13:55:21 108.0
13:51:42  107.8 13:52:26  107.8 13:53:10  108.1 13:53:54  108.3 13:54:38  108.2 13:55:22 107.9
13:51:43  108.0 13:562:27  108.2 13:53:11 108.1 13:563:55 107.9 13:54:39  107.9 13:55:23  108.1
13:51:44  108.3 13:52:28  108.1 13:53:12 108.3 13:53:56  108.1 13:54:40 107.9 13:55:24  108.4
13:51:45  108.0 13:52:29  108.1 13:53:13  108.4 13:563:57 107.8 13:54:41 107.9 13:55:25 108.2
13:51:46  107.8 13:52:30  108.0 13:53:14  108.3 13:53:58  108.0 13:54:42 108.1 13:55:26  108.0
13:51:47  107.9 13:52:31 107.8 13:563:15 112.2 13:53:59  108.1 13:54:43  108.0 13:55:27  108.0
13:51:48  108.0 13:52:32 108.0 13:53:16  127.6 13:54:00 108.0 13:54:44  107.7 13:55:28  108.0
13:51:49  107.9 13:52:33  107.8 13:63:17 132.7 13:54:01 107.9 13:54:45 107.9 13:55:29  107.9
13:51:50 107.8 13:52:34  108.0 13:53:18  131.0 13:54:02  108.3 13:54:46  107.7 13:56:30 107.9
13:51:51 108.0 13:52:35  107.8 13:53:19  136.8 13:54:03  108.3 13:54:47  107.7 13:55:31 108.4
13:51:52  108.8 13:52:36  108.0 13:53:20 1334 13:54:04  108.1 13:54:48  108.0 13:56:32 108.7
13:51:53  108.0 13:52:37  108.0 13:53:21 134.2 13:54:05 107.9 13:54:49  107.9 13:55:33  108.3
13:51:54  108.2 13:52:38  107.9 13:53:22  133.3 13:54:06  108.0 13:54:50 108.3 13:556:34  108.1
13:51:55  108.0 13:52:39  108.1 13:53:23  134.8 13:54:07  107.9 13:54:51 107.9 13:55:35  108.9
13:51:56  108.0 13:52:40  108.1 13:53:24  136.4 13:54:08 108.2 13:54:52  108.2 13:56:36  108.8
13:51:57  107.9 13:52:41 108.2 13:563:25  132.1 13:54:09  108.5 13:54:53  108.2 13:55:37  108.2
13:51:58  107.9 13:52:42  107.9 13:53:26 135.0 13:54:10  107.9 13:54:54  108.2 13:56:38  108.9
13:51:59  108.4 13:52:43  107.8 13:563:27  133.5 13:54:11 108.0 13:54:55  108.0 13:55:39  110.0
13:52:00 108.0 13:52:44  108.2 13:53:28 1374 13:54:12  108.0 13:54:56  108.1 13:55:40 109.4
13:52:01 107.9 13:52:45  107.7 13:53:29  135.9 13:54:13  108.1 13:54:57  107.7 13:55:41 108.1
13:52:02  108.0 13:52:46  107.9 13:53:30 138.6 13:54:14  107.8 13:54:58  107.8 13:556:42  108.0
13:52:03  108.2 13:52:47  108.0 13:53:31 142.0 13:54:15  107.8 13:54:59  107.9 13:55:43 108.4
13:52:04  108.1 13:52:48 108.4 13:53:32  141.6 13:54:16  107.8 13:55:00 107.8 13:55:44  109.2
13:52:05 107.9 13:52:49  108.5 13:53:33  141.7 13:54:17  108.1 13:55:01 107.9 13:55:45  109.1
13:52:06  107.9 13:52:50  108.1 13:53:34  140.4 13:54:18  107.9 13:55:02  108.3 13:55:46  108.1
13:52:07  107.9 13:52:51 107.9 13:53:35 1374 13:54:19 108.2 13:55:03  107.9 13:55:47  108.2
13:52:08 107.8 13:52:52  108.5 13:53:36 137.0 13:54:20 107.6 13:55:04  108.2 13:55:48  108.0
13:52:09  108.0 13:52:53  108.2 13:53:37 137.8 13:54:21 107.9 13:55:05 108.0 13:55:49  108.2
13:52:10 107.6 13:52:54  108.1 13:53:38  131.3 13:54:22  107.8 13:55:06  107.9 13:556:50 107.9
13:52:11 107.9 13:52:55  107.8 13:53:39 1294 13:54:23  107.9 13:55:07  107.8 13:55:51 108.1
13:52:12  108.1 13:52:56 108.0 13:563:40 127.9 13:54:24  108.1 13:55:08 107.9 13:565:52  107.9
13:52:13 107.9 13:52:57  107.7 13:53:41 130.3 13:54:25 107.8 13:55:09  108.5 13:55:53  108.0
13:52:14  108.1 13:52:58  108.0 13:563:42 126.4 13:54:26 108.3 13:55:10 107.7 13:55:54  108.1
13:52:15  108.0 13:52:59  108.0 13:53:43  121.3 13:54:27  107.9 13:55:11 108.4

13:52:16  108.1 13:53:00 108.1 13:53:44 1143 13:54:28  108.0 13:65:12  107.7

13:52:17  107.8 13:53:01 108.1 13:53:45 111.5 13:54:29  108.1 13:55:13  107.6

13:52:18  108.0 13:563:02  108.1 13:563:46  108.5 13:54:30 107.9 13:55:14 107.6




South Delta Temporary Barrier Project

Hydroacoustic Monitoring 2013

Middle River Barrier
Removing In-Stream Rock from Barrier
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Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax
13:55:55 107.9 13:56:20 110.1 13:56:45 108.8 13:57:10 141.4 13:57:35 107.8 13:58:00 107.9
13:55:56 108.1 13:56:21 108.2 13:56:46 109.9 13:57:11 141.5 13:57:36 107.8 13:58:01 108.6
13:55:57 107.8 13:56:22 108.2 13:56:47 107.8 13:57:12 140.4 13:57:37 108.2 13:58:02 108.5
13:55:58 107.9 13:56:23 107.9 13:56:48 1114 13:57:13 139.5 13:57:38 107.7 13:58:03 107.8
13:55:59 107.9 13:56:24 107.8 13:56:49 113.9 13:57:14 142.4 13:57:39 107.8 13:58:04 1141
13:56:00 108.0 13:56:25 107.9 13:56:50 112.6 13:57:15 140.4 13:57:40 108.0 13:58:05 114.2
13:56:01 108.4 13:56:26 107.7 13:56:51 108.1 13:57:16 137.2 13:57:41 108.0 13:58:06 114.2
13:56:02 107.9 13:56:27 107.9 13:56:52 109.4 13:57:17 137.1 13:57:42 108.0 13:58:07 113.5
13:56:03 108.5 13:56:28 108.0 13:56:53 110.6 13:57:18 128.2 13:57:43 108.2 13:58:08 109.3
13:56:04 108.0 13:56:29 108.6 13:56:54 110.2 13:57:19 130.7 13:57:44 108.2 13:58:09 108.2
13:56:05 108.1 13:56:30 108.2 13:56:55 108.5 13:57:20 126.6 13:57:45 108.1 13:58:10 108.1
13:56:06 108.1 13:56:31 107.9 13:56:56 114.0 13:57:21 109.6 13:57:46 108.1 13:58:11 108.3
13:56:07 118.3 13:56:32 107.9 13:56:57 111.7 13:57:22 108.4 13:57:47 108.0 13:58:12 107.8
13:56:08 126.8 13:56:33 108.1 13:56:58 111.6 13:57:23 108.2 13:57:48 108.3 13:58:13 108.4
13:56:09 139.2 13:56:34 108.0 13:56:59 108.0 13:57:24 108.3 13:57:49 108.1 13:58:14 108.1
13:56:10 138.5 13:56:35 107.8 13:57:00 107.9 13:57:25 107.9 13:57:50 107.8 13:58:15 111.6
13:56:11 137.7 13:56:36 108.0 13:57:01 108.2 13:57:26 107.8 13:57:51 108.5 13:58:16 113.4
13:56:12 135.7 13:56:37 108.4 13:57:02 107.7 13:57:27 107.8 13:57:52 107.9 13:58:17 124.1
13:56:13 137.9 13:56:38 107.9 13:57:03 107.9 13:57:28 107.9 13:57:53 108.0 13:58:18 130.5
13:56:14 134.6 13:56:39 108.2 13:57:04 108.3 13:57:29 107.9 13:57:54 107.8 13:58:19 137.3
13:56:15 130.5 13:56:40 112.5 13:57:05 107.8 13:57:30 108.1 13:57:55 108.1 13:58:20 140.2
13:56:16 129.6 13:56:41 111.6 13:57:06 107.9 13:57:31 107.8 13:57:56 108.1 13:58:21 141.7
13:56:17 124.2 13:56:42 108.1 13:57:07 116.6 13:57:32 108.0 13:57:57 107.9 13:58:22 142.2
13:56:18 1211 13:56:43 108.2 13:57:08 146.0 13:57:33 107.9 13:57:58 108.1 13:58:23 140.8
13:56:19 110.2 13:56:44 107.8 13:57:09 145.7 13:57:34 108.0 13:57:59 108.4 13:58:24 138.7




South Delta Temporary Barrier Project Hydroacoustic Monitoring 2013
Middle River Barrier

Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

13:68:25 134.3 13:59:09 124.5 13:59:53  108.0 14:00:37  116.5 14:01:21 107.9 14:02:05 108.2
13:58:26  128.3 13:59:10 1134 13:59:54  108.3 14:00:38  109.5 14:01:22  107.8 14:02:06  107.9
13:68:27  124.7 13:59:11 110.9 13:59:55 108.3 14:00:39  108.3 14:01:23  107.9 14:02:07  107.7
13:58:28 1104 13:59:12 109.2 13:59:56  108.1 14:00:40 108.3 14:01:24  107.7 14:02:08  108.1
13:568:29  118.1 13:59:13 107.7 13:59:57  107.8 14:00:41 108.1 14:01:25  107.8 14:02:09  108.2
13:58:30 111.7 13:59:14  108.0 13:59:58  108.2 14:00:42  107.9 14:01:26  108.0 14:02:10 108.4
13:568:31 108.3 13:59:15  108.1 13:59:59  108.1 14:00:43 107.9 14:01:27  108.3 14:02:11 108.1
13:58:32  108.0 13:59:16 107.9 14:00:00 108.0 14:00:44  108.0 14:01:28  107.9 14:02:12  108.1
13:568:33  136.1 13:59:17  107.8 14:00:01 108.2 14:00:45 108.1 14:01:29  107.9 14:02:13  107.9
13:58:34 1394 13:59:18  108.1 14:00:02 107.8 14:00:46  108.0 14:01:30  108.1 14:02:14  108.0
13:568:35 134.4 13:59:19 108.3 14:00:03 107.8 14:00:47  108.0 14:01:31 107.8 14:02:15  108.0
13:58:36  136.9 13:59:20  108.0 14:00:04 108.0 14:00:48  108.1 14:01:32  108.0 14:02:16  108.2
13:568:37  136.0 13:59:21 107.8 14:00:05 107.9 14:00:49  107.7 14:01:33  108.0 14:02:17  108.0
13:58:38  137.5 13:59:22  108.1 14:00:06  108.1 14:00:50 107.9 14:01:34  107.9 14:02:18  108.0
13:568:39  139.8 13:59:23  107.8 14:00:07  107.9 14:00:51 108.2 14:01:35  107.9 14:02:19  108.1
13:58:40 139.3 13:59:24  108.1 14:00:08 108.2 14:00:52  107.9 14:01:36 108.2 14:02:20 107.7
13:58:41 139.7 13:59:25  108.0 14:00:09 108.3 14:00:53  108.2 14:01:37  107.8 14:02:21 107.8
13:58:42  137.9 13:59:26  108.3 14:00:10  107.8 14:00:54  108.0 14:01:38  107.8 14:02:22  108.1
13:58:43  134.1 13:59:27  108.4 14:00:11 108.2 14:00:55 108.0 14:01:39  108.1 14:02:23  108.0
13:58:44  131.0 13:59:28  107.8 14:00:12  108.0 14:00:56  107.7 14:01:40 107.8 14:02:24  108.1
13:58:45  130.0 13:59:29  108.0 14:00:13  108.1 14:00:57  107.9 14:01:41 108.1 14:02:25  108.0
13:58:46  128.8 13:59:30 107.9 14:00:14  108.0 14:00:58  107.7 14:01:42  108.2 14:02:26  108.0
13:58:47  126.0 13:59:31 108.3 14:00:15  107.7 14:00:59  107.7 14:01:43  107.7 14:02:27  108.2
13:58:48  108.7 13:59:32  107.8 14:00:16  108.5 14:01:00 107.7 14:01:44  108.1 14:02:28  108.1
13:58:49  115.9 13:59:33  108.0 14:00:17  108.1 14:01:01 108.4 14:01:45  108.2 14:02:29  107.9
13:58:50 131.4 13:59:34  107.9 14:00:18  107.9 14:01:02  107.7 14:01:46  107.9 14:02:30 108.6
13:58:51 140.0 13:59:35  108.0 14:00:19  108.8 14:01:03  108.0 14:01:47  107.9 14:02:31 108.5
13:58:52  137.6 13:59:36  107.8 14:00:20 107.8 14:01:04  108.2 14:01:48  108.1 14:02:32  107.9
13:58:53  131.9 13:59:37 108.0 14:00:21 108.0 14:01:05  107.8 14:01:49  108.0 14:02:33  107.9
13:58:54  132.7 13:59:38  108.0 14:00:22  107.7 14:01:06  108.2 14:01:50 108.0 14:02:34  107.9
13:58:55  132.1 13:59:39 108.2 14:00:23  107.9 14:01:07  107.8 14:01:51 108.2 14:02:35  108.5
13:58:56  131.8 13:59:40 107.8 14:00:24  108.0 14:01:08  108.1 14:01:52  107.8 14:02:36  107.9
13:58:57  135.5 13:59:41 107.9 14:00:25 108.3 14:01:09  107.9 14:01:53  108.2 14:02:37  108.0
13:58:58  137.9 13:59:42  107.9 14:00:26  108.2 14:01:10  108.0 14:01:54  108.0 14:02:38  107.8
13:58:59  140.6 13:59:43  108.1 14:00:27  108.3 14:01:11 108.0 14:01:55  107.9 14:02:39  108.2
13:59:00 141.2 13:59:44  108.0 14:00:28  110.9 14:01:12  108.0 14:01:56  108.1 14:02:40 107.9
13:59:01 141.2 13:59:45  107.8 14:00:29  109.4 14:01:13  107.8 14:01:57  108.0 14:02:41 108.1
13:59:02 138.6 13:59:46  107.8 14:00:30 111.8 14:01:14  108.2 14:01:58  108.2 14:02:42  107.8
13:59:03 137.9 13:59:47 108.4 14:00:31 117.2 14:01:15  108.1 14:01:59  108.0 14:02:43  107.8
13:59:04 134.5 13:59:48  108.0 14:00:32 121.3 14:01:16  108.5 14:02:00 108.1 14:02:44  108.2
13:59:05 128.6 13:59:49  108.2 14:00:33  127.5 14:01:17  107.7 14:02:01 108.0 14:02:45 107.8
13:59:06 120.7 13:59:50 107.9 14:00:34 124.2 14:01:18  107.8 14:02:02  108.0 14:02:46  107.9
13:59:07  116.1 13:59:51 107.9 14:00:35 129.6 14:01:19  108.3 14:02:03  108.0 14:02:47  107.7
13:59:08 121.5 13:59:52 108.0 14:00:36 115.7 14:01:20 108.0 14:02:04  107.7 14:02:48  108.0
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Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

14:02:49  108.4 14:03:33  137.9 14:04:17  108.3 14:05:01 108.0 14:05:45 108.4 14:06:29 107.8
14:02:50 107.7 14:03:34  138.3 14:04:18  108.4 14:05:02  108.2 14:05:46  108.0 14:06:30  108.1
14:02:51 108.6 14:03:35 138.8 14:04:19  108.0 14:05:03 108.2 14:05:47  107.8 14:06:31 107.8
14:02:52  108.4 14:03:36  137.3 14:04:20 108.5 14:05:04  108.0 14:05:48  107.9 14:06:32  107.7
14:02:53  108.3 14:03:37  134.7 14:04:21 107.9 14:05:05 108.3 14:05:49  107.8 14:06:33  108.2
14:02:54  108.2 14:03:38  128.9 14:04:22 108.6 14:05:06  108.1 14:05:50  108.1 14:06:34  108.1
14:02:55 108.3 14:03:39  128.8 14:04:23  107.9 14:05:07  107.9 14:05:51 107.7 14:06:35 107.9
14:02:56  108.0 14:03:40 121.7 14:04:24  108.0 14:05:08 108.2 14:05:52  108.1 14:06:36  108.1
14:02:57 108.4 14:03:41 115.7 14:04:25 108.0 14:05:09 117.0 14:05:53  108.2 14:06:37  108.3
14:02:58  110.5 14:03:42 115.6 14:04:26  108.1 14:05:10 123.4 14:05:54  108.7 14:06:38  107.8
14:02:59  109.0 14:03:43 118.5 14:04:27  107.6 14:05:11 129.6 14:05:55 108.3 14:06:39  108.0
14:03:00 112.3 14:03:44 121.2 14:04:28  108.1 14:05:12  130.8 14:05:56  108.1 14:06:40 107.9
14:03:01 120.1 14:03:45 122.0 14:04:29  107.8 14:05:13  136.7 14:05:57  108.2 14:06:41 107.8
14:03:02 126.4 14:03:46  129.8 14:04:30  108.1 14:05:14  132.0 14:05:58  107.9 14:06:42  107.6
14:03:03 122.8 14:03:47  146.9 14:04:31 108.3 14:05:15 131.6 14:05:59  108.0 14:06:43  107.9
14:03:04 122.0 14:03:48  145.9 14:04:32 108.4 14:05:16 1245 14:06:00 108.1 14:06:44  108.0
14:03:05 108.3 14:03:49  141.7 14:04:33  108.0 14:05:17  122.3 14:06:01 107.8 14:06:45 108.0
14:03:06  108.0 14:03:50 137.6 14:04:34  107.9 14:05:18  120.5 14:06:02  107.8 14:06:46  108.0
14:03:07  108.5 14:03:51 137.2 14:04:35 108.2 14:05:19  108.0 14:06:03  107.9 14:06:47  107.9
14:03:08  108.1 14:03:52  137.6 14:04:36 107.8 14:05:20 108.1 14:06:04 107.8 14:06:48  107.8
14:03:09  108.1 14:03:53  134.8 14:04:37  108.2 14:05:21 108.2 14:06:05 107.7 14:06:49  108.2
14:03:10  108.0 14:03:54  137.6 14:04:38  107.8 14:05:22  108.2 14:06:06  108.7 14:06:50 107.7
14:03:11 108.1 14:03:55  139.0 14:04:39  108.2 14:05:23  107.9 14:06:07 108.3 14:06:51 108.0
14:03:12  108.3 14:03:56  136.1 14:04:40 108.3 14:05:24  107.8 14:06:08  107.7 14:06:52  108.1
14:03:13  108.2 14:03:57  130.1 14:04:41 107.9 14:05:25 107.8 14:06:09  108.0 14:06:53  107.9
14:03:14  108.5 14:03:58 119.9 14:04:42 107.9 14:05:26  108.1 14:06:10  107.8 14:06:54  108.1
14:03:15  108.0 14:03:59  113.2 14:04:43 108.1 14:05:27  108.2 14:06:11 108.2 14:06:55 107.9
14:03:16  108.0 14:04:00 114.8 14:04:44  108.0 14:05:28  107.8 14:06:12  108.2 14:06:56  107.8
14:03:17  108.1 14:04:01 109.1 14:04:45 107.8 14:05:29  108.0 14:06:13  108.0 14:06:57  108.1
14:03:18  108.1 14:04:02  108.1 14:04:46  107.7 14:05:30  108.1 14:06:14  108.2 14:06:58  107.9
14:03:19  108.2 14:04:03  109.2 14:04:47 108.0 14:05:31 108.0 14:06:15  107.9 14:06:59  107.9
14:03:20 109.8 14:04:04 107.9 14:04:48 107.9 14:05:32  108.3 14:06:16  107.9 14:07:00 110.1
14:03:21 116.0 14:04:05 108.0 14:04:49 108.2 14:05:33  107.9 14:06:17  108.0 14:07:01 109.0
14:03:22  114.5 14:04:06  107.9 14:04:50 107.9 14:05:34  107.9 14:06:18  108.0 14:07:02  108.3
14:03:23 1194 14:04:07  108.1 14:04:51 108.0 14:05:35 107.9 14:06:19  108.0 14:07:03  108.0
14:03:24  111.8 14:04:08 108.0 14:04:52 107.9 14:05:36  108.4 14:06:20 107.8 14:07:04  108.1
14:03:25  113.7 14:04:09 107.9 14:04:53  108.1 14:05:37  108.0 14:06:21 108.1 14:07:05  108.1
14:03:26  108.0 14:04:10  108.2 14:04:54  108.0 14:05:38  108.1 14:06:22  107.9 14:07:06  108.2
14:03:27  124.3 14:04:11 108.0 14:04:55 108.3 14:05:39  107.9 14:06:23  108.1 14:07:07  108.1
14:03:28 144.6 14:04:12  108.3 14:04:56  108.0 14:05:40 107.8 14:06:24  108.0 14:07:08 108.0
14:03:29  145.2 14:04:13  108.2 14:04:57  108.3 14:05:41 108.1 14:06:25 107.8 14:07:09  108.1
14:03:30  141.1 14:04:14  107.9 14:04:58 107.9 14:05:42  108.1 14:06:26  108.3 14:07:10  107.9
14:03:31 141.4 14:04:15  108.0 14:04:59  107.9 14:05:43  108.1 14:06:27  107.9 14:07:11 108.0
14:03:32  139.9 14:04:16  108.4 14:05:00 107.9 14:05:44  108.2 14:06:28  107.7 14:07:12  107.9
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Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax
14:07:13 107.8 14:07:29 108.0 14:07:45 107.7 14:08:01 108.1 14:08:17 108.1 14:08:33 108.4
14:07:14 107.5 14:07:30 108.0 14:07:46 107.7 14:08:02 108.0 14:08:18 107.8 14:08:34 107.9
14:07:15 107.8 14:07:31 108.1 14:07:47 108.1 14:08:03 108.6 14:08:19 108.5 14:08:35 107.9
14:07:16 108.0 14:07:32 108.1 14:07:48 107.9 14:08:04 108.5 14:08:20 109.1 14:08:36  107.8
14:07:17 108.2 14:07:33 108.3 14:07:49 107.7 14:08:05 108.3 14:08:21 108.1 14:08:37 107.9
14:07:18 107.8 14:07:34 107.8 14:07:50 107.7 14:08:06 108.9 14:08:22 107.8 14:08:38 108.2
14:07:19 107.9 14:07:35 107.9 14:07:51 108.1 14:08:07 108.4 14:08:23 107.8 14:08:39 107.9
14:07:20 107.9 14:07:36 107.8 14:07:52 108.2 14:08:08 109.3 14:08:24 109.3 14:08:40 107.4
14:07:21 108.0 14:07:37 107.7 14:07:53 107.8 14:08:09 108.9 14:08:25 108.4 14:08:41 107.8
14:07:22 107.7 14:07:38 108.4 14:07:54 107.8 14:08:10 108.3 14:08:26  108.1 14:08:42 107.7
14:07:23 107.7 14:07:39 108.1 14:07:55 108.2 14:08:11 108.8 14:08:27 108.6
14:07:24 107.6 14:07:40 108.1 14:07:56 107.8 14:08:12 108.4 14:08:28 109.5
14:07:25 107.9 14:07:41 108.0 14:07:57 108.1 14:08:13 108.1 14:08:29 107.7
14:07:26 107.6 14:07:42 108.1 14:07:58 108.0 14:08:14 108.4 14:08:30 107.8
14:07:27 107.8 14:07:43 108.0 14:07:59 107.9 14:08:15 108.2 14:08:31 107.8
14:07:28 107.9 14:07:44 108.0 14:08:00 107.8 14:08:16 107.8 14:08:32 107.6
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Time
Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax
14:08:43 107.6 14:08:51 107.9 14:08:59 142.2 14:09:07 140.2 14:09:15 108.7 14:09:23 117.7
14:08:44 107.8 14:08:52 107.9 14:09:00 137.1 14:09:08 140.9 14:09:16  107.9 14:09:24 116.3
14:08:45 107.8 14:08:53 108.0 14:09:01 135.8 14:09:09 137.7 14:09:17 108.2 14:09:25 110.5
14:08:46 107.9 14:08:54 111.7 14:09:02 135.8 14:09:10 131.8 14:09:18 108.0 14:09:26  108.2
14:08:47 107.9 14:08:55 130.3 14:09:03 139.2 14:09:11 128.5 14:09:19 107.7 14:09:27 112.7
14:08:48 108.0 14:08:56 124.5 14:09:04 138.1 14:09:12 129.6 14:09:20 108.0 14:09:28 140.1
14:08:49 107.9 14:08:57 139.8 14:09:05 135.6 14:09:13 1271 14:09:21 107.7 14:09:29 139.8
14:08:50 108.1 14:08:58 138.4 14:09:06 138.5 14:09:14 108.6 14:09:22 116.4 14:09:30 138.4




South Delta Temporary Barrier Project Hydroacoustic Monitoring 2013
Middle River Barrier

Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

14:09:31 137.5 14:10:15 112.6 14:10:59  107.9 14:11:43 107.8 14:12:27  108.2 14:13:11 108.4
14:09:32  137.3 14:10:16  108.5 14:11:00 107.6 14:11:44  107.8 14:12:28  108.0 14:13:12  108.0
14:09:33  137.5 14:10:17  108.3 14:11:01 108.1 14:11:45  107.7 14:12:29 107.9 14:13:13  107.9
14:09:34 139.7 14:10:18  107.9 14:11:02  108.0 14:11:46  107.8 14:12:30  108.0 14:13:14  108.0
14:09:35  139.7 14:10:19  108.0 14:11:03 107.9 14:11:47  108.0 14:12:31 107.9 14:13:15  107.8
14:09:36 138.9 14:10:20 107.7 14:11:04 107.9 14:11:48  108.3 14:12:32  107.7 14:13:16  107.8
14:09:37 1354 14:10:21 108.2 14:11:05  107.9 14:11:49  107.9 14:12:33  108.0 14:13:17  107.9
14:09:38  133.3 14:10:22  108.2 14:11:06  108.0 14:11:50 107.7 14:12:34  107.7 14:13:18  107.7
14:09:39  132.6 14:10:23  108.3 14:11:07  107.8 14:11:51 107.9 14:12:35 107.8 14:13:19  108.2
14:09:40 126.4 14:10:24  108.0 14:11:08  108.0 14:11:52  107.6 14:12:36 108.0 14:13:20 107.7
14:09:41 124.4 14:10:25  107.9 14:11:09  108.1 14:11:53  107.8 14:12:37  108.1 14:13:21 107.9
14:09:42 111.3 14:10:26  107.8 14:11:10  108.0 14:11:54  107.8 14:12:38  107.8 14:13:22  107.9
14:09:43  108.3 14:10:27  107.5 14:11:11 107.9 14:11:55  107.8 14:12:39 107.9 14:13:23 107.7
14:09:44  108.8 14:10:28  107.6 14:11:12 107.9 14:11:56  108.1 14:12:40 107.9 14:13:24 107.8
14:09:45 1111 14:10:29  107.8 14:11:13  108.0 14:11:57  108.2 14:12:41 108.0 14:13:25  108.0
14:09:46  116.3 14:10:30 107.9 14:11:14 107.8 14:11:58  108.0 14:12:42  108.0 14:13:26  107.6
14:09:47 1091 14:10:31 107.8 14:11:15  107.6 14:11:59  107.7 14:12:43 108.0 14:13:27  107.6
14:09:48 111.3 14:10:32  107.9 14:11:16 ¢ 107.8 14:12:00 107.6 14:12:44  107.9 14:13:28  108.0
14:09:49  109.8 14:10:33  107.8 14:11:17  107.7 14:12:01 108.3 14:12:45  108.0 14:13:29  108.2
14:09:50 108.1 14:10:34  107.9 14:11:18  108.1 14:12:02  107.9 14:12:46  107.6 14:13:30 107.9
14:09:51 108.0 14:10:35  108.0 14:11:19  107.7 14:12:03  107.8 14:12:47  108.0 14:13:31 108.0
14:09:52  107.6 14:10:36  107.8 14:11:20 108.0 14:12:04  107.7 14:12:48  107.9 14:13:32  107.6
14:09:53  107.8 14:10:37  107.8 14:11:21 107.8 14:12:05  107.7 14:12:49  107.8 14:13:33  107.8
14:09:54  108.1 14:10:38  107.8 14:11:22  107.8 14:12:06  107.9 14:12:50  107.7 14:13:34  107.7
14:09:55 107.8 14:10:39  107.9 14:11:23 107.8 14:12:07  107.8 14:12:51 107.9 14:13:35  108.0
14:09:56  107.8 14:10:40 108.2 14:11:24  107.8 14:12:08  107.9 14:12:52  108.0 14:13:36  108.2
14:09:57  107.9 14:10:41 107.9 14:11:25  107.8 14:12:09  108.1 14:12:53  107.8 14:13:37 107.7
14:09:58 107.6 14:10:42  107.7 14:11:26 107.9 14:12:10  107.7 14:12:54  107.7 14:13:38  107.8
14:09:59  107.7 14:10:43 107.8 14:11:27  107.8 14:12:11 107.9 14:12:55  108.2 14:13:39 107.9
14:10:00 108.0 14:10:44  107.7 14:11:28  107.9 14:12:12 107.8 14:12:56  108.1 14:13:40 107.7
14:10:01 107.9 14:10:45 107.8 14:11:29 107.9 14:12:13  108.7 14:12:57  107.9 14:13:41 107.7
14:10:02  123.9 14:10:46  108.0 14:11:30 107.9 14:12:14  108.8 14:12:58  108.1 14:13:42  107.8
14:10:03 119.6 14:10:47  107.6 14:11:31 108.0 14:12:15  108.9 14:12:59  108.1 14:13:43  108.0
14:10:04  119.0 14:10:48  108.0 14:11:32  107.8 14:12:16 108.5 14:13:00 108.1 14:13:44  107.9
14:10:05 121.5 14:10:49  108.0 14:11:33  108.1 14:12:17  111.5 14:13:01 107.9 14:13:45  107.9
14:10:06 119.4 14:10:50 107.9 14:11:34  107.9 14:12:18 116.3 14:13:02  107.9 14:13:46  108.4
14:10:07  116.7 14:10:51 108.1 14:11:35  108.0 14:12:19  123.8 14:13:03  107.5 14:13:47  108.1
14:10:08  117.0 14:10:52  107.6 14:11:36 108.1 14:12:20 1224 14:13:04  108.0 14:13:48  108.0
14:10:09  114.6 14:10:53  109.0 14:11:37 107.8 14:12:21 122.9 14:13:05  108.0 14:13:49  108.1
14:10:10 117.8 14:10:54  110.2 14:11:38  108.1 14:12:22 129.5 14:13:06  107.8 14:13:50 107.8
14:10:11 123.5 14:10:55 108.6 14:11:39  108.0 14:12:23 132.8 14:13:07  108.1 14:13:51 108.0
141012 117.8 14:10:56 107.6 14:11:40 107.8 14:12:24 126.4 14:13:08  107.9 14:13:52 107.7
14:10:13 122.8 14:10:57  107.7 14:11:41 107.9 14:12:25  108.8 14:13:09 107.4 14:13:53 107.7
14:10:14  119.2 14:10:58  107.8 14:11:42 107.9 14:12:26  108.0 14:13:10  108.0 14:13:54  108.0




South Delta Temporary Barrier Project

Hydroacoustic Monitoring 2013

Middle River Barrier
Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax
14:13:55 108.1 14:14:10 108.0 14:14:25 108.3 14:14:40 107.7 14:14:55 114.9 14:15:10 108.3
14:13:56 107.9 14:14:11 108.0 14:14:26 107.9 14:14:41 107.8 14:14:56 116.5 14:15:11 107.9
14:13:57 108.3 14:14:12 108.2 14:14:27 108.2 14:14:42 107.6 14:14:57 115.2 14:15:12 108.0
14:13:58 107.9 14:14:13 108.0 14:14:28 109.3 14:14:43 107.6 14:14:58 116.8 14:15:13 108.6
14:13:59 107.8 14:14:14 108.0 14:14:29 108.1 14:14:44 107.5 14:14:59 120.5 14:15:14 108.1
14:14:00 107.8 14:14:15 108.6 14:14:30 107.8 14:14:45 108.0 14:15:00 120.2 14:15:15 107.9
14:14:01 107.7 14:14:16 108.0 14:14:31 107.9 14:14:46 108.1 14:15:01 120.0 14:15:16 107.8
14:14:02 107.7 14:14:17 109.0 14:14:32 108.2 14:14:47 107.8 14:15:02 120.8 14:15:17 108.2
14:14:03 107.9 14:14:18 116.3 14:14:33 108.5 14:14:48 108.0 14:15:03 115.1 14:15:18 107.8
14:14:04 107.8 14:14:19 110.1 14:14:34 108.1 14:14:49 107.9 14:15:04 113.0
14:14:05 107.8 14:14:20 109.3 14:14:35 107.8 14:14:50 107.6 14:15:05 110.3
14:14:06 107.9 14:14:21 113.9 14:14:36 108.2 14:14:51 108.0 14:15:06 108.5
14:14:07 107.5 14:14:22 108.9 14:14:37 108.0 14:14:52 108.1 14:15:07 108.4
14:14:08 107.9 14:14:23 110.6 14:14:38 107.7 14:14:53 121.1 14:15:08 108.5
14:14:09 108.1 14:14:24 111.7 14:14:39 107.9 14:14:54 114.4 14:15:09 108.3
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Time
Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax
14:15:19 107.9 14:15:26 129.2 14:15:33 121.4 14:15:40 119.3 14:15:47 108.3 14:15:54 107.8
14:15:20 108.0 14:15:27 121.1 14:15:34 119.5 14:15:41 114.8 14:15:48 107.9 14:15:55 107.8
14:15:21 107.8 14:15:28 119.8 14:15:35 117.7 14:15:42 117.5 14:15:49 107.7 14:15:56 107.8
14:15:22 108.1 14:15:29 109.7 14:15:36 116.6 14:15:43 109.7 14:15:50 108.3 14:15:57 107.8
14:15:23 108.2 14:15:30 108.2 14:15:37 119.1 14:15:44 108.2 14:15:51 107.7 14:15:58 107.9
14:15:24 107.7 14:15:31 115.3 14:15:38 121.4 14:15:45 107.5 14:15:52 107.8 14:15:59 107.9
14:15:25 110.9 14:15:32 123.1 14:15:39 122.9 14:15:46 107.8 14:15:53 107.7 14:16:00 108.8




South Delta Temporary Barrier Project Hydroacoustic Monitoring 2013
Middle River Barrier

Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

14:16:01 109.0 14:16:45  108.0 14:17:29  108.0 14:18:13 117.7 14:18:57  107.8 14:19:41 107.8
14:16:02  109.7 14:16:46  108.0 14:17:30 108.4 14:18:14 111.8 14:18:58  108.0 14:19:42 107.9
14:16:03  119.8 14:16:47  107.9 14:17:31 108.5 14:18:15 1113 14:18:59  107.9 14:19:43 107.9
14:16:04  137.2 14:16:48  108.1 14:17:32  108.7 14:18:16 118.7 14:19:00 107.8 14:19:44  116.5
14:16:05  130.7 14:16:49  107.9 14:17:33  107.8 14:18:17  127.7 14:19:01 107.9 14:19:45  114.5
14:16:06 116.8 14:16:50 108.0 14:17:34  108.0 14:18:18  124.3 14:19:02  108.1 14:19:46  107.7
14:16:07 114.0 14:16:51 107.9 14:17:35  107.9 14:18:19 124.9 14:19:03 1194 14:19:47  107.9
14:16:08  111.9 14:16:52  107.9 14:17:36 108.0 14:18:20 1191 14:19:04  116.7 14:19:48  108.0
14:16:09  109.5 14:16:53  107.9 14:17:37  108.0 14:18:21 123.7 14:19:05 116.0 14:19:49 107.8
14:16:10 1114 14:16:54  108.0 14:17:38 107.7 14:18:22  113.8 14:19:06 1154 14:19:50 108.2
14:16:11 110.4 14:16:55 107.9 14:17:39  108.0 14:18:23  108.3 14:19:07 1114 14:19:51 108.8
14:16:12  126.6 14:16:56  108.1 14:17:40 107.9 14:18:24  108.3 14:19:08 114.0 14:19:52 108.3
14:16:13 124.6 14:16:57  108.1 14:17:41 108.4 14:18:25  108.2 14:19:09 116.6 14:19:53  108.0
14:16:14 112.2 14:16:58  108.1 14:17:42 107.8 14:18:26  108.1 14:19:10 117.4 14:19:54  108.2
14:16:15  108.9 14:16:59  107.9 14:17:43  107.8 14:18:27  108.3 14:19:11 118.9 14:19:55  108.0
14:16:16  108.4 14:17:00 107.8 14:17:44 1081 14:18:28  107.9 14:19:12 1153 14:19:56  107.7
14:16:17  108.1 14:17:01 108.0 14:17:45  108.0 14:18:29  108.1 14:19:13 115.8 14:19:57  107.7
14:16:18  108.2 14:17:02  107.9 14:17:46  107.8 14:18:30 107.8 14:19:14 1144 14:19:58  107.9
14:16:19  109.1 14:17:03  107.8 14:17:47  107.6 14:18:31 108.4 14:19:15  116.0 14:19:59 107.9
14:16:20  107.9 14:17:04  108.3 14:17:48  108.0 14:18:32 108.4 14:19:16 110.6 14:20:00 107.7
14:16:21 108.9 14:17:05  108.0 14:17:49 1251 14:18:33  108.3 14:19:17  108.6 14:20:01 107.9
14:16:22  108.5 14:17:06  107.8 14:17:50 114.2 14:18:34  108.1 14:19:18  108.4 14:20:02  108.2
14:16:23 107.9 14:17:07  107.9 14:17:51 112.3 14:18:35  109.2 14:19:19  108.0 14:20:03  108.1
14:16:24  108.1 14:17:08 108.4 14:17:52  107.9 14:18:36 121.0 14:19:20 107.8 14:20:04  108.0
14:16:25  107.9 14:17:09  107.7 14:17:53  107.8 14:18:37 120.9 14:19:21 107.9 14:20:05 107.9
14:16:26  108.1 14:17:10  107.9 14:17:54  108.1 14:18:38  115.9 14:19:22  108.2 14:20:06  108.1
14:16:27  107.8 14:17:11 107.7 14:17:55  107.9 14:18:39  1156.3 14:19:23 107.8 14:20:07  108.7
14:16:28  107.7 14:17:12 108.1 14:17:56  107.8 14:18:40 116.5 14:19:24  107.8 14:20:08 112.0
14:16:29  110.2 14:17:13  108.0 14:17:57  107.7 14:18:41 116.0 14:19:25  108.1 14:20:09 1104
14:16:30 108.4 14:17:14  108.5 14:17:58  107.8 14:18:42 114.2 14:19:26 107.9 14:20:110 111.8
14:16:31 109.9 14:17:15  108.5 14:17:59  108.0 14:18:43 116.4 14:19:27  107.8 14:20:11 109.3
14:16:32  108.2 141716 112.2 14:18:00 108.1 14:18:44 1144 14:19:28  108.2 14:20:12  109.3
14:16:33  108.2 14:17:17  109.6 14:18:01 108.0 14:18:45  115.9 14:19:29 107.9 14:20:13  108.5
14:16:34  107.6 14:17:18  110.2 14:18:02  108.0 14:18:46  110.2 14:19:30 107.9 14:20:14  108.0
14:16:35  108.1 14:17:19  110.3 14:18:03  107.9 14:18:47 1155 14:19:31 108.0 14:20:15  108.1
14:16:36 110.5 14:17:20  109.0 14:18:04  107.6 14:18:48 116.5 14:19:32  107.9 14:20:16  108.1
14:16:37 107.9 14:17:21 109.5 14:18:05 108.3 14:18:49  115.8 14:19:33 107.9 14:20:17  108.0
14:16:38  108.4 14:17:22 1134 14:18:06  107.8 14:18:50 113.0 14:19:34 107.8 14:20:18  108.1
14:16:39  108.3 14:17:23 109.2 14:18:07  108.5 14:18:51 112.2 14:19:35  108.2 14:20:19  107.8
14:16:40 108.2 14:17:24  109.2 14:18:08  108.0 14:18:52  110.0 14:19:36 107.9 14:20:20  108.1
14:16:41 108.1 14:17:25  108.0 14:18:09  109.5 14:18:53  109.2 14:19:37  108.1 14:20:21 108.2
14:16:42 108.1 14:17:26  108.1 14:18:10 1123 14:18:54  109.4 14:19:38  107.9 14:20:22  108.4
14:16:43  108.0 14:17:27 11541 14:18:11 110.3 14:18:55 108.4 14:19:39 108.5 14:20:23  108.9
14:16:44  107.7 14:17:28  108.0 14:18:12  111.0 14:18:56  107.9 14:19:40 107.7 14:20:24  108.3




South Delta Temporary Barrier Project Hydroacoustic Monitoring 2013
Middle River Barrier

Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

14:20:25  108.0 14:21:09  136.3 14:21:53  107.8 14:22:37  116.7 14:23:21 117.6 14:24:.05 110.1
14:20:26  108.0 14:21:10  133.7 14:21:54  108.1 14:22:38 1151 14:23:22  128.7 14:24:06 108.4
14:20:27  108.2 14:21:11 130.4 14:21:55  108.1 14:22:39  120.2 14:23:23 1234 14:24:.07  110.6
14:20:28  108.1 14:21:12  134.8 14:21:56  108.1 14:22:40 113.8 14:23:24  133.1 14:24:08  113.7
14:20:29  108.2 14:21:13  136.5 14:21:57  108.0 14:22:41 113.9 14:23:25 1313 14:24:.09  113.7
14:20:30 108.2 14:21:14  136.7 14:21:58  108.2 14:22:42 1141 14:23:26  137.7 14:24:10  109.4
14:20:31 108.1 14:21:15 1374 14:21:59  108.0 14:22:43 118.6 14:23:27  136.9 14:24:11 108.1
14:20:32  107.9 14:21:16 131.7 14:22:00 107.9 14:22:44 1125 14:23:28  136.2 14:24:12 107.9
14:20:33  108.3 14:21:17  126.7 14:22:01 107.9 14:22:45 113.2 14:23:29  135.1 14:2413 107.9
14:20:34  108.1 14:21:18  126.6 14:22:02  108.1 14:22:46  108.3 14:23:30 132.6 14:24:14  107.9
14:20:35  108.1 14:21:19 1256 14:22:03 108.3 14:22:47  108.1 14:23:31 131.6 14:24:15  108.1
14:20:36  108.2 14:21:20 133.6 14:22:04  108.1 14:22:48  108.3 14:23:32  135.1 14:24:16  107.9
14:20:37  108.0 14:21:21 132.3 14:22:05 107.9 14:22:49  108.6 14:23:33  135.2 14:24:17  108.1
14:20:38  107.8 14:21:22 13541 14:22:06  107.9 14:22:50 108.5 14:23:34  136.0 14:24:18  108.4
14:20:39  108.0 14:21:23 1311 14:22:07  108.2 14:22:51 108.6 14:23:35  138.0 14:24:19  107.8
14:20:40 108.0 14:21:24 126.9 14:22:08  107.7 14:22:52 108.1 14:23:36  136.8 14:24:20  108.0
14:20:41 108.1 14:21:25  123.2 14:22:09  107.9 14:22:53  111.0 14:23:37  133.5 14:24:21 107.7
14:20:42 107.9 14:21:26  124.7 14:22:10  107.8 14:22:54  108.4 14:23:38 1324 14:24:22 107.7
14:20:43  108.4 14:21:27  132.3 14:22:11 107.7 14:22:55 107.9 14:23:39  125.0 14:24:23  108.3
14:20:44  107.9 14:21:28  123.5 14:22:12  108.0 14:22:56 107.9 14:23:40 128.0 14:24:24  107.9
14:20:45 107.6 14:21:29  124.2 14:22:13  113.2 14:22:57  108.9 14:23:41 120.3 14:24:25  108.3
14:20:46  108.3 14:21:30 124.2 14:22:14 1273 14:22:58 108.4 14:23:42 108.3 14:24:26  108.0
14:20:47  108.0 14:21:31 124.4 14:22:15  126.4 14:22:59  107.9 14:23:43  108.4 14:24:27  107.9
14:20:48  107.9 14:21:32 1243 14:22:16  135.3 14:23:00 108.1 14:23:44  107.9 14:24:28  108.4
14:20:49  107.8 14:21:33 121.2 14:22:17 132.8 14:23:01 107.7 14:23:45  108.0 14:24:29  108.1
14:20:50  107.9 14:21:34  113.9 14:22:18  137.3 14:23:02  107.9 14:23:46  108.2 14:24:30 111.3
14:20:51 107.8 14:21:35  108.0 14:22:19 1421 14:23:03  108.1 14:23:47  108.1 14:24:31 137.5
14:20:52  108.1 14:21:36  108.8 14:22:20  135.5 14:23:04  107.7 14:23:48  107.7 14:24:32 127.3
14:20:53 108.4 14:21:37  109.2 14:22:21 136.4 14:23:05 108.0 14:23:49  108.2 14:24:33  135.3
14:20:54  108.1 14:21:38  107.9 14:22:22  134.7 14:23:06  107.9 14:23:50 108.0 14:24:34  133.6
14:20:55 108.1 14:21:39  108.0 14:22:23 1334 14:23:07  108.2 14:23:51 108.1 14:24:35 1421
14:20:56  108.2 14:21:40 108.0 14:22:24  133.3 14:23:08  107.9 14:23:52  108.1 14:24:36 142.6
14:20:57  108.0 14:21:41 107.8 14:22:25  137.5 14:23:09  108.1 14:23:53  108.2 14:24:37  137.9
14:20:58  108.2 14:21:42 107.6 14:22:26  137.0 14:23:10  107.9 14:23:54  107.8 14:24:38  143.2
14:20:59  111.7 14:21:43 1104 14:22:27  138.9 14:23:11 108.3 14:23:55 108.0 14:24:39  132.0
14:21:00 107.9 14:21:44  109.8 14:22:28  140.6 14:23:12  108.2 14:23:56  107.7 14:24:40 130.0
14:21:01 110.5 14:21:45  111.3 14:22:29  140.5 14:23:13 107.9 14:23:57  108.2 14:24:41 139.4
14:21:02  118.8 14:21:46  113.5 14:22:30 134.4 14:23:14  107.9 14:23:58  108.1 14:24:42 138.6
14:21:03  118.7 14:21:47  108.2 14:22:31 129.2 14:23:15  107.9 14:23:59  107.8 14:24:43 138.1
14:21:04 1231 14:21:48 1126 14:22:32 127.7 14:23:16 107.9 14:24:00 107.9 14:24:44  138.3
14:21:05 1304 14:21:49  109.8 14:22:33  124.6 14:23:17  108.2 14:24:01 107.9 14:24:45 139.2
14:21:06  138.1 14:21:50 111.0 14:22:34 1323 14:23:18  108.3 14:24:02 108.3 14:24:46  137.7
14:21:07  137.8 14:21:51 110.5 14:22:35  122.5 14:23:19 108.2 14:24:03  108.2 14:24:47 130.5
14:21:08  135.1 14:21:52  108.5 14:22:36 112.6 14:23:20 118.5 14:24:04 108.4 14:24:48 128.6




South Delta Temporary Barrier Project Hydroacoustic Monitoring 2013
Middle River Barrier

Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

14:24:49 1290.7 14:25:10  108.3 14:25:31 108.0 14:25:52  140.1 14:26:13  107.8 14:26:34 1123
14:24:50 113.5 14:25:11 108.2 14:25:32  108.3 14:25:53  145.0 14:26:14  108.2 14:26:35  111.7
14:24:51 108.7 14:25:12  108.4 14:25:33  108.3 14:25:54  141.0 14:26:15  108.1 14:26:36 109.6
14:24:52 108.3 14:25:13 108.2 14:25:34  108.2 14:25:55  136.5 14:26:16  108.1 14:26:37  110.3
14:24:53  109.2 14:25:14  107.9 14:25:35  107.8 14:25:56  136.9 14:26:17  108.1 14:26:38  110.0
14:24:54 1101 14:25:15  108.0 14:25:36  108.0 14:25:57  138.7 14:26:18  107.8 14:26:39  112.8
14:24:55 1156 14:25:16  107.9 14:25:37  107.9 14:25:58  137.5 14:26:19  108.0 14:26:40 108.7
14:24:56 111.7 14:25:17  107.9 14:25:38  108.1 14:25:59  1290.2 14:26:20 108.0 14:26:41 111.6
14:24:57  108.3 14:25:18  108.3 14:25:39  128.1 14:26:00 123.2 14:26:21 108.1 14:26:42 108.3
14:24:58  108.2 14:25:19  108.0 14:25:40 120.5 14:26:01 111.4 14:26:22  108.0 14:26:43  108.7
14:24:59  108.4 14:25:20 108.0 14:25:41 117.6 14:26:02  108.1 14:26:23  108.1 14:26:44  108.8
14:25:00 108.3 14:25:21 107.8 14:25:42 117.7 14:26:03  108.2 14:26:24  107.9 14:26:45 109.4
14:25:01 108.5 14:25:22  108.1 14:25:43  138.5 14:26:04  108.3 14:26:25  108.1 14:26:46  107.9
14:25:02  109.6 14:25:23 107.9 14:25:44 129.9 14:26:05 108.0 14:26:26  108.0 14:26:47  108.4
14:25:03  109.0 14:25:24  107.6 14:25:45  136.7 14:26:06  108.3 14:26:27  108.4 14:26:48  108.0
14:25:04  108.2 14:25:25  108.0 14:25:46  140.7 14:26:07  108.2 14:26:28  119.5 14:26:49  107.9
14:25:05 108.2 14:25:26  108.0 14:25:47  138.3 14:26:08  107.8 14:26:29  116.0

14:25:06  108.0 14:25:27  107.9 14:25:48  132.2 14:26:09  107.9 14:26:30 131.9

14:25:07  108.0 14:25:28  108.1 14:25:49  141.6 14:26:10  107.7 14:26:31 121.4

14:25:08  107.7 14:25:29  107.7 14:25:50 135.8 14:26:11 108.0 14:26:32  108.4

14:25:09  108.0 14:25:30 107.9 14:25:51 135.2 14:26:12  108.5 14:26:33 110.6




South Delta Temporary Barrier Project

Middle River Barrier

Hydroacoustic Monitoring 2013

Removing In-Stream Rock from Barrier
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Time
Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax
14:26:50 108.0 14:27:15 109.4 14:27:40 107.9 14:28:05 108.0 14:28:30 107.8 14:28:55 107.7
14:26:51 108.0 14:27:16 110.3 14:27:41 107.9 14:28:06 108.1 14:28:31 108.1 14:28:56 108.1
14:26:52 108.1 14:27:17 108.7 14:27:42 107.8 14:28:07 108.1 14:28:32 107.7 14:28:57 108.1
14:26:53 110.5 14:27:18 108.1 14:27:43 108.2 14:28:08 107.9 14:28:33 107.6 14:28:58 108.0
14:26:54 111.3 14:27:19 107.8 14:27:44 108.0 14:28:09 107.9 14:28:34 107.9 14:28:59 108.0
14:26:55 109.8 14:27:20 109.7 14:27:45 107.9 14:28:10 108.2 14:28:35 108.1 14:29:00 107.8
14:26:56 109.5 14:27:21 108.8 14:27:46 107.9 14:28:11 107.9 14:28:36 108.4 14:29:01 108.3
14:26:57 110.3 14:27:22 108.0 14:27:47 108.2 14:28:12 108.0 14:28:37 108.0 14:29:02 108.0
14:26:58 109.4 14:27:23 108.0 14:27:48 108.0 14:28:13 107.9 14:28:38 107.7 14:29:03 107.8
14:26:59 113.5 14:27:24 108.5 14:27:49 107.8 14:28:14 108.0 14:28:39 107.9 14:29:04 108.0
14:27:00 111.2 14:27:25 107.8 14:27:50 107.9 14:28:15 107.9 14:28:40 108.0 14:29:05 108.1
14:27:01 110.6 14:27:26 108.0 14:27:51 107.7 14:28:16 108.0 14:28:41 108.2 14:29:06 108.1
14:27:02 110.4 14:27:27 108.0 14:27:52 108.1 14:28:17 107.9 14:28:42 108.0 14:29:07 107.9
14:27:03 112.7 14:27:28 109.1 14:27:53 108.3 14:28:18 108.1 14:28:43 107.8 14:29:08 107.8
14:27:04 109.0 14:27:29 109.3 14:27:54 107.8 14:28:19 107.9 14:28:44 108.0 14:29:09 108.0
14:27:05 109.6 14:27:30 110.0 14:27:55 107.8 14:28:20 107.7 14:28:45 108.2 14:29:10 108.1
14:27:06 116.1 14:27:31 108.1 14:27:56 108.1 14:28:21 108.3 14:28:46 108.3 14:29:11 107.9
14:27:07 118.2 14:27:32 109.1 14:27:57 107.9 14:28:22 108.2 14:28:47 107.7 14:29:12 107.8
14:27:08 112.1 14:27:33 108.3 14:27:58 108.1 14:28:23 108.2 14:28:48 107.9 14:29:13 108.2
14:27:09 109.0 14:27:34 108.4 14:27:59 107.9 14:28:24 107.9 14:28:49 107.8 14:29:14 108.4
14:27:10 112.0 14:27:35 107.9 14:28:00 107.7 14:28:25 108.2 14:28:50 107.9 14:29:15 108.0
14:27:11 118.8 14:27:36 108.1 14:28:01 108.1 14:28:26 108.3 14:28:51 107.9 14:29:16 107.7
14:27:12 108.7 14:27:37 107.8 14:28:02 107.9 14:28:27 108.0 14:28:52 108.0 14:29:17 108.0
14:27:13 108.7 14:27:38 107.7 14:28:03 107.9 14:28:28 107.9 14:28:53 108.1 14:29:18 108.3
14:27:14 109.1 14:27:39 107.7 14:28:04 108.1 14:28:29 108.0 14:28:54 107.7 14:29:19 108.2




South Delta Temporary Barrier Project Hydroacoustic Monitoring 2013
Middle River Barrier

Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

14:29:20 107.8 14:30:04  108.1 14:30:48  108.3 14:31:32  135.0 14:32:16 115.2 14:33:00 108.1
14:29:21 108.1 14:30:05 107.9 14:30:49  107.8 14:31:33 1194 14:32:17  116.6 14:33:01 108.0
14:29:22  108.3 14:30:06  108.0 14:30:50 107.9 14:31:34  116.9 14:32:18 116.4 14:33:02  108.3
14:29:23  108.2 14:30:07  107.9 14:30:51 108.5 14:31:35  113.3 14:32:19 131.0 14:33:03 107.9
14:29:24 107.9 14:30:08 108.2 14:30:52  108.0 14:31:36  108.8 14:32:20 130.3 14:33:04 108.3
14:29:25  107.9 14:30:09 107.8 14:30:53  107.9 14:31:37  108.7 14:32:21 122.9 14:33:05  108.1
14:29:26  107.8 14:30:10  108.3 14:30:54  108.2 14:31:38  107.9 14:32:22  126.8 14:33:06  107.9
14:29:27  108.5 14:30:11 108.4 14:30:55 107.9 14:31:39  108.3 14:32:23  124.6 14:33:07  108.1
14:29:28  108.1 14:30:12  108.0 14:30:56  108.0 14:31:40 108.2 14:32:24  120.6 14:33:08  108.0
14:29:29 108.0 14:30:13  108.1 14:30:57  107.7 14:31:41 113.1 14:32:25  118.2 14:33:09  108.3
14:29:30  108.0 14:30:14  107.8 14:30:58  108.0 14:31:42 124.0 14:32:26 116.9 14:33:10  108.2
14:29:31 108.1 14:30:15  107.9 14:30:59  107.9 14:31:43 1317 14:32:27  119.8 14:33:11 108.2
14:29:32 107.9 14:30:16  108.1 14:31:00 107.8 14:31:44  126.0 14:32:28  122.0 14:33:12  108.2
14:29:33  107.8 14:30:17  110.5 14:31:01 108.3 14:31:45 1184 14:32:29  121.6 14:33:13  108.2
14:29:34  107.9 14:30:18  121.3 14:31:02  107.9 14:31:46 122.0 14:32:30 118.9 14:33:14  108.2
14:29:35  108.0 14:30:19  110.7 14:31:03  108.1 14:31:47 1114 14:32:31 114.6 14:33:15  108.1
14:29:36  107.8 14:30:20 115.1 14:31:04  108.2 14:31:48  107.9 14:32:32  113.8 14:33:16  108.0
14:29:37  107.9 14:30:21 130.1 14:31:05 108.0 14:31:49  108.0 14:32:33 113.6 14:33:17  108.0
14:29:38  108.5 14:30:22  136.0 14:31:06  108.2 14:31:50  108.1 14:32:34  109.2 14:33:18  108.0
14:29:39  108.0 14:30:23 1304 14:31:07  108.0 14:31:51 108.2 14:32:35 108.8 14:33:19  110.3
14:29:40  108.1 14:30:24  134.6 14:31:08  107.8 14:31:52  108.0 14:32:36 110.9 14:33:20 109.8
14:29:41 108.3 14:30:25  126.9 14:31:09 107.9 14:31:53  107.9 14:32:37  108.1 14:33:21 107.8
14:29:42  108.1 14:30:26  130.5 14:31:10  108.0 14:31:54  108.0 14:32:38  107.8 14:33:22  108.1
14:29:43  107.8 14:30:27 1314 14:31:11 108.3 14:31:55  107.9 14:32:39  108.0 14:33:23  108.0
14:29:44  107.9 14:30:28  138.5 14:31:12  107.8 14:31:56 107.9 14:32:40 109.3 14:33:24  107.9
14:29:45  108.0 14:30:29  138.8 14:31:13  108.0 14:31:57 107.9 14:32:41 108.1 14:33:25 108.6
14:29:46  108.1 14:30:30 137.3 14:31:14  107.8 14:31:58  108.1 14:32:42  108.3 14:33:26 108.5
14:29:47  108.0 14:30:31 137.5 14:31:15  107.9 14:31:59  108.9 14:32:43  108.2 14:33:27  108.3
14:29:48  108.2 14:30:32 135.4 14:31:16 122.6 14:32:00 108.0 14:32:44  108.2 14:33:28  108.0
14:29:49  108.2 14:30:33  135.0 14:31:17 1221 14:32:01 108.0 14:32:45  108.1 14:33:29  108.1
14:29:50 107.9 14:30:34 1314 14:31:18  113.4 14:32:02  108.5 14:32:46  107.9 14:33:30  108.1
14:29:51 107.8 14:30:35 129.0 14:31:19 1273 14:32:03  108.2 14:32:47  108.2 14:33:31 108.4
14:29:52  108.6 14:30:36 128.1 14:31:20  132.0 14:32:04  108.3 14:32:48  108.0 14:33:32  108.6
14:29:53  109.1 14:30:37  125.5 14:31:21 130.4 14:32:05  108.1 14:32:49  108.0 14:33:33  108.0
14:29:54  109.3 14:30:38  126.4 14:31:22  131.3 14:32:06  107.8 14:32:50  108.1 14:33:34  108.3
14:29:55  107.9 14:30:39  126.8 14:31:23  132.2 14:32:07  108.1 14:32:51 107.8 14:33:35 108.0
14:29:56  108.1 14:30:40 112.3 14:31:24  137.3 14:32:08  108.0 14:32:52  108.1 14:33:36 108.1
14:29:57  108.2 14:30:41 122.4 14:31:25  136.5 14:32:09 107.9 14:32:53  107.9 14:33:37  108.0
14:29:58 108.4 14:30:42 113.8 14:31:26  137.7 14:32:10  107.8 14:32:54  108.1 14:33:38  108.0
14:29:59  108.1 14:30:43  108.1 14:31:27  135.2 14:32:11 112.5 14:32:55  108.1 14:33:39  108.3
14:30:00 108.3 14:30:44  108.1 14:31:28  132.8 14:32:12  109.2 14:32:56  107.8 14:33:40 108.1
14:30:01 108.1 14:30:45 108.2 14:31:29  135.8 14:32:13  116.8 14:32:57  107.9 14:33:41 108.0
14:30:02  108.0 14:30:46  107.8 14:31:30  135.9 14:32:14 1148 14:32:58  108.2 14:33:42  108.0
14:30:03  108.2 14:30:47  107.7 14:31:31 130.5 14:32:15 122.2 14:32:59  108.5 14:33:43  108.2




South Delta Temporary Barrier Project

Hydroacoustic Monitoring 2013

Middle River Barrier
Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax
14:33:44 108.3 14:33:59 108.7 14:34:14 108.0 14:34:29 108.2 14:34:44 109.3 14:34:59 108.2
14:33:45 108.1 14:34:00 108.1 14:34:15 108.0 14:34:30 108.3 14:34:45 110.2 14:35:00 108.7
14:33:46 108.2 14:34:01 108.0 14:34:16 108.3 14:34:31 108.2 14:34:46 109.1 14:35:01 108.4
14:33:47 108.3 14:34:02 108.0 14:34:17 107.9 14:34:32 108.3 14:34:47 117.0 14:35:02 108.3
14:33:48 108.2 14:34:03 108.2 14:34:18 108.2 14:34:33 108.9 14:34:48 128.1 14:35:03 107.9
14:33:49 108.3 14:34:04 108.0 14:34:19 108.1 14:34:34 108.4 14:34:49 1225 14:35:04 108.2
14:33:50 108.1 14:34:05 108.5 14:34:20 108.2 14:34:35 108.3 14:34:50 125.9 14:35:05 108.6
14:33:51 108.0 14:34:06 108.2 14:34:21 108.2 14:34:36 108.1 14:34:51 120.4 14:35:06 108.3
14:33:52 108.0 14:34:07 108.1 14:34:22 108.3 14:34:37 108.0 14:34:52 122.6 14:35:07 108.1
14:33:53 108.3 14:34:08 108.2 14:34:23 108.3 14:34:38 108.2 14:34:53 130.9 14:35:08 108.5
14:33:54 108.2 14:34:09 108.0 14:34:24 108.1 14:34:39 108.2 14:34:54 129.8
14:33:55 108.3 14:34:10 108.3 14:34:25 108.3 14:34:40 108.5 14:34:55 110.6
14:33:56 108.3 14:34:11 108.2 14:34:26 108.1 14:34:41 108.5 14:34:56 108.4
14:33:57 108.4 14:34:12 108.2 14:34:27 108.1 14:34:42 108.6 14:34:57 108.4
14:33:58 108.1 14:34:13 109.2 14:34:28 108.1 14:34:43 108.5 14:34:58 108.2
Removing In-Stream Rock from Barrier
150.0
e | ZFmax
140.0
N
)
]
o 130.0
>
3
[J]
5 120.0 | |
& {
g
5 110.0 3 re— - CA...N —
S
o
wv
100.0
90.0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
o7 o3 » 7 3 N ¥ & ¥ N ¥
3 N4 A 3 A 3 A A 3 A 3
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Time
Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax
14:35:09 109.0 14:35:16 108.3 14:35:23 108.6 14:35:30 108.4 14:35:37 108.4 14:35:44 108.3
14:35:10 108.7 14:35:17 108.4 14:35:24 108.3 14:35:31 108.4 14:35:38 108.1 14:35:45 108.6
14:35:11 108.1 14:35:18 108.3 14:35:25 108.3 14:35:32 108.4 14:35:39 108.4 14:35:46 108.7
14:35:12 109.8 14:35:19 108.4 14:35:26 108.1 14:35:33 108.6 14:35:40 108.3 14:35:47 108.4
14:35:13 111.9 14:35:20 108.6 14:35:27 108.4 14:35:34 108.3 14:35:41 108.2 14:35:48 108.2
14:35:14 108.6 14:35:21 108.5 14:35:28 108.1 14:35:35 108.4 14:35:42 108.4 14:35:49 108.3
14:35:15 108.4 14:35:22 108.1 14:35:29 108.2 14:35:36 108.5 14:35:43 108.4 14:35:50 108.2




South Delta Temporary Barrier Project Hydroacoustic Monitoring 2013
Middle River Barrier

Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

14:35:51 108.9 14:36:35 108.2 14:37:19  108.5 14:38:03  110.7 14:38:47  109.1 14:39:31 108.6
14:35:52  108.3 14:36:36  108.4 14:37:20 108.4 14:38:04  109.3 14:38:48  108.6 14:39:32  108.4
14:35:53  108.1 14:36:37 108.4 14:37:21 109.1 14:38:05 108.6 14:38:49  108.4 14:39:33  108.6
14:35:54  108.3 14:36:38  108.5 14:37:22  109.1 14:38:06  108.7 14:38:50 108.7 14:39:34  116.0
14:35:55  108.3 14:36:39  108.6 14:37:23  116.7 14:38:07  108.5 14:38:51 108.6 14:39:35 116.0
14:35:56  108.2 14:36:40 108.3 14:37:24  129.8 14:38:08  108.7 14:38:52  108.2 14:39:36  119.1
14:35:57  108.3 14:36:41 108.4 14:37:25 1294 14:38:09  108.3 14:38:53 108.4 14:39:37  126.5
14:35:58  108.4 14:36:42 108.4 14:37:26  130.1 14:38:10  108.5 14:38:54  108.2 14:39:38  123.5
14:35:59  108.2 14:36:43  108.5 14:37:27  127.6 14:38:11 108.2 14:38:55 108.4 14:39:39  136.8
14:36:00 108.4 14:36:44  108.8 14:37:28  126.9 14:38:12  108.5 14:38:56  108.4 14:39:40 140.9
14:36:01 108.1 14:36:45  108.2 14:37:29  123.5 14:38:13  108.5 14:38:57 115.2 14:39:41 119.6
14:36:02  108.2 14:36:46  108.0 14:37:30  109.9 14:38:14  108.2 14:38:58 112.6 14:39:42  118.2
14:36:03 108.4 14:36:47  108.6 14:37:31 108.7 14:38:15  108.5 14:38:59 1114 14:39:43 119.9
14:36:04 108.4 14:36:48  108.3 14:37:32  108.5 14:38:16  108.3 14:39:00 116.7 14:39:44 118.0
14:36:05  108.5 14:36:49  108.1 14:37:33  108.5 14:38:17  108.9 14:39:01 114.2 14:39:45 118.9
14:36:06  108.2 14:36:50 108.4 14:37:34 108.4 14:38:18  109.3 14:39:02  116.3 14:39:46  120.2
14:36:07  108.4 14:36:51 108.4 14:37:35 108.6 14:38:19  108.8 14:39:03 116.5 14:39:47 119.9
14:36:08 108.4 14:36:52 108.4 14:37:36  108.5 14:38:20 108.5 14:39:04 113.8 14:39:48  117.5
14:36:09 108.2 14:36:53  108.3 14:37:37 109.9 14:38:21 108.3 14:39:05 113.7 14:39:49  116.7
14:36:10  108.3 14:36:54  108.2 14:37:38 110.6 14:38:22  108.7 14:39:06  112.7 14:39:50 113.5
14:36:11 108.2 14:36:55 108.2 14:37:39  111.3 14:38:23  110.9 14:39:07  109.1 14:39:51 118.1
14:36:12  108.3 14:36:56  108.1 14:37:40  109.1 14:38:24  109.6 14:39:08 108.8 14:39:52 1144
14:36:13  108.2 14:36:57 108.4 14:37:41 109.4 14:38:25 112.2 14:39:09 110.8 14:39:53  125.8
14:36:14  108.1 14:36:58  108.3 14:37:42 108.5 14:38:26  122.7 14:39:10  108.5 14:39:54 113.9
14:36:15 108.4 14:36:59  108.3 14:37:43  108.4 14:38:27  108.6 14:39:11 108.5 14:39:55 110.6
14:36:16 108.4 14:37:00 108.3 14:37:44 1154 14:38:28  108.6 14:39:12  109.8 14:39:56  108.7
14:36:17  108.7 14:37:01 108.2 14:37:45 115.6 14:38:29  108.6 14:39:13 108.5 14:39:57 115.6
14:36:18  108.3 14:37:.02 108.4 14:37:46 1241 14:38:30 108.2 14:39:14  108.6 14:39:58  119.5
14:36:19  108.3 14:37:03  108.3 14:37:47  110.2 14:38:31 109.8 14:39:15  108.5 14:39:59  112.9
14:36:20 108.5 14:37:04 108.4 14:37:48  108.5 14:38:32 108.6 14:39:16  108.2 14:40:00 108.6
14:36:21 108.3 14:37:05 108.4 14:37:49  108.6 14:38:33  110.7 14:39:17  108.5 14:40:01 108.6
14:36:22  108.5 14:37:.06  108.5 14:37:50 114.0 14:38:34  110.1 14:39:18  108.2 14:40:02 108.4
14:36:23  108.2 14:37:07  108.3 14:37:51 117.1 14:38:35  108.5 14:39:19 108.4 14:40:03  108.7
14:36:24  108.5 14:37:08  108.3 14:37:52  110.5 14:38:36  108.4 14:39:20 108.2 14:40:04 108.4
14:36:25  108.1 14:37:09  108.3 14:37:53  110.2 14:38:37 117.4 14:39:21 108.4 14:40:05 108.2
14:36:26  108.3 14:37:10  108.5 14:37:54 111.8 14:38:38  127.5 14:39:22  108.5 14:40:06 108.4
14:36:27  108.4 14:37:11 108.8 14:37:55 111.2 14:38:39  114.6 14:39:23 108.7 14:40:07 108.4
14:36:28 108.4 14:37:12  108.4 14:37:56  125.8 14:38:40 109.8 14:39:24  108.7 14:40:08 108.5
14:36:29  108.5 14:37:13  108.3 14:37:57 1254 14:38:41 108.6 14:39:25  108.1 14:40:09 108.2
14:36:30 108.5 14:37:14  108.3 14:37:58  118.1 14:38:42  108.6 14:39:26  108.2 14:40:10  108.5
14:36:31 108.4 14:37:15  108.7 14:37:59  119.6 14:38:43  108.5 14:39:27  108.5 14:40:11 109.1
14:36:32  108.2 14:37:16  108.4 14:38:00 1214 14:38:44  108.4 14:39:28  109.0 14:40:12  108.6
14:36:33 108.4 14:37:17  108.5 14:38:01 121.4 14:38:45  108.2 14:39:29  109.4 14:40:13  108.5
14:36:34  108.2 14:37:18  109.0 14:38:02  115.0 14:38:46  108.3 14:39:30 109.2 14:40:14  108.7
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14:40:15  109.6 14:40:59  108.6 14:41:43 108.6 14:42:27  108.4 14:43:11 108.4 14:43:55 108.2
14:40:16 113.4 14:41:00 108.5 14:41:44  108.6 14:42:28  108.5 14:43:12 108.4 14:43:56  108.4
14:40:17  110.7 14:41:01 109.0 14:41:45 108.9 14:42:29  109.0 14:43:13 108.4 14:43:57  108.6
14:40:18  116.3 14:41:02  110.1 14:41:46  120.3 14:42:30 108.3 14:43:14  108.7 14:43:58  108.8
14:40:19  118.6 14:41:03  109.6 14:41:47 115.6 14:42:31 108.5 14:43:15  108.5 14:43:59  113.5
14:40:20 114.8 14:41:04  108.5 14:41:48 108.3 14:42:32  108.3 14:43:16  108.5 14:44:00 1114
14:40:21 119.8 14:41:05  108.5 14:41:49 108.5 14:42:33  108.5 14:43:17  108.4 14:44:01 107.8
14:40:22  118.8 14:41:06  108.6 14:41:50 108.5 14:42:34  108.7 14:43:18  110.6 14:44:02  108.0
14:40:23  121.3 14:41:07  108.4 14:41:51 108.7 14:42:35 108.8 14:43:19  109.6 14:44:03 107.9
14:40:24 121.9 14:41:08 108.4 14:41:52 108.5 14:42:36  109.3 14:43:20 108.2 14:44:04 1134
14:40:25 121.0 14:41:09  110.1 14:41:53  108.3 14:42:37  109.5 14:43:21 108.1 14:44:.05 113.7
14:40:26  118.3 14:41:10 111.0 14:41:54  108.4 14:42:38 1104 14:43:22 108.3 14:44:06 108.4
14:40:27  114.6 14:41:11 112.0 14:41:55  108.3 14:42:39  109.5 14:43:23  108.3 14:44:07  108.2
14:40:28  123.5 14:41:12  109.6 14:41:56  108.4 14:42:40 108.8 14:43:24  108.5 14:44:08 108.3
14:40:29 125.8 14:41:113  109.2 14:41:57  108.9 14:42:41 120.0 14:43:25  108.5 14:44:09  108.3
14:40:30 119.6 14:41:14  108.5 14:41:58  114.5 14:42:42 124.0 14:43:26  108.3 14:44:10 108.4
14:40:31 110.0 14:41:115  108.6 14:41:59  120.3 14:42:43  118.3 14:43:27  108.4 14:44:11 108.4
14:40:32  111.0 14:41:16 108.6 14:42:.00 116.5 14:42:44 1143 14:43:28  108.3 14:44:12  108.2
14:40:33  108.9 14:41:17  109.4 14:42:01 111.6 14:42:45  109.1 14:43:29  108.4 14:44:13  108.2
14:40:34  109.5 14:41:18  116.9 14:42:02 109.0 14:42:46  113.1 14:43:30  108.1 14:44:14  108.3
14:40:35 109.2 14:41:19  130.9 14:42:03  109.1 14:42:47  110.0 14:43:31 108.1 14:44:15  108.4
14:40:36 108.5 14:41:20 133.0 14:42:04 1111 14:42:48  109.8 14:43:32  108.3 14:44:16 108.8
14:40:37  108.3 14:41:21 133.0 14:42:05 108.7 14:42:49  108.8 14:43:33  108.3 14:44:17  108.4
14:40:38 108.4 14:41:22 117.8 14:42:06  109.0 14:42:50 109.6 14:43:34  108.7 14:44:18  108.4
14:40:39  108.7 14:41:23 122.9 14:42:07  108.4 14:42:51 108.6 14:43:35 108.5 14:44:119  108.4
14:40:40 108.4 14:41:24  133.1 14:42:08  108.3 14:42:52 110.0 14:43:36 108.5 14:44:20 108.4
14:40:41 108.6 14:41:25  133.2 14:42:09  108.5 14:42:53  109.0 14:43:37  108.5 14:44:21 108.4
14:40:42 108.7 14:41:26  130.0 14:42:10  108.6 14:42:54  108.7 14:43:38 108.4 14:44:22  108.4
14:40:43  108.3 14:41:27  130.5 14:42:11 108.6 14:42:55 108.5 14:43:39  108.1 14:44:23  108.5
14:40:44  108.4 14:41:28  132.6 14:42:12 108.6 14:42:56  108.3 14:43:40 108.5 14:44:24  108.3
14:40:45 108.7 14:41:29  133.9 14:42:13  108.8 14:42:57  109.6 14:43:41 108.2 14:44:25  108.9
14:40:46  108.9 14:41:30 137.5 14:42:14  108.2 14:42:58  109.6 14:43:42  108.2 14:44:26  108.6
14:40:47  109.0 14:41:31 133.5 14:42:15  108.9 14:42:59  108.4 14:43:43  108.5 14:44:27  108.6
14:40:48  108.8 14:41:32 1354 14:42:16  108.6 14:43:00 108.5 14:43:44  108.6 14:44:28  108.3
14:40:49  108.5 14:41:33  130.5 14:42:17  108.5 14:43:01 108.4 14:43:45 108.4 14:44:29  108.6
14:40:50 108.3 14:41:34 1246 14:42:18  108.4 14:43:02 108.4 14:43:46  108.4 14:44:30 114.0
14:40:51 108.3 14:41:35  113.3 14:42:19  108.4 14:43:03 108.4 14:43:47  108.2 14:44:31 111.5
14:40:52  108.3 14:41:36  109.5 14:42:20 108.5 14:43:04  108.5 14:43:48  108.2 14:44:32 108.2
14:40:53  108.6 14:41:37  109.1 14:42:21 108.6 14:43:05 108.3 14:43:49  108.5 14:44:33  107.9
14:40:54  108.6 14:41:38 108.4 14:42:22 108.2 14:43:06  108.3 14:43:50 108.2 14:44:34  108.0
14:40:55 108.6 14:41:39  108.7 14:42:23  108.3 14:43:07  108.3 14:43:51 108.4 14:44:35 108.5
14:40:56  108.2 14:41:40  108.7 14:42:24  108.3 14:43:08  108.5 14:43:52  108.6 14:44:36 108.7
14:40:57  108.8 14:41:41 108.6 14:42:25 108.4 14:43:09  108.5 14:43:53  108.2 14:44:37  108.2
14:40:58  108.5 14:41:42  108.3 14:42:26  108.6 14:43:10  109.5 14:43:54  109.0 14:44:38  108.2




South Delta Temporary Barrier Project

Hydroacoustic Monitoring 2013

Middle River Barrier
Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax
14:44:39 109.6 14:44:51 108.6 14:45:03 108.5 14:45:15 110.0 14:45:27 108.4 14:45:39 108.6
14:44:40 108.3 14:44:52 108.2 14:45:04 110.5 14:45:16 109.2 14:45:28 108.2 14:45:40 108.1
14:44:41 108.5 14:44:53 108.3 14:45:05 113.9 14:45:17 108.3 14:45:29 108.4 14:45:41 108.6
14:44:42 108.1 14:44:54 108.1 14:45:06 111.2 14:45:18 109.3 14:45:30 108.8 14:45:42 108.5
14:44:43 108.4 14:44:55 108.5 14:45:07 109.3 14:45:19 109.9 14:45:31 108.3 14:45:43 108.8
14:44:44 108.1 14:44:56 108.2 14:45:08 108.9 14:45:20 108.3 14:45:32 108.5 14:45:44 108.2
14:44:45 108.2 14:44:57 109.4 14:45:09 109.4 14:45:21 108.5 14:45:33 108.6 14:45:45 108.1
14:44:46 108.2 14:44:58 110.8 14:45:10 109.2 14:45:22 108.5 14:45:34 108.2 14:45:46 108.7
14:44:47 108.1 14:44:59 109.6 14:45:11 109.3 14:45:23 108.2 14:45:35 108.4
14:44:48 108.3 14:45:00 109.6 14:45:12 108.4 14:45:24 108.4 14:45:36 108.5
14:44:49 108.2 14:45:01 109.5 14:45:13 108.7 14:45:25 108.5 14:45:37 108.2
14:44:50 108.6 14:45:02 109.0 14:45:14 108.5 14:45:26 108.3 14:45:38 108.3
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Time
Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax
14:45:47 108.2 14:45:57 108.3 14:46:07 108.6 14:46:17 108.4 14:46:27 108.8 14:46:37 109.1
14:45:48 108.6 14:45:58 108.2 14:46:08 108.4 14:46:18 108.4 14:46:28 108.4 14:46:38 108.3
14:45:49 108.3 14:45:59 108.3 14:46:09 108.1 14:46:19 109.3 14:46:29 108.4 14:46:39 108.7
14:45:50 108.5 14:46:00 108.0 14:46:10 108.8 14:46:20 109.4 14:46:30 108.2 14:46:40 108.6
14:45:51 108.5 14:46:01 108.0 14:46:11 108.4 14:46:21 109.4 14:46:31 108.9 14:46:41 108.4
14:45:52 108.2 14:46:02 108.3 14:46:12 108.3 14:46:22 108.4 14:46:32 108.9 14:46:42 108.3
14:45:53 108.1 14:46:03 108.6 14:46:13 108.5 14:46:23 108.5 14:46:33 108.4 14:46:43 108.2
14:45:54 108.1 14:46:04 108.3 14:46:14 108.1 14:46:24 108.4 14:46:34 109.9 14:46:44 108.1
14:45:55 108.3 14:46:05 108.5 14:46:15 108.4 14:46:25 108.3 14:46:35 109.1 14:46:45 108.6
14:45:56 108.4 14:46:06 108.6 14:46:16 108.5 14:46:26 108.3 14:46:36 108.6 14:46:46 108.6




South Delta Temporary Barrier Project Hydroacoustic Monitoring 2013
Middle River Barrier

Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

14:46:47  108.5 14:47:31 108.9 14:48:15  108.1 14:48:59  108.2 14:49:43  108.7 14:50:27  108.5
14:46:48  108.2 14:47:32  109.3 14:48:16 112.1 14:49:00 108.3 14:49:44  108.4 14:50:28 108.4
14:46:49  108.4 14:47:33  109.2 14:48:17 111.5 14:49:01 108.3 14:49:45  108.7 14:50:29  108.5
14:46:50 108.5 14:47:34  108.3 14:48:18  110.2 14:49:02  108.6 14:49:46  108.6 14:50:30 108.4
14:46:51 108.7 14:47:35  108.7 14:48:19  111.8 14:49:03  108.5 14:49:47  108.3 14:50:31 108.3
14:46:52  108.5 14:47:36  108.5 14:48:20 108.4 14:49:04 108.4 14:49:48  108.7 14:50:32 108.4
14:46:53  109.3 14:47:37  108.4 14:48:21 110.9 14:49:05 108.4 14:49:49  108.4 14:50:33  108.3
14:46:54  108.5 14:47:38  108.3 14:48:22 111.1 14:49:06  109.8 14:49:50 108.5 14:50:34 108.4
14:46:55 108.4 14:47:39  109.4 14:48:23  108.5 14:49:07  116.0 14:49:51 108.3 14:50:35 108.5
14:46:56  108.6 14:47:40 110.6 14:48:24  108.3 14:49:08 110.3 14:49:52  108.4 14:50:36 108.5
14:46:57  108.5 14:47:41 110.9 14:48:25 108.3 14:49:09 111.6 14:49:53  109.0 14:50:37  108.7
14:46:58  108.3 14:47:42 109.1 14:48:26  108.3 14:49:10  108.7 14:49:54  108.4 14:50:38  108.6
14:46:59  108.5 14:47:43  108.5 14:48:27  108.1 14:49:11 108.2 14:49:55 108.4 14:50:39  108.5
14:47:00 108.5 14:47:44  108.4 14:48:28  108.4 14:49:12  108.4 14:49:56 111.3 14:50:40 108.6
14:47:01 108.5 14:47:45 1104 14:48:29  108.3 14:49:13  108.3 14:49:57  110.3 14:50:41 108.7
14:47:02 108.4 14:47:46  109.2 14:48:30 108.3 14:49:114  108.9 14:49:58  108.6 14:50:42  108.2
14:47:03  108.5 14:47:47 1173 14:48:31 108.4 14:49:15  108.5 14:49:59  108.6 14:50:43 107.9
14:47:04 108.4 14:47:48  109.4 14:48:32 108.6 14:49:116 108.5 14:50:00 108.7 14:50:44  108.7
14:47:05 108.4 14:47:49  108.5 14:48:33  108.3 14:49:17  108.5 14:50:01 108.8 14:50:45 110.6
14:47:06  108.4 14:47:50  109.2 14:48:34  108.3 14:49:118  108.3 14:50:02  109.1 14:50:46  110.2
14:47:07  108.3 14:47:51 108.7 14:48:35 108.3 14:49:19 108.4 14:50:03  109.3 14:50:47  108.2
14:47:08  108.5 14:47:52  109.7 14:48:36  108.2 14:49:20 108.5 14:50:04  108.9 14:50:48  108.7
14:47:09  108.3 14:47:53  108.3 14:48:37  108.6 14:49:21 108.5 14:50:05 108.2 14:50:49  108.5
14:47:10  108.4 14:47:54  108.2 14:48:38  108.3 14:49:22 1113 14:50:06  108.4 14:50:50 108.6
14:47:11 108.4 14:47:55 108.3 14:48:39  108.2 14:49:23  108.7 14:50:07  109.6 14:50:51 108.3
14:47:12 108.5 14:47:56  108.5 14:48:40 108.2 14:49:24  108.4 14:50:08  108.7 14:50:52 108.4
14:47:13 108.4 14:47:57 108.4 14:48:41 109.0 14:49:25  108.3 14:50:09 108.4 14:50:53 108.4
14:47:14  108.3 14:47:58  108.2 14:48:42 109.0 14:49:26  108.3 14:50:10  108.2 14:50:54  108.4
14:47:15  108.2 14:47:59  108.5 14:48:43 108.2 14:49:27  108.8 14:50:11 108.5 14:50:55  108.3
14:47:16  108.3 14:48:00 108.6 14:48:44  108.2 14:49:28  108.4 14:50:12  108.1 14:50:56  108.4
14:47:17  108.5 14:48:01 108.4 14:48:45 108.4 14:49:29  108.5 14:50:13  108.4 14:50:57  109.0
14:47:18  108.4 14:48:02 108.4 14:48:46  108.4 14:49:30  108.1 14:50:14  108.4 14:50:58  109.0
14:47:19  108.4 14:48:03  108.3 14:48:47 108.6 14:49:31 108.9 14:50:15  108.3 14:50:59  109.7
14:47:20 108.2 14:48:04 108.4 14:48:48 108.5 14:49:32  108.5 14:50:16  108.5 14:51:00 108.4
14:47:21 108.5 14:48:05  108.3 14:48:49 108.4 14:49:33  108.2 14:50:17  108.3 14:51:01 108.5
14:47:22  108.4 14:48:06  108.5 14:48:50 109.0 14:49:34  108.5 14:50:18  108.6 14:51:02 108.6
14:47:23  108.5 14:48:07  108.3 14:48:51 108.6 14:49:35  108.3 14:50:19  108.7 14:51:03  108.7
14:47:24  108.3 14:48:08 108.2 14:48:52 109.3 14:49:36 108.4 14:50:20 108.3 14:51:04  108.7
14:47:25 108.6 14:48:09  108.3 14:48:53  108.6 14:49:37  108.6 14:50:21 108.4 14:51:05  108.7
14:47:26  108.3 14:48:10  108.7 14:48:54 108.4 14:49:38  108.4 14:50:22  108.6 14:51:06  108.8
14:47:27  109.3 14:48:11 109.3 14:48:55 108.4 14:49:39  108.7 14:50:23  108.5 14:51:07  111.6
14:47:28  109.3 14:48:12 1104 14:48:56  108.6 14:49:40 108.4 14:50:24  108.2 14:51:08 1114
14:47:29  109.1 14:48:13  108.9 14:48:57  108.7 14:49:41 108.5 14:50:25 108.4 14:51:09  109.4
14:47:30 108.7 14:48:14  108.2 14:48:58  108.3 14:49:42 108.2 14:50:26  108.4 14:51:10 1111




South Delta Temporary Barrier Project Hydroacoustic Monitoring 2013
Middle River Barrier

Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

14:51:11 1111 14:51:55  108.6 14:52:39  108.8 14:53:23 111.7 14:54:07  109.0 14:54:51 138.3
14:51:12  109.3 14:51:56  108.7 14:52:40 108.5 14:53:24  110.6 14:54:08 108.6 14:54:52  135.8
14:51:13 109.6 14:51:57  108.3 14:52:41 108.7 14:53:25  108.7 14:54:09 108.4 14:54:53 136.9
14:51:14  109.2 14:51:58  109.2 14:52:42 108.4 14:53:26 108.7 14:54:10  109.1 14:54:54  137.9
14:51:15  108.7 14:51:59  108.7 14:52:43  108.7 14:53:27  108.5 14:54:11 109.1 14:54:55 139.6
14:51:16  108.3 14:52:00 108.4 14:52:44  108.6 14:53:28  108.8 14:54:12 108.4 14:54:56  136.8
14:51:17  108.3 14:52:01 109.0 14:52:45  108.3 14:53:29  108.5 14:54:13 108.4 14:54:57  133.0
14:51:18  108.3 14:52:02  108.8 14:52:46  108.4 14:53:30 108.3 14:54:14  108.5 14:54:58  137.5
14:51:19  108.3 14:52:03 108.4 14:52:47  108.5 14:53:31 108.2 14:54:15  108.3 14:54:59  142.5
14:51:20  108.1 14:52:04  108.1 14:52:48 108.4 14:53:32  108.2 14:54:16  108.1 14:55:00 142.5
14:51:21 113.1 14:52:05 108.3 14:52:49  108.4 14:53:33  108.2 14:54:17  108.7 14:55:01 136.8
14:51:22 113.0 14:52:06  108.3 14:52:50 108.3 14:53:34  108.3 14:54:18  108.6 14:55:02  136.6
14:51:23  110.3 14:52:07  108.6 14:52:51 108.3 14:53:35  108.3 14:54:19  108.9 14:55:03 122.3
14:51:24  108.7 14:52:08 108.2 14:52:52  108.1 14:53:36  108.3 14:54:20 108.8 14:55:04 117.5
14:51:25 108.4 14:52:09 108.5 14:52:53 108.4 14:53:37  108.2 14:54:21 108.5 14:55:05 115.5
14:51:26  108.6 14:52:10 1094 14:52:54  108.9 14:53:38  108.3 14:54:22  108.5 14:55:06  113.1
14:51:27  108.5 14:52:11 108.5 14:52:55 108.9 14:53:39  108.6 14:54:23 111.7 14:55:07  114.2
14:51:28 108.4 14:52:12  108.7 14:52:56  108.4 14:53:40 108.3 14:54:24  109.7 14:55:08 110.3
14:51:29  108.6 14:52:13  108.8 14:52:57  108.5 14:53:41 108.4 14:54:25  108.8 14:55:09  110.9
14:51:30 108.6 14:52:14  108.5 14:52:58  108.5 14:53:42  108.8 14:54:26 111.8 14:55:10  108.6
14:51:31 108.6 14:52:15  108.9 14:52:59  108.2 14:53:43  108.6 14:54:27  114.2 14:55:11 108.5
14:51:32  108.3 14:52:16  108.9 14:53:00 108.4 14:53:44  108.4 14:54:28 1181 14:55:12  108.6
14:51:33  108.6 14:52:17  108.3 14:53:01 108.2 14:53:45 108.4 14:54:29  117.3 14:55:13  108.6
14:51:34  108.4 14:52:18  108.2 14:53:02  108.3 14:53:46  109.9 14:54:30 113.8 14:55:14  108.1
14:51:35  108.7 14:52:19  108.8 14:53:03 108.4 14:53:47  108.5 14:54:31 117.0 14:55:15 108.4
14:51:36 108.4 14:52:20 108.4 14:53:04  108.7 14:53:48  108.9 14:54:32  124.6 14:55:16  108.4
14:51:37  108.5 14:52:21 108.3 14:53:05 108.2 14:53:49  110.5 14:54:33  124.2 14:55:17  108.4
14:51:38  108.3 14:52:22  108.5 14:53:06  108.5 14:53:50 108.9 14:54:34  114.6 14:55:18  108.4
14:51:39  108.5 14:52:23  109.4 14:53:07 108.4 14:53:51 109.1 14:54:35 115.3 14:55:19  108.6
14:51:40 108.5 14:52:24  109.6 14:53:08 108.4 14:53:52  108.6 14:54:36 118.6 14:55:20 108.7
14:51:41 108.5 14:52:25  108.6 14:53:09 108.4 14:53:53  108.3 14:54:37  124.0 14:55:21 108.3
14:51:42  108.5 14:52:26  108.5 14:53:10  108.2 14:53:54  108.6 14:54:38  126.1 14:55:22  108.3
14:51:43  108.6 14:52:27  108.4 14:53:11 108.7 14:53:55  108.7 14:54:39  117.6 14:55:23  108.8
14:51:44  108.4 14:52:28  108.5 14:53:12  108.7 14:53:56  108.4 14:54:40 121.6 14:55:24  108.7
14:51:45  108.5 14:52:29  108.4 14:53:13  108.5 14:53:57  108.8 14:54:41 119.1 14:55:25  108.6
14:51:46  108.6 14:52:30 108.4 14:53:14  108.8 14:53:58  108.6 14:54:42 1221 14:55:26  108.5
14:51:47  108.6 14:52:31 108.5 14:53:15  108.7 14:53:59  108.2 14:54:43  126.5 14:55:27  108.8
14:51:48 108.4 14:52:32 108.5 14:53:16 108.3 14:54:00 109.0 14:54:44  128.4 14:55:28  108.5
14:51:49  108.5 14:52:33  108.4 14:53:17  108.1 14:54:01 108.2 14:54:45  128.0 14:55:29  108.7
14:51:50 108.2 14:52:34  108.5 14:53:18  108.3 14:54:02  108.5 14:54:46  135.0 14:55:30 108.6
14:51:51 108.2 14:52:35  108.3 14:53:19  108.4 14:54:03  108.7 14:54:47  128.2 14:55:31 108.4
14:51:52  108.6 14:52:36 108.5 14:53:20 108.5 14:54:04  108.3 14:54:48  132.9 14:55:32 108.4
14:51:53  110.3 14:52:37  108.3 14:53:21 108.6 14:54:05 108.8 14:54:49  129.2 14:55:33  108.4
14:51:54  109.7 14:52:38 108.4 14:53:22  108.6 14:54:06  108.8 14:54:50 136.5 14:55:34  108.5




South Delta Temporary Barrier Project

Hydroacoustic Monitoring 2013

Middle River Barrier
Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax
14:55:35 108.7 14:55:51 108.5 14:56:07 108.4 14:56:23 108.2 14:56:39 108.3 14:56:55 108.4
14:55:36 108.4 14:55:52 108.3 14:56:08 108.3 14:56:24 108.3 14:56:40 108.5 14:56:56 108.4
14:55:37 108.3 14:55:53 108.3 14:56:09 108.2 14:56:25 108.4 14:56:41 108.3 14:56:57 108.4
14:55:38 108.3 14:55:54 108.3 14:56:10 108.4 14:56:26  108.2 14:56:42 108.5 14:56:58 108.4
14:55:39 108.3 14:55:55 108.9 14:56:11 108.4 14:56:27 108.4 14:56:43 108.4 14:56:59 108.8
14:55:40 108.4 14:55:56 108.6 14:56:12 108.6 14:56:28 108.6 14:56:44 108.3 14:57:00 108.5
14:55:41 108.5 14:55:57 108.5 14:56:13 108.8 14:56:29 108.5 14:56:45 108.7 14:57:01 108.8
14:55:42 108.4 14:55:58 108.4 14:56:14 108.7 14:56:30 108.2 14:56:46 108.5 14:57:02 108.5
14:55:43 108.5 14:55:59 108.3 14:56:15 108.4 14:56:31 108.4 14:56:47 108.6 14:57:03 108.2
14:55:44 108.6 14:56:00 108.5 14:56:16 108.4 14:56:32 108.4 14:56:48 108.6 14:57:04 108.6
14:55:45 108.2 14:56:01 108.7 14:56:17 108.5 14:56:33 108.3 14:56:49 108.4 14:57:05 108.7
14:55:46 108.4 14:56:02 108.5 14:56:18 108.5 14:56:34 108.5 14:56:50 108.2
14:55:47 108.6 14:56:03 108.4 14:56:19 108.3 14:56:35 108.5 14:56:51 108.4
14:55:48 108.4 14:56:04 108.5 14:56:20 108.3 14:56:36 108.4 14:56:52 108.3
14:55:49 108.7 14:56:05 108.3 14:56:21 108.2 14:56:37 108.5 14:56:53 108.3
14:55:50 108.6 14:56:06 108.4 14:56:22 108.5 14:56:38 108.4 14:56:54 108.2
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Time
Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax
14:57:06 108.4 14:57:12 108.0 14:57:18 107.9 14:57:24 108.0 14:57:30 107.9 14:57:36  108.3
14:57:07 108.6 14:57:13 107.9 14:57:19 107.8 14:57:25 108.2 14:57:31 107.9 14:57:37 108.4
14:57:08 107.8 14:57:14 107.9 14:57:20 108.0 14:57:26  107.8 14:57:32 108.0 14:57:38 108.3
14:57:09 107.9 14:57:15 107.8 14:57:21 108.2 14:57:27 108.1 14:57:33 108.4 14:57:39 107.8
14:57:10 107.8 14:57:16 107.6 14:57:22 107.6 14:57:28 108.3 14:57:34 108.0 14:57:40 108.2
14:57:11 108.0 14:57:17 108.0 14:57:23 107.6 14:57:29 108.2 14:57:35 108.2 14:57:41 107.9




South Delta Temporary Barrier Project Hydroacoustic Monitoring 2013
Middle River Barrier

Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax Time LZFmax

14:57:42  108.3 14:58:26  108.3 14:59:10  124.9 14:59:54  108.6 15:00:38  108.2 15:01:22  108.6
14:57:43  107.9 14:58:27  108.1 14:59:11 1241 14:59:55  108.5 15:00:39 108.4 15:01:23  108.3
14:57:44  108.0 14:58:28  108.3 14:59:12  111.6 14:59:56  108.2 15:00:40 108.5 15:01:24  108.5
14:57:45  107.8 14:58:29  108.6 14:59:13 108.7 14:59:57  108.6 15:00:41 122.3 15:01:25  108.6
14:57:46  109.8 14:58:30 108.3 14:59:14  108.7 14:59:58  108.2 15:00:42 127.2 15:01:26  108.4
14:57:47  110.0 14:58:31 108.3 14:59:15  108.6 14:59:59  108.6 15:00:43 128.2 15:01:27  108.3
14:57:48  110.7 14:58:32  108.5 14:59:16  108.3 15:00:00 108.6 15:00:44  133.7 15:01:28 108.4
14:57:49  108.0 14:58:33  108.4 14:59:17  108.3 15:00:01 108.6 15:00:45 134.9 15:01:29  108.5
14:57:50 108.0 14:58:34 108.4 14:59:18  108.4 15:00:02 108.6 15:00:46 132.4 15:01:30 108.5
14:57:51 107.9 14:58:35  108.4 14:59:19  108.6 15:00:03 108.2 15:00:47  129.5 15:01:31 108.5
14:57:52  107.8 14:58:36  108.4 14:59:20 108.4 15:00:04 108.2 15:00:48 116.5 15:01:32  108.3
14:57:53  108.3 14:58:37  108.9 14:59:21 108.1 15:00:05 108.3 15:00:49  108.7 15:01:33  108.5
14:57:54  128.8 14:58:38  108.3 14:59:22  108.5 15:00:06 108.4 15:00:50 108.2 15:01:34 108.4
14:57:55 1241 14:58:39  108.6 14:59:23  108.3 15:00:07 108.6 15:00:51 108.6 15:01:35 108.4
14:57:56  132.3 14:58:40 108.4 14:59:24  108.6 15:00:08 109.4 15:00:52 108.4 15:01:36 108.4
14:57:57  132.0 14:58:41 108.7 14:59:25  108.7 15:00:09 113.7 15:00:53 108.4 15:01:37  108.7
14:57:58  133.9 14:58:42  108.6 14:59:26 109.0 15:00:10 113.0 15:00:54  108.5 15:01:38  108.7
14:57:59  132.8 14:58:43 108.4 14:59:27  108.4 15:00:11 126.3 15:00:55 108.4 15:01:39  108.3
14:58:00 137.8 14:58:44  108.6 14:59:28  108.2 15:00:12 121.9 15:00:56  109.0 15:01:40 108.5
14:58:01 139.1 14:58:45  108.2 14:59:290  108.5 15:00:13  135.3 15:00:57  117.7 15:01:41 108.4
14:58:02  142.8 14:58:46  108.2 14:59:30 108.6 15:00:14  134.6 15:00:58  110.1 15:01:42  108.5
14:58:03  138.0 14:58:47  108.3 14:59:31 108.6 15:00:15 1341 15:00:59 108.4 15:01:43  108.5
14:58:04 137.0 14:58:48  108.3 14:59:32  108.4 15:00:16  134.9 15:01:00 122.1 15:01:44  108.8
14:58:05  131.7 14:58:49  109.3 14:59:33  108.7 15:00:17 1425 15:01:01 114.7 15:01:45 108.6
14:58:06  122.7 14:58:50 115.7 14:59:34  108.4 15:00:18  143.6 15:01:02  109.7 15:01:46  108.7
14:58:07 122.3 14:58:51 126.9 14:59:35  109.2 15:00:19  136.3 15:01:03 127.4 15:01:47 108.4
14:58:08 119.4 14:58:52  114.7 14:59:36  128.3 15:00:20 133.9 15:01:04  122.9 15:01:48  108.6
14:58:09 111.8 14:58:53  137.0 14:59:37 124.7 15:00:21 130.9 15:01:05 1254 15:01:49  108.7
14:58:10 108.6 14:58:54  132.2 14:59:38  109.4 15:00:22 130.4 15:01:06  139.5 15:01:50 108.7
14:58:11 108.5 14:58:55 130.5 14:59:39  108.9 15:00:23  121.6 15:01:07  138.1 15:01:51 108.8
14:58:12 108.7 14:58:56  142.9 14:59:40 127.0 15:00:24  139.0 15:01:08 144.4 15:01:52 108.4
14:58:13  108.3 14:58:57  142.8 14:59:41 139.0 15:00:25 113.8 15:01:09 137.2 15:01:53  108.5
14:58:14  108.8 14:58:58  145.1 14:59:42 138.3 15:00:26  108.6 15:01:10  130.8 15:01:54  108.6
14:58:15  108.3 14:58:59  133.4 14:59:43  139.0 15:00:27  108.5 15:01:11 133.8 15:01:55  108.7
14:58:16  108.5 14:59:00 1274