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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 1600 permit,

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 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 smolts by significantly decreasing their
diversions down Old River, consequently reducing their entrainment at the SWP and CVP pumps.
California Central Valley steelhead also benefit from this protective action. 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
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the HOR was installed as an alternative to the rock 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 SJR 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.

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.

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.

Table 1: 2012 Temporary Barriers Project Installation and Removal Schedule

Installation Notched Removal

Barrier Started Closed Completed Started Breached Completed

0ld River near Tracy | 03/18/12 | 03/31/12 | 04/06/12 | 09/14/12 | 10/16/12 | 10/22/12 | 11/08/12
Middle River 03/12/12 | 03/14/12 | 03/16/12 | 09/14/12 | 10/29/12 | 10/30/12 | 10/30/12
Grant Line Canal 04/06/12 | 05/05/12 | 05/05/12 | 09/14/12 | 10/16/12 | 10/22/12 | 11/06/12

Head of Old River 03/16/12 | 04/01/12 | 04/09/12 | NoNotch | 06/01/12 | 06/04/12 | 06/22/12

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

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 2012 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 and installation of
the spring rock barrier at the head of Old River. The 2012 Head of Old River Fish Monitoring Study was
implemented to study fish with a rock barrier in place. 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 2012 the option of raising by one foot the MR barrier to increase water level and
improve circulation was exercised on July 3, 2012. Also in 2012, the GLC flashboard structure was
replaced on June 14 and 15.

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 (NAVDS8S).

On September 19, 2012, 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 14, 2012, 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 14, 2012, enough flashboards were removed to



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 spring HOR rock barrier is intended to prevent downstream-migrating salmon smolts in the San
Joaquin River from entering Old River, which would expose them to State Water Project (SWP) and
Central Valley Project (CVP) diversion operations and unscreened agricultural diversions. The spring HOR
rock barrier is constructed with approximately 12,500 cy of rock to form a 225-foot long and 85-foot
wide (at the base) berm (0.44 acre) and it has a crest elevation of 12.3 feet (NAVD88). Construction at
the south end of the barrier includes the placement of eight, 48-inch diameter culverts with slide-gates
into the barrier abutment. The middle section includes a 75-foot clay capped weir at an elevation of 8.3
feet. Unlike the ORT and GLC barriers, there is no boat portage facility at this barrier.

Based on recommendations from the NMFS and the USFWS, DWR facilitated changes to the barrier
installation schedule and culvert number for the 2012 installation of the HORB. The HORB installation
began two weeks early on March 16 and achieved the NMFS deadline of an April 1 closure of the barrier.
In addition to this, the number of culverts placed in the barrier was raised from six to eight based on the
USFWS recommendations to offset any early installation impacts to Delta smelt.

The fall HOR Barrier was not installed in 2012.

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 2012 were initiated on April 5 at all temporary barriers construction sites
and their corresponding storage facilities. Surveys, construction monitoring and post-construction
monitoring continued through June 1, 2012. For complete details, see Appendix 1: (Swainson’s Hawk
Survey and Monitoring Report).

Although 2012 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
five occasions when turbidity increased more than 15 NTU above background levels. This occurred on
10/29/2012, 11/5/2012, and 11/7/2012 at ORT, on 10/24/2012 at GLC and on 10/24/2012 at MR. No
turbidity increases greater than 15 NTU were observed at the head of Old River during construction. 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 57.8 NTU
occurred during the construction of the ORT barrier on 11/5/2012. This measurement was 24.7 NTU
above the background measurement of 33.1 NTU. For complete water quality data see Appendix 5
(Water Quality Monitoring Data) which includes data collected during the installation and removal of
the 2012 Temporary Barriers.

Overall, water quality measured during construction was well below the thresholds set by the
CVRWQCB, however, there were five instances when measured turbidity increases were greater than 15
NTU.

Dissolved Oxygen

In 2012, 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
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 and the HOR rock barrier. 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.



Representative Site Photographs

2012 Middle River Barrier 2012 Grant Line Canal Barrier

2012 Old River near Tracy Barrier 2012 Head of Old River Barrier



Post Construction Photos

Middle River

Grant Line Canal

Head of Old River



Old River Tracy
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Swainson’s Hawk Survey and Monitoring Report
Temporary Barriers Project
2012 Construction Season

The following is the compliance report on Swainson’s Hawk surveys and monitoring for the
Temporary Barriers Project construction activities in the 2012 nesting season. All observations
and conclusions were made by Michael Bradbury, Staff Environmental Scientist for DWR,
unless otherwise noted. 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 2 months and 1 month earlier, respectively.

Head of Old River Barrier

The construction of the Head of Old River Barrier began March 15 and was completed on April
1. Swainson’s Hawk surveys were conducted beginning April 5, and completed on June 1. No

Swainson’s Hawks were nesting at the time the barrier was constructed. One Great Horned Owl
nest was found near the construction site (Figure 1), but well away from those activities.

Figure 1. Swainson’s Hawk nests at the Head of Old River barrier site in 2012.
The HOR barrier was removed from June 1 to June 21. Three Swainson’s Hawk territories had

been identified prior to the removal of the barrier, but none of the Swainson’s Hawks there
nested within ¥ mile of the construction activities.
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Middle River Barrier

Construction on the Middle River (MR) barrier was begun on March 12 and was completed on
March 16. Additional work was conducted at the barrier site in the first week of July. The
barrier site was surveyed and monitored beginning in the second week of March by DWR
Environmental Scientist Mike Cane. Swainson’s Hawk surveys were not conducted until after
the barrier was constructed when the birds had returned from their wintering grounds.

A pair of Swainson’s Hawks constructed a nest on the island west of the barrier site (Figure 2)
and were incubating eggs on April 30, but by July 1 and prior to additional construction at the
Middle River Barrier, the nest had failed according to observations made by Mike Cane and
DWR Environmental Scientist Danika Tsao.

Figure 2. Raptor nests at Middle River barrier site in 2012.

An active Red-tailed Hawk nest was identified in the second week of March, and observations on
July 1 and 2 indicate that at least one young fledged from the nest.

Old River/Tracy Barrier

The Old River Tracy barrier was constructed from March 15 to April 6. Swainson’s Hawk
surveys were conducted from April 5 to April 30. 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 Owl pair each nested across the river from the ORT rock storage area (Figure 3). On
April 30, the Red-tailed Hawks had at least 1 chick and the Great Horned Owls had at least 2
chicks. A Great Horned Owl pair nested in the eucalyptus tree on the in-stream island upstream
of the barrier site. On April 5, an owl was seen on the nest incubating. On April 30, the nest was
empty and had apparently failed.
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Figure 3. Raptor nests at Old River, Tracy barrier site in 2012.

Grant Line Canal Barrier and Accessory Areas

Construction of the Grant Line Canal barrier began in the second week of April and was
completed May 5; construction activities ended on May 7. Swainson’s Hawk surveys were
initiated on April 5 and surveys and monitoring were completed on June 1, with an incidental
observation of the Grant Line Canal nest in mid-June. Seven raptor nests and one nest territory
were found and monitored during the nesting and construction season (Figure 4) near the barrier
site, haul road and rock-storage site.

Three pairs of Swainson’s Hawks nested in the project area, and a fourth pair of Swainson’s
Hawks had a nest territory but did not nest. All three pairs of nesters were late laying eggs,
which didn’t occur until the first week of May. Nest one (1) was in a willow tree along the north
portion of the haul road; it was built on an old Red-tailed Hawk nest which was in danger of
falling out of the tree even before the female hawk laid eggs. By mid-May, the nest collapsed
and failed. Nest (2) was constructed in a walnut tree at the south end of the haul road. As of
June 1 (post-construction), the female was still on eggs, and no additional observations were
made of the nest. Nest (3) was built at the top of an oak tree on Grant Line Canal, 250 meters
east of the barrier. On June 1, the female appeared to be on eggs, and in mid-June, date
unknown, one young chick was observed on the nest, being fed by the female. A pair of
Swainson’s Hawks occupied a territory 400 meters west of the barrier on the in-channel island.
Although the pair aggressively defended its territory, they did not build a nest.
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Figure 4. Raptor nests near the Grant Line Canal construction facilities in 2012.

Three Red-tailed Hawks nested in the vicinity of project activities, 2 along the haul road and one
on Grant Line Canal. Each of the three nesting pairs produced at least one chick, which were
observed post-project. One pair of Great Horned Owls also nested along the haul road and
produced at least 2 chicks. The nest they used was used the previous year, an old Red-tailed
Hawk nest, and the nest collapsed before the chicks fledged. At least one chick managed to stay
in the tree or adjacent trees for several days, but it is unclear if it survived.

Two issues were noted for the last day of construction (5-05-12): Flatbed trucks carrying mats
for the boat ramp were parked immediately across Grant Line Canal from the Swainson’s Hawk
nest on Grant Line Canal, and there was some human activity as those trailers were prepared for
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off-loading and removal. Disturbance near Swainson’s Hawks nests must be limited to the
greatest extent possible, so no parking zones should be established within 200 yards of an active
nest. In future years these no parking zones will be clearly demarcated. Also, dust abatement
measures were not in place when this was observed. Dust was being carried toward the active
nest, which can cause nest abandonment. Although the dust did not impair observations of the
nest and did not cause abandonment, dust abatement measures should be followed to prevent
dust from being transported toward active nests.

Conclusions and Additional Information

The 2012 nesting season was another bad year for Swainson’s Hawks, as well as Red-tailed
Hawks and Great Horned Owls. At the initiation of surveys it was noted that all raptor species
observed in the South Delta and locations around the Sacramento Valley were late in egg laying;
some were very late. According to available migration data, Swainson’s Hawks were late
returning from wintering grounds, and left California very early for areas south of the US border.
Nest failure was high for all three species, and those that successfully raised young typically only
had one chick. The pattern and results of nesting for the three species indicates that food
resources were limited, although it is not clear why that is, whether a natural cycle for the prey
species, or weather related.

Although 2012 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.
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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)
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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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Appendix 3: Biological Monitoring Data Sheets
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Summary of Nesting Raptor and Western Pond Turtle Surveys for ORB ORT and
’ MR barrier sites

Head of Old River:
-Surveyed on both sides of Old River (OR), but not on the opposite side of the San Joaqurn Rlver (SJR).

-Surveys lasted around three hours (10:40 AM to 2:00 PM) for this site, two hours South of OR and one
hour North of OR. ' : :

| -South of OR: Two pairs of Red-tailed hawks were construc’ting/restoring nests in the immediate vicinity

of the construction site (See Breeding Raptor Survey Maps, RTHw Nest 1 and RTHw Nest 2). These two
pairs displayed heavily and vocalized often in their displays. Both pairs were downstream (North) of the

. 'OR/SIR divergence, however, they were on different sides of the SIR. Several other Red-tailed hawks

came into the area, including one pair which was there when I arrived but quickly left (RTHw Pair 3) and

a single bird that was chased off by the pair on the West side of the SIR (near RTHw Nest 1).

_-North of Old River: | verified the nesting sites for the two pairs I had been watching from the South.

‘Along the SIR a single Red-tailed hawk flew from some willows as | drove by (RTHw in Willows), a White
Tailed Kite displayed (WTKt display) above a large area of cottonwoods, a pair of Swainson’s hawks
displayed and vocalized above a field but soon flew off far to the west (SwHw pair display)and a female
Northern Harrier flew over the same field in typical foraging behavior.

-No Western Pond Turtles were seen.

-Phainopepla pair seen foraging in Elderberry bush on East side of SJ_R.
Old River Tracy:

-Surveys conducted from North side of OR.

-Conducted Surveys for about one hour from 2:15 to 3:15.

~-Several SwWHw were seen soaring and displaying along Finck Road over Alfalpha fields as the road

approaches the levy, but none were within a half mile of the barrier. After the Staging area, as the road
goes up to the levy there was a hunting RTHw on a utility pole (RTHw 1 hunting) that flew as | drove
onto the levy. It landed in a tree near the staging area (RTHw 1). Immediately across OR from where
the road pulls onto the levy an active GHOw nest could be seen (GHOw in tree). Several NHar were
seen flying over the adjacent fields in typical foraging behavior. A nest box with a nesting Brow is
extremely close to the barrier construction site (BrOw in nest box) and an unidentified raptor was
perched in a tree around west of the construction site along OR (UNID rator in tree).

-No Western Pond Turtles were seen.
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Middle River:

-Surveys conducted from Sorth side of MR.

. -Conducted Surveys for about one hour from 3:30 to 4:30.

-There is a great egret, black crowned night heron and great blue heron colony on the islands in the
middle of MR (see “MR Nesting Raptor Map”). A single RTHw flew from a Eucalyptus grove (RTHw
potential nest and Merl) and landed on top of one of the trees. It stayed there for three minutes and
then flew off to the West. After it had flown away | approached the small grove to look for signs of
nesting. In one of the trees was a nest with freshly added material, but no hawk could be seen. |

continued to look around when a female Merl flew around and landed on a branch still within the grove.

After observing the Merl for a few minutes | exited the grove and a farmer came to work ona pump
nearby. As he drove under a tree a second RTHw flew out. | assume this bird was in the nest but |

cannot verify.
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Department of Water Resources
Biological Monitoring Field Report

Project: Temporary Barriers Project
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Biological Monitoring Field Report

Project: Temporary Barriers Project
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Biological Monitoring Field Report

Project: Temporary Barriers Project
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Biological Monitoring Field Report
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Comments for all Concerns Noted Above/Species Observed/ General Comments:
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Department of Water Resources
Biological Monitoring Field Report

Project: Temporary Barriers Project

Biologist Name | Muoch e A Caue Date b 16- 172

Start Time 4 e : ' End. Time {032

Comments for all Concerns Noted Above/Species Observed/ General Comments:

HOR- S0BA oo n Hutn ooer
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e, Department of Water Resources
Biological Monitoring Field Report

S

: g tAL.\“-ﬂg'
- . Project: Temporary Barriers Project
Biologist Name | M\ M [ Date L-14-12
Start Time < End Time (C:30

Comments for all Concerns Noted Above/Species Observed/ General Comments:
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MO (DA (LS P pé"k«éi

Construction Activities Performed:
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o Department of Water Resources
: | Biological Monitoring Field Report
| W(A\.\&Q. .
Project: Temporary Barriers Project :
Biologist Name | Mibe Cone . Date b-273H- 1
Start Time | 7 ey ' End Time

Comments for all Concerns Noted Above/Species Observed/ General Comments
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Construction Activities Performed:
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K

g | Department of Water Resources
4@y | Biological Monitoring Field Report
%‘rm“‘; . . . ' '
Temporary Barriers Project ' '
Biologist Name ' o Date T B~ a
| ﬁm%f VDW Start Time | C7/5~ End Time |}/ 45
| Yes | No Yes | No ]
y Safety Signage per Plans X Swainson’s Hawk monitoring complete
All Construction Activities w:thm Work Dead or Injured Animals on or Adjacent
\_( Boundaries » X | to Work Area
> -| Inspection for Equipment Leaks ‘ ™ Other Wildlife search completed
WA | M/A | Hazardous Materials Properly Stored X | . | Trash Properly Handled
> Fugitive Dust Measures Functioning >¢ | HazMat containment kit present

Comments for all Concerns Noted Above/Species Observed/ General Comments:'
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e | Department of Water Resources
& % . . e e e
g : Biological Monitoring Field Report
\ &
K
, Project: Temporary Barrlers Pro;ect
Biologist Name | Michete A (o Date i0-16 -12
Start Time 6.d0 - End Time 730

Comments for all Concerns Noted Abov_e/Species Observed/ General Comments:
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Construction Activities Performed:
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Department of Water Resources

B@ | Biological Monitoring Field Report
e, WS

i Project: Temporary Barriers Project | :
Biologist Name QP Tkacl Date ANk V3,200

Start Time | 0oy Wy End Time FEEER S

Comments for all Concerns Noted Above/Species Observed/ General Comments:
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»* s Department of Wat_er Resources
LG | Biological Monitoring Field Report
'é,tl? m‘d@’ R : ‘
Project: Temporary Barriers Project
Biologist Name | \,[0 Tk o\, | pate (A r 18, 10\ 2
Start Time | 0oL ey End Time Y5> Lirs

Comments for all Concerns Noted Above/Species Observed/ General Comments:
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Department of Water Resources
Biological Monitoring Field Report

. o erse
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Project: Temporary Barriers Project |

Biologist Name | Ruth Darling Date 10/22/2012

Start Time | 1050 - End Time | 1200:

Comments for all Co‘n'cerns Noted Above/Species Observed/ General Comments:

Arrived onsite at Old River, Tracy at approximately 1045 a.m. The Old River channel runs adjacent to and is

directly south of the levee road, agriculture fields occur north of the levee road.

Vegetation within the channel is primarily water hyacinth, vegetation occurs on the banks of the Old River

channel.

Weather: cloud cover and scattered showers; ~52 F

Wind speed: 6-10 mph

Species seen: Great white egret foraging within Old River channel.

Construction Activities Performed:

One backhoe removing rock within the water channel, and below the waterline ; and one backhoe picking

up rock and loading into a dump truck. The dump truck takes the rocks to the stockpile yard, approximately

0.25 miles from barrier site.
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Department of Water Resources
Biological Monitoring Field Report

Project: Temporary Barriers Project

' .| Date LO—'Z"\?»—-LL

Biologist Name | M\ilee (7, .

Start Time | 9 2.0 End Time

| Comments for all Concerns Noted Above/Species Observed/ General Comments:
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Department of ‘Water Resources
Biological Monitoring Field Report

. Project: 'Temporary Barriers Project (Grant Line Canal)
Biologist Name | Kristin Ford ' Date 10.29.12

Start Time | 10:45am - End Time | 11:45 am

Comments for all Concerns Noted Above/Species Observed/ General Comments:

Arrived onsite at 10:45 am. Rock removal occurring in channel, one forklift moving rock from channel to

-| stationary island and one forklift moving rock from stationary island to dump truck. Two dump trucks

moving rock from construction site to 3-4 miles offsite. One water truck seen during site visit. Metal dock on

adjacent side of channel not moved. Water hyacinth in area, mostly around the bridge (west of project site).

Please see S:\FPO\FPO\Flood Corridor\_EnvSupport\Bay- Delta_EnvSupport\TBP Ag-Barriers\Pictures\

Grant Line Canal 10.29 for pictures.

Temp: Approx. 55°

Weather: Sunny

Species Seen: Great White Egret, Snowy Egret

Construction Activities Performed: .
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Department of Water Resources
'Biological Monitoring Field Report

Prdject: Temporary Barriers Project (Old River)

Biologist Name | Kristin Ford

Date

10.29.12

Start Time | 12 noon

End Time |

12:59 pm

/

Comments for all Concerns Noted Above/Species Observed/ General Comments:

Arrived onsite at 12 noon. Rock removal occurring in channel, one forklift (larger) moving rock

(with dredging device) from channel to stationary island, and oﬁé (smaller) forklift moving rock from

stationary island to dump truck. One dump truck moving rock from construction site to rock pile approx.

0.25 mile away. Rocks are level with the levee on adjacent side of canal. Water hya’cinth prevalent in canal

darea..

Please see S:\FPO\FPO\Flood Corridor\_EnvSupport\Bay- Delta_EnvSupport\TBP Ag-Barriers\Pictures\

Old River 10.29 for pictures.

Temp: Approx. 62°

Weather: Sunny

Species Seen: Great White Egret, Snowy Egret

Construction Activities Performed:
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Department of Water Resources
Biological Monitoring Field Report

Project: Temporary Barriers Project (Mlddle River)

Biologist Name | Kristin Ford Date 10.29.12

\

Start Time | 1:05 pm \ .| End Time 1:59 pm

Comments for all Concerns Noted Above/Species Observed/ General Comments:

Arrived onsite at 1:05 pm. Rock removal occurring in channel, one forklift (larger) moving rock (with

dredging device) from channel to stationary island, and one forklift (smaller) moving rock from stationary

island to dump truck. One dump truck moving rock from construction site to rock pile approx. 0.25 mile

away. Rocks are level with the levee on adjacent side of canal. Water hyacinth prevalent in canal area.

Please see\S:\FP'O\FPO\Flood .Corridor\_EnvSupport\Bay—_ Delta_EnvSupport\TBP Ag-Barriers\Pictures\

Middle River 10.29 or pictures. '

Temp: Approx. 64°

. Weather: Sunny

Species Seen: Great White Egret, Snowy Egret

| Construction Activities Performed:
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Department of Water Res'oUr_ces
Biological Monitoring Field Report

Project: Temporary Barriers Project

Biologist Name | Ruth Darling

‘Date

10/30/2012

Start Time | 1036

End Time -

1200

Comments for all Concerns Noted Above/Species Observed/ General Comments:

Arrived onsite at Grant Line Canal at approximately 1036 a.m. Vegetation within the channel is primarily

water hyacinth, riparian vegetation occurs on the banks of the Grant Line Canal channel.

‘| Weather: sunny, clear skies; ~59 F

Wind speed: 2 mph

Construction Activities Performed:

1 backhoe removing rock beneath the waterline and 1 backhoe loading rock into a dump truck. The dump-

truck carries the rock offsite.to stockpile location. Rock removal is approximately ninety percent (90%)

complete.
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Department of Water Resources
Biological Monitoring Field Report

Project: Temporary Barriers Project

Biologist Name | Ruth Darling

Date

10/30/2012

Start Time

1215

End Time

1330

Comments for all Concerns Noted Above/Species Observed/ General Comments:

Arrived onsite at Old River, Tracy at approximately 1215. Vegetation within the channel is primarily

water hyacinth, riparian vegetation occurs on the banks of the Old River channel.

Weather: sunny, clear skies; ~59 F

Wind speed: 2 mph

Species observed: Great Blue Heron seen in the ag. fields, northeast of levee road.

Construction Activities Performed :

1 backhoe rerhoving rock beneath the waterline and 1 backhoe loading rock into a dump truck. The dump

truck carries the rock offsite to stockpile location. Rock removal is approximately seventy-five percent (75%)

| complete.
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Department of Water Resources
Blologlcal Monltormg Field Report

) Pro;ect -Temporary Barrlers Project
Biologist Name Micheo A L,Ovu/ Date io-3l-i2.
_ : Start Time | 9 .60 End Time

Comments for all Concerns Noted Above/Species Observed/ General Comments:
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Department of Water Resources
Biological Monitoring Field Report

///—\
"&)

: ’ Pro;ect Temporary Barriers Project
Biologist Name M e C/z\w-o-—-— Date {1-1- |
Start Time i 30 " | End Time il\~.o0

Comments for all Concerns Noted Above/Species Observed/ General Comments:
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Department of Water Resources
Biological Monitoring Field Report

Project: Temporary Barriers Project

Biologist Name | ApeiL mefivenw ' Date )2/l .
- Start Time | jp gm End Time /PM

Comments for all Concerns Noted Above/Species Observed/ General Comments:
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s Department of Water Resources
@f’ Biolvogical Monitoring FieId-Report
%QW(A \‘dzs

o Pro;ect Temporary Barriers Project | ,
Biologist Name | M\ & Coa Date. 11-8 - 17¢C
' Start Time | =74 & = End Time '

Comments for all Concerns Noted Above/Species Observed/ General Comments:
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Department of Water Resources
Biological Monitoring Field Report

: Project: Temporary Barriers Project (Old River)
Biologist Name | Kristin Ford :

Date

11.7.12

Start Time | 10:50 am

End Time

11:57 am

Comments for all Concerns Noted Above/Species Observed/ General Comments:

Arrived onsite at 10:50 ami. Rock removal occurring in channel, with two forklift s moving rock

from channel to road. One dump truck moving rock from construction site to rock pile approx. 0:25 mile

away. In addition, rock pile offsite has forklift moving rock. Stationary island is gone. Additional forklift °

onsite, running, and not being used. Rocks are level with the levee on adjacent side of canal.

Water hyacinth EXTREMELY prevalent in canal area. One water truck seen during visit.

Please see S:\FPO\FPO\Flood Corridor\_EnvSupport\Bay- Delta_EnvSupport\TBP Ag-Barriers\Pictures\

Old River 11.7 for pictures.

)

Temp: Approx. 71°

Weather: Sunny

Species Seen: Great White Egret, Snowy Egret

Construction Activities Performed:
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Department of Water Resources
Biological Monitoring Field Report

Project: Temporary Barriers Project

Biologist Name | Ruth Darling Date 11/08/2012

Start Time | 1115 End Time 1200

Comments for all Concerns Noted Above/Species Observed/ General Comments:

| Arrived onsite at Old River, Tracy at approximately 1115. Vegetation within the channel is primarily

water hyacinth, riparian vegetation occurs on the banks of the Old River channel.

Weather: sparse cloud cover

Construction Activities Performed:

Construction complete. Clean-up occurring in the rock stockpile location.
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Appendix 4: Worker Environmental Awareness Program Outline and Handouts






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.

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

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.

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

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

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

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

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.
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Georgiana Slough
Non-Physical Barrier

Worker Environmental
Awareness Training

WEAP Handout

Delta Smelt

Hypomesus transpacificus

Threatened -
State and Federal

Migrate from SF Bay to
Delta

Spawn from Jan. to Jul.
mostly in the Delta.

Eat microscopic
crustaceans

Longfin Smelt

Spirinchus thaleichthys

Species of Concern

Migrate from SF Bay

through Delta

Spawn in late winter to
Spring in the Delta

Eat microscopic
crustaceans

Rainbow Trout (Steelhead)

Oncorhynchus gairdneri

Endangered —
Federal

Migrate from fresh to
salt water and back

Spawn in fresh water
from Dec. to Apr.

Western Pond Turtle

State-Species of Concern

Nests Mar. to Aug. along
waterways

Basks on logs and beaches

Chinook Salmon

Oncorhynchus tshawytscha

Federal
Spring = Threatened
Winter = Endangered

Migrate from fresh to
salt water
Spawn in fresh water

Delta is a migratory

Juveniles migrate
through the Delta
year round

Migration route affects | I
survival

Green Sturgeon

Acipenser medirostris

Threatened -
Federal
Long-lived, slow
growing fish

Swainson’s Hawk
State-Threatened

Adults are mostly
marine

Spawn in fresh
water

Young migrate to

Nest from Mar to May

salt water

Protected from construction impacts
within a % mile of nests
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Appendix 5: Water Quality Monitoring Data






¥ J0 T 98ed

mojag

anoqy

mojag

anoqy

uns

T/8/v

mojag

anoqy

molag

anoqy

10§

/Ly

Xxneaq e uoser

Jalem uj yoo4 Suidwng

70> T0

8'8¢ 0ST

70> T0

0'8¢

v0cT

mojag

00¢T

anoqy

Xxneaq e uoser

J31em uj yood Suidwng

70> T0

6°€C 0ST

T0> T0

€€T

Lv60

mojag

0ootT

anoqy

2]

T/9/v

mojag

anoqy

mojag

anoqy

anyj

tT/s/y

mojag

anoqy

mo|ag

anoqy

pam

[A%a74%

mo|ag

anoqy

mo|ag

anoqy

sanJ

T/e/y

mo|ag

anoqy

mo|ag

anoqy

uow

/ey

FEYSER:Ie}

SUOI1BAIBSqO

painsesN | pjoysadyl

paJnsesN | ploysadyl

(1/7w)
Sp1|oS 3|qe3]119s

(100€ @ NLN)

Aupiqang

(1Sd)
awiy

uoles07
9|dwes
Jaluleg

a1eq

$92JN0S3Y J91eAMA JO uawuedaq ejuiojlije) jo ajers

|eue) auljuelo - Jalieg o0y Alesodwa] NS

2102 3unds
Sp1joS 3|qed|119S pue Alpiqin] 10} S3nsdy SulioMUON

A5-1




$92/N0S3Y J91eMA JO uawedaq ejuiojlije) jo ajers

SP1|OS 3]qea[113S pue AMpigin] 10} S}Ns3Y SULIOHUOA

$921n0s3Y Ja31e W JO JUdWedaq eluioylje) Jo aeis

t Jo ¢ a8ed
Mo|ag uns
anoqy
mojeg TT/ST/Y
anoqy
Mo|ag s
anoqy
mojeg [4%4a%4%
anoqy
mopg | 4
anoqy
uews|o) wo] 310M J31em ON Mo|ag T/€T/v
anoqy
xneaq e uoser Ja3em ul 3oJ Sujdeld 10> 10 e 0ST sozt molpg | 4nyj
10> 10 158774 00¢T anoqy
xneaq eq uoser Ja3em ul 3oJ Suldeld 10> 10 L0 0ST 0S80 mo|ag (494474 %
10> 10 1Ce G180 anoqy
uews|o) woj Jajem ul xoJ Supe|d 10> 10 6'8T 0ST STET molpg | pam
10> 10 1°0¢ 00€T anoqy
uews|o) woj Jajem ul xdoJ Supe|d 10> 10 €7¢ 0ST 0060 mo|ag /Tty
10> 10 S6T ST60 anoqy
uews|o) woj Jajem ul xdoJ Supe|d 10> 10 e 0ST STET moljpg | sany
10> 10 0°0¢ 00€T anoqy
uews|o) woj Ja3em ul xoJ Sujdeld 170> 10 L'8T 0ST 0£60 mo|ag T/ot/Y
10> 10 6'CC 0160 anoqy
uasuaf auAepn J91eMm Ul yooJ 3uldeld T0> T0 r4 W4 0ST 01T mo|ag uow
10> 10 7'6T 00¢T anoqy
uasuar auAep Ja3em ul 3oJ Suldeld 10> 10 0'€e 0ST 080 mo|ag t/6/v
10> 10 06T 0€80 anoqy
SEVVEN 0] Suoll1eAIasqQ paJnsealN | ploysadyl | painsealN | ploysaJyl (1Sd) uolled0 aleq
(1/1w) (100€ ® NLN) awi] sidwes
Spljos 3|gea|119s Avpiging Jauleg
|eue) auljpuesn - Jaluieg ooy Alesodwa] :0MS
2102 8unds

SP1jOS 3]qe3113S pue ANpigin] 10} s} nsay Suli0}UOA|

A5-2



$92/N0S3Y J91eMA JO uawnedaq ejuiojlije) jo ajers

2102 3unds

SPI|OS 3|qe3[113S pue AMpigin] 10} S}NsaY SUlIOHUOA

¥ o € a8ed
Mmojog ung
anoqy
Mmo|ag /ey
anoqQy
Mmojog 108
anoqQy
Mmo|ag /1Yy
anoqy
Xneaq eq uoser J91eM Ul JO}eABIX] 10> T0 a4 0ST 60CT mo|ag 144
10> 10 8'6T T0TT anoqy
xneaq e uoser Jaiem uj Jojenedxy 10> 10 1'ST 0ST 580 mo|ag t/ot/y
10> 10 e 0€80 anoqy
Xneaq ej uoser J91eM Ul JO}eABIX] 10> T°0 122 0ST S0¢T mo|ag any |
10> 10 18T 00zt anoqy
xneaq eq uoser Jaiem uj Jojenedxy 10> 10 6'6T 0ST GETT mo|ag /6Tl
10> 10 6'8T STIT anoqy
uewsjo) woj 191em Ul sy0ou Buling 10> 10 8'ST 0ST geeT molpg | pam
10> 10 67T 0€€T anoqy
uewsjo) woy 191em Ul sd0u Buling 10> 10 €€ 0ST GE80 mojag 1/81/Y
10> 10 87T 0€80 anoqy
uewa|o) woj J931eM U] $3204 Sulling 70> T0 61 0ST GETT mo|ag sanj
10> 10 v oget anoqy
uewsjo) woj 191em Ul syd0u Buliing 10> 10 Szt 0ST ceot mojag /LTy
10> 10 T'€T 0€0T anoqy
aues) Aueq Janem uj ydod jo Suidwing 10> TO A 0ST €TCT mo|ag uowy
10> Y LT L0CT 9A0qV
auel) >tm._ Joyem ul3dod jo MC_QEDD T0> T0 TET 0ST 0S0T Mo|og NH\@H\#
10> T0 9'¢tl SS0T 9A0qQY
BEJVEN o) Suol1eAIasqQ painses|\ | P|oYysadyl | paJnses|N | ploysa4yl (1sd) uol1es07 aleqQ
(1/1w) (400€ ® NLN) awi] sidwes
Spl|oS 9|ges119s Avpigany Jaleg

[eue) auljjuesn - Jarueg ooy Atesodwa] S

2102 3unds

A5-3



¥ J0 7 938ed

mo|ag

anoqy

mo|ag

anoqy

uns

/et/y

mojag

anoqy

mojag

anoqy

oS

/8ty

mojag

anoqy

mojag

anoqy

144

/LTy

mojag

anoqy

mojag

anoqy

anyy

/9ty

mo|ag

anoqy

uasuaf auAepn

3w} SIY3 18 }J0M ON

mojag

0080

an0qY

pam

/sy

mojag

an0QY

xneaq e uoser

3w} SIY3 18 3J0M ON

mojag

(013(0)2

aN0QY

sanj

[4%42447

auels) Aueq

3ueID Y3Im Jaiem ul spiew Suioeld

170> T0

€8T 0sT

170> Y

08T

oT¢T

mojag

S0ct

aN0QY

aues) Aueq

3uelId Yy3m Jaiem ul spiew Suioeld

170> T0

19T 0sT

10> 10

S'qT

Sv60

mojag

S5€60

anoqy

uow

[4Y4x447

BEZSENe (g}

SUOIlleAIaSqQ

painsea|N | ploysalyl

paJnseal\ | ploysaJyl

(1/7w)
NUICNCIEEIEN

(400€ @ NLN)

Avpigin |

(1Sd)
awiy

uoIi1e307
9|dwes
Jaleg

21eq

[eue) auljjuelo - Jariieg ooy Alesodwa] :@)S

A5-4



¥ J0 T 98ed

Mmojog ung

anoqy

mojag Zt/1z/0t

anoqy

ezJeo uinbeor

Ja1em ul Juswdinba ou ‘Jalem Ul JJom ON

Mmojog 108

anoqy

ezJeo uinbeor

J91BM WO0Jj 304 Suinoway

170>

T0

68 0sT 00TT mojag ¢1/02/01

10>

10

0'€T 0S0T oA0qy

ezJeo uinbeor

J91eM Wodj 3204 Suinoway

10>

T0

8V 0sT [444" mojag 4

10>

T0

L6 Vet onoqy

ezJeo uinbeor

J91em Wodj 3204 Suinoway

T0>

T0

TS 0ST 9501 molag ZT/61/0T

170>

10

9°CT 60TT oA0qy

ezJeo uinbeor

J91em Wodj 3204 Suinoway

10>

T0

S'g 0ST 8€TT mojpg  AnyyL

10>

T0

L'L Y4l onoqy

ezJeo uinbeor

Jolem Wodj 3204 3uinoway

170>

T0

ot 0ST GETT mojag ZT/81/0T

10>

10

'8 0€TT oA0qy

mojpg  paMm

anoqy

mo|ag ZT/LT/0T

anoqy

MO|og sanj

anoqy

molag ZT/91/0T

anoqy

MO|og Uo

anoqy

mo|og Z1/ST/0T

anoqy

FEYSER:Ie}

SUOI1BAIBSqO

paJnsean

ploysaJyL

painseajN | pjoysatyl (1sd) uol1el07 aleq

(1/7w)
Sp1|oS 3|qe3]119s

(300€ @ NLN) awiy s|dwes

Aypigany Jalleg

$92JN0S3Y J91eAMA JO uawuedaq ejuiojlije) jo ajers

|eue) auljluelo S

¢T0C lied
SpI1jOS 3]qe3j13s pue ANpigqin] 10} s} nsay Sulio}UON

A5-5



$92JN0S3Y J91eAMA JO uawuedaq ejuiojlije) jo ajers

¥ 40 7 93ed
Mo|ag uns
anoqy
mojag 71/82/01
anoqy
mo|ag s
anoqy
mojag t1/Lz/ot
anoqy
ezieo uinbeor Ja1eMm WoJj oy Suinowsy 10> 10 €V 0ST GZeT mopg | Lo
10> 10 ¥'9 GEET anoqy
ezieo uinbeor Ja1em wouy ydoy Suinowsy 10> 10 €V 0ST GETT mojeg ¢1/92/01
10> 10 ot GTIT anoqy
ezJeo uinbeor 191eM W04} 320y Sulnoway 70> T0 T'€T 0ST qSCT Mmo|ag any |
10> 10 S'L 44 anoqy
ezJeo uinbeor Ja1em wouy 320y Sulnowsy 10> 10 €'6C 0ST GS0T mojeg ¢1/se/ot
10> 10 v'eT S0T anoqy
uasuafr auAepn J91eM WoJy Y20y Suinoway 70> TO oot 0stT 0oTctT Mo|ag paMm
10> 10 ¥'01 00¢t anoqy
uasuafr auAepn "2W13 SIY3 18 JJOM J91eM ON 0S80 Mmo|ag ¢1/ve/0T
G180 anoqy
MO|og sanj
anoqy
mojag t1/€/ot
anoqy
MO|og uon
anoqy
mojag t1/te/ot
anoqy
SETSENo[6) SuoI31eAI9sqO paJnseajN | ploysauyl | painsealN | ploysaJdyl (1sd) uol1e207 aleQ
(1/7w) (300€ @ NLN) awiy s|dwes
Sp1|os 3|qea]113S Avpigany JaLeg
|eue) aujjjuess dUS
Z10Z lied

SpI1jOS 3]qe3j13s pue ANpigqin] 10} s} nsay Sulio}UON

A5-6



¥ 40 € 93ed
Mmo|ag uns
anoqy
Mojag [4%274%"
anoqy
Mmo|ag s
anoqy
Mojsg [AYATAN
anoqy
xneaq e uoser 191eM WOJ4 3204 uinowy 10> T0 79 0ST /TET Mmo|ag 14
70> T0 VLT 00€T 9A0QY
xneaq e uosef Jajem wouy 3204 Sulnoway 10> 10 6'TT 0ST 6580 mojag /et
70> T0 44" 7060 9A0QY
Xxnea( e uoser 191eM WOJ4 3204 uinowy T0> T0 A 0ST OTET mo|ag anyy
70> T0 €97 00€T 9A0QY
xneaq e uosef Ja3em wouy 3204 Suinoway 10> 10 18T 0ST LT0T mojag T/t
170> T0 89 00T 9A0QY
ezJeo uinbeor J91eM WOy 3204 Sulnowdy T0> T0 YA Y4 0ST ST Mmo|ag PaMm
T0> 10 89 8V¢T 9A0QY
ezJeo uinbeor J91eM Wouy 3204 Sulnoway 10> 10 LY 0ST 0TTT mojag T1/1€/01
70> T0 8.1 00TT 9n0QY
uasuaf auAepn J91eM WOy 3204 Sulnowdy T0> T0 6T 0ST oveT Mo|ag sanj
70> T0 q'qT oget 9A0QY
uasuaf auAepn J91eM WOy 3204 Sulnowdy 10> T0 6'S 0ST 0180 Mo|ag ¢1/0€/01
70> T0 19T 0¢80 9A0QY
ezJeo uinbeor J91eM WOy 3204 Sulnowdy T0> T0 £L9T 0ST 0€CT Mmo|ag uowy
70> T0 €9 over 9A0QY
eze uinbeor J91eM Wouy 3204 Sulnoway 10> 10 L8 0ST ot mojag 71/62/01
70> T0 €9 [430)% 9A0QY
SETSENo[6) SuoI131eAIasqO paJnseajN | ploysauyl | painsealN | ploysaJdyl (1sd) uol1e207 9leQ
(1/1w) (400€ @ N1N) awiy s|dwes
SP!|0S 3|qes|313S Alipiginy Jaueg
[eue) auljluels S
¢T0C lied

$92JN0S3Y J91eAMA JO uawuedaq ejuiojlije) jo ajers

SpI1jOS 3]qe3j13s pue ANpigqin] 10} s} nsay Sulio}UON

A5-7



¥ Jo ¥ 98ed

mojag

anoqy

mojag

anoqy

uns

ZT/TT/1T

mojag

anoqy

mojag

anoqy

1bs

ZT/0T/1T

mojag

anoqy

mojag

anoqy

14

T/6/1T

mojag

anoqy

mojag

anoqy

nyj

T/8/11

molag

anoqy

mo|ag

anoqy

pam

/LTt

mo|ag

anoqy

mo|ag

anoqy

sanJ

T/9/11

uasuar auAepn

J9leMm Wodj 3204 3uinoway

170>

1Y

'8 0ST

10>

T0

et

Sect

mo|ag

0€cT

anoqy

uasuar auAepn

J9leMm WoJj 3204 3uinoway

10>

T0

6'6 0ST

170>

0

S'L

0v80

mo|ag

0€80

anoqy

uow

TT/S/T1

FEYSER:[e}

SUOI11BAIBSqO

paJnsean

ploysaJyL

paJnsesN | ploysadyl

(1/7w)
S INCIEEIEN

(100€ @ NLN)

Aupigant

(1Sd)
awil

uoles07
9|dwes
Jaluleg

a1eq

$92JN0S3Y J91eAMA JO uawuedaq ejuiojlije) jo ajers

|eue) auljluelo S

¢10c lied

SpI1jOS 3]qe3j13s pue ANpigqin] 10} s} nsay Sulio}UON

A5-8



T jo T 98ed
Mmojog ung
anoqy
Mmo|ag
anoqy
Mmoj|og 108
anoqy
xnesq e uoser uom udlem fje Bulysiuly 10> 10 Lz 0ST 0TTI mo|ag TT/LT/e
10> 10 43 00TT anoqy
UBW>a|0) WOy Jo1em ursoos Sudeld 10> 10 98T 0ST 7SET mojpg | 4
10> 10 4 0S€T anoqy
UewW?a|0) woy Jo1em uryoos Sudeld 10> 10 SYT 0ST TETT mo|ag zr/9t/€
10> 10 00T 0€TT anoqy
Uew?a|o0) woy Jaremuryoos Sudeld 10> 10 0'LT 0ST 20€T moeg | Jnyl
10> 10 STT 00€T anoqy
Uews|o) woy Jolemuryoos Sudeld 10> 10 ST 0ST r4%0)" mojag Tr/st/e
10> 10 00T 0v0T anoqy
mog | pam
anoqy
uews|o) wo] 3JOM Ja1em ON 0£60 mo|ag 1/v1/€
0€60 anoqy
Xneaq eq uoser J31em uj )04 3upde|d T0> T0 r4r4” 0ST SYST Mmo|ag sanj
170> 10 Tt ovsT anoqy
xneaq e uoser Jo1emuryoos Sudeld 10> 10 9'8 0ST Zv60 mojag Tr/et/e
170> 10 STt 0v60 anoqy
uasuaf sauAepn J31em uj )04 3upe|d T0> T0 €6 0ST 0CET Mmo|ag uow
170> 10 60T 0T€T anoqy
uasuar auAem Jazem ul yoJ Suloeld 10> 10 ] 0ST OTTT mojag /aa/e
10> 10 S8 00TT anoqy
SETSENo[6) SuoI31eAI9sqO paJnseajN | ploysauyl | painsealN | ploysaJdyl (1sd) uol1e207 9leq
(1/7w) (300€ ® NLN) awi] s|dwes
Sp1|oS 3|9e?)119S Auplauny Jaleg
JIAIY S|PPIA - J311Ieg YooY Adesodwia] :BUS
210z 8unds

$92JN0S3Y J91eAMA JO uawuedaq ejuiojlije) jo ajers

SpI1jOS 3]qe3j13s pue ANpigqin] 10} s} nsay Sulio}UON

A5-9



7 jo T 98ed
Mmoj|og ung
anoqQy
mojag 11/8¢/0T
anoqQy
Mmoj|og 108
anoqQy
Mmojag 11/L2/0T
anoqy
ezJeo uinbeor 191eM WOJ4 3204 uinowy T0> T0 6’1 0ST 00vT mo|ag 144
70> T0 T'€ 0S€T 9A0QY
ezJeo uinbeor Jajem wouy 3204 Suinoway 10> 10 L8 0ST 0] mojag 11/92/01
10> 10 [ SOTT aA0QY
ezJeo uinbeor J91eM WOy 3204 Sulnowdy T0> T0 8'¢ 0ST GEET Mmo|ag anyy
70> T0 9t SCET 9A0QY
eze uinbeor J91eMm Wouy 204 Sulnoway 10> 10 S€T 0ST szot mojag 11/52/01T
10> 10 [y 0¢0T dA0QY
uasuaf auAepn J91eM WOy 3204 Sulnowdy T0> T0 1°0C 0ST Y4 Mmo|ag PaM
10> 10 16T 0€CT an0qy
uasuar sauhe J91eM Wouy 204 SulnowY 10> 10 9'vT 0ST GE80 mojag 11/¥2/01T
70> T0 T'TE S¢80 9A0QY
ezJeo uinbeor J91eM WOy 3204 Sulnowdy T0> T0 €6 0ST GCET Mmo|ag sanj
10> T0 9t STET oA0QY
ezeo uinbeor Ja1em wouy 204 Suinoway 10> 10 08 0ST 00TT mojag 11/€2/01
10> 10 v OTTT dA0QY
MO|og uon
anoqy
mojag 1T/2/01
anoqy
SETSENo[6) SuoI31eAI9sqO paJnseajN | ploysauyl | painsealN | ploysaJdyl (1sd) uol1e207 9leq
(1/1w) (300€ @ NLN) awiy s|dwes
SP!|0S 3|qes|313S Aupigany Jaueg
JSAIY SIPPIA S
¢T0C lied

$92JN0S3Y J91eAMA JO uawuedaq ejuiojlije) jo ajers

SpI1jOS 3]qe3j13s pue ANpigqin] 10} s} nsay Sulio}UON

A5-10



7 J0 7 938ed

mojag

anoqy

mojag

anoqy

uns

1T/¥/1T

mojag

anoqy

mojag

anoqy

1bs

TT/€/11

mojag

anoqy

mojag

anoqy

14

11/2/11

mojag

anoqy

mojag

anoqy

nyj

TT/1/11

molag

anoqy

mo|ag

anoqy

pam

TT/1€/0T

mo|ag

anoqy

mo|ag

anoqy

sanJ

TT/0€/0T

ezJeo ultbeor

Jalem Wodj 3304 Suinoway

170>

1Y

€9 0ST

10>

T0

[43

65CT

mo|ag

SET4N

anoqy

ezJeo ulbeor

J9lem Wodj 3304 3uinoway

10>

T0

97l 0ST

170>

0

1R

0007

mo|ag

0560

anoqy

uow

11/62/0T

FEYSER:[e}

SUOI1BAIBSqO

paJnsean

ploysaJyL

paJnsesN | ploysadyl

(1/7w)
Sp1|oS 3|qe3|119S

(100€ @ NLN)

Aupigan

(1Sd)
awil

uoles0n
9|dwes
Jaluleg

a1eq

$92JN0S3Y J91eAMA JO uawuedaq ejuiojlije) jo ajers

19AIY 3IPPIN :3US

¢10c lied

SpI1jOS 3]qe3j13s pue ANpigqin] 10} s} nsay Sulio}UON

A5-11



¥ J0 T 98ed

Xxneaq e uoser

Jaiem uj syood Supeld

170> T0

L0T

10> T0

86

0ST

oect

mojag

oect

anoqy

Xneaq eq uoser

19A J)JOM Jalem ON

0ST

0060

mojag

0060

anoqy

uns

T1/81/¢

mojag

anoqy

mojag

anoqy

10§

TT/LT/E

mojag

anoqy

mojag

anoqy

14

T1/91/¢€

mojag

anoqy

mojag

anoqy

anyj

TT/ST/€

mojag

anoqy

mo|ag

anoqy

pam

[4%2a%3

mo|ag

anoqy

mo|ag

anoqy

sanJ

TT/€eT/E

mo|ag

anoqy

mo|ag

anoqy

uow

/Tn/e

FEYSER:Ie}

SUOI1BAIBSqO

painsesN | pjoysadyl

paJnsean

pIoYsayL

(1/7w)
Sp1|oS 3|qe3]119s

(100€ @ NLN)

Aupiqang

(1Sd)
awil

uoles07
9|dwes
Jaluleg

a1eq

$92JN0S3Y J91eAMA JO uawuedaq ejuiojlije) jo ajers

JIAIQ 1B JBAIY P|O - Jalieg ooy Adesodwa] NS

2102 3unds
Sp1joS 3|qed|119S pue Alpiqin] 10} S3nsdy SulioMUON

A5-12



$921n0s3Y 49318\ JO JUaWedaq eluioylje) Jo aels

2102 3unds
Spljos 9|qea[11as pue Aupiqin] 10j s} nsay SulioMUON

¥ 40 ¢ 93ed
10 0ST mopg  uns
10 anoqy
uews|0) woj J40M Jai1em ou \c>>o_u 9)04q J01deJ] T0 0ST MO|og NH\mN\m
10 anoqy
uews|o) woj| Ja1em ui ol dulysnd 10> 10 61T 0ST GETT mopg | s
10> 10 gCtT 0€¢CT anoqy
UewWSs|0) Woj Jajem ulxdou Sulysnd 10> 10 81T 0ST 0z01 mo|ag t/ve/e
10> 10 v STO0T anoqy
xneaq e uoser J91em uj ydou Surdwng T0> T0 8 VT 0ST 90¢T mo|ag 14
10> 10 9L LTCT anoqy
xneaq e uoser Jaiem uj 3o Suildwng 10> 10 S'L 0ST 6060 mojag r/se/s
10> 10 6'9 ST60 anoqy
Jayasey Auuayl J91em uj ydou Suidwng T0> T0 L'6 0ST 01¢T mo|ag any |
10> 10 18 S0CT anoqy
Jayduey Auuay J91em uj ydou Surdwing 70> T°0 S'S 0ST 010T mo|ag /s
10> 10 S'9 S00T anoqy
uasuaf wc>m>> 91IS S1yl 1e dJOoM ON T0 0ST Mmoj|og PaM
10 anoqy
uasuaf wc>m>> 91IS S1yl 1e dJOM ON T0 0ST Mmo|og NH\HN\M
10 anoqy
uola|puad Yydiy JJ0OM Ja1em ON T0 0ST Mmojog sanj
10 anoqy
uols|puad yory (993) 3204 Suinowsay 10> 10 ¥'0T 0ST GE0T mojag z1/02/¢
10> 10 140} 0€0T anoqy
uews|0) woj J2leM Ul S)204 wc_um_n_ T0> T0 q'qT 0ST 0€CT Mmoj|og uon
10> 10 SCT o€t anoqy
uewsjo) woj umopsiealiq 10 0ST mojag t1/61/€
9|J1YaA anp 3}Is 1ISIA O] 9|qeun }jels T0 9A0QY
SEVVEN o) SuoI1eAISSqQO paJnsealN | ploysadyl | painsealN | ploysaJyl (1Sd) uolled0 aleq
(1/1w) (400€ ® NLN) awi] sidwes
Spljos 3|gea|119s Avpiging Jauleg
DINQ 1 JaAlY P|O - Jolddeg )I0Yy >‘_m‘_On_Ew._. “wu_m
210Z Sunds

$921n0s3Y Ja31e W JO JUdWedaq eluioylje) Jo aeis

SP1jOS 3]qe3113S pue ANpigin] 10} s} nsay Suli0}UOA|

A5-13



$921n0s3Y Ja1e/W\ JO JUsaWedaq eluioylje) Jo aleis

JINQ 1B JBAIY P|O - Jaleg YooYy Alejodwa] @S

2102 3unds

SP1jOS 3]qe3113S pue ANpigin] 10 s} nsay SulioHUOA|

¥ 40 € 93ed
xneaq e uoser 3dom ON T0 0ST S0CIT Mmo|ag uns
10 00¢T anoqy
Xneaq e uoser ydom oN 10 0ST 0080 mo|ag /Ty
10 0080 anoqy
xneaq e uoser J31em uj o4 Suidwng 70> T0 1'8¢C 0ST 1T Mo|ag s
10> 10 6'ST ¥0CT anoqy
xneaq e uoser Ja1em ul dupiom auljdelq 10> 10 0¥t 0ST G080 mo|ag T1/1€/¢€
10> 10 oY 0S.0 anoqy
xneaq e uoser SWI} SIy3 1e YIoMm J33em ON 10 0ST S0t mopg | Mo
10 00¢T anoqy
Xneaq e uoser SWi} SIy3 3e YoM J33em ON 10 0ST 5060 mo|ag t1/0¢g/€
10 0060 anoqy
Jayosey Auuay| J31em ul 3upjiom auldeaq 70> T0 66 0ST S0CT Mmo|ag any |
10> 10 €€t 00¢T anoqy
Jayouey Auuay Ja1em ul dupiom auljdelq 10> 10 10T 0ST €101 mo|ag t1/62/€
10> 10 10T S00T anoqy
uasuaf sauAepn 191em ul 3upjiom auldeaq T0> T0 v'6 0ST 00¢T Mmo|ag pPam
10> 10 9'8T S0zt anoqy
uasuar auAem Ja1em ul upjiom auljdelq 10> 10 6 0ST S¥80 mojag /8e/e
10> 10 6'LT GES80 anoqy
uasuaf sauAepn 1391em ul 3upjiom auldeaq T0> T0 8'9¢C 0ST 00¢T Mmo|ag sanj
10> 10 0'LT S0zt anoqy
uasuar auAep Jo1em ul upjiom aul|selq 10> 10 v'ET 0ST 0260 mojag /s
10> 10 [AVX4 0160 anoqy
uasuaf sauAepn 131em uj 3upjiom auldeaq T0> T0 9'vC 0ST S0CT Mmo|ag uow
10> 10 €T 00¢T anoqy
uasuar auAem Ja1em ul upiom aul|delq 10> 10 0'€T 0ST S¥60 mojag /9t/e
10> 10 v'eT G€60 anoqy
SETSENo[6) suo11eAIasqo paJnsealN | ploysauyl | painsealN | ploysadyl (1sd) uol1e207 9leq
(1/1w) (100€ @ NLN) awi]  9|dwes
Sp1|oS 3|9e?]119S Aypigny JaLeg

JIAIQ 1B J3AIY P|O - Jalieg o0y Adesodwa] NS

A5-14



¥ Jo 7 938ed
10 0sT mojag ung
10 9A0qV
10 0sT mojag tT/8/v
10 9A0qY
10 0sT mojag 10s
T0 onoqy
10 0sT mojag /Ly
10 oA0qy
10 0sT mojeg | Mo
T0 onoqy
"pa19|dwod yJom Jsie 10 0sT mojag tT/9/v
10 oA0qy
Uuews|o) wogl 3204 Yum Jaliieq 3uiso|d T0> 10 L'6T 0sT 0sct mojeg Nyl
170> 10 S'eT Syt onoqy
Uews|o) wog Jajem ulxoJ Bupe|d 10> 10 06T 0sT S¢60 Mmojag tT/s/v
10> 10 8¢l 0260 oA0qy
uasuar auAepn 3}40M 10 0ST 00¢T moj|ag pPaMm
Ja1em ou ‘Ajuo syew 3uide|d yueq uo uIoM 10 002T anoqy
uasuar suAe J40M T0 0sT 0€60 Mmojag /v/v
J91em ou ‘Ajuo syew Suide|d yueq uo SuIom 10 0€60 anoqy
xneaq e uoser J91eM Ul J01eABIX] 10> T0 8'CT 0ST 02T mojag sanj
10> 10 861 00¢T onoqy
Xneaq e uoser Jo31eM Ul Jojenedxy 170> T0 9'¢tl 0sT 9e0T Mmojag tT/ely
10> 10 CET 6¢0T oA0qy
uews|o0) woj Ja1em ul yd04 Suldeld 10> T0 ST 0ST GEET molag uowy
10> 10 8T 0€ET onoqQy
Uews|o) wog Ja1em u1xdod Suloeld 170> T0 18T 0sT SETT Mmojag /ey
10> 10 L'ST 0€TT oA0QyY
SETSENo[6) SuoI31eAI9sqO paJnsealN | ploysauyl | painsealN | ploysadyl (1sd) uol1e207 aleQ
(1/7w) (3400€ ® NIN) awi] s|dwes

SpI|OS 2]qe91nas

Aupigant

Jalieg

A5-15



¥ J0 T 98ed

Mmoj|og ung

anoqy

mojag Zt/12/0t

anoqy

ezJeo uinbeor

J91em Wodj 3204 Suinoway

170>

T0

S9 0sT Sect mojag 10§

10>

T0

SV 0S¢t onoqy

ezJeo uinbeor

J9leM WoJj 3204 Suinoway

T0>

T0

ov 0sT SETT mojag ¢1/02/0T

10>

10

'S SCTT oA0qy

mojpg 14

anoqy

mojag ZT/61/0T

anoqy

Mmojog inyj

anoqy

molag ZT/81/0T

anoqy

mojpg  paMm

anoqy

mo|ag ZT/LT/0T

anoqy

MO|og sanj

anoqy

molag ZT/91/0T

anoqy

MO|og Uo

anoqy

mo|og Z1/ST/0T

anoqy

FEYSER:Ie}

SUOI1BAIBSqO

paJnsean

ploysaJyL

painseajN | pjoysatyl (1sd) uol1el07 aleq

(1/7w)
Sp1|oS 3|qe3]119s

(300€ @ NLN) awiy s|dwes

Aypigany Jalleg

$92JN0S3Y J91eAMA JO uawuedaq ejuiojlije) jo ajers

JINQ 1€ J9AIY PIO 9US

¢T0C lied
SpI1jOS 3]qe3j13s pue ANpigqin] 10} s} nsay Sulio}UON

A5-16



¥ 40 ¢ 93ed
Mmoj|og ung
anoqQy
mojag 71/82/01
anoqQy
Mmoj|og 108
anoqQy
mojag tt/Lz/ot
anoqy
ezJeo uinbeor J91eM WOy 3204 Sulnowdy T0> T0 S'9T 0ST 0SZT mo|ag 14
10> 10 €Y GECT anoqy
ezJe9 uinbeor 191eM Wouj 204 Juinoway 170> 10 °0€ 0ST GSTT mojag tr/9z/01
10> 10 9'6¢ SYTT anoqy
ezieg uinbeor, Jaj1em wouy syiom adid pue aajeA uinowy 70> T0 8'G 0ST STCT Mmo|ag any |
10> 10 €s 44" anoqy
ezieg uinbeor, Jaj1em wouy syiom adid pue sajeA uinowy 10> T0 99 0ST 0€TT mo|ag ¢1/S7/01
10> 10 §9T STIT anoqy
uasuaf sauAepn Wi} Syl 18 3J0M J91em ON S0CT Mmo|ag pPam
00ZT anoqy
uasuaf sauAepn 9w} Syl 18 3J0M J91em ON €€60 mo|ag <1/v2/01
€€60 anoqy
ezJeo uinbeor J91eM WOy 3204 Sulnowdy T0> T0 v'IT 0ST €T Mo|ag sanj
10> 10 61T LYTT anoqy
ezJe9 uinbeor 3W13 SIY3 3€ Y40M J23eM ON 10> 10 ¥'S 0ST 81T mojag t1/€z/ot
10> 10 89 9€TT anoqy
aues) Aueq J91eM WOy 3204 Sulnowdy T0> T0 '8 0ST 0SZtT Mmo|ag uow
10> 10 g€l 74" anoqy
aues) Aue Ja1em wouj 3204 Sulnowsy 10> 10 e 0ST 0T60 mojag t1/zz/ot
10> 10 97T ST60 anoqy
SETSENo[6) SuoI31eAI9sqO paJnseajN | ploysauyl | painsealN | ploysaJdyl (1sd) uol1e207 aleQ
(1/7w) (300€ @ NLN) awiy s|dwes
Sp1|os 3|qea]113S Avpigany JaLeg
DN 1. J3AIY P|O BUS
¢ToC liEd

$92JN0S3Y J91eAMA JO uawuedaq ejuiojlije) jo ajers

SpI1jOS 3]qe3j13s pue ANpigqin] 10} s} nsay Sulio}UON

A5-17



¥ 40 € 93ed
Mmo|ag uns
anoqy
mo|ag [4%374%"
anoqy
Mmo|ag s
anoqy
mo|ag TT/e/11
anoqy
xneaq e uoser 191eM WOJ4 3204 uinowy 0> T0 6'6 0SsT 00¢CT mo|ag [yE|
10> 10 8'CT 8TCT anoqy
Xxnea( eq uoser 191eM WOJ4 3204 uinowy 70> T0 /['8 0ST 6180 Mmo|ag 1/T/T1
10> 10 9T 1180 anoqy
Xxnea( e uoser 191eM WOJ4 3204 uinowy T0> T0 8'G 0ST S0CT Mmo|ag any |
10> 10 #'ST 00¢T anoqy
xneaq e uoser SWI3 SIY3 38 JI0M J3)1EM ON 10> 10 - 0ST G060 mo|ag /T/1t
10> 10 - 0060 anoqy
ezJeo uinbeor J91eM WOy 3204 Sulnowdy 70> T0 16T 0ST LTCT mo|ag pPam
10> 10 8 144 anoqy
ezieo uinbeor Ja1em Wouj 3204 Bulnowsy 10> 10 (4% 0ST GETT mo|ag ¢1/1€/01
10> 10 STT GTIT anoqy
uasuaf auAepn J91eM WOy 3204 Sulnowdy T0> T0 6'S 0ST 00¢T Mo|ag sanj
10> 10 09T 01¢t anoqy
uasuar auAepn Jajem wouy xd0J Suiroway 10> 10 G831 0ST G580 mojag ¢T/0€/0T
10> 10 1'8¢ G780 anoqy
ezJeo uinbeor J91eM WOy 3204 Sulnowdy T0> T0 ST 0ST SICT Mmo|ag uow
10> 10 S8 S0TIT anoqy
ezieo uinbeor Ja1em wouj 3204 Sulnowsy 170> 10 (A ¥4 0ST OTTT mo|ag ¢1/62/01
10> 10 ¥'8 00TT anoqy
SETSENo[6) SuoI131eAIasqO paJnseajN | ploysauyl | painsealN | ploysaJdyl (1sd) uol1e207 9leQ
(1/1w) (400€ @ N1N) awiy s|dwes
SPI|0S ®|9es|119S Aupigany Jauiieg
JIAQ 1€ J3AIY PO :93S
Z10Z lied

$92JN0S3Y J91eAMA JO uawuedaq ejuiojlije) jo ajers

SpI1jOS 3]qe3j13s pue ANpigqin] 10} s} nsay Sulio}UON

A5-18



¥ Jo ¥ 98ed

mojag

anoqy

mojag

anoqy

uns

ZT/TT/1T

mojag

anoqy

mojag

anoqy

1bs

ZT/0T/1T

mojag

anoqy

mojag

anoqy

1

T/6/1T

mojag

anoqy

mojag

anoqy

nyj

T/8/1T

aues) Aueq

2WI3} SIy] 1 }JOoM Jalem ON

mojag

anoqy

aues) Aueq

J91eMm Wodj 3204 Suinoway

T0>

T0

8'6¢

10>

0

00T

0SsT

oToT

mo|ag

000T

anoqy

pam

/LTI

ezJeo uinbeor

Jalem Wodj 3304 Suinoway

T0>

T0

8¢

10>

T0

€01

0ST

Soct

mo|ag

STCT

anoqy

ezJeo uinbeor

Jalem Wodj 3304 3uinoway

170>

Y

6V

10>

0

01T

0ST

0S0T

mo|ag

0]40)"

anoqy

sanJ

T/9/11

uasuar auAepn

J9leMm Wodj 3204 3uinoway

170>

1Y

8'LS

10>

T0

T'ee

0ST

0oct

mo|ag

S0ct

anoqy

uasuar auAepn

J9leMm WoJj 3204 3uinoway

10>

T0

70T

170>

0

70T

0ST

0T60

mo|ag

0060

anoqy

uow

TT/S/T1

FEYSER:[e}

SUOI11BAIBSqO

paJnsean

ploysaJyL

paJnsean

pIoYsayL

(1/7w)
S INCIEEIEN

(100€ @ NLN)

Aupigant

(1Sd)
awil

uoles07
9|dwes
Jaluleg

a1eq

$92JN0S3Y J91eAMA JO uawuedaq ejuiojlije) jo ajers

JINQ 1€ J9AIY PIO 9US

¢10c lied

SpI1jOS 3]qe3j13s pue ANpigqin] 10} s} nsay Sulio}UON

A5-19



¥ 40 T 93ed
Ja1em uj sujjdelq 70> T0 €8T 0sT GEET Mo|ag uns
70> 10 6'¢CT 0€eT 9A0QY
Xnesq eq uoser Ja3em uj sujjdelq T0> T0 L'TE 0stT 0v60 Mo|ag ¢1/81/¢
70> 10 S'CC 0€60 9noqY
xneaq eq uoser Jarem uj sujjdeiq T0> T0 9'T¢ 0sT SEET Mo|ag 1bS
10> T0 ovT 0€eT 9A0QY
Xxneaq eq uoser Jarem uj sujjdelq 70> T0 4 0stT 60 Mo|ag /L1/e
70> T0 9'8T 0€60 9A0QY
uews|o) woy Ja1em ay) ul a3.eg 70> T0 6'€T 0sT COET Mo|ag 25}
170> T0 (IR 00€T 9A0QY
uews|o) woy YO/ J23EM ON 10 0ST mo|ag T1/91/¢€
10 aA0QY
Mmojog inyj
o9A0qQY
molag TT/st/e
o9A0QY
Mojog pPaMm
oA0QY
mojag TT/vr/e
anoqy
MO|og sanj
anoqy
mojag Tr/er/s
anoqy
MO|og uon
anoqy
mojag r/en/e
anoqy
SETSENo[6) SuoI31eAI9sqO paJnseajN | ploysauyl | painsealN | ploysaJdyl (1sd) uol1e207 9leq
(1/7w) (300€ ® NLN) awi] s|dwes
Sp1|oS 3|9e?)119S Aypigany JaLeg
peaH 1e JaAIY P|O - J31u4eg ooy Atesodwa] :aMs
210z 8unds

$92JN0S3Y J91eAMA JO uawuedaq ejuiojlije) jo ajers

SpI1jOS 3]qe3j13s pue ANpigqin] 10} s} nsay Sulio}UON

A5-20



$921n0s3Y 49318\ JO JUaWedaq eluioylje) Jo aels

2102 3unds
Spljos 9|qea[11as pue Aupiqin] 10j s} nsay SulioMUON

¥ 40 ¢ 93ed
TO 0sT Mojag uns
T0 an0qY
10 0ST mojag t1/se/e
T0 9n0qY
T0 0sT Mo|ag 10S
TO0 an0qY
uew?a|o) woj J31em uj yoou Suideld suldeaq 70> T°0 ST 0ST S060 mo|ag u/ve/s
70> T0 9.1 0060 9AOQY
uBW?I|0) WO Ja1em uj yoou Suipeld suldeaq 10> T0 1°0€ 0ST GEET mojag 14
70> T0 v'ec 0ceTl 9AOQY
uews|o) wol Ja1em uixdod duipe|d suljdelq T0> T0 98T 0stT 5760 Mmojag r/ee/e
70> T0 08T 0¢60 9AOQY
uoid|puad Yoy Jajem ul xdou Supe|d auljgeiq 10> 10 €8¢ 0ST ST9T molpg | 4nyj
70> T0 L'S¢C qT4T 9A0QY
uol3|puad Yoy Ja3em uj yoou Suideld sui8eaq 0> 10 LT 0ST SSOT moj|ag t/ee/s
70> T0 6'LT Sv0T 9A0QY
uasuaf auAepy J1em uj yooJ Suioeld auydelq 70> T°0 6'TC 0ST 012I mo|ag pam
70> T0 L9T ooct 9A0OQY
uasuaf auAepn yueq uo uawdinba Suidels 10 0ST 5580 mo|ag T/t
T0 0S80 anoqyY
Xxneaq e uoser Jaiem uj auyjdelg 70> 10 0l 0ST 0z¢T mojag sany
70> 70 [y STt 9n0qY
Xnea(q eq uosef Jaiem ui aul|deiq T0> TO ST 0sT ST60 Mmo|ag r/oz/s
70> T0 9’6 0060 9A0QY
uasuaf auAepn pnw Suinowad auldeaq 70> 10 0'€T 0ST ovvT moj|ag uow
70> T0 791 (01548 9n0qY
uasuaf auAepn pnw Suinowad auldeaq 10> 10 T2t 0ST 0STT moj|ag r/61/€
T0> T0 v'6tl 0¢CTT 9A0QY
SEVVEN 0] Suol1eAIasqQO paJnseal| ploysaJyl painsean| ploysaJyl (1Sd) uol1ed0 91eq
(1/1w) (100€ ® NLN) awi] sidwes
Spl|oS 9|ges[119s Avpigany Jaleg
peaH 1e JaAIY P|O - J911deg Yooy Alesodwa] :2MS
2102 8unds

$921n0s3Y Ja31e W JO JUdWedaq eluioylje) Jo aeis

sp1jos 9|qed|11as pue Alpigan] 10} S} nsdy SulioMuOolA

A5-21



$921n0s3Y Ja1e/W\ JO JUsaWedaq eluioylje) Jo aleis

peaH 1e JaAIY P|O - JauJeq ooy Alejodwa] :aus

2102 3unds

SP1jOS 3]qe3113S pue ANpigin] 10 s} nsay SulioHUOA|

¥ 40 € 93ed
Xnea eq uoser J91eMm 01Ul 3204 MC_QEJD T0> T0 e 0ST 90¢T MO|og ung
10> 10 L'6T 00¢T anoqY
Xneoaq eq uoser J91eM 01Ul 3204 wC_QEJD T0> T0 [ 743 0ST 49980 MO|og N._”\._”\w
10> 10 70T S¥80 anoqy
Xneaq eq uoser >m_uou J)J0M ON T0> T0 0ST MO|og 108
10> 10 anoqy
Xneaq e7 uoser Aepoy suom oN 10> 10 0ST mo|ag r/1e/e
10> 10 anoqy
Xneoaq eq uoser Ja1em O1ul 3204 mC_QF_Jn_ T0> T0 G'8¢ 0ST 00¢T Mmojog 14
10> 10 9T S0TT Elilele
Xneaq e7 uoser JJom Ja1em ON 10> 10 0ST S¥60 mo|ag r/og/e
10> 10 0¥60 anoqy
Jayauey Auuay yonJy 10> 10 £9T 0ST 0S¢T moldg  Jnyy
dwnp /m Ja3em ul xoou pue |aAes3 Sulde|d 170> T°0 0O'€T el anoqy
Jayauey Auuay yonJ3 10> 10 70C 0ST 8160 mo|ag r/ee/e
dwnp /m Ja1eM Ul 3004 pue [aAes3 Sulde|d 170> T0 0T 8060 anoqy
uasuar wc>m>> Jolem Ul soawed} mc_um_n_ T0> T0 €8T 0ST oveT MO|og PaMm
10> 10 8'€T GETT an0qY
uasuaf auAepn 3JOM J91eM ON 10> 10 0ST SvL0 mo|ag r/8te/e
10> 10 0v.0 anoqy
uasuar wc>m>> Jalem ul mc_v_‘_o\s wc__men_ T0> T0 T 0ST ovetT MO|og sanj
10> 10 90T 0€TT an0qY
uasuaf auAepn Jajem uj Supjiom auyigelq 10> T0 S've 0ST S¥.0 mo|ag r/Le/e
10> 10 87T GS/0 Slitelel]
uasuaf wc>m>> Jalem ul mc_v_._o\s wc__mgn_ T0> T0 €°q¢ 0ST ST MO|og uon
10> 10 9°/C GETT anOqY
uasuar wc>m>> Jalem ul mc_v_,_o\s wc__mgn_ T0> T0 S 9T 0ST GES0 MO|og N._”\oN\m
10> 10 €91 S¥80 an0qY
SETSENo[6) SuoI31eAI9sqO paJnseal| ploysaiyl | painsesin ploysaJiyl (1sd) uol1ed07 91eq
(1/1w) (400€ @ NLN) awiy s|dwes
Sp1|os 3|qea]113S Avpigany JaLeg

peaH 1e JaAIY P|O - Jaudeg ooy Alelodwa] :2us

A5-22



7 J0 7 93ed
T0 0stT Mo|ag uns
T0 onoqy
10 0ST molag TT/8/v
T0 onoqy
10 0ST mo|eg | 10§
T0 9A0QY
10 0ST mojag /LY
10 oA0qY
T0 0stT Mo|ag 25}
T0 oN0qY
10 0ST mojag tT/9/v
10 aA0QY
_uwuw_n_rcOu )JOM U1\ T0 0ST Mmojog inyj
10 an0QqQyY
Uuewo|0) wo ] JJOM Jalem ou .chrcn__scw >>mwr_ ON T0 0ST 0€80 Mmojog N._”\m\v
T0 0€80 oA0QY
uasuar wc>m>> J)JOM Jalem ou .Em_u JO doj uo mc_v_._o>> T0 0ST 0€cCT Moj|ag pPaMm
10 0€cT an0QY
uasuar wc>m>> 3204 mc_om_a J0leABIX3 T0> T0 €/C 0ST 0€80 MO|og N._”\_u\v
70> T0 8'S¢ 0¥80 oA0QY
Xneaq eq uoser Jo1IM Ul JO1BeABIXT T0> T0 3'6¢ 0ST ST MO|og sanj
70> T0 T'6¢C LYt 9A0QY
xneaq e] uosef aw3 SIyl 1 }JOM ON 10> 10 0ST 0£60 Mmojag /el
70> T0 0€60 9A0QY
T0 0stT Mmo|ag uony
T0 9A0QY
uewso|0) wo ] 3004 JO 1IN0 uey "}JOM Jalem ON T0 0ST 0S0T MO|og N._”\N\v
T0 0S0T 9A0QY
SETSENo[6) SuoI31eAI9sqO paJnsealN | ploysauyl | painsealN | ploysadyl (1sd) uol1e207 aleQ
(1/1w) (400€ @ N1N) awiy s|dwes

SpI|OS 2]qe91nas

Aupigant

Jalieg

A5-23



€ 40 T 93ed
Mmo|ag uns
anoqy
mojag ¢1/01/9
anoqy
Mo|ag 108§
anoqy
mojag t1/6/9
anoqy
aues) Aueq J91eM WOy 3204 Sulnowdy 10> T0 ¥'9¢ 0ST 00CT Mmo|ag 14
10> 10 VT 00Tt anoqy
aues) Aueq J91eM WOy 3204 Sulnowdy 10> T0 '8¢ 0ST 0£0T Mmo|ag 1/8/9
10> 10 0'€T 0€0T anoqy
aues) Aueq J91eM WOy 3204 Sulnowdy 70> 10 1'9C 0ST S0CT mo|ag any |
10> 10 LTt 00¢T anoqy
aues) Aueq J91eM WOy 3204 Sulnowdy 170> 0 T've 0ST SY0T Mo|ag /L/9
10> 10 L'ET S0t anoqy
uasuaf sauAepn J91eM WOy 3204 Sulnowdy 70> T0 v'€e 0ST 00CT mo|ag pPaMm
10> 10 8'ST 01TT anoqy
uasuar auAem Ja1eM WoOJJ D04 BulnOWSY 10> 10 10T 0ST 000T mojeg t1/9/9
10> 10 L9T 010T anoqy
Xxneaq e uoser J91eM Wouy 3204 Sulnowdy 70> T0 v'1e 0ST 00¢T Mo|ag sanj
10> 10 86T 11CT anoqy
Xxneaq e uoser J91eM WOy 3204 Sulnowdy 10> T0 9971 0ST €560 Mmo|ag 1/s/9
10> A0 TLT 60 anoqy
uasuar auAepn J91eM WOy 3204 Sulnowdy 10> T0 S/€ 0ST 00¢T Mmo|ag uopy
10> 10 v'ee 01TT anoqy
uasuar auAepn J91eM WOy 3204 Sulnowdy 10> T0 6.1 0ST 0080 Mmo|ag /v/9
10> 10 6'8T 0180 anoqy
SETSENo[6) SuoI31eAI9sqO paJnseajN | ploysauyl | painsealN | ploysaJdyl (1sd) uol1e207 9leq
(1/1w) (300€ @ NLN) awiy s|dwes
SPI10S ®|9es|119S Aupiginy Jauieg
(lenoway) peaH 1e JoAIY PO - J311Jeg ooy Adesodwia] :@US
210Z 8unds

$92JN0S3Y J91eAMA JO uawuedaq ejuiojlije) jo ajers

SpI1jOS 3]qe3j13s pue ANpigqin] 10} s} nsay Sulio}UON

A5-24



€ J0 7 93ed
mo|ag uns
anoqy
Mmojag TT/LT/9
anoqy
MO|og 108
anoqy
mojsd T1/91/9
anoqy
xneaq e uoser 'J91eM Ul JOJBARIXT 0> T0 12 0ST 0zt Mmo|ag 14
70> T0 S'T¢C 0TcT 9A0QY
xneaq e7 uosef "J91em ul JOoleAedx] 10> 10 61T 0ST 8280 mojag TT/ST/9
10> T0 9'T1 €80 9A0QY
Xxnea( e uoser 'J91eM Ul JOJBARIXT T0> T0 T'TC 0ST 00¢CT Mmo|ag anyy
10> 10 (44 L0TT aA0QY
xneaq e uosef "J91em ul JOleAedX] 10> 10 9'8T 0ST LT80 Mmojag TT/vT/9
170> T0 VT 9080 9A0QY
Xxneaq e uoser 'J91eM Ul J01BARIXT T0> T0 L'€T 0ST 01T Mmo|ag PaMm
10> 10 At 00¢T dn0QqQY
xneaq e] uosef "J91eMm Ul JOJeABIX] 10> 10 L'TT 0ST L080 mojag TT/€1/9
70> T0 L'ET 0080 9n0QY
Xxnea( e uoser ‘wJojie|d Suinoway “431eMm Ul doyydeg T0> T0 T'CT 0ST 1021 Mo|ag sanj
70> T0 VLT ooct 9A0QY
Xxneaq eq uoser '910ys Uo sI3om || 70> T0 - 0stT 0€0T Mo|sg t/ci/9
70> T0 - 0€0T 9A0QY
uasuaf sauAepn 340M J31eM ON T0> T0 - 0ST GOST Mmo|ag uowy
70> T0 - 00€T 9A0QY
uasuaf sauAepn J91eM WOy 3204 Sulnowdy T0> T0 L'€T 0ST 020T Mo|ag Z1/11/9
70> T0 0¢t ST0T 9A0QY
SETSENo[6) SuoI31eAI9sqO paJnseajN | ploysauyl | painsealN | ploysaJdyl (1sd) uol1e207 aleQ
(1/7w) (300€ @ NLN) awiy s|dwes
Sp1|os 3|qea]113S Avpigany JaLeg
(lenoway) peaH 1e JaAIY P|O - J31dJeg ooy Atesodwia] s
ZT0Z 3unds

$92JN0S3Y J91eAMA JO uawuedaq ejuiojlije) jo ajers

SpI1jOS 3]qe3j13s pue ANpigqin] 10} s} nsay Sulio}UON

A5-25



€ JOo 7 93ed

mojag

anoqy

mojag

anoqy

uns

TT/ve/9

mojag

anoqy

mojag

anoqy

1bs

T1/€2/9

mojag

anoqy

mojag

anoqy

1

T1/2e/9

mojag

anoqy

mojag

anoqy

nyj

TT/12/9

mojag

anoqy

mo|ag

anoqy

pam

21/02/9

Xneoa( e uoser .wuw_QrcOU )JOM Jalem ||V

- 0ST 00¢T

mo|ag

- 00¢T

anoqy

xneaq e uoser Jaiem

wouy uawdinba jo sa031d 1se| Suinoway

170> Y

L'TT 0sT €907

170> 0

mo|ag

€'€C Sv0T

anoqy

sanJ

T1/61/9

Xneaq eq uosef *J91eM Ul JOleABIXT

170> 1Y

S'6¢C 0sT 6€CT

170> T0

mo|ag

[414 TecT

anoqy

Xneaq e7 uosef *J91eM Ul JOleABIXT

10> T0

191 0ST Sv¥80

170> 0

mo|ag

9'ST €€80

anoqy

uow

T1/81/9

FEYSER:le) SUOI11BAIBSqO

painsesN | pjoysadyl

paInsesaN | ploysaJyl (1Sd)

(1/7w)
S INCIEEIEN

(400€ ® NIN) awi]

Aupigant

uoles07
9|dwes
Jaluleg

a1eq

(Jlenoway) peaH 1e JaAlY P|O - Jolieg o0y Adesodwa] NS

$92JN0S3Y J91eAMA JO uawuedaq ejuiojlije) jo ajers

2102 3unds

SpI1jOS 3]qe3j13s pue ANpigqin] 10} s} nsay Sulio}UON

A5-26



Appendix 6: Dissolved Oxygen Data






Monthly Statistics for the Grant Line Canal continuous water quality monitoring stations

Water Temperature (°C) Dissolved Oxygen (mg/L) pH
Month Doughty GLC gbvg GLC @ GLCnr Doughty GLC gbv GLC @ GLCnr Doughty GLC gbv . _GLC @ GLCnr
Cut ° Barrier Tracy Blvd: Old River Cut ° Barrier Tracy Blvd: Old River Cut Barrier ' Tracy Blvd: Old River

MAXIMUMS MAXIMUMS MAXIMUMS
January 11.9 11.8 11.9 11.8 12.75 - 12.67 12.28 11.92 8.15 8.32 8.09 8.13
February 14.3 14.4 14.1 13.7 11.11 | 11.03 10.68 10.18 8.15 8.09 7.94 7.94
March 17.1 17.0 16.8 16.6 16.33 - 14.94 15.07 12.49 8.92 8.84 8.65 8.45
April 23.2 22.9 22.7 22.3 14.69 | 14.08 13.94 10.38 8.85 8.96 8.86 8.06
May 22.7 22.7 22.1 225 13.30 | 10.08 9.10 9.02 8.62 8.16 7.77 7.92
June 268 | 269 | 259 | 257 1636 | 1598 | 1430 | 10.03 944 | 968 | 936 | 850
July 28.3 28.3 26.5 26.8 16.32 : 18.99 10.10 10.16 9.60 9.61 9.07 8.77
August 28.7 29.6 28.0 27.7 12.73 | 15.09 8.66 8.33 9.10 9.39 8.92 7.98
September 25.2 25.8 24.7 25.4 13.98 | 14.21 11.39 8.59 9.07 9.15 8.53 7.92
October 24.9 24.6 24.3 24.0 11.84 © 12.36 10.22 8.94 8.49 8.75 8.13 7.85
November 17.6 177 176 18.1 1114 § 1118 : 11.01 10.03 8.15 817 | 7.99 8.06
December 14.3 141 | 142 14.2 11.27 . 1090 = 10.97 11.03 7.98 791 7091 7.95

AVERAGES AVERAGES AVERAGES
January 9.5 9.5 9.6 9.2 11.32 ¢ 11.25 11.02 10.65 7.94 7.92 7.82 7.80
February 122 | 122 | 121 | 118 | 1010 | 985 | 98 | 961 798 | 783 | 774 | 774
March 14.1 14.2 13.9 13.6 11.06 . 10.72 10.88 9.27 8.19 8.16 7.94 7.77
April 17.9 17.9 17.8 17.6 9.24 8.57 8.54 8.29 7.65 7.64 7.62 7.61
May 19.8 19.9 19.9 20.5 7.98 7.85 7.68 7.67 7.46 7.61 7.42 7.65
June 221 22.3 221 22.3 9.77 9.29 9.25 7.36 8.05 8.21 8.02 7.65
July 25.0 25.0 24.6 24.3 8.65 7.14 5.43 6.21 8.87 8.50 8.14 7.53
August 25.4 25.6 25.3 24.6 7.07 5.48 4.59 5.49 8.06 7.99 7.60 7.41
September 23.1 23.1 22.9 22.6 9.94 8.71 7.97 6.70 8.42 8.16 7.91 7.49
October 18.8 18.8 18.7 19.1 8.99 8.62 8.48 7.89 7.74 7.85 7.65 7.52
November 14.4 14.4 14.5 14.9 9.64 9.50 9.40 8.73 7.73 7.78 7.68 7.66
December 10.8 10.9 10.9 11.0 9.61 9.34 9.40 9.20 7.70 7.66 7.65 7.61

MEDIANS MEDIANS MEDIANS

January 9.3 9.3 9.4 9.1 11.36 - 11.36 11.06 10.64 7.95 7.95 7.83 7.83
February 12.0 12.0 12.0 11.6 1012 | 10.12 9.90 9.62 7.98 7.98 7.78 7.76
March 14.2 14.2 14.1 135 10.82 | 10.82 10.54 9.38 8.19 8.19 8.14 7.75
April 16.8 16.8 16.7 16.4 9.48 9.48 8.72 8.52 7.81 7.81 7.68 7.63
May 19.8 19.8 19.9 20.8 7.74 7.74 7.56 7.71 7.48 7.48 7.42 7.66
June 21.8 21.8 21.8 22.3 9.51 9.51 9.16 7.40 8.35 8.35 8.45 7.67
July 25.1 25.1 24.8 24.4 8.65 8.65 5.15 6.43 8.96 8.96 8.41 753
August 25.4 25.4 25.3 24.4 7.03 7.03 4.26 5.33 8.31 8.31 7.85 7.39
September 23.0 23.0 22.9 225 9.95 9.95 7.97 6.72 8.45 8.45 7.97 7.50
October 18.5 18.5 18.4 19.1 9.04 9.04 8.56 8.02 7.80 7.80 7.69 7.55
November 14.0 140 | 142 14.5 9.64 9.64 . 9.40 8.78 7.72 772 770 7.67
December 10.1 101  10.0 10.5 9.56 956 | 9.35 9.21 7.72 7.72 | 7.68 7.61

MINIMUMS MINIMUMS MINIMUMS
January 7.3 7.6 7.6 7.6 9.74 9.51 7.93 9.00 7.69 7.61 7.61 7.46
February 10.7 11.1 11.0 10.1 7.82 8.56 7.65 8.89 7.86 7.67 7.44 7.47
March 11.1 11.3 11.2 11.3 8.91 7.99 8.11 7.08 7.82 7.79 7.54 7.50
April 14.4 14.5 14.3 14.3 4,08 3.93 2.64 4.25 7.06 7.06 7.09 7.19
May 17.7 17.9 18.0 18.3 5.33 5.86 5.52 6.23 7.18 7.33 7.15 7.37
June 18.8 19.6 19.7 19.3 6.73 5.21 4.65 5.40 7.35 7.59 7.30 7.30
July 215 21.6 21.6 22.0 1.89 1.47 1.23 2.33 7.85 7.47 7.23 7.15
August 22.9 22.8 23.0 22.2 1.63 0.75 1.43 2.30 6.88 7.43 6.54 7.12
September 21.3 21.4 21.5 21.1 5.40 1.14 4.24 4.06 7.94 7.64 7.46 7.28
October 14.6 14.7 14.6 15.2 5.41 6.29 5.10 5.97 7.26 7.50 7.24 7.24
November 12.2 12.2 12.3 12.5 6.23 7.95 7.94 7.69 7.47 7.58 7.27 7.26
December 80 | 82 | 82 | 83 785 | 745 | 767 | 7.04 748 | 745 | 746 | 733

STANDARD DEVIATIONS STANDARD DEVIATIONS STANDARD DEVIATIONS

January .1 . 11 . 11 . 10 055 . 056 . 056 . 0.52 008 . 015 . 012 . 0.15
February 0.7 0.7 0.7 0.7 0.38 0.40 0.36 0.24 0.06 0.09 0.10 0.09
March 1.3 1.3 1.4 1.2 1.21 1.23 1.28 0.87 0.22 0.23 0.31 0.19
April 2.3 2.3 23 25 253 2.36 2.36 1.26 0.49 0.51 0.49 0.14
May 1.0 0.9 0.9 1.0 0.84 0.71 0.63 0.44 0.21 0.16 0.13 0.11
June 1.7 1.6 1.5 1.4 1.53 1.86 1.58 0.69 0.51 0.54 0.54 0.19
July 1.3 1.2 1.0 0.9 1.96 251 1.88 1.41 0.24 0.41 0.42 0.26
August 1.2 1.3 1.1 1.1 1.73 2.23 1.50 1.62 0.42 0.42 0.46 0.18
September 0.8 0.8 0.7 0.8 1.11 1.82 1.03 1.15 0.18 0.30 0.22 0.12
October 25 25 25 2.2 0.70 0.79 0.64 0.56 0.27 0.24 0.18 0.14
November 1.7 1.7 1.7 1.6 0.58 0.53 0.53 0.39 0.13 0.10 0.09 0.11
December 2.1 2.0 2.1 2.0 0.83 0.79 0.80 0.91 0.12 0.11 0.12 0.15
2012 - Max. | 28.7 29.6 28.0 27.7 16.36 ; 18.99 15.07 12.49 9.60 9.68 9.36 8.77
2012-Avg. | 17.8 17.8 17.8 17.7 9.44 8.85 8.47 8.09 7.86 7.87 7.72 7.61
2012 - Med. | 17.9 17.9 18.4 18.6 9.60 9.60 8.86 8.16 7.99 7.99 7.77 7.65
2012 - Min. 7.3 7.6 7.6 7.6 1.63 0.75 1.23 2.30 6.88 7.06 6.54 7.12
2012 - S.D. 5.5 5.5 55 5.4 1.75 2.13 2.24 1.73 0.48 0.45 0.41 0.19
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Monthly Statistics for the Grant Line Canal continuous water quality monitoring stations — continued

Specific Conductance (uS/cm)

Turbidity (NTU)

Doughty - GLCabv GLC@ - GLCnr

Doughty : GLC abv: GLC @

- GLCnr

Month Cut ' Barrier Tracy Blvd: Old River| Cut : Barrier :Tracy Blvd:Old River
MAXIMUMS MAXIMUMS
January 874 ~ 862 887 862 36.9 330 - 192 36.5
February 1102 @ 1037 | 1028 | 1002 36.0 41.8 24.1 39.0
March 1110 - 1086 - 1077 . 1061 37.2 52.2 27.6 32.4
April 1062 | 1012 | 1010 | 1012 48.9 44.4 35.0 37.6
May 697 613 615 626 43.8 56.7 31.9 38.2
June 814 724 727 655 67.3 55.6 37.2 36.7
July 845 789 771 756 82.8 53.7 38.8 29.6
August 886 792 788 760 52.1 65.3 34.9 38.5
September 805 806 812 808 61.2 24.7 40.2 31.3
October 791 773 774 772 38.4 43.4 44.7 42.1
November 832 842 858 815 66.1 46.9 35.4 39.2
December 1015 941 943 931 141.4 1852 183.8 100.3
AVERAGES AVERAGES
January 769 | 772 | 772 | 726 8.1 46 | 45 48
February 837 847 846 743 8.3 438 5.0 55
March 949 956 983 790 123 9.6 10.2 6.7
April 687 675 677 604 18.4 13.0 12.7 8.4
May 408 407 407 435 115 7.6 75 75
June 539 | 531 | 535 | 433 19.4 14.7 15.4 8.1
July 645 645 643 447 21.8 13.6 16.3 8.9
August 702 | 707 | 709 | 537 16.6 16.6 11.8 8.1
September 730 . 732 . 736 . 667 11.3 6.8 10.1 5.0
October 565 | 558 | 563 | 537 65 | 47 | 67 3.7
November 746 748 753 599 7.5 4.3 4.8 5.0
December 748 | 743 | 743 | 658 18.9 169 | 16.0 15.6
MEDIANS MEDIANS
January 780 780 775 744 7.9 7.9 43 43
February 812 812 825 758 8.1 8.1 4.9 5.4
March 952 952 984 865 11.9 11.9 10.1 6.2
April 613 613 588 562 17.8 17.7 125 8.2
May 407 407 405 422 11.7 11.7 7.6 7.2
June 540 540 520 418 20.1 20.1 16.9 7.6
July 672 672 681 425 21.0 21.0 16.2 8.4
August 702 702 705 598 16.1 16.1 11.6 75
September 729 729 735 710 10.2 10.2 9.7 4.4
October 576 | 576 | 576 501 6.2 6.2 6.0 2.9
November 752 752 754 645 6.4 6.4 43 3.8
December 781 | 781 | 781 | 687 9.2 92 65 9.2
MINIMUMS MINIMUMS
January 637 648 646 515 43 1.6 1.8 2.2
February 679 681 678 500 4.8 1.8 1.8 2.0
March 797 796 825 445 6.7 3.9 43 25
April 515 510 512 435 10.6 5.8 5.9 2.4
May 231 236 239 306 43 2.0 26 3.9
June 415 412 425 286 75 2.2 2.9 3.8
July 417 420 418 238 12.4 4.1 5.9 2.7
August 606 625 646 261 6.8 3.2 3.4 2.7
September 656 673 688 358 3.6 2.1 3.4 2.0
October 278 275 288 282 21 0.0 1.9 1.4
November 537 542 543 373 3.1 1.8 2.0 15
December 389 389 389 299 45 1.6 1.3 1.9
STANDARD DEVIATIONS STANDARD DEVIATIONS
January 56 . 54 . 55 . 92 24 . 20 16 : 21
February 89 | 8 8 | 126 2.7 2.9 1.2 1.8
March 62 63 46 197 3.0 3.4 3.4 2.4
April 160 | 169 | 170 | 146 3.8 3.1 2.9 3.0
May 102 ° 94 = 95 78 3.3 3.9 2.7 24
June 86 77 78 113 6.2 6.5 6.6 25
July 87 94 92 158 5.5 4.6 3.7 3.6
August 39 | 29 | 29 | 162 4.2 8.3 3.0 3.2
September 31 26 < 25 : 104 4.7 2.2 3.2 2.3
October 150 | 156 | 151 137 2.3 3.0 338 3.2
November 43 | 50 | 51 | 152 4.1 2.3 2.4 3.5
December 156 | 156 155 178 22.9 25.6 24.1 17.1
2012 -Max. | 1110 = 1086 . 1077 . 1061 141.4 - 1852 183.8 100.3
2012 - Avg. 693 | 693 | 689 | 597 14.0 9.7 10.0 7.2
2012 - Med. | 713 713 715 589 12.0 12.0 8.3 6.2
2012 - Min. 231 | 236 | 239 | 238 214 | o0 | 13 1.4
2012 - S.D. 169 | 172 | 170 | 184 95 | 99 89 5.7

AB-2



Monthly Statistics for the Victoria Canal water quality monitoring station

Water Dissolved Specific Turbidity
Month Temperature Oxygen pH Conductance (NTU)
(©) (mg/L) (HS/em)
MAXIMUMS
January 10.1 10.98 7.79 : 602 23.6
February 12.9 10.28 7.69 600 241
March 15.4 10.65 7.77 592 22.2
April 21.8 10.71 8.02 653 29.0
May 22.8 9.31 7.86 542 14.8
June 254 | 904 | 813 | 34 | 269
July 26.0 11.23 9.23 399 311
August 25.7 8.83 7.97 366 31.0
September 24.2 9.36 7.92 459 31.0
October 22.9 8.97 7.97 432 7.4
November 18.2 9.49 7.74 416 36.7
December 14.1 10.67 7.83 508 36.0
AVERAGES
January 8.7 1033 754 518 3.7
February 1123 | 973 | 749 | 526 | 43
March 12.9 9.60 7.58 506 5.2
April 17.3 9.17 7.69 528 3.3
May 20.7 8.07 7.51 417 5.6
June 22.6 7.82 7.65 324 5.8
July 24.2 7.98 7.69 256 7.7
August 24.0 7.91 7.58 257 6.5
September 22.2 8.24 7.59 371 2.8
October 19.6 8.32 7.65 383 21
November 154 8.79 7.50 337 2.2
December 11.2 9.05 7.47 361 10.1
MEDIANS
January 8.6 10.32 7.56 525 3.2
February 11.4 9.75 7.52 524 4.0
March 12.9 9.53 7.63 502 5.0
April 16.3 9.30 7.68 529 3.1
May 21.0 8.05 7.52 430 5.2
June 22.6 7.80 7.74 321 5.5
July 24.2 7.76 7.68 247 7.0
August 241 7.90 7.58 250 6.1
September 221 8.23 7.60 370 2.2
October 19.6 8.35 7.63 384 1.8
November 14.7 8.82 7.49 334 1.6
December 11.1 8.76 7.48 361 9.8
MINIMUMS
January 7.7 9.72 7.28 427 1.1
February 9.8 9.09 7.30 484 1.2
March 111 8.93 7.37 462 1.8
April 13.8 7.01 7.46 461 1.4
May 18.4 6.73 7.22 318 3.1
June 19.9 6.69 7.15 291 2.6
July 22.6 6.37 7.13 203 1.2
August 221 7.02 7.29 216 1.8
September 20.8 7.21 7.33 289 0.5
October 17.3 7.06 7.41 337 1.0
November 13.4 7.86 7.25 302 0.7
December 8.0 7.74 7.17 266 1.6
STANDARD DEVIATIONS
January 0.6 022 | 012 | 38 2.0
February 0.7 0.20 0.10 23 1.8
March 0.9 0.35 0.10 21 1.9
April 25 0.81 0.11 33 15
May 11 0.41 0.12 62 14
June 1.2 0.40 0.19 17 1.6
July 0.7 0.89 0.46 31 3.4
August 0.7 0.35 0.13 24 2.7
September 0.7 0.41 0.10 49 2.4
October 15 0.28 0.13 21 1.0
November 1.5 0.32 0.11 23 2.3
December 2.0 0.92 0.17 55) 5.4
2012 - Max. 26.0 11.23 9.23 653 36.7
2012 - Avg. 175 8.75 7.57 398 5.3
2012 - Med. 18.9 8.52 7.60 383 4.6
2012 - Min. 7.7 6.37 7.13 203 0.5
2012 - S.D. 5.4 0.95 0.21 103 3.4

AB-3



Monthly Statistics for the Middle River continuous water quality monitoring stations

Water Temperature (°C) Dissolved Oxygen (mg/L) pH
. - Trac Union . Trac Union . - Trac Union
Month Undine Howard BIvdy Point Undine Howard BIvdy Point Undine Howard BIvdy Point
MAXIMUMS MAXIMUMS MAXIMUMS
January 12.7 11.7 11.0 10.4 16.07 @ 1431 - 1159 @ 11.15 8.76 8.14 7.88 7.79
February 15.6 14.4 13.7 12.9 1386 @ 1275 | 10.88 | 10.55 8.58 8.34 7.99 7.80
March 18.2 17.3 17.1 16.2 19.32 1650 - 11.47 . 10.65 9.09 8.94 8.12 7.89
April 17.8 25.3 25.0 21.9 1362 | 1657 | 1157 | 10.66 8.71 8.66 8.48 8.14
May 24.9 24.8 24.4 228 15.86 | 10.96 & 10.28 9.25 9.31 8.48 8.31 7.98
June 282 | 278 | 265 25.0 1562 | 11.21 929 | 919 946 | 879 | 800 | 8.04
July 289 | 283 . 275 26.4 17.47 & 1399 | 1018 : 11.93 959 : 913 : 860 : 9.21
August 30.6 27.7 27.0 25.9 17.10 7.43 7.86 9.40 9.39 7.45 7.61 8.36
September | 26.2 24.0 24.7 24.4 16.87 6.77 8.07 9.65 9.21 7.58 7.50 8.14
October 25.4 23.4 235 22.9 14.99 8.95 8.68 9.01 8.92 7.81 7.67 7.83
November 18.7 16.9 : 183 18.3 15.60 ;| 1020 : 10.24 9.63 8.84 833 : 7.73 7.71
December 14.8 138 = 143 14.1 1229 = 1075 = 1053 = 10.68 8.14 767 = 765 7.52
AVERAGES AVERAGES AVERAGES
January 9.4 8.4 8.5 8.7 11.72 © 1144 @ 1054 - 10.28 8.01 7.47 7.63 7.57
February 120 | 117 | 113 | 113 | 1041 | 1041 | 986 | 9.54 793 | 78 | 768 | 748
March 14.1 13.8 13.3 13.0 10.48 9.53 9.01 9.34 8.02 7.69 7.64 7.69
April 15.8 18.6 17.8 17.3 9.77 9.22 8.89 9.00 8.02 7.87 7.65 7.81
May 19.7 21.0 20.7 20.9 10.17 6.81 7.77 7.88 7.91 7.44 7.60 7.55
June 222 23.1 22.4 225 10.49 5.20 6.72 7.74 8.38 7.26 7.47 7.58
July 25.0 24.9 24.2 24.2 9.89 4.00 6.04 7.94 8.96 7.08 7.41 7.79
August 255 24.9 240 23.9 8.36 2.36 5.28 7.92 8.32 6.86 7.21 7.65
September | 22.9 222 221 221 10.05 2.83 5.57 8.03 8.39 6.94 7.07 7.65
October 185 18.6 19.0 19.6 9.56 5.31 5.15 8.10 7.91 7.12 7.12 7.50
November 14.3 13.4 14.8 15.4 11.15 7.08 8.42 8.61 8.07 7.22 7.35 7.53
December 10.6 10.6 10.7 11.2 9.21 7.02 8.76 8.94 7.68 7.18 7.31 7.27
MEDIANS MEDIANS MEDIANS
January 9.1 8.4 8.4 8.6 11.40 = 1143 1054 _ 10.23 8.03 7.56 7.63 7.57
February 12.0 11.6 11.3 11.4 1029 | 10.59 9.83 9.53 7.93 7.96 7.67 7.45
March 14.2 13.8 13.2 12.9 10.19 9.08 8.92 9.27 8.02 7.67 7.67 7.70
April 155 175 17.0 16.2 9.62 9.17 8.90 9.09 8.04 7.88 7.64 7.81
May 19.7 21.2 20.7 21.0 10.09 6.75 7.74 7.84 8.26 7.74 7.60 7.56
June 22.0 23.0 223 225 10.45 5.12 6.71 7.75 8.85 7.34 7.48 7.56
July 24.9 24.8 24.2 24.1 9.86 3.73 5.99 7.76 9.10 7.10 7.40 7.77
August 255 24.9 240 23.9 8.23 2.14 5.49 7.90 8.65 6.85 7.23 7.76
September | 22.9 221 22.0 22.0 9.66 2.65 5.61 8.06 8.53 6.92 7.09 7.69
October 18.2 18.6 19.0 19.6 9.30 5.55 5.28 8.15 7.97 7.13 7.16 7.51
November 13.7 12.8 14.3 14.7 10.92 7.10 8.65 8.71 8.14 7.44 7.35 7.54
December 9.6 108 | 103 11.1 9.52 679 | 885 8.74 7.72 722 | 731 7.29
MINIMUMS MINIMUMS MINIMUMS
January 6.3 5.3 6.2 7.3 8.19 9.43 9.13 9.40 7.51 7.09 7.45 7.36
February 9.2 9.1 9.5 9.8 7.45 6.10 8.05 8.59 7.60 7.24 7.53 7.28
March 10.3 9.7 10.1 10.8 5.16 5.93 7.21 8.42 7.63 7.36 7.29 7.52
April 14.6 14.3 13.6 13.7 7.08 3.73 6.11 7.07 7.77 7.48 7.31 7.63
May 16.5 17.4 17.9 18.8 4.95 0.46 5.46 6.63 7.34 6.69 7.27 7.19
June 17.6 18.8 19.1 20.0 4.26 0.38 2.52 6.51 7.30 6.64 7.12 7.36
July 20.0 221 21.9 22.4 0.53 0.24 3.67 3.12 7.80 6.71 7.00 7.36
August 21.6 215 21.4 22.0 0.85 0.23 0.84 5.38 7.21 6.68 6.90 7.22
September | 20.1 18.9 20.3 20.9 0.39 0.39 1.77 5.68 7.39 6.73 6.78 7.26
October 13.9 15.2 15.8 17.0 1.16 1.33 1.47 5.52 7.33 6.82 6.81 7.10
November 11.3 11.2 12.6 13.2 7.43 4.77 5.32 6.98 7.62 6.80 7.19 7.25
December 70 | 72 | 73 | 81 4.45 445 | 636 | 743 730 | 682 | 705 | 707
STANDARD DEVIATIONS STANDARD DEVIATIONS STANDARD DEVIATIONS
January 13 . 14 . 09 . 06 163 . 096 . 039 . 0.29 027 . 025 . 007 . 0.08
February 1.0 1.1 0.9 0.7 1.37 1.28 0.40 0.32 0.21 0.20 0.09 0.13
March 1.5 1.6 1.4 1.0 1.73 1.82 0.75 0.37 0.27 0.32 0.15 0.06
April 0.9 3.0 2.7 2.4 1.12 2.75 1.01 0.70 0.18 0.25 0.18 0.08
May 2.0 1.5 1.3 0.9 2.91 1.60 0.71 0.43 0.64 0.37 0.15 0.19
June 21 1.9 1.4 1.1 2.25 1.97 0.79 0.45 0.48 0.32 0.12 0.13
July 1.8 1.3 1.0 0.7 2.79 1.89 0.95 1.03 0.27 0.29 0.18 0.39
August 1.8 1.2 1.0 0.6 2.90 1.33 1.24 0.45 0.45 0.09 0.13 0.24
September 1.3 0.8 0.8 0.7 2.82 1.24 1.10 0.43 0.34 0.15 0.13 0.12
October 25 21 1.8 15 1.91 1.71 1.56 0.38 0.39 0.22 0.16 0.12
November 1.9 1.8 1.7 1.5 1.47 1.01 0.99 0.40 0.28 0.33 0.10 0.08
December 2.2 2.0 2.2 2.0 1.74 1.40 0.91 0.88 0.19 0.14 0.13 0.12
2012 -Max. | 30.6 28.3 275 26.4 1932 = 1657 = 1159 ;. 11.93 9.59 9.13 8.60 9.21
2012-Avg. | 175 17.7 17.4 175 10.13 6.75 7.66 8.61 8.05 7.23 7.37 7.56
2012 - Med. | 16.9 18.6 18.2 19.0 10.08 6.68 7.86 8.41 8.21 7.37 7.46 7.60
2012 - Min. 6.3 5.3 6.2 7.3 0.39 0.23 0.84 3.12 7.21 6.64 6.78 7.07
2012 - S.D. 6.0 5.8 55 5.4 2.34 3.29 2.03 0.96 0.51 0.43 0.25 0.23
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Monthly Statistics for the Middle River continuous water quality monitoring stations — continued

Specific Conductance (uS/cm) Turbidity (NTU)
. - Tracy . Union . - Trac Union
Month Undine : Howard BIvdy Point Undine Howard BIvdy Point
MAXIMUMS MAXIMUMS
January 842 1266 = 919 689 207 ° 158 = 618 = 376
February 1036 | 1194 = 931 | 655 383 @ 356 | 333 @ 452
March 1291~ 1524 1173 . 743 449 - 217 - 343 - 254
April 1128 | 1580 | 1217 | 734 234 | 384 | 355 | 411
May 453 1723 600 505 37.1 26.7 77.5 32.1
June 639 1071 | 410 | 363 660 | 370 | 461 215
July 733 1089 : 404 358 717 : 364 : 606 429
August 747 909 | 346 | 297 661 | 237 | 397 | 324
September 773 1133 | 489 | 434 358 | 387 | 336 | 298
October 767 982 = 751 501 283 = 377 - 495 = 356
November 807 1013 ; 627 | 466 36.8 ; 262 : 440 15.8
December 1230 : 1381 . 1094 . 807 5338 @ 672 2230 = 1115
AVERAGES AVERAGES
January 756 794 588 @ 519 37 ¢ 37 | 64 . 48
February 834 | 833 | 629 | 524 34 | 30 | 68 | 58
March 940 928 653 485 7.6 55 7.6 55
April 976 1080 655 511 6.7 4.0 4.9 4.6
May 389 597 431 398 5.8 43 7.3 6.3
June 502 505 345 312 20.6 4.9 9.4 5.4
July 618 463 286 240 26.2 6.5 12.2 75
August 674 450 281 242 17.4 4.2 7.4 4.6
September 703 623 384 366 10.7 5.0 5.2 3.0
October 541 618 511 378 3.8 5.1 5.8 25
November 732 669 427 337 2.7 2.4 3.4 2.0
December 766 901 575 354 32.7 7.9 18.2 11.2
MEDIANS MEDIANS
January 758 820 555 524 3.4 3.6 4.8 3.7
February 818 876 594 514 2.9 25 6.2 5.0
March 943 974 562 479 6.8 5.3 7.2 47
April 955 1074 609 502 55 23 43 3.8
May 384 582 448 407 5.1 3.8 6.2 5.7
June 489 486 340 309 21.1 4.2 8.3 5.1
July 642 448 269 229 24.9 5.3 10.2 7.0
August 677 411 280 234 15.5 3.6 7.2 4.2
September 703 601 372 371 9.8 35 4.8 2.6
October 565 607 461 376 2.9 3.4 4.7 2.0
November 727 . 718 . 417 332 23 : 20 : 24 18
December 767 | 950 | 544 344 65 | 31 . 108 | 104
MINIMUMS MINIMUMS
January 647 518 432 422 1.6 1.2 1.8 1.1
February 646 674 471 475 1.2 1.4 1.9 1.2
March 767 546 441 445 1.1 1.2 2.8 2.0
April 920 757 474 454 26 0.6 1.7 1.6
May 343 411 338 309 2.6 0.6 2.6 2.3
June 356 | 387 | 299 | 280 28 | 05 | 41 | 26
July 399 304 218 194 53 12 31 1.8
August 572 | 303 | 224 | 203 32 . 09 | 21 | 13
September 644 437 296 289 24 - 09 - 19 - 09
October 290 | 357 | 38 | 333 12 | 07 | 16 | 07
November 509 385 312 300 1.2 0.7 1.2 0.7
December 339 | 515 | 301 | 260 214 | 13 | 36 | 23
STANDARD DEVIATIONS STANDARD DEVIATIONS
January 53 - 133 . 107 . 45 18 : 16 : 56 : 33
February 89 72 1 111 | 34 23 | 19 | 31 3.4
March 66 217 | 181 | 32 42 ¢ 26 | 28 25
April 48 | 178 | 137 | 39 33 | 46 | 26 | 27
May 26 . 105 @ 58 . 62 33 . 21 - 43 | 21
June 76 | 81 | 24 | 17 97 | 31 | 41 | 15
July 74 - 118 = 44 - 36 90 - 40 ° 67 - 35
August 32 116 20 24 8.7 2.4 26 2.2
September 30 129 48 50 4.8 43 2.0 1.7
October 152 114 99 24 26 4.0 4.0 25
November 47 131 69 27 1.8 1.8 3.9 11
December 201 171 180 66 59.2 11.1 21.4 8.9
2012 - Max. | 1291 1723 1217 807 533.8 67.2 2230 - 1115
2012-Avg. | 699 | 705 | 480 | 388 130 @ 47 | 79 | 54
2012-Med. | 706 - 667 : 456 . 375 57 : 34 : 62 : 45
2012 - Min. 290 303 218 194 1.1 0.5 1.2 0.7
2012 - S.D. 165 238 170 105 22.6 4.4 8.4 42 AG-5




Monthly Statistics for the Old River continuous water quality monitoring stations

Water Temperature (°C) Dlssolved Oxygen (mg/L) pH
Month Head TWA  u/sORT d/sORT| Head @ TWA u/sORT :  d/sORT| Head TWA - u/s ORT - d/s ORT

MAXIMUMS MAXIMUMS MAXIMUMS
January 11.9 115 114 115 12.16 13.75 12.89 12.71 8.18 8.13 8.46 8.52
February 14.0 14.2 14.1 13.9 11.36 10.74 11.10 11.49 8.30 8.05 8.20 8.25
March 17.5 16.8 16.7 16.5 14.72 15.95 15.11 15.41 8.82 8.89 8.87 9.13
April 20.5 24.8 219 22.0 13.73 23.84 9.66 9.78 8.78 9.38 8.06 8.26
May 221 24.3 22.7 22.6 11.61 11.62 9.33 8.87 8.58 8.69 8.17 8.02
June 263 | 279 | 247 | 249 | 1474 | 1678 | 1101 | 1120 | 975 | 911 | 907 | 914
July 28.6 28.7 26.8 26.0 19.49 20.53 16.73 11.04 9.89 9.68 9.54 9.16
August 29.3 27.9 26.9 26.9 16.80 10.54 16.74 10.26 9.62 8.87 9.11 8.58
September 26.2 254 23.6 234 15.45 11.33 8.04 8.48 9.03 8.40 7.67 7.94
October 24.4 24.4 224 22.6 1451 9.65 8.22 8.61 8.75 8.26 7.56 7.80
November 18.0 18.3 18.1 18.1 11.12 10.38 9.15 9.49 8.04 7.86 7.65 7.72
December 14.3 14.3 14.1 14.0 10.78 10.33 10.47 10.81 7.90 7.82 7.74 7.89

AVERAGES AVERAGES AVERAGES
January 9.5 9.1 9.0 9.1 10.94 11.14 10.47 10.45 7.95 7.75 7.85 7.96
February 122 | 121 | 117 | 117 | 1030 | 930 | 947 | 9m 813 | 779 | 78 | 7.72
March 14.3 14.0 13.5 13.4 11.09 11.25 8.93 9.66 8.03 8.21 7.83 7.95
April 16.9 18.4 17.6 17.7 10.53 10.18 7.41 7.89 8.10 8.09 7.60 7.61
May 19.1 20.9 20.1 20.3 9.00 6.49 7.08 7.56 7.76 7.61 7.61 7.66
June 21.9 22.6 21.7 21.8 11.71 8.15 7.06 7.41 8.59 7.82 7.67 7.66
July 251 24.8 23.3 235 12.13 7.34 5.76 6.47 9.05 8.50 7.86 7.91
August 25.7 252 235 23.7 10.42 5.11 4.42 4.86 8.45 7.79 7.48 7.56
September 23.0 22.8 216 216 11.25 6.94 3.83 4.50 8.49 7.78 7.31 7.43
October 18.4 19.3 18.9 19.0 9.43 6.45 4.60 5.49 7.83 7.48 7.18 7.37
November 14.3 14.3 14.9 14.8 9.78 7.95 7.16 7.86 7.69 7.56 7.36 7.39
December 10.8 107 | 111 11.0 9.54 7.53 7.43 8.03 7.66 7.47 7.33 7.40

MEDIANS MEDIANS MEDIANS

January 9.4 8.9 8.8 8.8 10.96 11.06 10.37 10.30 7.95 7.78 7.88 8.00
February 12.0 11.9 11.7 11.6 10.31 9:31 9.45 9.67 8.12 7.76 7.86 7.74
March 14.4 14.1 13.5 13.4 10.79 11.00 8.94 9.65 8.08 8.24 7.85 7.97
April 16.6 17.4 16.4 16.4 10.34 9.47 7.96 8.30 8.17 8.37 7.71 7.58
May 19.1 20.9 20.2 20.5 8.94 6.73 7.24 7.58 7.75 7.68 7.66 7.69
June 21.7 224 21.7 21.8 11.62 7.88 7.05 7.38 8.69 7.89 7.69 7.64
July 252 249 23.2 235 12.52 7.25 5.75 6.52 9.27 8.63 8.00 7.99
August 25.6 251 23.3 235 10.68 4.85 4.14 4.62 8.88 7.80 7.50 7.58
September 229 22.8 215 215 11.20 6.86 3.59 4.10 8.56 7.77 7.31 7.42
October 18.0 19.1 18.7 18.8 9.34 6.77 4.18 5.11 7.86 7.56 7.16 7.37
November 13.9 13.6 14.3 14.3 9.80 8.11 7.28 8.16 7.69 7.59 7.37 7.41
December 10.1 10.2 10.8 10.8 9.56 8.01 7.54 8.15 7.69 7.50 7.35 7.42

MINIMUMS MINIMUMS MINIMUMS
January 7.3 6.9 7.2 7.2 9.67 9.00 7.94 9.43 7.82 7.48 7.52 7.68
February 10.9 104 = 101 10.0 8.58 8.03 5.93 8.93 7.96 7.47 7.61 7.43
March 11.0 10.7 10.7 11.2 8.70 4.21 1.24 7.50 7.67 7.63 7.34 7.54
April 14.2 15.0 14.5 14.4 7.89 0.66 0.75 4.70 7.53 7.46 7.18 7.26
May 17.4 18.2 18.0 18.3 5.76 0.76 0.79 6.33 7.41 7.11 7.12 7.31
June 18.7 19.3 18.6 18.6 4.33 0.79 2.49 5.47 7.86 7.23 7.15 7.27
July 21.2 214 211 21.2 3.80 0.94 1.42 2.32 7.52 7.69 7.25 7.34
August 22.8 22.3 20.9 21.2 3.93 0.95 1.05 1.79 7.49 7.41 7.17 7.22
September 20.9 21.2 19.7 19.9 5.78 4.50 0.84 1.74 7.58 7.44 7.10 7.18
October 14.4 155 15.7 155 1.69 2.68 1.03 1.63 7.37 7.03 6.96 7.11
November 12.0 12.2 12.6 12.7 7.74 4.66 3.18 4.87 7.41 7.22 7.07 7.05
December 7.8 8.0 8.2 8.3 8.01 1.27 3.19 3.85 7.47 7.10 7.07 7.11

STANDARD DEVIATIONS STANDARD DEVIATIONS STANDARD DEVIATIONS

January 1.1 ¢ 11 09 0.46 0.72 0.67 0.63 0.06 0.11 0.17 0.19
February 0.7 09 | 08 0.35 0.41 0.38 0.34 0.05 0.12 0.12 0.16
March 1.4 13 1 12 1.25 1.57 1.37 1.05 0.28 0.26 0.24 0.28
April 1.8 2.6 2.3 1.27 5.01 1.52 1.08 0.28 0.53 0.21 0.24
May 0.9 1.2 1.0 0.69 1.69 1.01 0.47 0.21 0.24 0.19 0.13
June 1.7 1.8 1.4 1.3 1.11 2.95 0.93 0.83 0.54 0.51 0.30 0.33
July 1.3 12 09 0.9 2.57 2.44 1.94 1.68 0.31 0.30 0.45 0.45
August 1.3 1.2 1.2 1.2 2.78 1.44 1.80 1.69 0.48 0.31 0.30 0.25
September 0.8 0.7 0.7 0.7 1.38 0.98 1.41 1.61 0.19 0.16 0.11 0.14
October 2.5 2.3 1.7 1.7 0.95 1.23 1.71 1.83 0.29 0.24 0.10 0.16
November 1.7 1.6 1.6 1.6 0.47 0.98 1.12 1.08 0.08 0.10 0.11 0.11
December 2.0 2.1 2.0 2.0 0.62 1.77 1.61 1.57 0.11 0.15 0.16 0.18
2012 - Max. 29.3 28.7 26.9 26.9 19.49 23.84 16.74 15.41 9.89 9.68 9.54 9.16
2012 - Avg. 17.6 18.0 17.2 17.6 10.51 8.14 6.96 7.40 8.00 7.74 7.51 7.58
2012 - Med. 17.4 18.9 18.4 18.7 10.32 7.86 7.20 7.67 8.09 7.78 7.61 7.62
2012 - Min. 7.3 6.9 7.2 7.2 1.69 0.66 0.75 1.63 7.37 7.03 6.96 7.05
2012 - S.D. 5.5 5.7 5.1 5.0 1.67 2.85 2.39 2.18 0.56 0.45 0.35 0.34

AB-6



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

Specific Conductance (uS/cm)

Turbidity (NTU)

Month Head TWA  u/sORT : d/sORT | Head TWA - u/s ORT - d/s ORT
MAXIMUMS MAXIMUMS
January 843 1067 - 1151 1160 29.0 216 - 435 22.7
February 1047 1279 | 1297 1304 35.6 190 | 548 27.2
March 1056 1334 - 1581 1594 415 322 - 486 70.1
April 996 1440 | 1036 1045 44.1 619 | 403 34.7
May 520 1253 742 687 56.3 39.0 35.4 20.6
June 620 | 853 | 817 | 833 629 | 420 | 346 | 168
July 737 908 888 895 58.4 67.2 46.0 29.0
August 742 1002 | 948 923 54.9 455 | 46.0 39.8
September | 770 979 998 995 443 302 - 473 40.8
October 777 899 980 985 20.9 266 & 491 44.4
November 815 1069 | 1105 1128 32.1 281 ;i 713 36.9
December 921 1159 | 1277 1280 3115 1175 | 80.3 71.9
AVERAGES AVERAGES
January 753 902 811 796 54 104 @ 63 : 60
February 845 | 988 | 825 | 814 64 | 86 | 67 | 63
March 939 1129 883 866 10.5 14.1 8.0 8.3
April 549 1302 639 631 14.0 18.9 7.7 7.2
May 330 638 455 448 14.0 11.6 7.7 4.8
June 493 676 434 424 15.2 14.2 5.3 5.8
July 615 715 629 594 19.7 21.0 11.1 10.5
August 665 774 736 686 14.2 15.7 10.6 9.0
September 699 813 879 848 8.2 11.0 7.1 5.6
October 525 692 744 715 5.2 9.3 5.7 5.5
November 751 854 710 681 4.8 9.1 6.7 6.9
December 725 899 | 827 799 24.6 16,7 | 85 9.9
MEDIANS MEDIANS
January 757 916 803 766 5.1 9.1 5.1 5.5
February 853 954 812 801 6.0 7.2 5.7 6.1
March 951 1123 898 883 9.8 13.2 6.8 7.8
April 466 1300 573 572 13.0 17.9 6.9 6.9
May 342 551 463 453 13.1 10.6 5.9 4.7
June 486 681 407 385 14.5 13.1 4.7 5.9
July 635 746 644 610 18.8 20.7 10.3 10.0
August 669 766 806 754 13.6 15.4 9.9 8.2
September 696 812 912 899 8.1 10.1 6.5 5.0
October 540 703 795 759 4.8 9.2 43 4.1
November 752 851 | 691 602 4.3 9.1 : 47 5.4
December 764 919 = 890 862 8.6 113 | 56 6.7
MINIMUMS MINIMUMS
January 626 737 522 560 25 4.8 2.3 2.3
February 553 791 492 492 2.9 3.8 2.6 2.1
March 763 936 463 455 3.7 6.3 3.2 1.8
April 384 996 462 453 5.4 5.2 3.1 3.0
May 187 331 313 309 6.5 5.1 2.3 1.8
June 390 478 293 292 5.5 3.4 1.8 2.1
July 382 454 254 254 7.9 111 - 34 3.9
August 539 669 | 302 292 4.4 82 | 28 2.9
September 608 722 . 500 451 1.9 39 . 16 2.1
October 258 392 | 383 331 1.8 31 | 10 1.5
November 617 597 . 384 372 1.4 36 : 17 1.3
December 335 540 330 308 2.1 1.7 1.8 1.9
STANDARD DEVIATIONS STANDARD DEVIATIONS
January 53 : 60 : 163 : 160 16 : 39 : 42 : 25
February 97 129 | 182 187 2.2 33 | 41 2.0
March 63 98 i 267 279 41 33 i 46 4.1
April 172 67 | 127 125 5.1 57 | 33 1.9
May 72 247 84 79 4.8 3.7 4.2 1.1
June 71 93 | 118 122 4.7 68 | 25 1.7
July 73 95 171 178 5.2 39 41 33
August 39 42 170 184 4.3 3.3 4.3 3.4
September 33 35 101 120 2.9 3.3 3.5 2.3
October 148 116 174 180 2.2 2.2 5.4 4.8
November 38 78 239 246 2.4 1.7 6.8 5.6
December 166 151 241 253 43.3 15.8 8.0 9.3
2012 - Max. | 1056 1440 1581 1594 311.5 117.5 80.3 71.9
2012 - Avg. 657 864 | 714 687 12.1 135 | 76 7.2
2012 - Med. | 682 826 - 721 660 9.8 118 : 6.3 6.3
2012 - Min. 187 331 254 254 1.4 1.7 1.0 1.3
2012 - S.D. 187 222 230 234 14.7 7.1 5.1 45
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Daily Max

Daily Mean

=== Daily Min

| Doughty Cut above Grant Line Canal |

The GrantLine Canal Barrier
was closed on May 5th and

breached on October 18th.
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| Grant Line Canal at Tracy Blvd |
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Middle Riverat Union

Point

Daily Max

Daily Mean

== Daily Min
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| Grant Line Canal above GLC barrier |

The GrantLine Canal Barrier
was closed on May 5th and

breached on October 18th.
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| Grant Line Canal at Tracy Blvd |
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The Middle River Barrier was

closed on March 16th and
breached on October 24th.
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The Old River at Tracy Barrier
was closed on March 31stand
breached on October22nd.
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The Old River at Tracy Barrier
was closed on March 31stand

breached on October22nd.

Old River downstream of ORT

Barrier

— Daily Max

Daily Mean

- Daily Min

5.0mg/L Reference

rb\'\

24

22 1

20 1

18 A

16 A

(7/6w) uabAxO panjossiq

\\'\

Date (2012)

A6-20



| Doughty Cut above Grant Line Canal |

The GrantLine Canal Barrier
was closed on May 5th and

breached on October 18th.
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| Grant Line Canal above GLC barrier ‘
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The GrantLine Canal Barrier
was closed on May 5th and

breached on October 18th.

| Grant Line Canal at Tracy Blvd |
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The GrantLine Canal Barrier
was closed on May 5th and
breached on October 18th.
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The Middle River Barrier was
closed on March 16th and

breached on October 24th.
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The Old River at Tracy Barrier
was closed on March 31stand
breached on October22nd.
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The Middle River Barrier was

closed on March 16th and
breached on October 24th.
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The Spring Head of Old
River Barrier was closed

on April 1stand breached

on June4th.
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The Old River at Tracy Barrier
was closed on March 31stand

breached on October22nd.
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Turbidity (NTU)

Turbidity (NTU)
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Turbidity (NTU)
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Turbidity (NTU)
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Turbidity (NTU)
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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
Station - GLC qunstream Ciifiznenee significantly
Month Station - GLC at p-value between Monthly 7
above the ; higher DO
. Tracy Blvd Medians (mg/L) ©
barrier values
January 11.43 11.12 0.017 0.32 GLAB
February 10.15 9.91 0.0001 0.24 GLAB
March 10.78 10.48 NS NS NS
April 9.41 8.90 NS NS NS
May 7.71 7.56 NS NS NS
June 9.60 8.89 NS NS NS
July 8.48 5.16 <0.0001 3.32 GLAB
August 7.30 4.55 <0.0001 2.75 GLAB
September 10.00 8.02 <0.0001 1.98 GLAB
October 9.08 8.66 <0.0001 0.41 GLAB
November 9.60 9.45 0.032 0.15 GLAB
December 9.61 9.36 NS NS 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.

(b)
(©)
station.

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

~ Monthly Median DO Conc (mg/L) @

Mann-Whitney Test Results ®

Upstream Downstream Difference gtartlli(f)ir;:\a,\r?ttlh
Month Station - MR Station - MR at p-value between Monthly g Y
. X ; higher DO
near Tracy Blvd Union Point Medians (mg/L) ©
values
January 10.51 10.16 <0.0001 0.35 MRNT
February 9.79 9.48 <0.0001 0.31 MRNT
March 8.74 9.17 0.012 0.43 MRUP
April 8.97 9.14 NS NS NS
May 7.88 7.83 NS NS NS
June 6.73 7.77 <0.0001 1.04 MRUP
July 5.96 7.75 <0.0001 1.80 MRUP
August 5.51 7.85 <0.0001 2.34 MRUP
September 5.64 8.08 <0.0001 2.44 MRUP
October 5.41 8.11 <0.0001 2.70 MRUP
November 8.79 8.74 NS NS NS
December 8.86 8.75 NS NS 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.

(e)
®

“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.
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Table 6-18: Results for the Upstream-Downstream Analysis for the Old River at Tracy barrier

| Monthly Median DO Conc (mg/L) @ |

Mann-Whitney Test Results ®

: Station with
Upstream Downstream Difference significantl
Month Station - OR u/s - Station - OR d/s p-value between Monthly hgi, her DOy
ORT barrier ORT barrier Medians (mg/L) g ©
values
January 10.42 10.37 NS NS NS
February 9.45 9.65 <0.0001 0.20 ORDB
March 8.95 9.66 0.0026 0.71 ORDB
April 7.98 8.37 NS NS NS
May 7.24 7.53 0.0047 0.29 ORDB
June 7.13 7.34 NS NS NS
July 4.99 5.64 0.0132 0.65 ORDB
August 4.07 4.49 NS NS NS
September 3.20 3.77 NS NS NS
October 3.86 4.58 0.0226 0.73 ORDB
November 7.02 8.02 <0.0001 1.00 ORDB
December 7.29 7.86 NS NS NS

9 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.

(h)
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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Appendix 7: Sound Monitoring Data






Memo

ATKINS

To: Jacob McQuirk-DWR

From: Chris Shields Email: Chris.Shields@atkinsglobal.com
Phone: 916-325-1424 Date: 11 May 2012

Ref: cc: Roy Leidy-AECOM

Subject: 2012 South Delta Temporary Barriers Project

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 behind them 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. Temporary
rock barriers were installed at Middle River, Old River near Tracy and Head of Old River.

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 of temporary rock barriers installed would be monitored. The ecological surrogate identified in
the Biological Opinion for 2012 South Delta Temporary Barriers Project regarding underwater noise
monitoring 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 agquatic 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.

MONITORING METHODOLOGY

Underwater noise levels were measured using a Larson Davis Laboratories (LDL) Model 831 precision
integrating sound level meter (SLM) with a Reson TC4013 omni-directional hydrophone. The SLM was
calibrated with a G.R.A.S. Pistonphone Type 42AF to ensure that the measurements would be accurate. All
underwater measurements were taken at a distance of 100 meters from in-stream temporary rock barrier
construction locations. The SLM was manually operated. The SLM logged data every second of activation
recording the date, time, and maximum underwater noise level. The SLM was activated during rock
placement and piling on top of the temporary barrier, while rock piles were pushed into the river and in-
stream rock placement by clam-bucket. The monitoring of underwater noise levels focused on the aquatic
noise levels generated during rock placement, specifically, noise levels generated during rock placement
within the water channel. Instantaneous maximum underwater noise levels are denoted as dB LZFmax in
this memo and are relative to dB re 1pPa.
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RESULTS
Middle River

Underwater noise levels attributable to the construction of the temporary rock barrier at Middle River were
monitored on March 12 and 13, 2012. The Middle River temporary barrier was constructed utilizing one
dozer, one excavator and several rock delivery trucks. Rock was stockpiled on the levee road adjacent to the
temporary rock barrier construction site by trucks. The excavator would then re-position the rocks down the
levee slope and at the levee toe so that the dozer could access the rock. The dozer would scoop rock into
the bucket and transport the rock to the edge of the temporary rock barrier, originating from the levee toe and
into the channel, for placement and stockpiling. Rock would be stockpiled at the end of the forming
temporary rock barrier before being pushed into the channel. This method was repeated throughout the day
as the temporary rock barrier construction continued into the water channel. The results are summarized
below and complete data sheets are included in the Appendix A:

e Ambient noise level: 115-120 dB LZFmax

e Rock stockpiling: 119-143 dB LZFmax - A graphical representation of typical underwater noise levels
due to rock stockpiling on the temporary rock barrier is shown below.

Rock Stockpiling on Temporary Barrier
March 12, 2012
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e Pushing rock stockpile into water channel: 130-148 dB LZFmax - A graphical representation of
typical underwater noise levels due to pushing stockpiled rock on the temporary rock barrier into the
water channel is shown below.

Pushing Rock Stockpile into Water Channel
March 12, 2012
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Head of Old River

Underwater noise levels attributable to the construction of the temporary rock barrier at Head of Old River
were monitored on March 22 and 23, 2012. The Head of Old River temporary barrier was constructed
utilizing one dozer, one barge calm bucket and several rock delivery trucks. Rock was stockpiled on the
water side of the levee along the river bank adjacent to the temporary rock barrier construction site by trucks.
The dozer would then re-position the rocks at the edge of the river bank so that the barge excavator could
access the rock. The barge excavator would scoop rock into the bucket and swing the rock over the
temporary rock barrier for placement. Rock was deposited in a single bucket drop, spread over an area of
the rock barrier in a broadcasting motion, or by a submerged bucket drop. The majority of rock deposits
consisted of the bucket dropping in a freefall with a full load of rock onto the temporary barrier, and then the
bucket would be dragged along the length of the submerged rock barrier. The bucket was dragged along the
rock barrier to locate gaps or to evenly spread the rock along the barrier when the barrier was near the
desired elevation. These events varied in duration. These methods were repeated throughout the day as the
temporary rock barrier construction continued into the water channel. The results are summarized below and
complete data sheets are included in the Appendix B:

e Ambient noise level: 115-121 dB LZFmax
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Single bucket drop: 135-140 dB LZFmax - A graphical representation of typical underwater noise

levels due to a single bucket drop on the temporary rock barrier is shown below.

Single Bucket Drop
March 23, 2012
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ATKINS

Broadcast bucket drop: 125-138 dB LZFmax - A graphical representation of typical underwater noise

levels due to a broadcast bucket drop on the temporary rock barrier is shown below.

Broadcast Bucket Drop
March 23, 2012
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e Freefall drop, drag and bucket drop: 131-147 dB LZFmax - A graphical representation of typical
underwater noise levels due to a freefall drop, drag and bucket drop on the temporary rock barrier is
shown below.

Freefall Drop, Drag and Bucket Drop
March 23, 2012
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Old River near Tracy

Underwater noise levels attributable to the construction of the temporary rock barrier at Old River near Tracy
were monitored on March 19, 20 and 26, 2012. The Old River near Tracy temporary barrier was constructed
utilizing one dozer, one excavator, one clam bucket and one rock delivery truck on March 19 and 20. Rock
was stockpiled on agricultural property to the east of the temporary rock barrier construction site and loaded
onto the truck using the excavator. Rock was transported to the site with the truck and dumped at the edge
of the rock barrier adjacent to the levee, forming the boat launch pad. Rock was either stockpiled along the
edge of the temporary barrier with some errant rocks entering the water or dumped directly into the water
channel. After stockpiling a considerable amount of rock, the dozer would then push the stockpiled rock into
the water channel. The dozer would make several short back and forth movements on the forming launch
pad as it was pushing the rock into the water channel.

Construction practices changed on March 26, a clam bucket was used as the barrier moved further into the
water channel from the formed boat launch pad. Rock was transported by truck and stockpiled on the boat
launch pad. Clam bucket work activities were similar to the Head of Old River clam bucket activities
described above. There were full bucket drops, broadcasting of full bucket drops, full bucket freefall drop
followed by bucket drop broadcast over the barrier and full bucket freefall drop, broadcast, removal of some
rock followed by another drop. These methods were repeated throughout each day as the temporary rock
barrier construction continued into the water channel and varied in duration. The results are summarized
below and complete data sheets are included in the Appendix C:

e Ambient noise level: 113-114 dB LZFmax

e Stockpiling rock, no rock entering the water: 115-119 dB LZFmax
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¢ Dumping rock at edge of barrier with some rocks entering water: 120-133 dB LZFmax- A graphical
representation of typical underwater noise levels due to dumping rock at the edge of the temporary
rock barrier is shown below.

Dumping Rock at Edge of Barrier
March 19, 2012
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e Dumping rock directly into water channel: 125-147 dB LZFmax - A graphical representation of typical
underwater noise levels due to dumping rock directly into the water channel is shown below.

Dumping Rock Directly into Water Channel
March 20, 2012
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e Pushing stockpiled rock at edge of barrier into the water channel: 129-147 dB LZFmax - A graphical
representation of typical underwater noise levels due to pushing stockpiled rock at the edge of the
barrier into the water channel is shown below.

dB re 1pPa

Pushing Stockpiled Rock at the Edge of the Barrier into
the Water Channel
March 20, 2012
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e Single bucket drop: 140-149 dB LZFmax - A graphical representation of typical underwater noise
levels due to a single bucket drop on the temporary rock barrier is shown below.

Single Bucket Drop
March 26, 2012
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Broadcast full bucket drop: 141-147 dB LZFmax - A graphical representation of typical underwater
noise levels due tn a broadcast bucket drop on the temporary rock barrier is shown below.

Broadcast Full Bucket Drop
March 26, 2012
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Freefall drop, broadcast full bucket drop: 142-147 dB LZFmax - A graphical representation of typical

underwater noise levels due to a freefall drop, broadcast full bucket drop on the temporary rock

barrier is shown below.
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e Freefall drop, broadcast full bucket drop, removal of some rock and drop: 138-147 dB LZFmax - A
graphical representation of typical underwater noise levels due to a freefall drop, broadcast full
bucket drop, removal of some rock and drop on the temporary rock barrier is shown below.

Freefall Drop, Broadcast Full Bucket Drop, Removal of
Some Rock and Drop
March 26, 2012
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The monitoring conducted at Middle River, Head of Old, and Old River near Tracy properly characterizes the
underwater noise level trends attributable to temporary rock barrier construction at each site. Based on the
underwater noise levels measured and observed during the monitoring, the ecological surrogate threshold
was not exceeded and it was determined that monitoring was no longer warranted.
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Appendix 8: MMRP Table






CALIFORNIA DEPARTMENT OF FISH AND GAME
MITIGATION MONITORING AND REPORTING PROGRAM (MMRP)
CALIFORNIA ENDANGERED SPECIES ACT

Incidental Take Permit No. 2081-2011-019-03
PERMITTEE: California Department of Water Resources (DWR)

PROJECT: 2012 South Delta Temporary Barriers Project

PURPOSE OF THE MMRP

The purpose of the MMRP is to ensure that the impact minimization and mitigation
measures required by the Department of Fish and Game (DFG) for the above-
referenced Project are properly implemented, and thereby to ensure compliance with
section 2081(b) of the Fish and Game Code and section 21081.6 of the Public
Resources Code. A table summarizing the mitigation measures required by DFG is
attached. This table is a tool for use in monitoring and reporting on implementation of
mitigation measures, but the descriptions in the table do not supersede the mitigation
measures set forth in the California Incidental Take Permit (ITP) and in attachments to
the ITP, and the omission of a permit requirement from the attached table does not
relieve the Permittee of the obligation to ensure the requirement is performed.

OBLIGATIONS OF PERMITTEE

Mitigation measures must be implemented within the time periods indicated in the table
that appears below. Permittee has the primary responsibility for monitoring compliance
of all mitigation measures and for reporting to DFG on the progress in implementing
those measures. These monitoring and reporting requirements are set forth in the ITP
itself and are summarized at the front of the attached table.

VERIFICATION OF COMPLIANCE, EFFECTIVENESS

DFG may, at its sole discretion, verify compliance with any mitigation measure or
independently assess the effectiveness of any mitigation measure.
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TABLE OF MITIGATION MEASURES

The following items are identified for each mitigation measure: Mitigation Measure,
Source, Implementation Schedule, Responsible Party, and Status/Date/Initials. The
Mitigation Measure column summarizes the mitigation requirements of the ITP. The
Source column identifies the ITP condition that sets forth the mitigation measure. The
Implementation Schedule column shows the date or phase when each mitigation
measure will be implemented. The Responsible Party column identifies the person or
agency that is primarily responsible for implementing the mitigation measure. The
Status/Date/lInitials column shall be completed by the Permittee during preparation of
each Status Report and the Final Mitigation Report, and must identify the
implementation status of each mitigation measure, the date that status was determined,
and the initials of the person determining the status.
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Appendix 9: Mitigation Purchase Receipts






TRANSMITTAL

TO: - FROM: '
Brian Bustos _ : Julie Maddox
COMPANY: ) VIA: '
Departtment of Water Resoutces - U.S. Mail
ADDRESS: : PROJECT : C
1416 Ninth Street : ' South Delta Temporary Bartiers Project
Sacramento, CA 95814 Contract No. 4600009737
RE: - DATE:
Consetvation Credit Purchase July 20,2012

(Liberty Island Consetvation Bank)

[ JURGENT [ |FORREVIEW FOR YOUR USE [ ]| PLEASE REPLY [ | ACTION REQUIRED

Enclosed for your records please find the original executed Bill of Sale and Payment Receipt for
DWR’s purchase of 4.75 Conservation Credits from the Liberty Island Conservation Bank.

A notification of this transaction will also be provided to the U.S. Fish and Wildlife Service, National
Marine Fisheries Service, and Califomia Department of Fish and Game for their records.

Thank you for your business; it has been a pleasure serving you. Please let me know if there are any -
questions, or if there is anything else you need.

Thank you,

=

Julie Maddox T
m

WILDLANDS e

(-] ™

Enclosure 2 %
prs

~cc M. Jacob McQuirk, DWR (via Electronic Mail) 3 =
‘ .

A S

c-

WILDLANDS 4 3855 Atherton Road 4 Rocklin, CA 95765 € p:916.435.3555 € £ 916.435.3578
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BILL OF SALE
Contract # LICB-12-15

CDFG ITP No. 2081-2011-019-03

In 001151derat10n of $593.750.00, receipt of which is hereby acknowledged, LIBERTY ISLAND
HOLDINGS I, LLC (Bank Owner) does hereby bargain, sell and transfer to CALIFORNIA
DEPARTMENT OF WATER RESOURCES 4.75 Salmonid/Smelt Restoration Conservation Credits in
the Liberty Island Conservation Bank in Yolo County, California, developed, and approved by the
National Marine Fisheries Service, the U.S. Fish and Wildlife Service, and the California Department of

Fish and Game.

Bank Owner represents and warrants that it has good title to the credits, has good right to sell the
same, and-that they are free and clear of all claims, liens, or encumbrances.

" Bank Owner covenants and agrees with the buyer to warrant and defend the sale of the credits
hereinbefore described against all and every person and persons whomsoever lawfully claiming or to claim
the same.

DATED: )-20-20]2

LIBERTY ISLAND HOLDINGS LLLC

Name: 4 ’
Tts: Wildlands, Manager
' Mark Heintz, Manager
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LIBERTY ISLAND CONSERVATION BANK
CONSERVATION CREDITS: PAYMENT RECEIPT - -

PARTICIPANT INFORMATION
Name: CALIFORNIA DEPARTMENT OF WATER RESOURCES
Address:  Bay-Delta Office
" 1416 Ninth Street
Sacramento, CA 95814
Telephone: (916) 653-9883

Contact:  Jacob McQuirk

PROJECT INFORMATION

Project Description: Soufh Délta Temporary Batriers Project
CDFG File Number: 2081-2011-019-03
Species/Habitat Affected: Delta smelt and longfin smelt
Credits to be Purchased: 4.75
- Payment Amount: $593,750
Project Location: South Delta
PAYMENT INFORMATION

Payee: LIBERTY ISLAND HOLDINGS I, LLC
Payer: CALIFORNIA DEPARTMENT OF WATER RESOURCES

Amount:  Five Hundred Ninety-Three Thousand Seven Hundred Fifty and No/100ths Dollars

($593,750.00)
Method of payment: ~ Cash Check No. 09-146523 Money Order No.
Received by: - ' A/ Date: 7-20-20)2
Narne: Wildlands, Mansger :
Title: Mark Heintz, Manager

M:\Sales Agreements-Docs\saleLICB_DWR
Revised: 04/11/2012
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Exhibit “B”

BILL OF SALE

In consideration of $75,000, receipt of which is hereby acknowledged, Cosumnes Floodplain
Mitigation Bank Sponsor does hereby bargain, sell and transfer to the CALIFORNIA
DEPARTMENT OF WATER RESOURCES, 1.00 Floodplain Riparian Habitat credit in the
Cosumnes Floodplain Mitigation Bank in Sacramento County, California, developed, and
approved by the U.S. Army Corps of Engineers, U.S. Environmental Protection Agency, and
California Department of Fish and Game.

Westervelt Ecological Services repreSents and warrants that it has good title to the credits,
has good right to sell the same, and that they are free and clear of all claims, liens, or
encumbrances.

Westervelt Ecological Services covenants and agrees with the buyer to warrant and
defend the sale of the credits hereinbefore described against all and every person and persons
whomsoever lawfully claiming or to claim the same.

DATED: 5// vl /7_0 1z

Cosumnes Floodplain Mitigation Bank Sponsor

By: ‘//‘—“:‘7%—__
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Exhibit “C”

Cosumnes Floodplain Mitigation Bank
FLOODPLAIN RIPARTIAN HABITAT CREDIT: PAYMENT RECEIPT

PARTICIPANT INFORMATION
Name: California Department of Water Resources

Address: 1416 Ninth Street
Sacramento, CA 95814

Telephone: (916) 653-9883

Contact:  Jacob McQuirk

PROJECT INFORMATION

Project Description: South Delta Temporary Barriers Project
Permit File Number: 2081-2011-019-03

Species/Habitat Affected: Swainson's Hawk

Credits to be Purchased: 1.00 Floodplain Riparian Habitat
Payment Amount: $75,000

Project Location: San Joaquin County

County/Address: San Joaquin County

PAYMENT INFORMATION

Payee: Westervelt Ecological Services, LLC
Payer: California Department of Water Resources

Amount:  Sixty Five Thousand ($75,000)

Method of payment:  Cash Check No.

Received by: / 7O N

Money Order No.

(Signature)

—
Name: / RAlIS e

Date: 5;/ "/// ZolZ.

Title: ‘Pr jeof 7%”7‘/»
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