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Introduction  

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

 

 The Department of Fish and Wildlife 2081 Incidental Take Permit and Streambed Alteration 

Agreement 1600 permit, 

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

 The Army Corps of Engineers 404 Permit, 

 The National Marine Fisheries Service Biological Opinion, and 

 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 



2 
 

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	
		 		 		 		 		 		

Old	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	 No	Notch	 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): 

 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 

 

 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 
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 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   
 

 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 

 



4 
 

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 (NAVD88).  

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 
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allow a minimum depth of 6 inches of water to pass over the barrier during low‐high tide was excavated 

to permit adult migrating Chinook salmon to pass the barrier. 

Head of Old River Barrier (HOR) 

The 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 
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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.  
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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.  
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Representative Site Photographs 

  

   

2012 Middle River Barrier          2012 Grant Line Canal Barrier 

 

   

   

2012 Old River near Tracy Barrier      2012 Head of Old River Barrier 
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Post Construction Photos 

 

 

Middle River  

  

Grant Line Canal 

  

Head of Old River 
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Old River Tracy 

   



 

Appendix 1:  Swainsons Hawk Survey and Monitoring Report 

   





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 ¼ 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. 

A1-2



 

 
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 Hamamoto 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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Worker Environmental Awareness Program 

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

Species List for WEAP Training – Handout attachment 1 

Winter and Spring Run Chinook Salmon 

Central Valley Steelhead 

North American Green Sturgeon 

Delta Smelt 

Longfin Smelt 

Swainson’s Hawk 

Western Pond Turtle 

Best Management Practices 

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

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

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

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

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

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

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

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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WEAP Handout 

Georgiana Slough 
Non‐Physical Barrier

Worker Environmental 
Awareness Training

                       

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

15 - 19 rays

8 - 11 rays

 

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

15 - 22 rays

8 - 10 rays

                       

Rainbow Trout (Steelhead)
Oncorhynchus gairdneri

Endangered –

Federal
Migrate from fresh to 

salt water and back

Spawn in fresh water 
from Dec. to Apr.

Uniform  spots  on tail

Square  tail

    

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 
path

Juveniles migrate 
through the Delta 
year round

Migration route affects 
survival

Tail covered with spotsLong  black spots  on back 
and dorsal fin

13 - 19 rays

  

 

Green Sturgeon
Acipenser medirostris

Threatened ‐
Federal

Long‐lived, slow 
growing fish

Adults are mostly 
marine

Spawn in fresh 
water

Young migrate to 
salt water

23 - 30 lateral plate s

                       

Swainson’s Hawk
State‐Threatened 

Nest from Mar to May

Protected from construction impacts 
within a ¼ mile of nests
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Appendix 5:  Water Quality Monitoring Data 
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Monthly Statistics for the Grant Line Canal continuous water quality monitoring stations 
Water Temperature (°C) Dissolved Oxygen (mg/L) pH 

Month 
Doughty 

Cut 
GLC abv 
Barrier 

GLC @ 
Tracy Blvd 

GLC nr 
Old River

Doughty 
Cut 

GLC abv 
Barrier 

GLC @ 
Tracy Blvd

GLC nr 
Old River

Doughty 
Cut 

GLC abv 
Barrier 

GLC @ 
Tracy Blvd

GLC nr 
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 22.5 13.30 10.08 9.10 9.02 8.62 8.16 7.77 7.92 
June 26.8 26.9 25.9 25.7 16.36 15.98 14.30 10.03 9.44 9.68 9.36 8.50 
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 17.7 17.6 18.1 11.14 11.18 11.01 10.03 8.15 8.17 7.99 8.06 
December 14.3 14.1 14.2 14.2 11.27 10.90 10.97 11.03 7.98 7.91 7.91 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 12.2 12.2 12.1 11.8 10.10 9.85 9.85 9.61 7.98 7.83 7.74 7.74 
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 22.1 22.3 22.1 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 10.12 10.12 9.90 9.62 7.98 7.98 7.78 7.76 
March 14.2 14.2 14.1 13.5 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 7.53 
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 22.5 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 14.0 14.2 14.5 9.64 9.64 9.40 8.78 7.72 7.72 7.70 7.67 
December 10.1 10.1 10.0 10.5 9.56 9.56 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 21.5 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 8.0 8.2 8.2 8.3 7.85 7.45 7.67 7.04 7.48 7.45 7.46 7.33 

STANDARD DEVIATIONS STANDARD DEVIATIONS STANDARD DEVIATIONS 

January 1.1 1.1 1.1 1.0 0.55 0.56 0.56 0.52 0.08 0.15 0.12 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 2.3 2.5 2.53 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 2.51 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 2.5 2.5 2.5 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 5.5 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 (µS/cm) Turbidity (NTU) 

Month 
Doughty 

Cut 
GLC abv 
Barrier 

GLC @ 
Tracy Blvd

GLC nr 
Old River

Doughty 
Cut 

GLC abv 
Barrier 

GLC @ 
Tracy Blvd 

GLC nr 
Old River 

MAXIMUMS MAXIMUMS 

January 874 862 887 862 36.9 33.0 19.2 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 941 943 931 141.4 185.2 183.8 100.3 
  AVERAGES AVERAGES 

January 769 772 772 726 8.1 4.6 4.5 4.8 
February 837 847 846 743 8.3 4.8 5.0 5.5 
March 949 956 983 790 12.3 9.6 10.2 6.7 
April 687 675 677 604 18.4 13.0 12.7 8.4 
May 408 407 407 435 11.5 7.6 7.5 7.5 
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 6.5 4.7 6.7 3.7 
November 746 748 753 599 7.5 4.3 4.8 5.0 
December 748 743 743 658 18.9 16.9 16.0 15.6 
  MEDIANS MEDIANS 

January 780 780 775 744 7.9 7.9 4.3 4.3 
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 12.5 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 7.5 
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 4.3 3.8 
December 781 781 781 687 9.2 9.2 6.5 9.2 
  MINIMUMS MINIMUMS 

January 637 648 646 515 4.3 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 4.3 2.5 
April 515 510 512 435 10.6 5.8 5.9 2.4 
May 231 236 239 306 4.3 2.0 2.6 3.9 
June 415 412 425 286 7.5 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 2.1 0.0 1.9 1.4 
November 537 542 543 373 3.1 1.8 2.0 1.5 
December 389 389 389 299 4.5 1.6 1.3 1.9 
  STANDARD DEVIATIONS STANDARD DEVIATIONS 

January 56 54 55 92 2.4 2.0 1.6 2.1 
February 89 85 86 126 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 2.4 
June 86 77 78 113 6.2 6.5 6.6 2.5 
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 3.8 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 141.4 185.2 183.8 100.3 
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 2.1 0.0 1.3 1.4 
2012 - S.D. 169 172 170 184 9.5 9.9 8.9 5.7 A6-2



Monthly Statistics for the Victoria Canal water quality monitoring station 

Month 
Water 

Temperature 
(°C) 

Dissolved 
Oxygen 
(mg/L) 

pH 
Specific 

Conductance 
(µS/cm) 

Turbidity 
(NTU) 

MAXIMUMS 

January 10.1 10.98 7.79 602 23.6 
February 12.9 10.28 7.69 600 24.1 
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 25.4 9.04 8.13 384 26.9 
July 26.0 11.23 9.23 399 31.1 
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 10.33 7.54 518 3.7 
February 11.3 9.73 7.49 526 4.3 
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 2.1 
November 15.4 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 24.1 7.90 7.58 250 6.1 
September 22.1 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 11.1 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 22.1 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 0.22 0.12 38 2.0 
February 0.7 0.20 0.10 23 1.8 
March 0.9 0.35 0.10 21 1.9 
April 2.5 0.81 0.11 33 1.5 
May 1.1 0.41 0.12 62 1.4 
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 1.5 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. 17.5 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 A6-3



Monthly Statistics for the Middle River continuous water quality monitoring stations 
Water Temperature (°C) Dissolved Oxygen (mg/L) pH 

Month Undine Howard 
Tracy 
Blvd 

Union 
Point 

Undine Howard 
Tracy 
Blvd 

Union 
Point 

Undine Howard 
Tracy 
Blvd 

Union 
Point 

MAXIMUMS MAXIMUMS MAXIMUMS 

January 12.7 11.7 11.0 10.4 16.07 14.31 11.59 11.15 8.76 8.14 7.88 7.79 
February 15.6 14.4 13.7 12.9 13.86 12.75 10.88 10.55 8.58 8.34 7.99 7.80 
March 18.2 17.3 17.1 16.2 19.32 16.50 11.47 10.65 9.09 8.94 8.12 7.89 
April 17.8 25.3 25.0 21.9 13.62 16.57 11.57 10.66 8.71 8.66 8.48 8.14 
May 24.9 24.8 24.4 22.8 15.86 10.96 10.28 9.25 9.31 8.48 8.31 7.98 
June 28.2 27.8 26.5 25.0 15.62 11.21 9.29 9.19 9.46 8.79 8.00 8.04 
July 28.9 28.3 27.5 26.4 17.47 13.99 10.18 11.93 9.59 9.13 8.60 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 23.5 22.9 14.99 8.95 8.68 9.01 8.92 7.81 7.67 7.83 
November 18.7 16.9 18.3 18.3 15.60 10.20 10.24 9.63 8.84 8.33 7.73 7.71 
December 14.8 13.8 14.3 14.1 12.29 10.75 10.53 10.68 8.14 7.67 7.65 7.52 

AVERAGES AVERAGES AVERAGES 

January 9.4 8.4 8.5 8.7 11.72 11.44 10.54 10.28 8.01 7.47 7.63 7.57 
February 12.0 11.7 11.3 11.3 10.41 10.41 9.86 9.54 7.93 7.88 7.68 7.48 
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 22.2 23.1 22.4 22.5 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 25.5 24.9 24.0 23.9 8.36 2.36 5.28 7.92 8.32 6.86 7.21 7.65 
September 22.9 22.2 22.1 22.1 10.05 2.83 5.57 8.03 8.39 6.94 7.07 7.65 
October 18.5 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 11.43 10.54 10.23 8.03 7.56 7.63 7.57 
February 12.0 11.6 11.3 11.4 10.29 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 15.5 17.5 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 22.3 22.5 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 25.5 24.9 24.0 23.9 8.23 2.14 5.49 7.90 8.65 6.85 7.23 7.76 
September 22.9 22.1 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 10.8 10.3 11.1 9.52 6.79 8.85 8.74 7.72 7.22 7.31 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 22.1 21.9 22.4 0.53 0.24 3.67 3.12 7.80 6.71 7.00 7.36 
August 21.6 21.5 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 7.0 7.2 7.3 8.1 4.45 4.45 6.36 7.43 7.30 6.82 7.05 7.07 

STANDARD DEVIATIONS STANDARD DEVIATIONS STANDARD DEVIATIONS 

January 1.3 1.4 0.9 0.6 1.63 0.96 0.39 0.29 0.27 0.25 0.07 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 2.1 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 2.5 2.1 1.8 1.5 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 27.5 26.4 19.32 16.57 11.59 11.93 9.59 9.13 8.60 9.21 
2012 - Avg. 17.5 17.7 17.4 17.5 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 5.5 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 (µS/cm) Turbidity (NTU) 

Month Undine Howard 
Tracy 
Blvd 

Union 
Point 

Undine Howard 
Tracy 
Blvd 

Union 
Point 

MAXIMUMS MAXIMUMS 

January 842 1266 919 689 29.7 15.8 61.8 37.6 
February 1036 1194 931 655 38.3 35.6 33.3 45.2 
March 1291 1524 1173 743 44.9 21.7 34.3 25.4 
April 1128 1580 1217 734 23.4 38.4 35.5 41.1 
May 453 1723 600 505 37.1 26.7 77.5 32.1 
June 639 1071 410 363 66.0 37.0 46.1 21.5 
July 733 1089 404 358 71.7 36.4 60.6 42.9 
August 747 909 346 297 66.1 23.7 39.7 32.4 
September 773 1133 489 434 35.8 38.7 33.6 29.8 
October 767 982 751 501 28.3 37.7 49.5 35.6 
November 807 1013 627 466 36.8 26.2 44.0 15.8 
December 1230 1381 1094 807 533.8 67.2 223.0 111.5 

AVERAGES AVERAGES 

January 756 794 588 519 3.7 3.7 6.4 4.8 
February 834 883 629 524 3.4 3.0 6.8 5.8 
March 940 928 653 485 7.6 5.5 7.6 5.5 
April 976 1080 655 511 6.7 4.0 4.9 4.6 
May 389 597 431 398 5.8 4.3 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 7.5 
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 2.5 
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 2.5 6.2 5.0 
March 943 974 562 479 6.8 5.3 7.2 4.7 
April 955 1074 609 502 5.5 2.3 4.3 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 3.5 4.8 2.6 
October 565 607 461 376 2.9 3.4 4.7 2.0 
November 727 718 417 332 2.3 2.0 2.4 1.8 
December 767 950 544 344 6.5 3.1 10.8 10.4 

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 2.6 0.6 1.7 1.6 
May 343 411 338 309 2.6 0.6 2.6 2.3 
June 356 387 299 280 2.8 0.5 4.1 2.6 
July 399 304 218 194 5.3 1.2 3.1 1.8 
August 572 303 224 203 3.2 0.9 2.1 1.3 
September 644 437 296 289 2.1 0.9 1.9 0.9 
October 290 357 388 333 1.2 0.7 1.6 0.7 
November 509 385 312 300 1.2 0.7 1.2 0.7 
December 339 515 301 260 2.1 1.3 3.6 2.3 

STANDARD DEVIATIONS STANDARD DEVIATIONS 

January 53 133 107 45 1.8 1.6 5.6 3.3 
February 89 72 111 34 2.3 1.9 3.1 3.4 
March 66 217 181 32 4.2 2.6 2.8 2.5 
April 48 178 137 39 3.3 4.6 2.6 2.7 
May 26 105 58 62 3.3 2.1 4.3 2.1 
June 76 81 24 17 9.7 3.1 4.1 1.5 
July 74 118 44 36 9.0 4.0 6.7 3.5 
August 32 116 20 24 8.7 2.4 2.6 2.2 
September 30 129 48 50 4.8 4.3 2.0 1.7 
October 152 114 99 24 2.6 4.0 4.0 2.5 
November 47 131 69 27 1.8 1.8 3.9 1.1 
December 201 171 180 66 59.2 11.1 21.4 8.9 

2012 - Max. 1291 1723 1217 807 533.8 67.2 223.0 111.5 
2012 - Avg. 699 705 480 388 13.0 4.7 7.9 5.4 
2012 - Med. 706 667 456 375 5.7 3.4 6.2 4.5 
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 4.2 
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Monthly Statistics for the Old River continuous water quality monitoring stations 
Water Temperature (°C) Dissolved Oxygen (mg/L) pH 

Month Head TWA u/s ORT d/s ORT Head TWA u/s ORT d/s ORT Head TWA u/s ORT d/s ORT

MAXIMUMS MAXIMUMS MAXIMUMS 

January 11.9 11.5 11.4 11.5 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 21.9 22.0 13.73 23.84 9.66 9.78 8.78 9.38 8.06 8.26 
May 22.1 24.3 22.7 22.6 11.61 11.62 9.33 8.87 8.58 8.69 8.17 8.02 
June 26.3 27.9 24.7 24.9 14.74 16.78 11.01 11.20 9.75 9.11 9.07 9.14 
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 25.4 23.6 23.4 15.45 11.33 8.04 8.48 9.03 8.40 7.67 7.94 
October 24.4 24.4 22.4 22.6 14.51 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 12.2 12.1 11.7 11.7 10.30 9.30 9.47 9.71 8.13 7.79 7.85 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 25.1 24.8 23.3 23.5 12.13 7.34 5.76 6.47 9.05 8.50 7.86 7.91 
August 25.7 25.2 23.5 23.7 10.42 5.11 4.42 4.86 8.45 7.79 7.48 7.56 
September 23.0 22.8 21.6 21.6 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 10.7 11.1 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 22.4 21.7 21.8 11.62 7.88 7.05 7.38 8.69 7.89 7.69 7.64 
July 25.2 24.9 23.2 23.5 12.52 7.25 5.75 6.52 9.27 8.63 8.00 7.99 
August 25.6 25.1 23.3 23.5 10.68 4.85 4.14 4.62 8.88 7.80 7.50 7.58 
September 22.9 22.8 21.5 21.5 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 10.4 10.1 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 21.4 21.1 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 15.5 15.7 15.5 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 1.1 0.9 1.0 0.46 0.72 0.67 0.63 0.06 0.11 0.17 0.19 
February 0.7 0.9 0.8 0.7 0.35 0.41 0.38 0.34 0.05 0.12 0.12 0.16 
March 1.4 1.3 1.2 1.1 1.25 1.57 1.37 1.05 0.28 0.26 0.24 0.28 
April 1.8 2.6 2.3 2.4 1.27 5.01 1.52 1.08 0.28 0.53 0.21 0.24 
May 0.9 1.2 1.0 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 1.2 0.9 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 A6-6



Monthly Statistics for the Old River continuous water quality monitoring stations – continued 
Specific Conductance (µS/cm) Turbidity (NTU) 

Month Head TWA u/s ORT d/s ORT Head TWA u/s ORT d/s ORT 

MAXIMUMS MAXIMUMS 

January 843 1067 1151 1160 29.0 21.6 43.5 22.7 
February 1047 1279 1297 1304 35.6 19.0 54.8 27.2 
March 1056 1334 1581 1594 41.5 32.2 48.6 70.1 
April 996 1440 1036 1045 44.1 61.9 40.3 34.7 
May 520 1253 742 687 56.3 39.0 35.4 20.6 
June 629 853 817 833 62.9 42.0 34.6 16.8 
July 737 908 888 895 58.4 67.2 46.0 29.0 
August 742 1002 948 923 54.9 45.5 46.0 39.8 
September 770 979 998 995 44.3 30.2 47.3 40.8 
October 777 899 980 985 20.9 26.6 49.1 44.4 
November 815 1069 1105 1128 32.1 28.1 71.3 36.9 
December 921 1159 1277 1280 311.5 117.5 80.3 71.9 

AVERAGES AVERAGES 

January 753 902 811 796 5.4 10.4 6.3 6.0 
February 845 988 825 814 6.4 8.6 6.7 6.3 
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 8.5 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 4.3 4.1 
November 752 851 691 602 4.3 9.1 4.7 5.4 
December 764 919 890 862 8.6 11.3 5.6 6.7 

MINIMUMS MINIMUMS 

January 626 737 522 560 2.5 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 11.1 3.4 3.9 
August 539 669 302 292 4.4 8.2 2.8 2.9 
September 608 722 500 451 1.9 3.9 1.6 2.1 
October 258 392 383 331 1.8 3.1 1.0 1.5 
November 617 597 384 372 1.4 3.6 1.7 1.3 
December 335 540 330 308 2.1 1.7 1.8 1.9 

STANDARD DEVIATIONS STANDARD DEVIATIONS 

January 53 60 163 160 1.6 3.9 4.2 2.5 
February 97 129 182 187 2.2 3.3 4.1 2.0 
March 63 98 267 279 4.1 3.3 4.6 4.1 
April 172 67 127 125 5.1 5.7 3.3 1.9 
May 72 247 84 79 4.8 3.7 4.2 1.1 
June 71 93 118 122 4.7 6.8 2.5 1.7 
July 73 95 171 178 5.2 3.9 4.1 3.3 
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 13.5 7.6 7.2 
2012 - Med. 682 826 721 660 9.8 11.8 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 4.5 A6-7
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Doughty Cut above Grant Line Canal

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

The Grant Line Canal Barrier 
was closed on May 5th and 
breached on October 18th.
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Grant Line Canal at Tracy Blvd

The Grant Line Canal Barrier 
was closed on May 5th and 
breached on October 18th.
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Grant Line Canal near Old River

The Grant Line 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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Middle River at Undine 
Road

The Middle River Barrier was 
closed on March 16th and 
breached on October 24th.
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Middle River at Howard 
Road

The Middle River Barrier was 
closed on March 16th and 
breached on October 24th.
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Middle River near Tracy 
Blvd

The Middle River Barrier was 
closed on March 16th and 
breached on October 24th.
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Middle River at Union 
Point

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

The Spring Head of Old 
River Barrier was closed 
on April 1st and breached 
on June 4th.
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Old River at Tracy Wildlife 
Association

The Old River at Tracy Barrier 
was closed on March 31st and 
breached on October 22nd.
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Old River upstream of ORT 
Barrier

The Old River at Tracy Barrier 
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Results for the Upstream-Downstream Analysis for the Grant Line Canal barrier 

   Monthly Median DO Conc (mg/L) (a) Mann-Whitney Test Results (b) 

Month 

Upstream 
Station - GLC 

above the 
barrier 

Downstream 
Station - GLC at 

Tracy Blvd 
p-value 

Difference 
between Monthly 
Medians (mg/L) 

Station with 
significantly 
higher DO 
values (c) 

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

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

   Monthly Median DO Conc (mg/L) (a) Mann-Whitney Test Results (b) 

Month 
Upstream 

Station - MR 
near Tracy Blvd 

Downstream 
Station - MR at 

Union Point 
p-value 

Difference 
between Monthly 
Medians (mg/L) 

Station with 
significantly 
higher DO 
values (c) 

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 
(d) 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”. 
(f) “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) (a) Mann-Whitney Test Results (b) 

Month 
Upstream 

Station - OR u/s 
ORT barrier 

Downstream 
Station - OR d/s 

ORT barrier 
p-value 

Difference 
between Monthly 
Medians (mg/L) 

Station with 
significantly 
higher DO 
values (c) 

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 
(g) 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) “NS” stands for “no significant difference between the two stations”. 
(i) “ORDB” represents the Old River downstream of the ORT barrier station. 
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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/Initials 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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