




































 
 
 
 

 

EXHIBIT C 
 
 
 
  

Attached are pages 1-4 and 1-5 
from Volume I of Entrix, Inc.’s and 
Resource Insights’ Draft 
Environmental Impact Report/ 
Environmental Impact Statement 
(EIR/EIS) relating to the Interim 
South Delta Program (ISDP) and 
dated July 1996. 





















 
 
 
 

 

EXHIBIT F 
 
 
 
  

Attached are pages 1 – 11 of the 
Availability of Adequate Flow in 
Old River for City of Tracy WWTP 
Discharge – Preliminary 
Observations from the SDIP 
DEIS/EIR DSM2 Results 



Availability of Adequate Flow in Old River for City of Tracy 

WWTP Discharge – Preliminary Observations from the SDIP 

DEIS/EIR DSM2 Results 
 

This section summarizes the assessment of the impacts of the permanent gate operations as 

proposed in the SDIP DEIS/EIR on the availability of adequate dilution flow in the Old 

River for the City of Tracy WWTP discharge. Further, it discusses the available options to 

potentially mitigate impacts to the dilution capacity of the Old River that may be caused by 

the proposed operation of the permanent gates.  

 

In brief, a flow of 250 cfs released from the San Joaquin River to the Old River during the 

period of complete closure appears to mitigate water quality and dilution problems created 

for the City of Tracy’s WWTP effluent discharge due to the proposed permanent gates.  The 

results from the DWR DSM2 simulation of Alternative 2C as proposed in the SDIP 

DEIS/EIR indicate a potential problem during the VAMP period (April 1 – May 31) when 

the permanent fish gate at the head of Old River is completely closed. The flow in the Old 

River at the City of Tracy’s outfall does not meet the 250 cfs flow criteria for the adequate in-

stream dilution during this period.  

 

DSM2 Model 

The Delta Simulation Model (DSM2) is a one-dimensional hydrodynamic and water quality 

simulation model used to simulate water quality conditions in the Sacramento-San Joaquin 

Delta. It is the primary planning level tool used to investigate changes in Delta 

hydrodynamics and salinity. DSM2 is distributed by the Department of Water Resources 

(DWR) and was used as the basic tool for the analysis of the SDIP alternatives.  The model 

uses an implicit 4-point finite difference scheme that solves a set of simultaneous equations 

for water velocity and stage throughout the Delta system. The model has been calibrated at 

several stations throughout the Delta. The calibration results are available to the public on 

the Interagency Ecological Program website.  
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Temporary barrier operations  

The temporary barriers include a fish barrier at the head of Old River and an agricultural 

barrier each at Middle River, Old River at Tracy Boulevard Bridge and Grant Line Canal 

East. The SDIP DEIS/EIR noted that historically the temporary barrier operations varied 

annually. However, the temporary barrier operations used in the SDIP  No Action 

Alternative (Alternative 1) assumed the following: 

 

1. The Head of Old River fish barriers are assumed to be installed between April 16 

and May 15 when San Joaquin River flows fall below 5,000 cfs, and between September 16 

and November 30 when San Joaquin River flows fall below 5,000 cfs. The barriers are 

removed when San Joaquin River flow exceeds 8,500 cfs. For the spring installation (April 

16–May 15) the barriers are assumed at 10 feet MSL if VAMP flow is less than or equal to 

7,500 cfs in dry, below normal, normal years or 11 feet MSL if VAMP flow is greater than 

7,500 cfs (wet years). The fall installation (September 16–November 30) included a 32-foot 

notch in the barrier at 0.0 foot MSL. 

 

2. The agricultural barriers at Middle River, Old River at Tracy Boulevard Bridge, 

Grant Line Canal East are assumed to be installed between April 16 and November 30 

except when San Joaquin River flow exceeds 18,200 cfs or if the head of Old River fish 

control barriers are not installed between April 16 and May 15, or until the San Joaquin 

River flow drops below 12,000 cfs if the head of Old River fish control barriers were not 

installed. These barriers are assumed to have a 20-foot notch cut during the fall (September 

16–November 30). The fall notch configuration at Old River at DMC is changed when the 

San Joaquin River flow is above 5,500 cfs. Finally, the agricultural barriers are removed if the 

head of Old River fish control barriers are removed as a result of Vernalis flows exceeding 

8,500 cfs, unless the barriers are needed to maintain 0.0-foot MSL minimum water levels at 

three key locations. 
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Permanent Tidal Gate Operations 

The proposed permanent gates include a fish tidal gate at Head of Old River and three 

agricultural tidal gates on Middle River, Grant Line Canal and Old River. The SDIP 

DEIS/EIR considers several alternatives for operating the permanent gates. The proposed 

operations of the gates in the SDIP DEIS/EIR under Alternative 2C and all the other 

alternatives that include permanent gates are described below. 

 

The fish control gate at the head of Old River is closed from April 1 to May 31 and is almost 

completely closed during October and November unless the San Joaquin River flow at 

Vernalis is greater than 10,000 cfs. During the summer period (June – September), 500 cfs of 

flow is diverted under regulation into the Old River by partial gate closure when San 

Joaquin River flow at Vernalis is between 800 cfs and 2,500 cfs and is completely open if the 

flow is outside this range.  

 

The three permanent agricultural tidal gates are generally opened during all the flood-tide 

periods to allow water to pass upstream of the gates during the rising tide. The Middle 

River and Old River gates are then closed during the ebb-tide periods to force the water to 

recede back only down Grant Line Canal to provide better circulation. The Grant Line Canal 

gate is raised to an elevation -0.5 foot during the ebb-tide to allow the water levels in the 

south Delta channels to be greater than 0.0 feet target elevation. These operations are 

assumed to occur through out the year during the periods when the head of Old River gate 

is closed or partially closed. Moreover, the Middle River gate is not closed during the ebb-

tide when the San Joaquin River flow is above 2,500 cfs, the Old River gate is not closed 

when the flow is above 4,000 cfs and the Grant Line Canal gate is fully opened when the 

flow is above 8,000 cfs.  

 

Flow Circulation 

The proposed operation of the permanent agricultural tidal gates under Alternative 2C is 

intended to provide better circulation in the south Delta channels. This operation allows the 

water to travel upstream of the gates in the three channels during the flood-tide and allows 

it to flow out through the Grant Line Canal during the ebb-tide.  This operation is expected 
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to provide a flushing mechanism to circulate the standing water out of the south Delta 

channel system using tidal energy.   

 

Observations based on SDIP DEIS/EIR Alternative 2C Results 

This section presents the results based on DSM2 modeling provided by the Department of 

Water Resources (DWR) for the No Action Alternative  and Alternative 2C.  CH2MHILL has 

determined that 250 cfs is the minimum dilution criteria based on water quality objectives to 

comply with Human Health Effluent Limits for Trihalomethanes (such as 

Dibromochloromethane and Bromodichloromethane 

 

Figure 1 shows the simulated 16-year mean daily flow in Old River where the City of Tracy 

outfall is located, under Alternative 2C. The figure demonstrates that there is enough flow 

to meet the dilution criteria (250 cfs) all year long except during the periods when the head 

of Old River fish gate is completely closed for the duration of the presumed 60 day VAMP 

period (April 1 – May 31).  Flows in this reach are less than 250 cfs during the VAMP period, 

except when the head of Old River gate is not closed, i.e. during the wet years 1982 and 1983 

and the above normal year 1978, when the flow at Vernalis is above 10,000 cfs. 

 

The mean daily flows from the DSM2 SDIP Alternative 2C simulation were reviewed to 

evaluate the resulting water circulation pattern in the south Delta channels due to the daily 

operation of the agricultural tidal gates. Figure 2 shows the mean daily simulated flows for 

Old River, Grant Line Canal and Middle River upstream of the tidal gates under Alternative 

2C. The plot indicates that the flow in fact reverses in the Old River and Middle River 

whereas the flow continues downstream in the Grant Line Canal. Thus the water is moving 

in accordance with the circulation pattern defined for Alternative 2C.  

 

To determine the percent of time the flow criteria was met in the reach-of- interest, 

frequency analysis was performed on the simulated mean daily flows obtained for No 

Action Alternative and Alternative 2C. Figure 3 shows the percent exceedance for a given 

flow in the reach-of-interest in Old River. The figure indicates the flow was less than the 
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required 250 cfs approximately 2% of the time under the No Action Alternative, and less 

than the required 250 cfs approximately 13% of the time under Alternative 2C. 

 

Potential Solutions to Maintain the Flow Criteria 

There are a number of potential options to mitigate the dilution problem indicated during 

the VAMP period. The easiest solution is instead of completely cutting off the flow from San 

Joaquin River to the Old River, to allow some flow similar to the months of October and 

November when the gates are partially opened. This option was tested using the DSM2 

model. DWR’s Alternative 2C scenario was re-run with the following modification. A flow 

of 250 cfs was allowed from the San Joaquin River into the Old River when the Head of Old 

River gate would be completely closed during the VAMP periods.  Figure 4 shows the 

resulting average daily flow from this model simulation in the reach-of-interest for the 16-

year period. The flow was above the required 250 cfs for most of the simulation period. 

Figure 5 shows the frequency analysis of the average daily flow data in the reach-of-interest 

in comparison to Alternative 2C and the No Action Alternative. The analysis shows that if a 

flow of 250 cfs is released from the San Joaquin River when the fish gates at the Head of Old 

river are completely closed then the required flow criteria of 250 cfs is met 99.98% of the 

time during the 16-year simulation period. 

 

The second option is to install a low head pump at the proposed Middle River permanent 

gate and pump water during the low tide periods upstream. This may provide the necessary 

flow to provide adequate dilution near the outfall.  

 

A third option is to modify the current proposed operational criteria of the gates to be 

adaptive to the real time existing water quality conditions and the required minimum flows. 

One such option would be to alternate the opening of the Grant Line Canal gate and Old 

River gate during the ebb-tides instead of only the Grant Line Canal gate being opened 

every day. This would potentially allow stagnant water present in the Old River near the 

outfall to be flushed out of the system. The second and third options were not yet tested 

using the DSM2 model. Further study is needed to assess the potential advantages and 

impacts of the above proposed options. The DSM2 model simulations would be needed to 
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assess the potential feasibility and modifications required for each of the proposed 

solutions.
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Figure 1. Simulated 16-year mean daily flow in the Old River reach near the City of Tracy outfall under Alternative 2C.  
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Figure 2. Simulated 16-year mean daily flows (cfs) in the Old River, Grant Line Canal and Middle River upstream of the proposed 

permanent tidal gates under Alternative 2C.
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Figure 3. Frequency analysis of the simulated mean daily flows for Alternative 2C and No Action Alternative. 
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Figure 4. 16-year average daily flows in the Old River reach near the City of Tracy outfall from Alternative 2C and Alternative 2C 
with 250 cfs flow from San Joaquin River during VAMP.  
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Figure 5. Comparison of results from the frequency analysis of the simulated mean daily flows for Alternative 2C scenario with 250 

cfs from the San Joaquin River during the VAMP, Alternative 2C scenario and No Action Alternative. 
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