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1.  OVERVIEW 
 
Based on discussions with staff from California Department of Fish and Game, National Marine 
Fisheries Service, and the San Francisco Regional Water Quality Control Board, reductions in 
dissolved oxygen (D.O.) was identified as being of particular concern in potential locations 
where circulated pond waters would enter receiving water bodies during the Initial Stewardship 
Period (ISP).   This concern arises from the possibility that circulated pond water may have high 
biological oxygen demand which could result in depressed D.O. in sloughs, creeks, and portions 
of the Bay proper.  If these D.O. depressions were large enough, they could result in anoxic 
conditions that would adversely impact aquatic life. 
 
To address this issue, an evaluation was performed to determine to what extent D.O. would be 
altered in selected sloughs, creeks, and bay segments as a result of saline pond water circulation 
during the ISP and how these alterations would affect aquatic life.  This evaluation examined two 
periods during the ISP - (1) during “late summer-early fall”, when the oxygen demand is 
expected to be the highest due to natural processes (i.e., high temperatures, increased organic 
material) and (2) during the initial release period in early spring, when the concentration of pond 
water would be the highest in sloughs, creeks, and bay segments.  For each of these two periods, 
the evaluation was accomplished by a mixture of modeling and empirical efforts using the 
following five step process: 
         
 1.  Estimate the composition of water which would be found in selected slough and bay 

segments under existing (i.e., no circulation) and ISP conditions - the estimated 
composition for a given segment specifies the percentage of  each type of water 
present in the segment (i.e., percentages of bay water, upstream slough water, and 
each type of discharged pond water) 

 2.  Formulate these compositions by mixing, in the predicted proportions, samples of bay, 
slough, and pond waters actually collected from the water bodies in question at 
the times in question 

 3.  Perform analytical tests (i.e., ultimate BOD analyses) on each of these mixtures to 
determine their oxygen demand 

 4.  In each segment, determine how oxygen demand changed as the result of pond 
  circulation 
 5.  Predict whether any observed changes in oxygen demand would result in adverse 
  conditions to aquatic life 
 
The results of the evaluations performed clearly indicate that, for the scenarios that were 
evaluated, the circulation of saline pond water during the ISP will not cause adverse impacts due 
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to reduced dissolved oxygen.  The data indicate that in the “late summer-early fall” time frame, 
oxygen demand (determined under worst case conditions of total darkness) will be slightly 
higher during the ISP than under existing conditions in segments of Alviso Slough, Coyote 
Creek, Old Alameda Creek, Alameda Flood Control Channel, and S.F. Bay Proper.  However, 
these worst-case estimates of elevated oxygen demand would not be of sufficient magnitude to 
cause anoxic conditions which would be harmful to aquatic life.  Likewise, in the early spring of 
the first year of the ISP (i.e., when circulation first begins and the salinity of the discharge from 
the salt ponds will be the highest), the oxygen demand contributed by the addition of circulated 
saline pond water is unlikely to produce anoxic conditions in the receiving waters.  During this 
initial release period, any increased oxygen demand is apparently due to the presence and 
respiration of algae in the pond water and with even minimal average ambient light conditions 
would result in no net loss of dissolved oxygen in the sloughs and nearby bay.  
 
It should be noted that the mixtures that were formulated, analyzed, and discussed in this report 
are not perfectly representative of the mixtures that are expected during the ISP.  This difference 
occurs because the plans for circulating pond water have been developed as an iterative process 
and have changed over time.  The evaluations presented in this paper were performed in the Fall 
of 2001 and the Spring of 2002 and were based on mixtures that were predicted from the 
applicable operation plans at those times.  Since then, however, changes have been made in how 
the circulation would be designed and operated in order to improve project reliability and reduce 
the potential for environmental impacts.  Consequently, different mixtures are now predicted for 
the bay and slough segments than are evaluated in this report.  However, in spite of these 
differences, the results still do provide information that is relevant to the current proposed 
operation scheme and lead to the conclusion that sags in dissolved oxygen in the sloughs and bay 
are highly unlikely during the currently configured ISP.  The applicability of the results to the 
current configuration is based on two factors.  First, for many of the segments considered, the 
formulated and analyzed mixtures had higher concentrations of pond water than is predicted 
under the current ISP operation plan and, therefore, the generated results would be conservative 
(i.e., predict higher oxygen demand than would be experienced under the current ISP operation 
plan).  Second, sensitivity analyses were performed using the “Spring 2002” formulated samples 
and the results indicate that oxygen demand does not change significantly when the amount 
and/or salinity of pond discharge varies and, therefore, any differences in composition between 
the tested mixtures and those predicted under current ISP operation plans would be unlikely to 
significantly alter the conclusions. 
 
2.  DETAILED EVALUATION OF EARLY FALL DISCHARGE PERIOD 
 
The “late summer-early fall” time period was selected for evaluation because it is the most likely 
time of the year for sags in dissolved oxygen in South Bay sloughs and creeks to occur.  Such 
sags have been observed to occur naturally in South Bay sloughs during this period and have 
been attributed to a combination of algal blooms and increased bacterial activity (Kinnetic 
Laboratories 1987).  The experiments performed in this evaluation were based on conditions that 
are predicted for the “September–October” period because that is when the worst DO sags have 
historically been observed in South Bay sloughs. 
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Estimation of Segment Composition 
 
The composition of water which would be found in selected slough and bay segments under 
existing and ISP conditions were estimated for the late summer and early fall months.   
Estimates were made for each of several slough and bay segments using mathematical modeling 
techniques.  Fourteen segments were selected for analysis and included two locations in 
Guadalupe Slough, three locations in Alviso Slough, two locations in Coyote Creek, two 
locations in South Bay proper adjacent to the Alviso Unit (between the mouths of Guadalupe 
Slough and Coyote Creek), one location in Old Alameda Creek, two locations in Alameda Flood 
Control Channel, and two locations in S.F. Bay proper adjacent to the Baumberg Unit (between 
the mouths of Old Alameda Creek and Alameda Creek Flood Control Channel).  The locations 
and identification codes for these selected segments are summarized in Table 1.  Maps 
illustrating the locations of segments in each of the receiving waterbodies are provided in 
Appendix A. For each segment, the types of water and the percentages of each type that are 
predicted to occur under existing conditions (i.e., with no discharge of pond water) and under 
ISP conditions (i.e., with the discharge of pond water) are summarized in Table 2.  As can be 
seen, under existing conditions, bay and slough segments are predicted to contain mixtures of 
only two types of water; originating from the bay (i.e. bay water) and originating from upstream 
in the sloughs and creeks (i.e., upstream water).  Under ISP conditions, bay and slough segments 
are predicted to contain mixtures of three or more types of water; bay water and slough water 
plus water discharged from one or more of the salt ponds (i.e., pond waters of various salinities).  
 
Formulation of Predicted Mixtures 
 
Once the composition of the water in each of the slough and bay segments was predicted for 
existing and ISP conditions, the next step in our evaluation was to formulate these mixtures.   For 
each segment, this was accomplished by collecting samples from all of the contributing source 
areas and then mixing them in the proper proportions.  The sources of the various samples used 
in the formulations are also summarized in Table 2. 
  
Analysis of Mixtures 
     
Once the predicted existing and ISP mixtures were formulated, they were sent to an analytical 
chemistry laboratory (Columbia Analytical in Kelso, Washington) for ultimate biological oxygen 
demand (BOD) determinations.  These BOD analyses were run according to standard protocol, 
with the one exception that no nutrients or bacteria were added at the start of the test.  Therefore, 
the results of these analyses indicate how the dissolved oxygen in these mixtures would decrease 
over time due to the biological activity of the native bacterial and algal fauna. 
 
Oxygen Demand of Mixtures 
 
The results of the ultimate BOD ana lyses performed on the existing and ISP mixtures for each of 
the selected slough and bay segments are illustrated in Figure 1.  These results indicate that, with 
the exception of the Guadalupe Slough segments, the oxygen demand slightly increases under 
ISP conditions.  For the Guadalupe Slough segments, the oxygen demand actually decreases 
under ISP conditions.   
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Significance of Altered Oxygen Demand 
 
For 12 out of the 14 segments evaluated for the “late summer-early fall” period, the results 
indicate that oxygen demand would be higher when pond water was being discharged during the 
ISP.  However, a conservative-case evaluation (which did not consider re-aeration processes) 
clearly indicates that these increased DO demands would not be expected to harm aquatic life.  
The basis for this conclusion is explained below. 
 
Two of the segments studied (i.e., Guadalupe Slough segments GS-3 and GS-4) did not have 
predicted increases in oxygen demand under ISP conditions.  Obviously, adverse impacts due to 
decreased DO would not be anticipated in these segments as a result of pond circulation. 
 
For all other segments investigated, a slight increase in oxygen demand is suggested by the 
analytical results and, therefore, at least theoretically, there was the possibility that decreased DO 
could become harmful to aquatic life.  In order to interpret the biological significance of these 
anticipated increased oxygen demands, an evaluation was made for each segment to determine if 
the circulated pond water, with its increased oxygen demand, would remain in the segment long 
enough to reduce the concentration of dissolved oxygen to harmful concentrations.  This 
evaluation, which was performed for each segment, consisted of the following three components:   
 
    1. An estimate was made of the amount of time that would be required during the 

circulation period for the DO in each segment to decrease to a potentially harmful 
concentration.  This threshold for adverse impact was set at 5.0 mg/l, which is the water 
quality objective for DO which is established by the San Francisco Regional Water 
Quality Control Board for the South Bay and its’ tributaries.  For each segment, the 
estimate for “time to 5 mg/l DO” was calculated considering the initial DO of the 
formulated mixture and the rate of DO consumption as measured in the laboratory BOD 
tests. 

 
    2. An estimate was made of the average residence time of water in the segment, to establish 

how long the oxygen demand would be exerting its effects and, consequently, how much 
oxygen would be consumed prior to the water being swept into the bay and out of the 
system. 

     
3. A comparison was made between the estimated “time to 5 mg/l DO” and the estimated 

residence time.  If the estimated residence time was less than the estimated “time to 5 
mg/l DO”, then no adverse impact would be perdicted.  

    
As reported in Table 3 and illustrated in Figure 2, the estimated residence time for each segment 
was considerably less than the “time to 5 mg/l DO” and, therefore, no adverse impacts would be 
anticipated during the “late summer-early fall” period due to dissolved oxygen sags.  
 
It should be pointed out that the aforementioned evaluation was a worst case scenario because re-
aeration phenomena were not considered.  Under natural conditions, factors such as algal 
photosynthesis and wind driven mixing would tend to increase DO and neither of these processes 
were considered in this evaluation.  Algal photosynthesis was eliminated, on purpose, by 
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performing the BOD analyses in the dark.  As will be illustrated in the next section of this report, 
if photosynthesis had been allowed to occur (as it would have in nature), the addition of pond 
water during this “late summer–early fall” period would have very likely increased dissolved 
oxygen, not decreased it.   Wind driven re-aeration was also not considered, but, if it had been, 
the effect would have been to either eliminate any DO sags or significantly reduce their 
magnitudes.  
 
3.  DETAILED EVALUATION OF SPRING INITIAL RELEASE PERIOD 
 
The spring initial release period was modeled because it is when the most concentrated pond 
water will be circulated into South Bay sloughs and creeks.  When the initial release begins, the 
salt ponds will be at their highest salinity and, consequently, any oxygen demand associated with 
this elevated salinity would be expected to be at a maximum.   The experiments performed in this 
evaluation were based on conditions that are predicted for April because that is when the initial 
release is planned to begin and, consequently, when the greatest amounts of the highest salinity 
pond water will be discharged. 
 
Since it is not possible to predict the exact salinity of the ponds at the beginning of the initial 
release period, in this evaluation, oxygen demand was determined under two sets of “initial 
salinity” conditions. Six slough and bay segments were evaluated assuming that the salinities of 
the ponds, at the beginning of the initial release period, were similar to those observed in 2002. 
In addition, eight slough and bay segments were evaluated assuming that the salinities of the 
ponds, at the beginning of the initial release period, were at or near their proposed maximum 
salinities (based on historical data and operational considerations). The two “initial salinity” 
conditions were incorporated into the study plan in order to (1) evaluate a range of possible 
initial release conditions and (2) determine the relationship between “initial salinity” and oxygen 
demand. 
 
Estimation of Segment Composition 
 
The composition of water which would be found in selected slough and bay segments under 
existing and ISP conditions was estimated for the spring period when the initial circulation 
would be most likely to be initiated.  Estimates were made for each of several slough and bay 
segments using mathematical modeling techniques.  Ten segments were selected for analysis and 
included two locations in Guadalupe Slough, two locations in Alviso Slough, two locations in 
Coyote Creek, two locations in South Bay proper adjacent to the Alviso Unit (between the 
mouths of Guadalupe Slough and Coyote Creek), and two locations in S.F. Bay proper adjacent 
to the Baumberg Unit (between the mouths of Old Alameda Creek and Alameda Creek Flood 
Control Channel).  The locations and identification codes for these selected segments are 
summarized in Table 4.  For each segment, the types of water and the percentages of each type 
that are predicted to occur under existing conditions and under ISP conditions are summarized in 
Tables 5 and 6 (for 2002 salinity conditions and proposed maximum salinity conditions, 
respectively).  As can be seen, under existing conditions, bay and slough segments are predicted 
to contain mixtures of only two types of water; bay water and upstream slough/creek water. 
Under ISP conditions, bay and slough segments are predicted to contain mixtures of three or 
more types of water; bay water, slough water, and pond water(s).  
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Formulation of Predicted Mixtures 
 
Once the composition of the water in each of the slough and bay segments was predicted for 
existing and ISP conditions, the next step in our evaluation was to formulate these mixtures.   For 
each segment, this was accomplished by collecting samples from all of the contributing source 
areas and then mixing them in the proper proportions.  The sources of the various samples used 
in the formulations are also summarized in Tables 5 and 6. 
 
Analysis of Mixtures 
     
Once the predicted existing and ISP mixtures were formulated, they were sent to an analytical 
laboratory (Pacific EcoRisk in Martinez, California) for ultimate biological oxygen demand 
(BOD) determinations.  These BOD analyses were run according to standard protocol, with the 
one exception that no nutrients or bacteria were added at the start of the test.  Therefore, the 
results of these ana lyses indicate how the dissolved oxygen in these mixtures would decrease 
over time due to the biological activity of the native bacterial and fauna. 
 
For each mixture, the BOD analyses were performed under three sets of diurnal light conditions 
– i.e., “total dark”, “16 hrs light–8 hrs dark”, and “8 hrs light-16 hrs dark”.  This approach was 
instituted because visual examination of the samples indicated that the mixtures contained 
relatively high densities of algae.  Therefore, if the BOD analyses were performed only in the 
dark, the results would over-estimate the consumption of oxygen that would occur in the real 
world.  Analyses performed in the dark would only consider the respiration of the algae and not 
photosynthesis which occurs in nature when the sun is shining. 
 
Oxygen Demand of “2002 Salinity” Mixtures  
 
The results of the ultimate BOD analyses performed on the formulated existing and ISP mixtures 
for each of the selected slough and bay segments are illustrated in Figure 3.  These results 
indicate that, for all 6 segments evaluated, oxygen demand was higher under ISP conditions 
when the evaluations were performed in “total dark”.  However, when performed under a diurnal 
light regime of “8 hrs light-16 hrs dark”, the higher oxygen demand under circulation conditions 
decreased for all 6 segments tested: 5 out of the 6 segments actually showed a net increase in DO 
(i.e., oxygen generated rather than consumed).  When the diurnal cycle was switched to “16 hrs 
light-8 hrs dark”, the decrease in oxygen demand under circulation conditions was even greater: 
all 6 of the segments showed a net increase in DO.   
 
Oxygen Demand of “Proposed Maximum Salinity” Mixtures  
 
The results of the ultimate BOD analyses performed on the formulated existing and ISP mixtures 
for each of the selected slough and bay segments are illustrated in Figure 4.  These results 
indicate that, for all 8 segments evaluated, oxygen demand was higher under ISP conditions 
when the evaluations were performed in “total dark”.  However, when performed under a diurnal 
light regime of “8 hrs light-16 hrs dark”, the higher oxygen demand under circulation conditions 
decreased for all 8 segments tested: 6 out of the 8 segments actually showed a net increase in DO 
(i.e., oxygen generated rather than consumed).  When the diurnal cycle was switched to “16 hrs 
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light-8 hrs dark”, the decrease in oxygen demand under circulation conditions was even greater: 
all 8 of the segments showed a net increase in DO.   
 
Significance of Altered Oxygen Demand 
 
For all 14 of the segments evaluated (6 starting at 2002 salinity conditions and 8 starting at 
proposed maximum salinity conditions) , the results indicate that under realistic lighting 
conditions, oxygen sags are not expected to occur during the spring initial release period.   When 
analyzed in “total darkness”, the addition of saline pond water resulted in increased oxygen 
demand and would lead to non-compliance with the Basin Plan’s water quality objective of 5 
mg/l for dissolved oxygen in 13 of the 14 segments eva luated.  This is illustrated in Table 7 and 
Figure 5 by comparing the estimated “time to reach 5 mg/l DO” with the “estimated residence 
time” in each segment.  In all cases, except for a segment of Artesian Slough (CC-9), the “time 
to reach 5 mg/l” is less than the “estimated residence time”.  However, when the conditions are 
made more realistic by introducing a diurnal light regime, the situation changes dramatically and 
the 5 mg/l Basin Plan limit is not threatened.  This is illustrated in Table 8 and Figure 6 for the “8 
hr light–16 hr dark” cycle and in Table 9 and Figure 7 for the “16 hr light–8 hr dark” cycle.  
Under both light regimes, the “time to reach 5 mg/l DO” is much greater than the “estimated 
residence time” for all segments evaluated, regardless of the initial salinity of the discharging 
ponds.  These results indicate that the oxygen demand measured in the dark was primarily due to 
the respiration of algae and, with even a short daily period of light, the production of oxygen via 
photosynthesis would surpass the consumption of oxygen via respiration; resulting in a net gain 
in dissolved oxygen. 
 
4.  APPLICABILITY OF RESULTS TO CURRENT OPERATION PLAN 
 
As pointed out earlier in this document, the mixtures that were formulated and analyzed for 
oxygen consumption in this study are not perfectly representative of the mixtures that are now 
expected during the currently configured ISP operations plan.  This discrepancy occurred 
because the plans for circulating pond water have changed since these experiments were 
designed and performed. Consequently, the mixtures that are now predicted for the ISP are 
somewhat different from the analyzed mixtures.  However, in spite of these differences, the 
experimental results are deemed adequate for addressing the current operation plan because (1) 
the formulated mixtures and currently predicted ISP mixtures are fairly similar and (2) a 
sensitivity analysis indicates that changes in the type and amount of saline pond water do not 
significantly alter the consumption of dissolved oxygen.   
 
Comparison of Formulated Mixtures and Currently Predicted Mixtures – In Figure 8, for 
each of 13 bay and slough segments, a comparison is made between the composition of the 
mixtures that were tested in early Fall 2001 and the composition of the mixtures that are 
predicted to occur under the current ISP for the early fall discharge period. (A comparison is not 
presented for segment OAC-3 in Old Alameda Creek because of the lack of quantitative 
modeling results for this waterbody). There is a separate graph for each segment and each graph 
presents two source distributions.  The distribution represented by the light colored, striped bars 
is for those conditions that were predicted under the operation plan in effect in early Fall 2001 
and for which samples were formulated and analyzed for oxygen consumption.  The distribution 
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represented by the dark colored, solid bars is for the conditions that are predicted to occur under 
the current ISP operation plan.  In general, it can be seen that the two distributions in each graph 
are quite similar for most of the segments and, therefore, the predicted oxygen consumption 
would be expected to be similar also.  For several of the segments (i.e., bay segments near 
Alviso, bay segments near Baumberg, and two Alameda Flood Control Channel segments), it 
appears that the mixtures tested in October 2001 contained a greater amount of higher salinity 
water than predicted under the current operation plan.  This would suggest that, for these 
segments, the oxygen consumption values generated in this study (using the early Fall 2001 
samples) are likely to be conservative (i.e., over-estimates) when applied to the currently 
predicted mixtures.   
 
Figure 9 presents a similar set of comparisons for the spring initial release period for those 
samples formulated based on pond salinities observed in 2002.  For this period, the similarities 
are even more striking between source distributions in the samples that were formulated and 
analyzed and source distributions predicted under the current ISP operation plan.  For all 6 
segments evaluated, it appears that the mixtures formulated and tested in Spring 2002 contained 
a greater amount of higher salinity water than the currently predicted mixtures.  This would 
suggest that the oxygen consumption values generated in this study, under 2002 “initial salinity” 
conditions, are likely to be conservative (i.e., over-estimates) when applied to the currently 
predicted ISP mixtures. 
 
Figure 10 presents a similar set of comparisons for the spring initial release period for those 
samples formulated based on proposed maximum pond salinities.  For this period, the similarities 
are equally striking between source distributions in the samples that were formulated and 
analyzed and source distributions predicted under the current ISP operation plan.  For all 8 
segments evaluated, it appears that the mixtures formulated and tested in Spring 2002 contained 
a greater amount of higher salinity water than the currently predicted mixtures.  This would 
suggest that the oxygen consumption values generated in this study, under “proposed maximum 
salinity” conditions, are likely to be conservative (i.e., over-estimates) when applied to the 
currently predicted ISP mixtures. 
 
Sensitivity Analysis for Changes in Discharge Salinity – As part of the testing program 
performed in Spring 2002, experiments were performed to determine how changes in the salinity 
of discharged pond water would affect the dissolved oxygen in the receiving waters.  The tests 
consisted of preparing two different mixtures for BOD analysis for each of four segments (i.e., 
Alviso Slough Segment 1, Alviso Slough Segment 3, South Bay at Alviso Near Field, and South 
Bay at Alviso Far Field ).  In each segment, the pair of mixtures that were formulated differed 
from one another only in the salinity of the contributing pond water (i.e., from A9).  The two 
salinities evaluated were 48 ppt and 86 ppt.  The results of the evaluations performed in these 
paired experiments are illustrated in Figures 11a -d.  For all four segments, the results indicate 
that, under realistic diurnal light conditions, there is no apparent difference in oxygen demand 
produced when the salinity of the discharging pond changes from 48 ppt to 86 ppt.  There is a 
difference when the analyses were performed in the dark (apparently due to respiration of algae), 
but this difference disappears when normal light regimes are employed.  The results of these 
paired experiments indicate that, during the spring initial release period, differences in the 
salinity of the discharged pond water does not cause significant changes in oxygen consumption.  
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Consequently, even though there are some differences in salinity profiles, the conclusions 
reached based on the mixtures formulated and analyzed in this study should also apply fairly 
well to the mixtures predicted to occur during the current ISP operation plan. 
 
Sensitivity Analysis for Changes in Discharge Volume – Another part of the Spring 2002 
testing program was a set of experiments designed to determine how changes in the amount of 
saline pond water being discharged would affect the dissolved oxygen in the receiving waters.  In 
the experiments, two different mixtures were prepared for each of the two Alviso Slough 
segments.  These mixtures were identical except for the amount of saline pond water that was 
added; with one mixture receiving twice as much as the other.  (The salinity of the pond water 
added to both mixtures was the same.)  The results of the evaluations are illustrated in Figures 
12a-b and indicate that, under realistic diurnal light conditions, there is no apparent difference in 
oxygen demand between the two treatments. There was a small difference in the dark (apparently 
due to respiration of algae), but even this difference disappeared when a daily period of light was 
included (either 8 or 16 hrs).  The results of these paired experiments indicate that, dur ing the 
spring initial release period, differences in the amount of saline pond water discharged does not 
cause significant changes in oxygen consumption.  Consequently, even though there are 
differences in the amount of saline pond water present, the conclusions reached based on the 
formulated mixtures should also apply fairly well to the mixtures predicted to occur under the 
current ISP operation plan. 
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Segment Modeled for
Formulation Segment Description

For Alviso Unit:
Guadalupe Slough 3  (GS-3) In slough, 4-5 km upstream of bay: vicinity of SBDA monitoring station C-1-3

Guadalupe Slough 4  (GS-4) In slough, 2-3 km upstream of bay; vicinity of SBDA monitoring station C-4-4

Alviso Slough 2  (AS-2) In slough, 1-2 km upstream of bay

Alviso Slough 4  (AS-4) In slough, 3-4 km upstream of bay

Alviso Slough 6  (AS-6) In slough, 5-6 km upstream of bay

Coyote Creek 1  (CC-1) In creek, upstream of mouth to Alviso Slough to mouth of Mud Slough

Coyote Creek 2  (CC-2) In creek, upstream of Mud Slough to beyond Pond A18

So Bay @ Alviso Near  (SBN) A rectangular area (~2.2x3.2 km) encompassing the lower quarter of South
Bay

So Bay @ Alviso Far  (SBF) A larger rectangular area (~4x4.2 km) encompassing the lower half of
South Bay

For Baumberg Unit:
Old Alameda Creek 3  (OAC-3) In creek, in vicinity of Pond 8A discharge

Alameda Fl'd Cont'l 3  (AFC-3) In channel, 3-4 km upstream of bay

Alameda Fl'd Cont'l 4  (AFC-4) In channel, 4-5 km upstream of bay

Bay @ Baumberg Near  (BBN) A rectangular area (~1.4x6.8 km) encompassing Bay just offshore of Old 
Alameda Creek and Alameda Flood Control Channel

Bay @ Baumberg Far  (BBF) A larger rectangular area (~2.2x11.8 km) in Bay offshore of the Baumberg
Unit extending equally in all directions from BBN

Table 1.  Bay and Slough Segments Modeled, Formulated, and Analyzed
"Late Summer-Early Fall" Discharge Period



 
Contributing Sources Existing ISP

Bay Water - South of Dumbarton Bridge 48 20.0
Upstream in Guadalupe Slough 52 12.0
31-33 ppt Pond Water from A5 & A3W 68.0

Bay Water - South of Dumbarton Bridge 61 29.0
Upstream in Guadalupe Slough 39 60.0
31-33 ppt Pond Water from A5 & A3W 11.0

Bay Water - South of Dumbarton Bridge 72 39.2
Upstream in Guadalupe River 28 26.5
24 ppt Pond Water from Ponds A9 & A12 24.1
31-33 ppt Pond Water from Ponds A10 & A11 10.1
 
Bay Water - South of Dumbarton Bridge 38 1.0
Upstream in Guadalupe River 62 45.8
24 ppt Pond Water from Ponds A9 & A12 41.2
31-33 ppt Pond Water from Ponds A10 & A11 12.0

Bay Water - South of Dumbarton Bridge 5 0.0
Upstream in Guadalupe River 95 55.2
24 ppt Pond Water from Ponds A9 & A12 44.3
31-33 ppt Pond Water from Ponds A10 & A11 0.6

Bay Water - South of Dumbarton Bridge 80 54.6
Upstream in Artesian Slough 20 31.2
24 ppt Pond Water from Ponds A16, A9 & A12 4.8
31-33 ppt Pond Water from Ponds A10 & A11 9.5

Bay Water - South of Dumbarton Bridge 48.6 30.0
Upstream in Artesian Slough 51.4 59.0
24 ppt Pond Water from Ponds A16, A9 & A12 4.6
31-33 ppt Pond Water from Ponds A10 & A11 6.5

In bay, 0.5 mi N of Guad Sl @ 27.5 ppt

Pond B1 @ 23.5 ppt

Upstream in Guadalupe River @ 2ppt
Pond B1 @ 23.5 ppt

In bay, 0.5 mi N of Guad Sl @ 27.5 ppt
In Artesian Slough @ 0.8 ppt

Pond A9 @ 32 ppt

In bay, 0.5 mi N of Guad Sl @ 27.5 ppt

In bay, 0.5 mi N of Guad Sl @ 27.5 ppt
Upstream in Guadalupe River @ 2ppt
Pond B1 @ 23.5 ppt

In bay, 0.5 mi N of Guad Sl @ 27.5 ppt

Pond B1 @ 23.5 ppt

< Sunnyvale discharge @ 2 ppt)
Pond A9 @ 32 ppt

In bay, 0.5 mi N of Guad Sl @ 27.5 ppt
< Sunnyvale discharge @ 2 ppt)
Pond A9 @ 32 ppt

Model Segment Formulated % Composition
Point of Collection(I.D. Code)

Guadalupe Slough - 3
GS-3

Guadalupe Sl - 4

Pond A9 @ 32 ppt

CC-2

AS-4

Coyote Creek- 1
CC-1

Coyote Creek - 2
In Artesian Slough @ 0.8 ppt

AS-6 Upstream in Guadalupe River @ 2ppt
Pond B1 @ 23.5 ppt
Pond A9 @ 32 ppt

Table 2.  Characterization of Samples Formulated and Analyzed for Ultimate BOD:
"Late Summer-Early Fall" Discharge Period

Alviso Slough - 6 In bay, 0.5 mi N of Guad Sl @ 27.5 ppt

Pond A9 @ 32 ppt

Pond A9 @ 32 ppt

GS-4

Alviso Slough - 2
AS-2

Alviso Slough - 4



 
Contributing Sources Existing ISP

Bay Water - South of Dumbarton Bridge 100 83.0
24 ppt Pond Water from Ponds A9 & A12 4.0
31-33 ppt Pond Water from A3W, A5, A10 & A11 13.0

Bay Water - South of Dumbarton Bridge 100 85.5
24 ppt Pond Water from Ponds A9 & A12 3.5
31-33 ppt Pond Water from A3W, A5, A10 & A11 11.0

Bay Water - Near Baumberg Unit 100 16.5
Upstream in Old Alameda Creek 9.3
34-35 ppt Pond Water from Pond 8A 74.2

Bay Water - Near Baumberg Unit 52.3 32.9
Upstream in Alameda Flood Control Channel 47.7 33.9
34-35 ppt Pond Water from Pond 2C 33.2

Bay Water - Near Baumberg Unit 32.3 15.5
Upstream in Alameda Flood Control Channel 67.7 54.5
34-35 ppt Pond Water from Pond 2C 29.9

Bay Water - Near Baumberg Unit 100 76.6
24 ppt Pond Water from Ponds A9, A12 & A16 1.4
34-35 ppt Pond Water from Pond 2, 2C, 8A, 10 22.0

Bay Water - Near Baumberg Unit 100 87.2
24 ppt Pond Water from Ponds A9, A12 & A16 1.4
34-35 ppt Pond Water from Pond 2, 2C, 8A, 10 11.5

Pond 1 @ 33.5 ppt

In bay, 0.5 mi N of Guad Sl @ 27.5 ppt

Pond 1 @ 33.5 ppt

Alameda Flood Cont In bay, 0.5 mi W of AFCC @ 30.5 ppt
AFCC-4 In AFCC, 1 mi > salt ponds @ 1 ppt

In AFCC, 1 mi > salt ponds @ 1 ppt

Pond B1 @ 23.5 ppt

Pond B1 @ 23.5 ppt

Table 2 Cont'd.  Characterization of Samples Formulated and Analyzed for Ultimate BOD:
"Late Summer-Early Fall" Discharge Period

In bay, 0.5 mi W of AFCC @ 30.5 ppt

Pond A9 @ 32 ppt

In bay, 0.5 mi W of AFCC @ 30.5 ppt

0.5 mi upstream of dam @ 1.3 ppt
Pond 1 @ 33.5 ppt

In bay, 0.5 mi W of AFCC @ 30.5 ppt

Pond B1 @ 23.5 ppt
Pond 1 @ 33.5 ppt

Pond B1 @ 23.5 ppt
Pond 1 @ 33.5 ppt

Pond A9 @ 32 ppt

In bay, 0.5 mi W of AFCC @ 30.5 ppt

 

 Near (BBN)
 

So Bay @ Baumberg
 Far (BBF)

South Bay @ Alviso
 Far (SBF)

In bay, 0.5 mi N of Guad Sl @ 27.5 ppt

 

So Bay @ Baumberg

South Bay @ Alviso
 Near (SBN)

 

Old Alameda Creek
OAC-3

Alameda Flood Cont
AFCC-3

Model Segment Formulated % Composition
Point of Collection(I.D. Code)



Segment Estimated Residence
Existing ISP Time (days)

Guadalupe Slough
GS-3 9 16 3.0
GS-4 12 13 2.1

Alviso Slough  
AS-2 50 25 1.2
AS-4 45 15 3.6
AS-6 18 16 5.6

Coyote Creek
CC-1 47 29 2.5
CC-2 29 19 3.2

So Bay @ Alviso
Near (SBN) >60 48 2.4

Far (SBF) >60 49 5.2

Old Alameda Creek
OAC-3 >60 15 7.7

Alameda Flood Control
AFCC-3 >60 31 1.3
AFCC-4 46 31 1.6

Bay @ Baumberg
Near (BBN) >60 >60 3.3

Far (BBF) >60 >60 6.8

Estimated Time to Reach 5 mg/l D.O. (days)

Table 3.  Comparison of Estimated "Time to Reach 5 mg/l DO" with Predicted Residence Time
during "Late Summer-Early Fall" Discharge Period

Figure 2.  Comparison "Time to 5 mg/l DO" under Circulation Conditions with 
Predicted Residence Time
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Figure 1. Measured Oxygen Consumption in Bay and Slough Segments
under Existing and Initial Stewardship Period (ISP) Conditions

for "Late Summer-Early Fall" Discharge Period

A. Guadalupe Slough Segment GS3
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B. Guadalupe Slough Segment GS4
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C. Alviso Slough Segment AS2
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D. Alviso Slough Segment 4
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E. Alviso Slough Segment 6 
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G. Coyote Creek Segment 1 
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H. Coyote Creek Segent 2

0

2

4

6

8

10

12

0 2 4 6 8 10 12 14 18 22 26 33 43 53

Days after Set-Up

T
o

t 
O

xy
g

en
 C

o
n

su
m

ed
 (

m
g

/l)

Existing

ISP

F. Old Alameda Creek Segment 3
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Figure 1 Cont'd. Measured Oxygen Consumption in Bay and Slough Segments
under Existing and Initial Stewardship Period (ISP) Conditions

for "Late Summer-Early Fall" Discharge Period

I.  South Bay near Alviso Segment 1
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J.  South Bay near Alviso Segment 2
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K. Alameda Flood Control Segment 3
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L. Alameda Flood Control Segment 4

0

1

2

3

4

5

6

7

8

9

0 2 4 6 8 10 12 14 18 22 28 38 47 60

T
o

t 
O

xy
g

en
 C

o
n

su
m

ed
 (

m
g

/l)

Exisitng

ISP

M. S.F. Bay near Baumberg Segment 1
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N. S.F. Bay near Baumberg Segment 2
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Segment Modeled for
Formulation Segment Description

For Alviso Unit:
Guadalupe Slough 2  (GS-2) In slough, 1-2 km upstream of bay

Guadalupe Slough 4  (GS-4) In slough, 3-4 km upstream of bay

Alviso Slough 1  (AS-1) In slough, 0-1 km upstream of bay

Alviso Slough 3  (AS-3) In slough, 2-3 km upstream of bay

Coyote Creek 3  (CC-3) In creek, 2-3 km upstream of bay

Coyote Creek 9  (CC-9) In creek, 8-9 km upstream of bay

So Bay @ Alviso Near  (SBN) A rectangular area (~2.2x3.2 km) encompassing the lower quarter of 
South Bay

So Bay @ Alviso Far  (SBF) A larger rectangular area (~4x4.2 km) encompassing the lower half of 
South Bay

For Baumberg Unit:
Bay @ Baumberg Near  (BBN) A rectangular area (~1.4x6.8 km) encompassing Bay just offshore of Old 

Alameda Creek and Alameda Flood Control Channel

Bay @ Baumberg Far  (BBF) A larger rectangular area (~2.2x11.8 km) in Bay offshore of the Baumberg
Unit extending equally in all directions from BBN

Table 4.  Bay and Slough Segments Modeled, Formulated, and Analyzed
Spring Initial Release Period



 
Contributing Sources Baseline Circulation

Bay Water - South of Dumbarton Bridge 68.6 20.0
Upstream in Guadalupe Slough 31.4 15.9
26-30 ppt Pond Water from A5 & A3W 64.1

Bay Water - South of Dumbarton Bridge 46.2 1.4
Upstream in Guadalupe Slough 53.8 26.2
26-30 ppt Pond Water from Ponds A5 & A3W 72.4

Bay Water - South of Dumbarton Bridge 70.9 60.1
Upstream in Guadalupe River 29.1 22.7
48 ppt Pond Water from Pond A9 17.2

Bay Water - South of Dumbarton Bridge 70.9 64.4
Upstream in Guadalupe River 29.1 27.0
48 ppt Pond Water from Pond A9 (50% Volume) 8.6

Bay Water - South of Dumbarton Bridge 38.5 22.2
Upstream in Guadalupe River 61.5 57.5

 48 ppt Pond Water from Pond A9 20.3

Bay Water - South of Dumbarton Bridge 38.5 27.3
Upstream in Guadalupe River 61.5 62.5
48 ppt Pond Water from Pond A9 (50% Volume) 10.2

Bay Water - South of Dumbarton Bridge 100 85.5
26-30 ppt Pond Water from Ponds A5 & A3W 8.7

 36-41 ppt Pond Water from Pond A16 0.7
49-53 ppt Pond Water from Pond A9 5.1

Bay Water - South of Dumbarton Bridge 100 87.9
26-30 ppt Pond Water from Ponds A5 & A3W 7.2

 36-41 ppt Pond Water from Pond A16 0.6
49-53 ppt Pond Water from Pond A9 4.3 Pond A5 @ 50 ppt

 Far (SBF) Pond A3N @ 27 ppt
Pond A4 @ 40 ppt

 Pond A5 @ 50 ppt

South Bay @ Alviso In bay, 0.5 mi N of Guad Sl @ 20 ppt

 Near (SBN) Pond A3N @ 27 ppt
Pond A4 @ 40 ppt

South Bay @ Alviso In bay, 0.5 mi N of Guad Sl @ 20 ppt

Pond A3N @ 27 ppt

In bay, 0.5 mi N of Guad Sl @ 20 ppt
Upstream in Guadalupe River

In bay, 0.5 mi N of Guad Sl @ 20 ppt
< Sunnyvale discharge @ 3 ppt)

Formulated % Composition
Point of Collection

 Pond A5 @ 50 ppt

In bay, 0.5 mi N of Guad Sl @ 20 ppt
Upstream in Guadalupe River
 Pond A5 @ 50 ppt

 Pond A5 @ 50 ppt

In bay, 0.5 mi N of Guad Sl @ 20 ppt
< Sunnyvale discharge @ 3 ppt)

(sensitivity analysis)

Alviso Slough - 1

Model Segment
(I.D. Code)

Guadalupe Slough - 2
GS-2

Guadalupe Sl - 4

AS-1

Table 5.  Characterization of Samples Formulated and Analyzed for Spring Initial Release Period
(formulations based on pond discharges commencing at salinity values observed in 2002)

AS-3

Alviso Slough - 1
AS-1

GS-4
Pond A3N @ 27 ppt

Alviso Slough - 3

 

(sensitivity analysis)

Alviso Slough - 3 In bay, 0.5 mi N of Guad Sl @ 20 ppt
AS-3 Upstream in Guadalupe River

 Pond A5 @ 50 ppt

In bay, 0.5 mi N of Guad Sl @ 20 ppt
Upstream in Guadalupe River



 
Contributing Sources Baseline Circulation

Bay Water - South of Dumbarton Bridge 76.2 69.5
Upstream in Artesian Slough 23.8 21.8
26-30 ppt Pond Water from Ponds A5 & A3W 0.2
86 ppt Pond Water from Pond A9 7.4
144 ppt Pond Water from A16 1.1

Bay Water - South of Dumbarton Bridge 2.2 1.4
Upstream in Artesian Slough 97.8 92.8
26-30 ppt Pond Water from Ponds A5 & A3W 0.0
86 ppt Pond Water from Pond A9 7.4
144 ppt Pond Water from A16 5.4

Bay Water - South of Dumbarton Bridge 70.9 60.1
Upstream in Guadalupe River 29.1 22.7
86 ppt Pond Water from Pond A9 17.2

Bay Water - South of Dumbarton Bridge 38.5 22.2
Upstream in Guadalupe River 61.5 57.5
86 ppt Pond Water from Pond A9 20.3

Bay Water - South of Dumbarton Bridge 100 85.5
26-30 ppt Pond Water from Ponds A5 & A3W 8.7

 36-41 ppt Pond Water from Pond A16 0.7
86 ppt Pond Water from Pond A9 5.1

Bay Water - South of Dumbarton Bridge 100 87.9
26-30 ppt Pond Water from Ponds A5 & A3W 7.2
36-41 ppt Pond Water from Pond A16 0.6
86 ppt Pond Water from Pond A9 4.3

 Pond A4 @ 40 ppt

In bay, 0.5 mi N of Guad Sl @ 20 ppt
In Artesian Slough @ 0.5 ppt

In bay, 0.5 mi N of Guad Sl @ 20 ppt
 Far (SBF) Pond A3N @ 27 ppt

In bay, 0.5 mi N of Guad Sl @ 20 ppt

Pond A8 @ 87 ppt

Pond A8 @ 87 ppt

Pond A3N @ 27 ppt
Pond A4 @ 40 ppt

AS-1

AS-3

Pond A8 @ 87 ppt

CC-9
Pond A8 @ 87 ppt
Pond A8 @ 87 ppt

Pond A19 @ 155 ppt

Coyote Creek- 3
CC-3

South Bay @ Alviso

Table 6.  Characterization of Samples Formulated and Analyzed for Spring Initial Release Period
(formulations based on pond discharges commencing at or near proposed maximum salinity values)

South Bay @ Alviso
 Near (SBN)

Coyote Creek - 9

Alviso Slough - 1

Alviso Slough - 3

Model Segment Formulated % Composition
Point of Collection(I.D. Code)

In bay, 0.5 mi N of Guad Sl @ 20 ppt
In Artesian Slough @ 0.5 ppt
Pond A3N @ 27 ppt

In bay, 0.5 mi N of Guad Sl @ 20 ppt

Pond A19 @ 155 ppt

In bay, 0.5 mi N of Guad Sl @ 20 ppt
Upstream in Guadalupe River
 Pond A8 @ 87 ppt

Upstream in Guadalupe River
 Pond A8 @ 87 ppt



 
Contributing Sources Baseline Circulation

Bay Water - Near Baumberg Unit 100 76.8
26-30 ppt Pond Water from A5, A2W & A3W 1.4

 30-33 ppt Pond Water From Ponds 2 & 2C 15.2
86 ppt Pond Water from Pond A9 0.9
144-150 ppt Pond Water from Ponds 8A & A16 5.7

Bay Water - Near Baumberg Unit 100 88.2
26-30 ppt Pond Water from A5, A2W & A3W 1.3

 30-33 ppt Pond Water From Ponds 2 & 2C 7.1
86 ppt Pond Water from Pond A9 0.8
144-150 ppt Pond Water from Ponds 8A & A16 2.6

Pond A8 @ 87 ppt
Pond A19 @ 155 ppt

Table 6 Cont'd.  Characterization of Samples Formulated and Analyzed for Spring Initial Release Period
(formulations based on pond discharges commencing at or near proposed maximum salinity values)

In bay, 0.5 mi N of Guad Sl @ 20 ppt
Pond A3N @ 27 ppt
Pond A2 @ 34 ppt

Pond A3N @ 27 ppt
Pond A2 @ 34 ppt

So Bay @ Baumberg
 Far (BBF)

So Bay @ Baumberg

Pond A8 @ 87 ppt
Pond A19 @ 155 ppt

In bay, 0.5 mi N of Guad Sl @ 20 ppt
 Near (BBN)

Model Segment Formulated % Composition
Point of Collection(I.D. Code)



Figure 3.  Measured Oxygen Consumption in Bay and Slough Segments
under Existing and Initial Stewardship Period (ISP) Conditions

for Spring of First Year (i.e., Initial Release Period) - 2002 Salinity Values

A1. Guadalupe Slough Seg 2 - Dark
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A2. Guadalupe Seg 2 - 8 light:16 dark
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A3. Guadalupe Sg 2 - 16 light:8 dark
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B1. Guadalupe Slough Seg 4 - Dark
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B2. Guadalupe Seg 4 - 8 light:16 dark
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B3. Guadalupe Seg 4 - 16 light:8 dark
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C1. Alviso Slough Segment 1 - Dark
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C2. Alviso Seg 1 - 8 light:16 dark
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C3. Alviso Seg 1 - 16 light:8 dark
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Figure 3 Cont'd.  Measured Oxygen Consumption in Bay and Slough Segments
under Existing and Initial Stewardship Period (ISP) Conditions

for Spring of First Year (i.e., Initial Release Period) - 2002 Salinity Values

D1. Alviso Slough Segment 3 - Dark
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D2. Alviso Seg 3 - 8 light:16 dark
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D3. Alviso Seg 3 - 16 light:8 dark
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E1. So Bay @ Alviso Near - Dark
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E2. Bay @ Alviso Nr- 8 light:16 dark
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E3. Bay @ Alviso Nr-16 light:8 dark
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F1. So Bay @ Alviso Far - Dark
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F2. Bay @ Alviso Far- 8 light:16 dark
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F3. Bay @ Alviso Far-16 light:8 dark
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Figure 4.  Measured Oxygen Consumption in Bay and Slough Segments
under Existing and Initial Stewardship Period (ISP) Conditions

for Spring of First Year (i.e., Initial Release Period) - Proposed Maximum Salinity Values

A1. Alviso Slough Segment 1 - Dark
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A2. Alviso Seg 1 - 8 light :16 dark
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Figure 4 Cont'd.  Measured Oxygen Consumption in Bay and Slough Segments
under Existing and Initial Stewardship Period (ISP) Conditions

for Spring of First Year (i.e., Initial Release Period) - Proposed Maximum Salinity Values
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Figure 4 Cont'd.  Measured Oxygen Consumption in Bay and Slough Segments
under Existing and Initial Stewardship Period (ISP) Conditions

for Spring of First Year (i.e., Initial Release Period) - Proposed Maximum Salinity Values
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Segment Estimated Residence
Existing ISP Time (days)

Guadalupe Slough
GS-2 (2002 salinity) 32 <1 2.1
GS-4 (2002 salinity) 5 <1 3.0

Alviso Slough  
AS-1 (2002 salinity) >33 <1 1.2
AS-1 (max salinity) >33 <1 1.2

AS-3 (2002 salinity) >33 <1 3.6
AS-3 (max salinity) >33 <1 3.6

Coyote Creek
CC-3 (max salinity) >33 <1 2.5
CC-9 (max salinity) >33 8 3.2

So Bay @ Alviso
SBN (2002 salinity) >33 1 2.4
SBN (max salinity) >33 <1 2.4
SBF (2002 salinity) >33 2 5.2
SBF (max salinity) >33 1 5.2

Bay @ Baumberg
BBN (max salinity) >33 2 3.3
BBF (max salinity) >33 3 6.8

Estimated Time to Reach 5 mg/l D.O. (days)

Table 7.  Comparison of Estimated "Time to Reach 5 mg/l DO" with Predicted Residence Time
during Spring Initial Release Period - in 100% Dark

Figure 5.  Comparison "Time to 5 mg/l DO" under Circulation Conditions with 
Predicted Residence Time
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Segment Estimated Residence
Existing ISP Time (days)

Guadalupe Slough
GS-2 (2002 salinity) >15 >15 2.1
GS-4 (2002 salinity) >15 >15 3.0

Alviso Slough
AS-1 (2002 salinity) >15 >15 1.2
AS-1 (max salinity) >15 >15 1.2

AS-3 (2002 salinity) >15 >15 3.6
AS-3 (max salinity) >15 >15 3.6

Coyote Creek
CC-3 (max salinity) >15 >15 2.5
CC-9 (max salinity) >15 >15 3.2

So Bay @ Alviso
SBN (2002 salinity) >15 >15 2.4
SBN (max salinity) >15 >15 2.4
SBF (2002 salinity) >15 >15 5.2
SBF (max salinity) >15 >15 5.2

Bay @ Baumberg
BBN (max salinity) >15 >15 3.3
BBF (max salinity) >15 >15 6.8

Estimated Time to Reach 5 mg/l D.O. (days)

Table 8.  Comparison of Estimated "Time to Reach 5 mg/l DO" with Predicted Residence Time
during Spring Initial Release Period - in Diurnal Cycle of 8 hr light : 16 hr dark

Figure 6.  Comparison "Time to 5 mg/l DO" under Circulation Conditions with 
Predicted Residence Time
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Segment Estimated Residence
Existing ISP Time (days)

Guadalupe Slough
GS-2 (2002 salinity) >14 >14 2.1
GS-4 (2002 salinity) >14 >14 3.0

Alviso Slough
AS-1 (2002 salinity) >14 >14 1.2
AS-1 (max salinity) >14 >14 1.2

AS-3 (2002 salinity) >14 >14 3.6
AS-3 (max salinity) >14 >14 3.6

Coyote Creek
CC-3 (max salinity) >14 >14 2.5
CC-9 (max salinity) >14 >14 3.2

So Bay @ Alviso
SBN (2002 salinity) >14 >14 2.4
SBN (max salinity) >14 >14 2.4
SBF (2002 salinity) >14 >14 5.2
SBF (max salinity) >14 >14 5.2

Bay @ Baumberg
BBN (max salinity) >14 >14 3.3
BBF (max salinity) >14 >14 6.8

Estimated Time to Reach 5 mg/l D.O. (days)

Table 9.  Comparison of Estimated "Time to Reach 5 mg/l DO" with Predicted Residence Time
during Spring Initial Release Period - in Diurnal Cycle of 16 hr light : 8 hr dark

Figure 7.  Comparison "Time to 5 mg/l DO" under Circulation Conditions with 
Predicted Residence Time
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