





Salinity analysis was conducted by Sierra Analytical and Scripps Institute of Oceanography at
zero-feet, ten-feet, and 30-feet depths. Salinity at zero feet averaged 31.421 ppt, with a range of
3.331 to 34.40 ppt; salinity at ten feet averaged 32.949 ppt, with a range of 30.60 to 34.20 ppt;
salinity at 30 feet averaged 33.238 ppt with a range of 30.8 to 36.5 ppt (Table 4-4).

4.1.3 AMMONIA ANALYSIS

Ammonia samples were collected from four locations (discharge vault at zero-feet, ten-feet, and
30-feet depths, and the IV). Ammonia concentrations in the discharge vault at zero-feet
averaged 1.91 with a range of 1.20 to 3.65 mg/L; ammonia concentrations in the discharge vault
at ten-feet averaged 1.71 with a range of 1.00 to 3.55 mg/L; ammonia concentrations in the
discharge vault at 30-feet averaged 1.85 with a range of 1.05 to 2.80 mg/L. Ammonia
concentrations in the IV averaged 2.20 with a range of 1.00 to 3.90 mg/L (Table 4-4).

4.1.4 STATISTICAL ANALYSIS BY ANALYTE

Analytical data collected during this study was analyzed using Statistica (StatSoft, Inc. 1995).
Descriptive summary statistics (e.¢. mean, standard deviation, variance, range, confidence
intervals) for each parameter at each location are presented in Appendix J (Table J-1 to J-11).
The parameters collected during this study had a high degree of variability and, after preparing
probability plots (expected versus observed values), were not normally distributed (except for
temperature). Therefore, a log transformation was applied to the raw data (Table J-12). Water
quality parameters measured in the study were graphed showing the mean, standard deviation,
standard error, outliers, and extremes. The ranges of outliers and extremes are illustrated in the
“box and whisker” plots (Figure 4-11). The upper/lower box values represent the mean +/- the
standard error, while the upper/lower whisker values present the mean +/- the standard
deviation. Data points were deemed as outliers if the values were between one and a half to
three times the range of the standard error. Data points were deemed as extreme if the values

were greater than three times the range of the standard error.

Data were further evaluated using an analysis of variance (ANOVA) test for the significant
differences between means. The purpose of ANOVA is to test the differences in means (for
groups or variables) for statistical significance, accomplished by analyzing the variance (by
partitioning) the total variance into the component that is due to true random error (i.e. within-
group) and the components that are due to differences between means. These latter variance
components are then tested for statistical significance, and, if significant, the hypothesis of no
differences between means is rejected, and the alternative hypothesis that the means (in the

population) are different from each other is accepted.
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The assumptions for using ANOVA are that the data points are independent and normally
distributed. However, after testing the analytical data (with the exception of temperature), it
was determined that the data were not normally distributed. Therefore, the data were log

transformed, resulting in a normal distribution.

In order to test for statistical differences between means, the Tukey’s test for unequal sample
size was performed (Appendix J Table J-13). While there are a number of multiple comparison
procedures that compute the differences between multiple population means (Tukey’s, Fisher’s,
Student-Newman-Keul’s, Duncan’s, and Scheffe’s methods), the Tukey’s method best accounts
for unequal sample size. Tukey’s procedure also allows for the construction of simultaneous
confidence intervals for all pairs of treatment differences. Discussions of post-hoc procedures
provided by Winer (1962), Hays (1988), or Milliken and Johnson (1984). For specific
information on the Tukey's test for evaluation of data with unequal samples sizes, see Spjotvoll
and Stoline (1973).

The data from each analytical parameter evaluated in the study were also graphed (Figures 4-12
to 4-22). The descriptive summary statistics for each parameter at each location are presented in
Table J-12. The parameters collected during this study had a high degree of variability and,
after preparing probability plots (expected versus observed values), were not normally
distributed (except temperature). Normal probability plots for the transformed data and

temperature are presented on Figures 4-23 to 4-33.
4141 Total Coliform Bacteria

The freshwater sampling locations (BD, BFW, BSW, GP and SWS) had higher total coliform
concentrations than the saltwater locations (OF, IV, DVo, DVio and DVao) (Table 4-1 and 4-2).
BD had the highest concentration of total coliform measured and BFW had the second highest
concentration of total coliform. BSW, GP, and SWS had statistically equal bacteria
concentrations, and had the third highest total coliform concentrations (Table J-1 to J-11).
When OF is considered, all of the saltwater locations (OF, IV, DVo, DVio and DVs) were
statistically equal (Table J-13). When OF is not considered, the concentration of total coliform is
not considered statistically equal between the IV and the discharge vault at 10 feet deep (DV10 >
IV). All locations generally had many outliers and extremes resulting from values much higher

and lower than the mean (Figure 4-12).
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4.1.4.2 Fecal Coliform Bacteria

The freshwater locations (BD, BFW, BSW, GP, and SWS) had higher fecal coliform
concentrations than the saltwater locations OF, IV, DV, DVio and DV (Table J-1 to J-11). BD
was found to have the greatest concentration of fecal coliform and BFW had the second highest
concentration of fecal coliform. BSW, GP, and SWS had statistically equal fecal coliform
concentrations, and had the third highest fecal coliform concentrations (Table J-1 to J-11).
When OF is considered, all of the saltwater locations (OF, IV, DVo, DVio and DVs) were
statistically equal concentrations of fecal coliform (Table J-13). When OF is not considered, the
concentration of fecal coliform is not considered statistically equal between the IV and the
discharge vault at ten-feet deep (DVio > IV). All locations generally had many outliers and

extremes resulting from values much higher and lower than the mean (Figure 4-13).
4.14.3 Enterococcus

The freshwater locations (BD, BFW, BSW, GP, and SWS) had higher Enterococcus
concentrations than the saltwater locations OF, IV, DVo, DVio and DVao (Table J-1 to J-11). BFW
had the greatest concentration of Enterococcus, BD the second highest concentration and BSW
had the third highest concentration of Enterococcus. GP and SWS were statistically equal
Enterococcus concentrations (Table J-13). When OF is considered, all of the saltwater locations
(OF, 1V, DVo, DVio and DVs0) were statistically equal concentrations of Enterococcus (Table J-
13). When OF is not considered, the concentrations of Enterococcus were also considered
statistically equal between the IV and the discharge vault at ten-feet deep (DViwo = IV). All
locations generally had many outliers and extremes resulting from values much higher and

lower than the mean (Figure 4-14).
41.4.4 pH

The pH values of all the locations varied significantly over the course of the study. BD had the
highest measured pH of 9.5, while BFW had the lowest measured pH of 5.0 (Table J-1 to J-11).
The mean pH values for BD, GP, SWS, OF, IV, DVy, DVio and DVs were tending towards
alkalinity (pH greater than 7.5). The mean pH values for BFW and BSW were much closer to
neutral (pH of 7.0). The pH measurements varied widely for each location with a maximum
range of 2.4 pH units for BD and a minimum range of 0.2 pH units for OF. The mean pH values
of the saltwater samples were statistically equal (Table J-13). All locations generally had many
outliers and extremes resulting from values much higher and lower than the mean (Figure 4-
15).
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method for tolytriazole had not been identified by October 14, 2002, and consequently no

analysis was conducted for this compound on this date.

A second set of analyses was conducted on Blackford’s Ditch after the rain event of November 8
to 12, 2002, on November 26, 2002. Samples were collected from Blackford’s Ditch at distances
of 0, 20, 40, 60, 120, and 180 feet from the pump house. Boron concentrations were significantly
lower than the previous sampling event, ranging from 3.8 mg/L at a distance of 0 feet, to 11.9
mg/L at a distance of 180 feet. From 0 to 120 feet, the concentration of boron remained around 4
mg/L. Nitrite concentrations were significantly lower than the previous sampling event,
although matrix interference of the samples prevented the laboratory from quantifying each
sample; the results were reported as not detected above a reporting limit of 10.0 mg/L.
Tolytriazole concentrations ranged from below the detection limit to ‘trace’” amounts of 2.0

mg/L.

In summary, prior to the November rain event, salinity steadily decreased along the length of
the ditch from the pump house to the dry inlet to the ditch. Salinity concentrations were
approximately two-thirds the concentrations observed in ocean water. Temperature, pH,
turbidity and DO remained constant across the length of the ditch. After the storm event of

November, there was no change in salinity concentration along the length of the ditch.

4.3 STORM WATER SAMPLING

A storm event occurred after the cessation of the long-term in-plant sampling. The storm
persisted from November 8 to November 12, 2002, depositing over two inches of rainfall in the
Los Angeles Basin. The storm was the first of the season and the only significant precipitation
event since the previous January. Consequently, the winter storm provided an opportunity to
quantify bacterial concentrations in the sample locations during a storm event. Microbial,
physical and chemical samples were collected from two depths in the discharge vault, the 1V,
the general purpose retention basin, Blackford’s Ditch, the storm drain adjacent between the
PCH and the mobile home park, and the car park drain in the wildlife sanctuary. During the
field sampling, the pump located at Blackford’s Ditch was activated (by a float switch) and

started pumping water from the ditch to the discharge vault and ultimately the ocean.

During a site walk on November 9, 2002, field staff observed a significant amount of standing
water on either side of Newland Street. A sheen (potentially hydrocarbon material) was
observed flowing from the automotive wrecking facility on Edison Avenue, across the avenue
into the gutter, and down the gutter to Newland Street, where the sheen flowed into the top of

Blackford’s Ditch. Dogs were being walked along the street and a large amount of canine fecal
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material was observed alongside Newland Street and Edison Avenue. Storm water was
observed running off the tank farms to the north of the AES HBGS into Edison Avenue and
down into Newland street and the Blackford’s Ditch.

Microbial, physical, and chemical results are presented in Table 4-7. Surface water quality had
deteriorated significantly after the first rain event of the season in comparison to water quality
during the three month sample-preiod, with total coliform concentrations approximately 20-
fold and 6-fold higher than mean concentrations in Blackford’s Ditch and the general purpose
retention basin, respectively; fecal coliform concentrations 25- fold and 2-fold higher than mean
concentrations in Blackford’s Ditch and the general purpose retention basin, respectively; and
Enterococcus concentrations equivalent and seven-fold higher than mean concentrations in
Blackford’s Ditch and the general purpose retention basin, respectively. Samples collected from
both the wildlife sanctuary car park and the storm drain adjacent to the PCH had a

concentration of microorganisms similar to Blackford’s Ditch.

A heat-treatment process coincided with the storm event sampling on November 10, 2002.
Temperatures up to 47°C were documented in the IV and OF sample locations. Because the
cooling water system was undergoing a heat treatment process, the system flow had been
reversed and the discharge vault did not represent the discharge point for cooling water;
samples collected from OF represented discharge samples. Temperatures in the discharge vault
at 0 feet and 10 feet were also elevated (32°C and 37°C for zero-feet and ten-feet depths). Both
the incoming water and outgoing water exceeded AB 411 standards. Concentrations in the

discharge vault were higher at zero feet than at ten feet for all three microbial analytes.

4.4 DYE TEST SANITARY SEWER

Figure 4-35 shows a time-series plot of Rhodamine WT dye concentration versus time for the
24-hour study period as measured using the Seapoint fluorometer and as logged by the
acquisition software on the laptop computer. The data presented demonstrates that during the
24-hour study period at no time was Rhodamine WT dye observed to pass through the
discharge vault. A review of the 24-hour-long video record also confirms that Rhodamine WT
dye was not observed in the discharge vault after injection via the toilets into the sanitary sewer
system. The figure also shows a typical frame from the video record. The brightness in the
image is specular reflection of light from the video light and the sky above the water surface.
The sampling crews collecting water samples from the seven onsite and offsite locations did not
observe Rhodamine WT dye at any of those sampling locations at any time during the 24-hour

study period.
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4.5 NEARSHORE OCEAN ENVIRONMENT
45.1 PHYSICAL OCEANOGRAPHIC PARAMETERS
45.1.1 Differences in CTD Data Sets Between Instruments

The CTD data obtained by Komex during the offshore dye study on August 20 and 21, 2002,
varied from the other CTD data sets obtained from USC offshore moorings MO1 and MO3, as
well as the data obtained from CTD instruments installed in the IV and the DV of the AES

HBGS. The two principal differences were as follows:

¢ In comparing temperature data from the USC offshore mooring MO1 and the nearest
Komex offshore CTD cast (Cast #11), Komex temperatures were approximately 0.9 °C lower

than those recorded at the mooring; and

e The salinity data (as calculated from temperature, conductivity and pressure data) in the
vicinity of the HBGS outfall structure, as measured during CTD Cast #1, showed very low
surface and near-surface salinity values (in the order of approximately 3 to 4 parts per
thousand [ppt] lower than the surrounding ambient salinities and the salinities measured in
the IV and DV).

Hydrographic station positions were designed to provide vertical profiles at the location of the
intake and outfall and to provide water column profiles along the coast at locations to coincide
with dye tracer sampling. Positions were chosen to cover north and south of the outfall/intake.

The vessel was tracking the dye plume.

Minor differences in temperature and salinity data may have occurred because of equipment
sensor differences related to the makes and models of the various CTD instruments. For
example, the Komex offshore CTD data was gathered using an YSI 6600, whereas the IV and DV
CTD data was collected using SB-MC. The sections below discuss rectification of the

temperature data and the anomalously low salinities measured during offshore CTD Cast #1.
45.1.2 Rectification Of Offshore CTD Cast Temperature Data

As noted above, the Komex CTD cast temperature data appeared to be approximately 0.9 °C
lower than temperature data recorded at USC offshore moorings. Rectification of the
temperature data set for the Komex CTD data was performed by applying a linear temperature
offset to the Komex temperature data. The temperature difference noted above was added to
the Komex data, and this adjusted temperature data was used to recalculate salinities using the

Practical Salinity Scale (PSS). The adjusted temperature data combined with the original
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conductivity data and the original pressure data was input to the PSS algorithm to generate
adjusted salinities. An example of the original and adjusted temperatures and salinities
compared to the USC data is detailed below.

Description T(°C) S (ppt)
Komex (Original Data) 20.930 34.530
USC Mooring Data 21.814 33.633
Delta -0.884 0.897
Komex (Adjusted Data) 21.814 33.611
USC Mooring Data 21.814 33.633
Delta 0.000 -0.022

45.1.3 Surface Salinity Data from Cast #1

The salinity data measured during CTD Cast #1, in the vicinity of the HBGS outfall structure,
showed very low surface and near-surface salinity values (approximately 3 to 4 parts per
thousand [ppt] lower than the surrounding ambient salinities and the salinities measured in the
IV and DV). In examining the other data sets and comparing them to the data from Cast #1, it

has been concluded that the salinity data for this cast is erroneous for the following reasons:

e The location of Cast #1 was in the vicinity of the AES HBGS outfall structure. All other CTD
casts surrounded the outfall structure with casts being performed to the north (#2, #3, #4 and
#8), inshore (#4, #5, #8 #9), offshore (#7, #11), and south (#6 and #10). The surface and near-
surface salinity values for all other casts ranged from approximately 33.0 ppt to 33.8 ppt.
This surrounding CTD data indicated that a layer of lower salinity water was not present in
the area. The surface and near-surface salinity values measured during Cast #1 were

isolated and localized in that one location;

e The range in salinities measured throughout the water column in the various locations
during all other CTD casts ranged from a low of approximately 33.0 ppt to a high of
approximately 34.9 ppt. Again, this surrounding CTD data indicated that lower salinity
water was not present in the area. The surface and near-surface salinity values measured

during Cast #1 were isolated and localized in that one location; and

e Salinity data from the IV and DV indicated that typical salinity ranges for the study period
when the offshore CTD casts were performed were in the order of 33.3 ppt to 33.6 ppt. If
water was being discharged from the outfall with a salinity of approximately 33.3 ppt and
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lower salinity water was not present in the vicinity of the outfall (as detailed from the data
presented above), it would not be possible for salinities to decrease to the low values seen in
the Cast #1 data set (30 ppt) in the vicinity of the AES HBGS discharge location.

Based on the above, the salinity values from Cast #1 have not been included in any of the
subsequent analyses and discussions as part of this report, but all other CTD data at all stations

has been included.

Surface water samples were collected using a Niskin triggered below the water surface (but

within the upper 1 m). Care was taken to ensure a near-surface sample.

Surfer (Win32) v. 6.04 Surface Mapping System was used to contour the data sets. Kriging
gridding method was used (exact interpolation) with a 50 x 50 grid size. Data points were

posted to highlight locations of data sets.

Surfer is a grid based contour program. Gridding is the process of using original data points
(observations) in an XYZ data file to generate calculated data points on a regularly spaced grid
(a grid [.GRD] file). Interpolation schemes estimate the value of the surface at locations where
no original data exists, based on the known data values (observations). Surfer then used the

grid to generate the contour map or surface plot.

Most of the gridding methods in Surfer use a weighted average interpolation algorithm (i.e.
with all other factors being equal, the closer a data point is to a grid node, the more weight it
carries in determining the Z value at a particular grid node). Kriging is one of the more flexible
methods and is useful for gridding almost any type of data set. Kriging is the default gridding

method because it generates the best overall interpretation of most data sets.

Exact interpolators honor data points exactly when the data point coincides with the grid node
being interpolated. Even when using exact interpolators it is possible that the data is not
honored exactly by the grid file if the data points do not coincide with the grid nodes. To
increase the likelihood of the data points being honored, increase the number of grid lines in the
X and Y direction (in this case a 50 x 50 grid size). This increases the chances that grid nodes
coincide with the data points, thereby increasing the chance that the data point values are

applied directly to the grid file.
4514 CTD Data Obtained During the Offshore Dye Study

The horizontal ocean surface gradients of temperature and salinity at the AES HBGS outfall

(Figures 4-24 and 4-25) clearly showed the influence of the thermal discharge as noted by the
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similar locations, however the deeper SB-MC was not recovered and a salinity comparison for

this period with the intake vault was not possible.

Table 5-6 Comparison of Salinity Values for the Intake and Discharge Vaults

Methodology Minimum (ppt) Maximum (ppt) n Std. Dev. Mean
(PpY)

Intake Vault

Horiba U-10 30.30 35.10 78 1.16 33.076

Laboratory 31.000 34.400 26 0.907 33.170

Discharge Vault (DV30)
Horiba U-10 30.10 34.10 71 1.32 32.655

Laboratory 30.799 36.500 24 1.157 33.238

During the first deployment, the deeper SB-MC salinity compared with intake salinity values
once it had fallen to a depth of approximately 20 feet below water surface, (August 25, 2002
onwards). Prior to August 25, 2002, salinity in both discharge vault SB-MC was significantly
lower than the intake vault SB-MC and therefore did not represent the salinity in the main
discharge flow. Consequently, only the values from the period of August 25, 2002 to September
1, 2002 for the intake vault and deep SB-MC were used to assess any potential salinity variation,
in conjunction with laboratory samples collected at a depth of 30 feet in the discharge vault

sampled through the stainless steel well screen.

Between August 25 and September 1, 2002 salinity in the main discharge flow varied from —
0.005 to +0.003 by comparison with the intake vault salinity. Using a range of -0.002ppt to —
0.004ppt as the approximate salinity depression between intake and discharge vault, the
volume of fresh water is calculated as 0.0056% to 0.011% of the total volume of water or 88, 066
to 44,033 gallons per day (mgd). In other units, that volume is approximately 30 to 60 gallons
per minute (gpm) or 0.5 to 1.0 gallons per second (gps).

Known “fresh” water inputs to the DV system include the following:
e Flow from the Retention Basin; and
e Offsite flow from Blackford’s Ditch, the wildlife car park and Newland Street.

Data obtained from the AES HBGS shows that flows from the Retention Basin averaged
approximately 100,000 gpd during the month of August 2002. The maximum daily flow for that
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same month from the Retention Basin was approximately 230,000 gpd. During dry weather
input to the BD would be limited to irrigation run-off and other unspecified urban run-off
flows. The Newland Street drain appeared dry throughout most of the sample period; the
maximal range of freshwater from BD and the wildlife car park would be between 150-500
gallons (based in part on observations of irrigation run-off during the intensive sampling

period). Specific flow volume data for offsite sources is not available.

Laboratory analyzed salinity samples reported an average higher salinity at DV-30 (33.238) than
in the intake vault (33.170), the difference in means was 0.068 and standard deviation of each
sample mean was 1.157 ppt (DV-30) and 0.907 ppt (intake vault). The difference in laboratory
salinity means is not significant (n=24). Considering the insignificant variation between
laboratory salinity assessment, and the small variation observed by the SB-MC, it would appear
that a combination of the two known freshwater inputs would account for the estimated
volume of freshwater detected by the SB-MC data.

5.6.4 OFFSHORE DYE STUDY — DYE OCCURRENCE IN THE SURF ZONE

As detailed previously, Figure 4-30 presents a summary of all Rhodamine WT concentrations in
water samples collected at the shoreline monitoring stations (6N, 7.5N, 9N, 10.5N, 12N, 13.5N
and 15N) during the offshore dye study from 0930 on August 20 to 1530 on August 21, 2002.
The figure shows Rhodamine WT dye concentrations by individual station as a function of time
and as related to the tide height during the study period. Superimposed on each figure is the
time of occurrence of each dye release. 462 individual shoreline samples were collected and
analyzed during the study period. Dye was first observed to contact the shoreline at Station
12N during the first releases which correlates with the observed “concentration front” that
formed on the upcoast side of the dye releases and then later broke through into the surf zone
north of Station 9N. The highest concentrations of dye were observed at Stations 10.5N and
12N (2 ppb and 1 ppb, respectively), again indicative of where the “concentration front” broke
through the surf line and approached the beach. When the maximum of 2ppb occurred at
10.5N, the dye from that release was entering the surf zone between 9N and 10.5N. Thus, the
entry point of the discharge plume varies as a function of the interaction between radial flow

from the discharge plume, the ambient alongshore currents and the shear across the surf zone.

In examining the dye concentration peaks in the data prior to the time of the first dye release, a
maximum background dye concentration of approximately 0.15 ppb has been assumed. Any
dye concentration in the 462 individual samples lower than the threshold value, have been
filtered out of the data and not included for analyses. On the basis of examining the filtered

data set, Figure 5-6 presents a histogram of dye concentrations greater than 0.15 ppb. The
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majority of the data are between concentration ranges of 0.20 ppb to 0.50 ppb, with a small
number (8) of individual sample concentrations greater than that value (0.55, 0.65, 0.7, 0.95, 1.10
and 2.00 ppb).

On the basis of the observed dye concentrations (greater than the threshold value of 0.15 ppb, a
dye dilution histogram has been prepared (Figure 5-7). The average dye concentration that was
discharged from the AES HBGS outfall was approximately 72 ppb (for Dye Releases #2, #3, #4
and #5). The dye dilution values at the shoreline monitoring stations were calculated by
dividing the dye concentration being discharged from the outfall by the dye concentrations
measured at a particular time and location along the beach. For example, if the outfall dye
concentration was 72 ppb and a concentration of 0.35 ppb was measured on the beach, the
dilution of dye at that point is 72 ppb divided by 0.35 ppb, which equals a dilution of 206 to 1.
The highest measured dye concentrations along the beach correspond to the lowest dye dilution
values, and conversely, the lowest measured dye concentrations along the beach correspond to
the highest dye dilution values. The lowest calculated dye dilution value was found to be
approximately 36 to 1 (based on the highest observed dye concentration along the beach of 2
ppb). The average dilution value calculated based on dye concentration measurements along
the beach was found to be approximately 277 to 1, with the maximum dye dilution value being

approximately 462 to 1.

Comparisons between pre- and post-surf zone dilution values can be made. In the vicinity of
the AES HBGS outfall, initial dilution values of dye at the center of the dye plume were found
to be approximately 6 to 1. An additional dilution of 4 to 1 was observed extending radially
from the center of the dye plume to the edge of the plume near the boundary of the surf zone
approximately 600 feet (183 meters) inshore. The total dilution of the dye plume along that

boundary was estimated at approximately 24 to 1.

Because significantly lower dye concentrations (and calculated significantly higher dye dilution
values) were measured on the shore at various monitoring locations, the additional dilution can
be attributed to mixing in the surf zone. For example, 72 ppb of dye being discharged from the
outfall becomes 12 ppb at the ocean surface over the outfall as it mixes 6 to 1 with ambient
seawater on its rise to the surface. Then that 12 ppb of dye at the center becomes 3 ppb out at
the edge of the dye plume just outside the surf zone as it moves and mixes 4 to 1 with ambient
seawater. Once inside the surf zone, the wave energy serves to further mix that 3 ppb dye until
measured at one of the shoreline monitoring stations at a concentration that ranged from 0.15
ppb to 2 ppb. That additional decrease in dye concentration (and the corresponding increase in

dye dilution value) was the result of surf zone mixing. On the basis of the measured dye
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concentrations at the shoreline monitoring stations, the surf zone mixing results in a range of

additional dilution values that extend from a low of 1.5 to 1, to a high of 19 to 1.

However, because the duration of the dye releases were relatively short (each less than
approximately 30 minutes), the measured dye concentrations are less than those that would
have been measured had the dye release been continuous over a long period of time. Hence the
calculated dilution values are higher than those that would have been determined on the basis
of a continuous, long-term dye release. The maximum dye concentration observed on the shore
(approximately 2 ppb, with a corresponding calculated on shore dilution value of
approximately 36 to 1), is likely more representative of actual dilution conditions in that
environment over the long term. Dye concentrations less than the 2 ppb (or dilution values

greater than 36 to 1) were the result of the following:

e Alack of build up of dye in the near-field ambient waters resulting from the short duration

dye releases;
e Time-dependant along-stream mixing of the dyed plume with undyed ambient water; and

e Far-field mixing in the surf zone that was highly variable.

All subsequent analysis, discussion and interpretation will therefore be based upon using the
maximum measured dye concentration of 2 ppb (and the corresponding calculated minimum

dilution value of 36 to 1).
5.6.5 COMPARISON OF THERMAL PLUME COMPUTER MODEL & DYE STUDY RESULTS

This section presents a comparison of the observed dye behavior with results from the
computer model of the thermal plume. Additional computer modeling was conducted to assist
in the understanding of plume dynamics and to update the predictions detailed previously on

the basis of the dye field observations.

This section also includes a discussion on the apparent mechanics of the formation of the plume
at its movement relative to the development of an “intermediate field” (not addressed by
conventional computer modeling and how this impacts the prediction of dilution at

downstream (or far-field) locations.
5.6.5.1 Limitations

Current data (speed and direction) was not obtained during the dye study. However, the
uniformity / symmetry of the surfaced dye plume (as shown in Figure A-2 indicates that

ambient currents near the outfall during the dye study were minimal.

42473 1 96 KOMEX

USA, CANADA, UK AND WORLDWIDE



5.6.5.2 Data Synopsis
Dye Discharge

Rhodamine WT dye was introduced into the discharge vault to yield a measured “in-pipe” dye
concentration of 72 ppb. The dyed effluent was released through the discharge pipe and
photographed from the air with “time-series” photography.

The aerial photos of the dye discharges where enhanced to highlight the dyed effluent and to
allow a determination of the variations in concentrations during the dye releases. Dye
concentrations were assessed through analysis of the optical color scales of calibrated time-
series photos of the dye field. The color code was calibrated with in-situ measurements from a

fluorometer being towed through the dye field at the water surface.
Discharge Conditions

The discharge conditions from the AES HBGS at the time of the dye study were as follows:

e Number of pumps running 5 pumps;

e Discharge per pump 44,000 gpm;

e Total Discharge 220,000 gpm (13.88 m?/s) (steady-state flow);
¢ Minimum effluent temperature 26.7 °C

¢ Maximum effluent temperature 29.6 °C

¢ Mean effluent temperature 28.2°C

Observed Dilution During Discharge

The color variations from the photographic data and towed fluorometer data were correlated.
The following dye concentrations were measured using the fluorometer based upon that

correlation:
e The highest dye concentration was measured directly over the outfall terminus;

e The measured dye concentration above the terminus was 12 ppb, indicating the minimum

initial dilution at that time was approximately 6 to 1;

e As the plume spread, the photos indicated that the dye concentrations at the edge of the
circular plume approximately 600 feet (180 m) away from the center were in the order of 4

ppb indicating an additional dilution of 3 to 1;
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Observations From Dye Study Photos

Observation of the time-series dye imagery between 15:41 and 15:56 are as follows:

e The plume surfaces;

e The plume is relatively symmetrical around the outfall;

e A slightly oblong pattern of reduced concentration at the plume perimeter occurs on the
nearshore (shallower) side of the discharge;

e The highest concentration appeared to stay relatively centered and symmetrical over the
outfall;

e The highest concentration appeared to grow proportionately with relatively symmetrical
dissipation on the outer edges of the plume; and

e [Edges of the readily identifiable plume (as shown previously in Figure A-2) had radiated as
much as 620 feet (189m) in 14 minutes (approximately 0.18 to 0.23 m/s average velocity in all

directions).
Dye Study Conclusions

The following conclusions can be drawn from the results of the dye study:

e The ambient currents at the time of the dye study were insufficient to significantly move the

discharge from the immediate area of the outfall;

e A major component of the plume growth was due to physical displacement (discharge

displacing the ocean water); and

e Dissipation of the plume was primarily driven through salinity and thermal gradients at the

edge of the plume.
5.6.5.3 Comparison Of Dye Study Results & Initial Modeling Results

The initial computer modeling assumed that the plume moved laterally from the region of
discharge towards a specific target area — in this case the shoreline — to predict possible

concentrations at that target area.

The photographs of the dye study clearly indicate that the discharge “accumulates” locally,
likely in three dimensions, and grows radially as the discharge mixes with the ambient water.
Conventional modeling tools do not address this formation of an “intermediate” field (between
near-field and far-field). Because of the disparity between the assumptions governing the
model function, and the actual conditions, the UM model is not suitable to describe the

“intermediate field” conditions that were observed during the dye study.
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The UM model was designed to terminate calculation of the near-field conditions when the
plume reaches the surface. The UM model inherently assumes that the far-field algorithms take
over at the termination of the near-field calculations. Accordingly, the computer modeling
previously conducted assumed that lateral movement of the thermal plume (and hence far-field
analysis) commenced when the thermal plume surfaced, with relatively low initial dilution and

a small diameter (field width for secondary dilution analysis).

Results from the dye study indicated that the discharge continues to displace the near-field area
after surfacing, contributing to a substantially larger effluent field (intermediate-field).
Presumably under the right oceanographic conditions, this larger field could be carried towards
a target area. Under such circumstances, this consideration begs the question, “would the

concentrations at impact be similar to those predicted by UM and Brooks?”

The photographs of the dye study provide valuable insight to the near field / intermediate-field
mechanics of the plume “growth” to be used in determining initial conditions to answer the

above question.

The results of the dye study were used as inputs to a far-field dilution model to develop a
comparison between what the far-field concentrations would be with a wider, less concentrated

plume and the narrow, highly concentrated plume.
5.6.5.4 Comparison Of Dye Study Results & Additional Computer Modeling
Supplementary Model Execution

The UM model generates an output containing:
e A tabulation of the input data;
e Numerically calculated parameters specific to each case; and

e The plume characteristics when it encounters the ocean surface.

The components of the output are user-definable. This feature was used for a detailed
investigation of the dilution predictions relative to the mechanics of the plume observed in the

dye study.

The most relevant output as it relates to this section is the predicted average dilution, which is
less than the centerline dilution. The computer model, using the default calculation parameters,
yielded a dilution prediction of 1.3 immediately above the discharge port, which would yield a

concentration of 55 ppb based on an initial concentration of 72 ppb.
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5.6.5.5 Comparison Of Dye Study Results & UM Model Results Relative To
Plume Formation

Near Field Observations — Dye Study

On the basis of the observations made from the dye study photographs, the near field

mechanics in the development of the effluent field appear to be as follows:

e Effluent discharge consists of heated saline water;

e The heated discharge is less dense than ambient ocean water at the point of discharge;
o Effluent is discharged vertically upwards, in the middle of the water column;

e The port diameter is roughly twice as large as the water depth over the port;

e The heated plume maintains its vertical momentum all the way to the surface;

e The plume spreads horizontally once it intersects the surface, flowing radially away from
the center;

e The upward plume motion, at mid-depth in the water column, likely produces an upwelling
and entrainment of the near-bottom waters beneath the vertical jet;

e The localized upwelling is replaced by a centripetal, near-bottom (or at least sub-plume)

current pattern;

e At least a portion of the peripheral areas of the plume are likely “re-entrained” in the
centripetal underflow, ultimately becoming part of the upwelling near the vertical
discharge;

e The upwelling waters and the plume will intersect the surface together;

e The concentration of this “intermediate-field” is somewhat attenuated throughout the

plume; and

e The plume is ultimately laterally displaced by the relatively weaker ambient currents.

As shown on Figure A-2, the initial field width of the plume has grown to an ellipse with a
major axis diameter of approximately 360 feet (109 m), a minor axis (shoreward) diameter of

approximately 230 feet (70 m) with a maximum measured dye concentration of 12 ppb.
Near Field Analysis - UM Model

The UM model stops the “near-field” calculation when the plume intersects the ocean surface.
The UM model predicted a plume width of 21 feet (6.6 m) with an average concentration of 55
ppb (based on an initial dye concentration of 72 ppb).
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At this time, we cannot account for the disparity between the UM predictions and the measured
concentration directly over the discharge port. It is obvious that there are other influences (such
as the upwelling or intrusion from centripetal currents induced by the recirculation of the

plume) that are not factored into the algorithms of UMs near field calculation methods.

The UM model does not have the capability to generate the parameters of the “intermediate” or

transitionary field that was observed during the dye study.
Far-Field Observations — Dye Study

Dye concentrations 600 feet from the plume center were measured from 1 ppb to 4 ppb
indicating a secondary dilution (dilution due to dispersion) of approximately 2 (relative to an

average concentration of 8 ppb at the cessation of initial dilution).

The ambient current (which dictates the time of travel to a downstream location) was not

confirmed.

Images 177 and 181 through 183, as shown previously on Plate 4-19a, also show the dye
remnants from Dye Release #3 at a substantial distance away from the surfacing plume as part
of Dye Release #4. It is apparent that the plume from Dye Release #3 had radiated a significant

distance from the source, indicating that a higher far-field dispersion factor should be used.
Far-Field Analysis - UM Model

The radial rate of expansion of the plume will, at some point in time, reach equilibrium with the
ambient currents. At that point, the plume will start to be influenced by the relatively slow
ambient currents which then triggers the initiation of the two dimensional analysis of secondary

dilution. Where this “equilibrium” occurs is difficult to predict.

However, on the basis of conservation of mass, momentum and energy (the UM model), and
the geometric expansion of the plume predicted and governed by the Brooks algorithm, it is
logical to expect that the downstream predictions should be realistic regardless of the formation

of the intermediate-field.

It is also logical to expect that the “far-field” concentrations, based on the small concentrated
plume predicted by UM, will be comparable to the “far-field” concentrations of a wider, less-

concentrated plume (as observed during the dye study).
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The plume configuration as shown on Figure A-2, was assumed to be the initial condition for
this subsequent secondary dilution analysis. The algorithms used in UM (Brooks algorithm,
using the 4/3 power law) and a far-field dispersion factor of 0.000453 m?3/s was applied to an
initial field width of 360 feet (110 m). This width corresponds to the long axis of the plume
shown in Figure A-2, with a measured initial average dye concentration of 8 ppb over that

plume.

The Brooks model cannot be run separately from UM. Accordingly, a separate program was

developed expressing;:

Crmax = Co erf{[3/2/[(1+2/3[3X/B)3‘1]]1/2}

Where: Cmax= Maximum concentration at the centerline of the dye field;
co = Average concentration of the plume at the start of dispersion;
B =12aB*3/uB;
B = Initial field width (450 feet or 137 m from Figure A-2);
X =Downstream distance (varies from 600 to 1800 feet for comparative
purposes); and
a = 0.000453 m 25/s.

(In the absence of site measurements for o, this is the highest number that can be justified)

The analysis was completed using data from the dye field imagery to generate downstream
concentrations at various distances. The analysis was repeated using the near-field parameters

generated in UM. The comparative input data are summarized as follows in Table 5-7:

Table 5-7 - Comparison Of Model Input Data

Parameter Dye Study Observations UM Data
Initial average concentration 8 ppb 55 ppb
Initial field width 361 feet (110 m) 22 feet (6.6m)
Ambient current 0.05 m/s to 0.15 m/s 0.05 m/s to 0.15 m/s
Downstream distances 600 to 1800 feet (180 to 540 m) 600 to 1800 feet (180 to 540 m)

Predicted concentrations at given downstream distances are shown graphically on Figure A-3.
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Analysis Of Results

Figure A-3 shows the concentrations at various downstream locations for the two conditions
analyzed (narrow “near-field” width with high concentrations predicted by UM, and the wide
intermediate plume with low concentrations actually observed during the dye study). The
concentrations are shown to be comparable at downstream locations, leading to the conclusion
that in spite of the unusual mechanics of the development of the wide transitionary field,

downstream predictions using the UM / Brooks combination model are relatively comparable:

e Atlow currents, the downstream concentrations at a plume centerline are comparable when
using the actual concentrations and widths observed in the dye field and the UM initial

dilution calculations; and

e As current speeds increase, the distance downstream to comparable centerline
concentrations increase (note that the “crossover” point in the graphs occurs further

downstream with faster currents).

The predicted concentrations were computed on the basis of time (downstream distance
divided by current velocity) for each case and summarized graphically on Figure A-4. The top
portion of the figure presents the actual predictions while the bottom portion of the figure
summarizes the differences in the predictions as a function of time. The calculations indicate
that after one hour of travel, the difference between the far-field concentration predictions and
the measured dye concentrations vary by less than 5% of each other. A more conservative
(smaller) dispersion factor increases the time to comparable concentrations, while a less

conservative (larger) dispersion factor shortens the time.
Relevance Of The UM / Brooks Model

Based on the comparison of the graphical representations of the predicted concentrations and
differences in concentration on Figure A-3 and Figure A-4 respectively, it is concluded that the
UM / Brooks model, yields a downstream prediction that is relatively comparable to that

observed during the dye study when the plume is moved laterally by an ambient current.

The additional computer modeling that was performed as part of this section used a far-field
dispersion coefficient that was less conservative (larger) than the one used in the original
computer modeling analysis, but use of this larger coefficient appears to be justified on the basis

of the apparent plume spread shown in Figure A-2.
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Dye Study & Computer Modeling Comparison Conclusions

e The UM program terminates calculation when the plume hits the water surface, but the
plume is still in “jet” configuration when it hits the surface and has not fully developed.
The UM model is not well suited to predicting initial dilution in a comparatively shallow
(water depth less than Y2 the port diameter) mid-water discharge depth when considering a

highly buoyant, large diameter plume;

e During relatively stagnant conditions (low velocity ambient currents), the plume grows
radially with dispersion occurring at the outer edge of the circular field. Under these
conditions, the plume is unlikely to be flushed from the area at a rate greater than the
supply of the effluent into the zone of initial dilution and thus the plume forms a
transitionary or “intermediate” field that cannot adequately be characterized by the UM

model;

e As aresult of the two points noted above, the UM model predicts substantially lower initial
dilution values than those that were actually measured on the ocean surface during the dye

study; and

e When “far-field” analysis using the Brooks equation with a far-field dispersion coefficient
typical of open ocean conditions is applied to the intermediate field, actual downstream dye
concentrations measured during the dye study correlate well to those predicted with the
UM / Brooks model.

5.7 BACTERIA AND THE RECEIVING ENVIRONMENT
5.7.1 AB 411 SINGLE SAMPLE CRITERIA

5.7.1.1 Bacterial Concentrations Required at DV to Cause AB 411 Single
Sample Exceedance at 9N

The minimum dilution value measured at various monitoring stations along the beach was
approximately 36 to 1. On the basis of examining a dilution value that was calculated from a
dye concentration measurement of 2 ppb, the concentrations of indicator bacteria that would be
required in the AES HBGS discharge vault to cause an AB 411 single-sample exceedance on the

beach have been calculated.

Figure 5-8 represents the total coliform concentration required in the discharge vault to cause
an exceedance on the beach. For example, the AB 411 single-sample criteria for total coliform is
10,000 cfu / 100 ml. In order to measure that concentration on the beach (assuming that no other

sources are contributing), and based on the dilution value calculated from the outfall to the
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beach of 36 to 1, the required concentration of total coliform in the discharge vault would be
approximately 360,000 cfu/100 ml. Figures 5-9 and Figure 5-10, respectively, represent the
required concentrations of fecal coliform and Enterococcus to cause an exceedance on the beach
based upon their AB 411 single-sample criteria limits. A tabular summary of the key

concentrations required in the discharge vault is shown below in Table 5-8

Table 5-8 - Concentrations Of Indicator Bacteria Required In The DV To Cause An AB 411
Single Sample Exceedance On The Beach

Category Minimum Dilution (36 to 1)
Total Coliform 360,000
Fecal Coliform 14,400
Enterococcus 3,744

All concentrations are expressed in units of cfu/100ml.

57.1.2 Potential Contribution of DV Indicator Bacteria to Beach Water
Quality Degradation

The water in the discharge vault was sampled extensively from July 16, 2002 through October
15, 2002, for indicator bacteria including total coliform, fecal coliform and Enterococcus. Water
in the discharge vault is discharged through the outfall, diluting and mixing with the ocean.
Portions of this mixture are then transported back onto the beach by outfall-driven and wind-
driven currents through the surf zone. However, if a water sample was collected from a
shoreline monitoring station on a particular day and that sample was found to contain 10,000
cfu/100 ml of total coliform (the AB 411 single-sample criteria), then what fraction of bacteria in
that water sample could possibly be attributed to the discharge from the AES HBGS? Or how
much impact does the DV discharge have on beach water quality along Huntington State
Beach?

Temporal indicator bacteria data for DV coupled with dilution ranges measured at various
locations along the beach during the offshore dye study have been used to assess the potential
percentage contribution of the AES HBGS to AB 411 single sample exceedances at 9IN. Figure 5-
11 shows temporal plot of total coliform bacteria concentrations, the concentrations represent
the percentage contribution from the AES HBGS discharge towards an AB 411 single-sample

exceedance on the beach. The predictions are based upon measured concentrations of bacteria
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in the discharge vault and the predicted minimum dilution of 36 to 1 for the outfall plume. For
example, on August 27, 2002, a total coliform concentration of 1,700 cfu/100 ml was measured in
the discharge vault. Using the minimum dilution value of 36 to 1, the expected total coliform
concentration on the beach as a result of that sample is approximately 47 cfu/100 ml. 47 out of
10,000 represents a percentage contribution of approximately 0.5% as shown on the figure.
From Figure 5-11, it can be seen that the maximum potential contribution of total coliform from
the DV during the study period towards an AB 411 single sample exceedance was
approximately 0.5%.

Figure 5-12 and Figure 5-13, show percentage contributions towards AB 411 single sample
exceedances for fecal coliform and Enterococcus, respectively. Figure 5-12 shows that the
maximum potential contribution of fecal coliform from the DV during the study period towards
an AB 411 single sample exceedance was approximately 3%. Figure 5-13 shows that the
maximum potential contribution of Enterococcus from the DV during the study period towards
an AB 411 single sample exceedance was approximately 16.3%. These maximum values were

based upon the lowest calculated dilution values from the outfall to the beach.

5.7.1.3 Net Flux of Indicator Bacteria From the AES HBGS Into the Receiving
Environment

Water samples were also collected from IV as well as DV and analyzed for indicator bacteria
including total coliform, fecal coliform and Enterococcus. These indicator bacteria were found
to be present in water being drawn into the AES HBGS. Since the water in the IV had indicator
bacteria present, as did the water being discharged from the DV, a net bacterial flux has been
derived to determine if the AES HBGS is increasing or decreasing the net bacterial load to the
receiving waters of Huntington State Beach. Indicator bacteria concentrations measured in the
IV were subtracted from those measured in the DV at DV-10, the resultant difference represents
the net bacterial flux of the AES HBGS. Samples from the IV and DV10 were generally taken
within one hour of each other (the average lag time between samples for the study period is 25
minutes). The minimum dilution value of 36 to 1, detailed previously, was again used to
calculate the percentage contribution of that net flux towards an AB 411 single-sample

exceedance on the beach.

Figure 5-14 shows the net flux of total coliform as a function of time and percentage
contribution towards an AB 411 single-sample exceedance. From the figure it can be seen that
the AES HBGS does increase the net load of total coliform bacteria to the receiving waters of

Huntington State Beach, but relative to the AB 411 single-sample criteria, that load is very small
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(a maximum contribution of approximately 0.4% towards a single-sample exceedance on the
beach).

Figure 5-15 shows the net flux of fecal coliform bacteria from the AES HBGS. Again, it can be
seen that the AES HBGS does increase the net load of fecal coliform bacteria to the receiving
waters, but the maximum contribution was approximately 3.0% towards an AB 411 single-

sample exceedance for the minimum dilution values observed during the study period.

Figure 5-16 shows the net flux of Enterococcus bacteria from the AES HBGS. This figure is
particularly interesting because while it does show periodic spikes of net increases of
Enterococcus to the receiving environment, it shows more spikes as net decreases to the
receiving waters. Basically, for the study period, and on the basis of measured concentrations
of Enterococcus in the IV and DV10, the IV water contained more Enterococcus than the DV10
water. Enterococcus was being removed from the environment during those times. For the
Enterococcus spikes indicating a net increase in the receiving environment, the maximum
percentage contribution to an AB 411 single-sample exceedance (based on the minimum

observed dilution values) was approximately 11%.

5.7.2 AB 411 30-DAY GEOMETRIC MEAN CRITERIA

5.7.2.1 Bacterial Concentrations at DV to Cause AB 411 30-Day Geometric
Mean Exceedance at 9N

The concentrations of indicator bacteria that would be required in the AES HBGS discharge

vault to cause an AB 411 30-day geometric mean exceedance on the beach have been calculated.

Figure 5-17 represents the total coliform concentrations required in the discharge vault to cause
an exceedance on the beach. For example, the AB 411 30-day geometric mean criteria for total
coliform is 1,000 cfu/100 ml. In order to measure that concentration on the beach (assuming that
no other sources are contributing), and based on the dilution value calculated from the outfall to
the beach of 36 to 1, the required concentration of total coliform in the discharge vault would be
approximately 36,000 cfu/100ml. Figures 5-18 and Figure 5-19, respectively, represent the
required concentrations of fecal coliform and Enterococcus to cause an exceedance on the beach
based upon their AB 411 30-day geometric mean criteria limits. A tabular summary of the key

concentrations required in the discharge vault is shown below in Table 5-9
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Table 5-9 - Concentrations Of Indicator Bacteria Required In The DV To Cause An AB 411
30-Day Geometric Mean Exceedance On The Beach

Category Minimum Dilution (36 to 1)
Total Coliform 36,000
Fecal Coliform 7,200
Enterococcus 1,260

All concentrations are expressed in units of c¢fu/100 ml.

57.2.2 Potential Contribution of DV Indicator Bacteria to Beach Water
Quality Degradation

Figure 5-20 shows temporal plot of total coliform bacteria concentrations, the concentrations
represent the percentage contribution from the AES HBGS discharge towards an AB 411 30-day
geometric mean exceedance on the beach. The predictions are based upon measured
concentrations of bacteria in the discharge vault and the predicted minimum dilution of 36 to 1
for the outfall plume. For example, on August 27, 2002, a total coliform concentration of 1,700
cfu/100ml was measured in the discharge vault. Using the minimum dilution value of 36 to 1,
the expected total coliform concentration on the beach as a result of that sample is
approximately 47 cfu/100 ml. 47 out of 1,000 represents a percentage contribution of
approximately 4.7% as shown on the figure. From Figure 5-20, it can be seen that the maximum
potential contribution of total coliform from the DV during the study period towards an AB 411

30-day geometric mean exceedance was approximately 4.7%.

Figure 5-21 and Figure 5-22, show percentage contributions towards AB 411 30-day geometric
mean exceedances for fecal coliform and Enterococcus, respectively. Figure 5-21 shows that the
maximum potential contribution of fecal coliform from the DV during the study period towards
an AB 411 30-day geometric mean exceedance was approximately 6%. Figure 5-13 shows that
the maximum potential contribution of Enterococcus from the DV during the study period
towards an AB 411 exceedance was approximately 49%. These maximum values were based

upon the lowest calculated dilution values from the outfall to the beach.
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5.7.2.3 Net Flux of Indicator Bacteria From the AES HBGS Into the Receiving
Environment

The minimum dilution value of 36 to 1, detailed previously, was again used to calculate the
percentage contribution of the net flux towards an AB 411 30-day geometric mean exceedance
on the beach.

Figure 5-23 shows the net flux of total coliform as a function of time and percentage
contribution towards an AB 411 30-day geometric mean exceedance. From the figure it can be
seen that the AES HBGS does increase the net load of total coliform bacteria to the receiving
waters of Huntington State Beach with a maximum contribution of approximately 4% of the 30-

day geometric mean criteria.

Figure 5-24 shows the net flux of fecal coliform bacteria from the AES HBGS. Again, it can be
seen that the AES HBGS does increase the net load of fecal coliform bacteria to the receiving
waters with a maximum contribution of approximately 6% towards an AB 411 30-day geometric

mean exceedance for the minimum dilution values observed during the study period.

Figure 5-25 shows the net flux of Enterococcus bacteria from the AES HBGS. Again, as with the
single-sample criteria figure (Figure 5-16), while this figure does show periodic spikes of net
increases of Enterococcus to the receiving environment, it shows more spikes as net decreases to
the receiving waters. Enterococcus was being removed from the environment during those
times. For the Enterococcus spikes indicating a net increase in the receiving environment, the
maximum percentage contribution to an AB 411 30-day geometric mean exceedance (based on

the minimum observed dilution values) was approximately 34%.
5.7.3 MICROBIAL SOURCE TRACKING

Microbial source tracking was conducted because standard microbiological indicators may
originate from a variety of warm-blooded animals, and there is frequently a concern that high

bacterial indicator values may not necessarily indicate human fecal contamination.
5.7.3.1 Bacteroides/Prevotella Analysis

Microbial source tracking techniques employed in this study were based upon a genetic test for
the DNA from a group of strictly anaerobic bacteria (in the genera Bacteroides and Prevotella)
that are very common in human feces but not demonstrated to originate or grow elsewhere
(Bernhard and Field, 2000). In this study the method was used to show whether or not human

fecal contamination can be found in a particular sample, hence the result should be used in
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concert with other indicators. The bacterial data indicates that the AES HBGS was not a source
of human-derived contamination during this study, but it probably entrained contaminated

water from the ocean through its cooling system (Table 4-10).
5.7.3.2 Enterovirus Analysis

Human pathogenic viruses are microbiological indicators from human rather than animal
origin. Viruses are different from bacteria in their composition and also basic biological
properties. The enteroviruses examined in this study represent a “family” of related viruses
(including poliovirus, echoviruses, and coxsackieviruses) that can all be detected
simultaneously because they share genetic elements. They are believed to derive from human

fecal contamination only.

The interpretation is similar to that from the bacterial tests — the AES HBGS did not seem to be a
significant source of human-derived contamination during this study period. Enteroviruses
were not found in the samples that tested positive for human Bacteroides/Prevotella, this is not
necessarily a contradiction, as it is common to have poor correlations between bacterial and
viral contamination (e.g. Noble and Fuhrman 2001). The causes may be due to differences in
relative amounts of these microbes in source material, differential transport and survival of

bacterial and viral contaminants, and/or possibly different detection thresholds in the assays.
5.7.3.3 What Happened in 20017

The absence of high bacterial counts within the AES HBGS in the summer of 2002, contrasts
with the data observed during the previous summer, when high bacterial counts were recorded
within the discharge vault (and other locations). Ocean water quality has not differed
significantly between the two years. Using comparable data from January 1, 2001; and January
1, 2002; to July 29, 2000, 2001 and 2002; water quality (as indicated by number of exceedances of
AB411) has not altered significantly. In the limited 2000 period 11 AB 411 exceedances were
recorded; nine and 13 for the corresponding periods in 2001 and 2002 respectively. The time
periods were chosen to reflect the start-up of chlorination by the OCSD in August 2002.
Consequently internal practices within the AES HBGS (active retooling and construction) were
most likely responsible for the high values observed in 2001 within the AES HBGS. It appears
that the internal practices were not repeated in the summer of 2002. Furthermore, during 2001
the number of operational pumps was considerably lower and occasionally at zero by
comparison with 2002. During these periods little bacterial flushing would occur and

concentrations could increase as loading from freshwater sources continued.
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5.7.3.4 What is Happening Now?

The OCSD has completed the installation of the discharge chlorination and dechlorination and
is now attaining an effective high kill rate on the bacteria present in the discharge waster
stream. Bacterial exceedances along Huntington State Beach are still periodically occurring,
although not to the same magnitude as the 1999 event. Other likely sources are currently being
investigated, including the Santa Ana River and other potential sources of urban run-off.
During the intensive two-week sampling period in August, Komex teamed with Dr. Jones and
Fuhrman of USC, Sierra Analytical Laboratories of Laguna Hills, the City of Huntington Beach,
and the City of Huntington Beach Police Department and their Aero Bureau to conduct a non-

funded investigation into another alternate source in the region of Huntington State Beach.
Thermal-Plume Onshore Transport (T-POT) Hypothesis

Four hypotheses have been investigated and evaluated as part of the scope of this project.
Three of the four hypotheses have been rejected and the fourth, whilst accepted, has not been
considered as a significant contributor to surf zone water quality degradation centered at water
quality monitoring station 9N (Station 9N) on Huntington State Beach. However, the thermal
plume produced by the AES HBGS discharge outfall may have a role in transporting pre-
contaminated water to shore and hence could be a key component of observed surf zone water
quality impairment at Station 9N (TAG, 2003). Urban runoff from several water bodies in the
vicinity of the study area has been shown to travel through the surf-zone and then move up- or
down-coast, relative to prevailing coastal currents (Jones and Svejkovsky, 2000). Depending on
the urban runoff source location and the prevailing currents just outside of the surf-zone, urban
runoff can be transported into the vicinity of Station 9N and the AES HBGS discharge. The T-
POT mechanism observed in this study and suggested by the May 2000 study (Jones and
Svejovsky, 2000), results in a convergence between the radial flow of the cooling water
discharge and the alongshore coastal current. The convergence results in the shoreward
transport on the upcurrent side of the cooling water through the surfzone and into the beach
area around Station 9N (Illustrated below). The T-POT mechanism was observed during the
dye studies conducted on the thermal discharge during this study, however it should be noted
that the dye studies were only performed during down-coast flow, and supporting observations

for an analogous effect for the up-coast flow (as illustrated) were not available.
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Thermal-Plume Onshore Transport Mechanism (T-POT)

lllustration 1: During ebb tides, urban run- lllustration 2: Once in the vicinity of the AES
off from the Santa Ana River (green) flows HBGS thermal discharge, the plume of urban
out through the surfzone and is advected run-off is focused as it converges with the
upcoast towards the AES HBGS discharge radial thermal plume. The portion of the
plume (red) by upcoast currents. plume between the discharge and the

beach is transported through the surfzone
and onto the beach.

The T-POT mechanism would be consistent with the higher bacteria concentrations observed
during spring tides when flushing from the runoff sources is larger (Brocard, 2003). The T-POT
mechanism would also explain localized chronic surfzone water quality impairment at 9N and
the apparent disconnect with the source of the bacteria (Relatively good surf zone water quality
at other monitoring stations between 9N and the source of the bacteria). An investigation into
the T-POT mechanism was beyond the scope of this investigation, but it is recommended that
additional work be performed to attempt to qualify or quantify the significance of the T-POT
mechanism on beach water quality during up-coast and down-coast flows (Recommendations
Section 7).

The table below shows bacterial concentration data for all water quality samples collected from
the AES HBGS from September 3 through September 7, 2002.

The data has been sorted chronologically by sample location (BCR, BEW, BSW, SWS, GP, 1V,
DV-0 and DV-10) with columns including the sample ID, sample location, sample date,
enterococci concentration, fecal coliform (FC) concentration, total coliform (TC) concentration,
and FC/TC ratio. All samples that exceed the single-sample criteria have been color-coded
(bold text and yellow shading for enterococci greater than 104 CFU/100 mL, bold text and green
shading for fecal coliform greater than 400 CFU/100 mL, and bold text and dark blue shading
for total coliform greater than 10,000 CFU/100 mL).
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. Fecal Total FC/TC
Sample ID Sample Location Date ENT Coliform Coliform Ratio
BCR-0903 Blackford's Ditch (BD) 09/03/02 330 210 8,000 0.03
BCR-0904 Blackford's Ditch (BD) 09/04/02 300 60 7,000 0.01
BCR-0905 Blackford's Ditch (BD) 09/05/02 280 600 11,000 0.05
BCR-0906 Blackford's Ditch (BD) 09/06/02 110 50 4,000 0.01
BCR-0907 Blackford's Ditch (BD) 09/07/02 500 600 12,000 0.05
BFW-0903 Boiler Fireside Wash (BFW) 09/03/02 3,000 580 900 0.64
BFW-0904 Boiler Fireside Wash (BFW) 09/04/02 1,800 2,200 5,400 0.41
BFW-0905 Boiler Fireside Wash (BFW) 09/05/02 1,700 500 5,000 0.10
BFW-0906 Boiler Fireside Wash (BFW) 09/06/02 17,000 900 17,000 0.05
BFW-0907 Boiler Fireside Wash (BFW) 09/07/02 35,000 900 67,000 0.01
BSW-0903 Boiler Sump Wash (BSW) 09/03/02 1,200 520 1,900 0.27
BSW-0904 Boiler Sump Wash (BSW) 09/04/02 80 130 800 0.16
BSW-0905 Boiler Sump Wash (BSW) 09/05/02 130 110 2,000 0.06
BSW-0906 Boiler Sump Wash (BSW) 09/06/02 60 50 220 0.23
BSW-0907 Boiler Sump Wash (BSW) 09/07/02 140 86 300 0.29
SWS-0903 Storm Water Sump (SWS) 09/03/02 70 30 90 0.33
SWS-0904 Storm Water Sump (SWS) 09/04/02 130 570 600 0.95
SWS-0905 Storm Water Sump (SWS) 09/05/02 20 600 1,100 0.55
SWS-0906 Storm Water Sump (SWS) 09/06/02 930 820 2,800 0.29
SWS-0907 Storm Water Sump (SWS) 09/07/02 80 340 700 0.49
GP-0903 General Retention Basin (GP) 09/03/02 40 30 5,300 0.01
GP-0904 General Retention Basin (GP) 09/04/02 60 80 9,000 0.01
GP-0905 General Retention Basin (GP) 09/05/02 30 50 5,000 0.01
GP-0906 General Retention Basin (GP) 09/06/02 50 120 5,000 0.02
GP-0907 General Retention Basin (GP) | 09/07/02 30 50 32,000 0.00
I\V-0903 Intake Vault (IV) 09/03/02 0 1 2 0.50
I\V-0904 Intake Vault (IV) 09/04/02 5 9 27 0.33
I\V-0905 Intake Vault (IV) 09/05/02 1 0 3 0.00
I\V-0906 Intake Vault (IV) 09/06/02 1 3 8 0.38
I\VV-0907 Intake Vault (1V) 09/07/02 1 1 2 0.50
DV-0-0903 Discharge Vault (DV0) 09/03/02 0 10 250 0.04
DV-0-0904 Discharge Vault (DV0) 09/04/02 16 30 600 0.05
DV-0-0905 Discharge Vault (DV0) 09/05/02 2 10 300 0.03
DV-0-0906 Discharge Vault (DV0) 09/06/02 3 5 300 0.02
DV-0-0907 Discharge Vault (DV0) 09/07/02 3 8 200 0.04
DV-10-0903 Discharge Vault (DV10) 09/03/02 0 5 100 0.05
DV-10-0904 Discharge Vault (DV10) 09/04/02 0 0 0 -
DV-10-0905 Discharge Vault (DV10) 09/05/02 0 2 500 0.00
DV-10-0906 Discharge Vault (DV10) 09/06/02 2 2 80 0.03
DV-10-0907 Discharge Vault (DV10) 09/07/02 2 6 40 0.15
LEGEND
280 Enterococci concentration that exceeds AB 411 single-sample criteria of 104.
2,200 Fecal coliform concentration that exceeds AB 411 single-sample criteria of 400.
11,000 Total coliform (TC) concentration that exceeds AB 411 single-sample criteria of 10,000.
5,400 TC that exceeds AB 411 single-sample criteria of 1,000 when FC/TC ratio is > 0.1.
0.41 Fecal coliform to total coliform (FC/TC) ratio that exceeds 0.1.
ENT Enterococcus

Bacterial units as colony forming units or equivalent per ml.
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Additionally, the FC/TC ratios have been calculated for the data set. All FC/TC ratios that
exceed 0.1 have been color-coded with bold text and light gray shading. For the total coliform
samples that had an FC/TC ratio of 0.1 or greater, and had a total coliform concentration greater
than 1,000, cells have been color-coded with bold text and light blue shading.

The data for this period shows that bacteria (all three types) were found in concentrations that
routinely exceeded the AB 411 single-sample criteria in Blackford’s Ditch (BCR), the boiler
tireside wash (BFW), the boiler sump wash (BSW), and the storm water sump (SWS), with
elevated concentrations of total coliform also being found in the general retention basin (GP).
However, bacteria concentrations were low in the intake vault (IV) samples as well as the
discharge vault samples (both DV-0 and DV-10).

For the time period shown, the data shows that the AES HBGS was neither taking in nor
discharging water that was appreciably "contaminated” with bacteria. Water quality data for

Station 9N for this same time period shows the following:

Station Enterococci Fecal Coliform Total Coliform
Date (CFU/100 mL) (CFU/100 mL) (CFU/100 mL)
9N 03-Sep-02 34 20 40
9N 04-Sep-02 52 80 80
9N 05-Sep-02 38 20 20
9N 06-Sep-02 70 500 500
9N 07-Sep-02 70 500 500

At Station 9N it can be seen that measurable concentrations of all three types of bacteria were
detected during this time period. In fact, the fecal coliform concentrations exceeded the AB 411

single-sample criteria of 400 on September 6 and September 7, 2002.

In considering results from the dye study and utilizing a minimum dilution of 36 to 1 from the
outfall to the beach, the percentage contributions of the AES HBGS (for this time period) to the

measured concentrations on the beach at Station 9N are in the table below.

AES HBGS discharge contribution at 9N during this period was negligible for enterococci and
fecal coliform. The contribution of total coliform seems to be more significant strictly on the
basis of the simple dilution ratio of 36 to 1 and the relative concentrations in the AES HBGS
discharge and those measured at Station 9N, but they don’t seem to be linked directly to the

enterococci and fecal coliform proportions for the same two locations. The explanation for this
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is unknown, but is probably related to the low absolute numbers of bacteria detected at these

locations.

Elevated bacteria concentrations were detected at Station 9N during this period, the AES HBGS
discharge contribution to those shoreline concentrations for enterococci and fecal coliform was
negligible. The enterococci and fecal coliform bacteria measured at Station 9N during this time
period are most likely from other sources and not the AES HGBS, as illustrated in the figure
below. The figure is a graphical representation of bacterial concentrations along the coastline
from the Santa Ana River to 15N for Enterococcus, Total coliform and Fecal coliform, between
August 24 and September 18, 2004. Bacterial concentrations from the discharge vault have been

overlaid at the 9N position (blue band) for comparison.
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Temporal bacteria concentrations between Santa Ana River and 15N

[+ o]

-_____ |
@ + N O oy

(1e2) WyBlaH epiL

c0/glLie
co/Liie
c0/aLie
c0/SLiB
2oiviLie
cO/ELiB
co/eLie
eo/L LB
¢0/0L/6
20/6/6
¢0/8/6
AV RIS
¢0/o/6
¢0/5/6
20/vie
c0/ele
¢0/ei6
co/Lie
co/ierg
co/oer8
ch/gers
coigele
ciLess
20/9¢/8
co/sele
eoivers

(lwpown4o Bo)
SNo20%018|Ug

(lwoo L/NdI Bo7)

wioyljo) [eas4

15N

SAR-N

(lwoo L/NdIN BoT)
wLofIjog 2oL

15N

12N

9N

KOMEX

USA, CANADA, UK AND WORLDWIDE

116

42473 1



6 CONCLUSIONS

6.1 HYPOTHESIS 1: SUB-THERMOCLINE ENTRAINMENT

Is sub-thermocline freshwater drawn into the AES HBGS intake, or entrained into the
thermal discharge of the outfall pipe?

On several occasions cooler thermocline water was observed at the intake mooring (Figure 5-4
and 5-5). However, it would not appear to be a significant transport mechanism for
thermocline or sub-thermocline water. Bacterial contamination of Huntington Beach has been a
chronic problem and based on the low frequency and minimal extent that cooler thermocline or
sub-thermocline water was observed at the intake mooring, entrainment of thermocline or sub-
thermocline water by AES HBGS would not appear to be a significant mechanism (Figure 4-33).
Bacterial indicator concentrations in the intake vault and at surfzone station 9N were
occasionally higher than ambient concentrations on the four events that thermocline water was
identified at the intake mooring (Table 5-6). Specifically, of the nine samples collected from the
intake vault during suspected thermocline events; three of the total coliform samples were
above average, two of the fecal coliform samples were above average and one of the
Enterococcus samples was above average. The Enterococcus value was particularly elevated
and represented an exceedance of AB 411 (Table 5-6). Surfzone water quality samples were
also impaired compared to average; with two total coliform concentrations above 100
cfu/100ml, one fecal coliform concentration greater than the AB 411 standard of 400 cfu/100ml
(500 cfu/100ml on September 7, 2002) and three fecal coliform concentrations greater than 50
cfu/100ml, and six of the nine Enterococcus values greater than 30 cfu/100ml (Note, neither total

coliform or Enterococcus concentrations exceeded AB 411).

6.2 HYPOTHESIS 2: PLANT BACTERIAL PROLIFERATION

Are bacteria introduced into the AES HBGS intake from the ocean (at low
concentrations), and selectively cultured by the elevated temperature of the cooling water

in the plant?

Hypothesis 2 has been rejected because bacterial concentrations have not been demonstrated to
increase significantly between the intake vault and the discharge vault (Figure 4-12, Figure 4-13
and Figure 4-14). Intake vault and discharge vault comparisons are dependant on which one of
the three sample locations in the discharge vault are selected. Samples collected at water

surface level in the discharge vault were either equivalent or greater in indicator bacteria
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concentrations than samples collected in the intake vault, a similar trend was observed with the
samples collected from DV-10. The data set for the DV-30 sample location was smaller, but the
bacterial concentrations at this depth were consistently lower than both the intake vault and the

other two sample locations for all three microbial analytes.

The net flux of total coliform, fecal coliform and Enterococcus through the AES HBGS was
determined (Section 5.7 and Section 6.2.1, 6.2.2, and 6.2.3 below).

6.2.1 TOTAL COLIFORM

The AES HBGS did increase the net load of total coliform bacteria to the receiving waters of
Huntington State and City Beaches (Figure 5-14). Relative to the AB 411 single-sample criteria,
that load is very small (a maximum contribution of approximately 0.4% towards a single-

sample exceedance on the beach).
6.2.2 FECAL COLIFORM

The AES HBGS did increase the net load of fecal coliform bacteria to the receiving waters of
Huntington State and City (Figure 5-15). The maximum contribution was approximately 3.0%
towards an AB 411 single-sample exceedance for the minimum dilution values observed during

the study period.
6.2.3 ENTEROCOCCUS

The AES HBGS did not increase the net load of Enterococcus bacteria to the receiving waters of
Huntington State and City Beaches (Figure 5-16). Unlike total and fecal coliform bacteria
however, Enterococcus fluxes were more variable, with both net increases and decreases of
Enterococcus to the receiving environment, with more spikes as net decreases to the receiving
waters (Figure 5-16). Generally the IV contained more Enterococcus than DV10, and
Enterococcus appeared to be removed from the environment with passage through the AES
HBGS. For the Enterococcus spikes indicating a net increase in the receiving environment, the
maximum percentage contribution to an AB 411 single-sample exceedance (based on the

minimum observed dilution values) was approximately 16%.

The microbial contribution of surface freshwater flows was included in the net flux assessment
and therefore these numbers do not represent purely microbial growth of entrained oceanic
bacteria. It should be noted that a limited number of heat treatments within the AES HBGS co-

incided with water quality sampling events.
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6.3 HYPOTHESIS 3: LAND-BASED SOURCES

Are land-based sources of bacteria entering the discharge vault in the AES HBGS and are
discharged to the ocean causing bacterial contamination of the surf zone of Huntington
State Beach.

Hypothesis 3 has been accepted, whilst land-based sources of bacteria are entering the
discharge vault via Blackford’s Ditch and associated storm drains (Table 4-1, Table 4-2
and Table 4-5; and Figure 4-5a and Figure 4-5b) and the GP (Table 4-1 and Table 4-2;
and Figure 4-9), the concentrations are not sufficiently high enough to cause impairment
of the surf zone water quality at Huntington State or City of Huntington Beaches.
During dry weather flow the maximum contribution of bacteria from the AES HBGS to
bacterial counts at 9N has been calculated at 16% of the total number. During the three-
month study period, potential AES HBGS bacterial contribution was approximately
0.5% of the total bacteria concentrations observed at 9N (Figure 5-14, Figure 5-15 and
Figure 5-16).

6.4 HYPOTHESIS 4: SANITARY SEWERS

Are sanitary sewers within the AES HBGS connected to, or leaking into, the discharge vault?

Hypothesis 4 has been rejected; during the course of the sanitary dye study no dye was
observed in the discharge vault (Figure 4-23 and Section 4.4). Furthermore throughout the
daily and intensive sampling periods high concentrations of the three bacterial indicators were
not observed in the discharge vault at all three sample locations (Tables 4-1 and 4-2). If either a
continuous or periodic discharge from the sanitary sewer had occurred during the three months
of sampling, elevated concentrations of all three-indicator bacteria would have been observed.
Consequently the sanitary sewers are not connected to the discharge vault or any underground

conveyances that discharge into the discharge vault.
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7 RECOMMENDATIONS

Further investigation of the role of the AES HBGS facility as a source of bacteria in surf zone
water quality of Huntington State Beach is not recommended at this time because of the
microbial and oceanographic results presented in this study. Further investigation into the
relationship between the AES HBGS discharge and other sources of bacteria within the coastal

environment of Huntington State Beach is warranted.

As a general principle, discharges of fresh-water wastestreams through the AES HBGS

discharge vault and outfall should be minimized.

The following remedial actions should be taken to improve the surf zone water quality of

Huntington State Beach:

e Blackford’s Ditch, the PCH/Newland Storm drain and the drain in the wildlife sanctuary car
park should be disconnected from the AES HBGS discharge vault;

e The discharge vault should be appropriately sealed to prevent any backflow of water into

the storm drains;

e Review of historic water quality data and in-plant heat treatments subsequent to this

investigation to confirm that heat treatments do not provide a source of bacteria;

¢ Non-sanitary waste generated on site should undergo treatment to remove any
contaminants present (e.g. heavy metals and bacteria) prior to discharge. If the treated water
can routinely attain appropriate contaminant guidelines (e.g. bacteria, metals and organic
compounds), then discharge of these waters through the AES HBGS discharge vault would
be acceptable if the treatment is designed to meet applicable standards that may be imposed
by the Regional Board in the renewal of AES HBGS NPDES permit; and

e Although three of the four hypothesis involving the AES-HBGS have been rejected and the
fourth demonstrated to not be significant in this study, there is evidence to suggest that the
buoyant plume produced at the AES HBGS outfall may act to entrain non-AES sources of
ocean water contamination (e.g. Talbert Marsh, Santa Ana river). Once entrained in the AES
buoyant plume localized impacts to the surf zone around 9N can result. As a potential
mechanism, the Thermal-Plume Onshore Transport mechanism (T-POT) warrants further

investigation as discussed below.
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T-POT Mechanism.

The T-POT mechanism has been proposed as a potential transport mechanism for pre-
contaminated water from urban sources (local rivers and marshes for example) that interact
with the AES HBGS thermal discharge to create a convergence of bacteria-contaminated water
onto localized portions of Huntington State Beach. The mechanism has been based on
observations taken during the thermal discharge dye study and previously obtained data (Jones

and Svejkovsk, 2000), and would require analysis of the following variables for confirmation;
e Up-coast flow dye imagery;
e Modeling of both upcoast and down-coast convergence;

¢ Querying available data on up-coast/downcoast flow, microbial concentrations at potential

source locations for urban run-off and at or in the vicinity of 9N;
e (Calibration of model to available data; and

e Variation in model input parameters to determine impact of AES HBGS variables such as
flow rate, temperature, direction of discharge, and location of discharge on thermal plume

convergence.

In Addendum

Since the water quality investigation in the summer and fall of 2002, the City of Huntington
Beach has conducted a source investigation to identify and address possible sources of bacteria
within Blackford’s Ditch. Four drains into the ditch from the AES HBGS were identified and
sealed by AES staff and the volume of water within the ditch has been significantly reduced.

An additional source of water was identified at the bottom of the pump house (Lucas, 2003).
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8 LIMITATIONS

This report has been prepared for the exclusive use of the California Energy Commission as it
pertains to the investigation of the AES Huntington Beach Generating Station in Huntington
Beach, California. Our services have been performed using that degree of care and skill
ordinarily exercised under similar circumstances by reputable, qualified environmental
consultants practicing in this or similar locations. No other warranty, either expressed or
implied, is made as to the professional advice included in this report. These services were

performed consistent with our agreement with our client.

Opinions and recommendations contained in this report apply to conditions existing when
services were performed and are intended only for the client, purposes, locations, time frames,
and project parameters indicated. We neither warrant the accuracy of information supplied by

others nor the use of segregated portions of this report.

The purpose of a surf zone water quality study is to assess the impacts of the Huntington Beach
Generating Station on local fresh and saline water quality. In performing such an investigation,
it is understood that no investigation is thorough enough to describe all hydrogeologic,
oceanographic and microbiological conditions of interest at a given location. If conditions have
not been identified during the investigation, such a finding should not, therefore, be construed
as a guarantee of the absence of such conditions at the Site, but rather as the result of the

services performed within the scope, limitations, and cost of the work performed.

In regard to hydrogeologic, oceanographic and microbiological conditions, our professional
opinions are based in part on interpretation of data from discrete sampling locations. It should
be noted that actual conditions at unsampled locations may differ from those interpreted from

sampled locations.

Oceanographic data (salinity and temperature profiles, and current speeds and directions)
presented and used herein were gathered by others and this report assumes that the data were
gathered correctly and presented accurately. Water column profiles for August 2002 were
gathered by Komex personnel at the AES HBGS discharge point. One of the August 2002

profiles has been used in this analysis.

The historical salinity and temperature profile data were collected near the discharge site (but
not specifically at the Site). However, the data is considered representative of local conditions.

Current data (speed and direction) were collected at two stations offshore of the discharge
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(1,200 feet and 3,600 feet further offshore, respectively). The data were collected with in-situ
current meters (Eulerian reference frame) and include mean speed and direction. However, a

histogram identifying frequencies of specific current speeds was not provided.

“Drogue” data (Lagrangian reference frame) was not supplied or reviewed. The information is
required to determine current movements “downstream” of where the current meters were

installed, without this information, downstream movement can only be concluded as being

unidirectional.

Tony Jones, Ph.D. Wade Major, M.Eng.

Senior Environmental Microbiologist Senior Environmental Engineer
Project Manager
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APPENDIX A BACTERIA IN COASTAL WATERS: A
REVIEW

A number of studies concerning enteric (of the intestines) bacteria survival and enumeration in
saline waters have been conducted. In the marine environment, bacteria simultaneously
encounter a range of abiotic and biotic factors affecting both viability and culturability;
however, some of the bacteria demonstrate preferential ability to adapt to the marine
environment. Of the abiotic factors challenging bacterial survival, photo-degradation is the
dominant process, previous growth history plays a major part in pre-adaptation of bacterial
cells, and stationary phase cells are generally more resistant than exponential and M. Grismerlly
growing ones. Bacteria may take up temporary residence attached to suspended sediment or
other easily suspended organic matter in the water column. Biotic factors, especially predation,
primarily by protozoa, also reduce enteric bacteria survival in seawater. Finally, identification
of a small number of genes in E. coli (primarily rpoS) that, when mutated upon transfer to
seawater, significantly affect seawater sensitivity and adaptability, suggests that other enteric

bacteria may also have such capability.

Colony formation-based coliform die-off rates are often the main parameter used to characterize
the bacterial responses under a variety of biotic and abiotic test conditions. In one of the first
extensive reviews, Grimes et al. (1986) hypothesized that enteric pathogens may survive for long

periods of time in seawater.

Here, the recent review of microbiological factors affecting enteric bacteria survival in seawater
by Rozen and Belkin (2001) is updated and expanded. Following discussion of colony
formation and other modes of viability testing upon seawater exposure, their detection and
possible transport in coastal environments is considered, the main biotic and abiotic factors
reported to affect their sensitivity and survival in the sea is addressed, followed by a brief
summary of the relatively little available information concerning molecular control of these

effects.

CULTURES, VIABILITY, AND COLONY FORMATION

Colony formation ability has been used as the main or only viability parameter in many
evaluations of seawater contamination by wastewater. Roszak and Colwell (1986) reviewed
survival strategies of microorganisms while Grimes et al. (1986) highlighted the limitations of

this approach. The viable but not culturable (VBNC) concept was introduced to describe cells
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that remain metabolically active but are unable to divide in or on nutritional media that
normally support their growth. The VBNC state was demonstrated for many enteric bacterial
species during seawater incubation in the dark (Barcina et al., 1997; Joux et al., 1997; Pommepuy
et al., 1996; Davies et al., 1995; Caro et al., 1999; Troussellier et al., 1998 and Grimes and Colwell,
1986) and in the light (Gourmelon et al., 1994; Davies and Evison, 1991). Gauthier (2000), in a
review of the environmental parameters associated with the VBNC state, discussed the effects
of temperature, radiation, osmolarity, and organic matter concentration as possible triggers for
the VBNC state and noted that, as in other cases, the multi-stress situation in seawater, along
with the cells' previous history, plays an important role in their possible transition to VBNC

status.

Since marine bacterial pollution is routinely monitored using culturing methods, findings that
enteric VBNC bacteria in seawater can be resuscitated (Roth et al. 1988; Roszak et al., 1984) or
retain their pathogenicity (Pommepuy et al., 1996a) are significant. Other studies, however,
demonstrated loss of pathogenicity concomitantly with culturability (Caro et al., 1999) or failed
to resuscitate VBNC cells of several species using various methods (Bognosian et al., 1996;
Bognosian et al., 1998). Although the latter two reports appear to be a minority, according to
their authors they cast doubt on validity of the VBNC concept.

Interpretation of seawater viability studies depends largely on the diagnostic methodologies
employed. Results are also influenced by the specific conditions during and even before the

actual viability/pathogenicity experiments.

The ability to form colonies on solid media is generally considered to be lost first by enteric
bacterial cells on exposure to seawater. Bordalo (1994) found no difference in fecal coliform
recovery on two selective media: for water ranging from polluted seawater to unpolluted
freshwater. Other studies, however, suggest otherwise (Davies et al., 1995; Troussellier et al.,
1998; Garcia-Lara et al., 1993; Fiksdal et al., 1989; Galdiero et al., 1994; Smith et al., 1994), or in
some cases (Barcina et al., 1997; Joux et al., 1997; Troussellier et al., 1998; Bognosian et al., 1996;
Bognosian et al., 1998) the viability represented as direct viable count (DVC) is lost. Total counts
(TC) remain almost constant during all reported experiments (Barcina et al., 1997; Joux et al.,
1997; Davies et al., 1995; Troussellier et al., 1998; Bognosian et al., 1996, Bognosian et al., 1998;
Garcia-Lara et al., 1993; Fiksdal et al., 1989; Smith et al., 1994).

Long incubation times (7 to 300 days) in seawater result in additional changes in cell viability
states. Byrd and Colwell (1993) examined the survival pattern and plasmid maintenance of E.

coli strains EK3C, H10407, and 34309 in an artificial seawater microcosm and found that a
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portion of cells maintained a culturable phase for at least three years. Along with retaining
culturability, that portion of the cell population also maintained their indigenous plasmids

during the three-year period.

Garcia-Lara et al. (1993) reported that E. coli 536, previously grown at 30°C in a minimal
medium, lost colony forming ability when transferred to sterile seawater (20°C) for 30 days, but
maintained TC Cellular DNA concentrations and [°H]-thymidine incorporation rates increased
during the first five and 13 days, respectively, following which both parameters stabilized.
Following incubation of Salmonella typhimurium cells in sterile, dark artificial seawater (20°C) for
19 days, Joux et al. (1997) and Trousselier et al. (1998) found that CFU decreased first, and cells
showing metabolic activity in the presence of nutrients decreased in concentration to an
undetectable level in four days. Respiration (with no nutrient addition) and potential
respiration (after nutrient addition), both assayed by 5-cyano-2,3-ditolyltetrazolium chloride
(CTC) reduction, decreased by three logs within ten and 13 days, respectively. The other three
parameters measured — cellular integrity (TC), genomic integrity, and membrane permeability —

remained constant during the entire experiment.

Bogosian et al. (1998) obtained somewhat different results in a long-term experiment (294 days)
in which decay of E. coli, K. pneumoniae, Enterococcus faecalis, Enterobacter aerogenes, and
Salmonella choleraesuis in artificial seawater microcosms (20°C) was monitored. CFU plate counts
and DVC declined gradually and in parallel, while TC remained constant during the entire
experiment, indicating cell membrane integrity, while respiratory activity was affected to
differing extents between each species. In similar experiments conducted for 54 to 56 days at
near-freezing temperatures by Smith et al. (1994) in Antarctica, stationary phase E. coli, S.
typhimurium, Yersinia enterocolitica, and E. faecalis in diffusion chambers (-1.8°C) retained stable
TC, but CFU, CTC reduction, and DVC decreased; the decay was gradual for the first three
strains and rapid for E. faecalis (CTC reduction capability loss within ten days). Exponential
phase S. typhimurium in sterilized seawater (22°C) during a 32-day period exhibited less than a
ten-fold decrease in all cell count parameters studied — TC, DVC, and CFU (Galdiereo et al.,
1994). Cellular carbohydrate, lipid, protein, and DNA concentrations gradually decreased 75%
to 95% at day 32, while RNA content did not decrease significantly. Hydrophobicity and
adherence to eukaryotic cells decreased with seawater incubation time, while susceptibility to
phagocytosis increased. All of the above correlated with the virulence of S. typhimurium as
tested on mice; mortality of infected animals (at day seven) decreased from 80% on day one to
30% by the 16th day.
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The ability to form colonies on solid media is largely dependent on the medium used. Morinigo
et al. (1990) defined sublethal cellular injury as the loss of ability to form colonies on selective
media, while retaining it on less selective ones. Dawe and Penrose (1978) found that CFUs
enumerated on seawater-based nutrient agar remained constant for six days, while on standard
Levine EMB agar counts declined to zero by the fifth day for marine E. coli isolates from a
dialysis bag submerged in seawater. The same protective effect of the recovery medium salinity
was observed by Gauthier et al. (1987), who found that the greatest recovery rate of E. coli K12
incubated in seawater was on a nonselective medium (nutrient agar) supplemented with
sodium chloride (NaCl) (15 g/L).

Assuming that enzymatic activities in VBNC cells are detectable, disparities may be expected
between colony-based counts and coliform enumeration assays based on enzymatic activities;
resulting in potential discrepancies in bacterial monitoring. In studies monitoring sewage
pollution of marine waters, such disparities were absent (Apte and Bailey, 1994; Fiksdal et al.,
1994); however, when comparing enzyme activity of pure cultures to their colony-forming
ability, such discrepancies are indeed recorded (Fiksdal et al., 1989; Davies et al., 1995;
Pommepuy ef al., 1996b). The latter two studies described D-galactosidase activity in seawater
even when no culturable cells were detected. For example, culturability of an environmental E.
coli isolate decreased to zero after 60 days while viability decreased by one to two logs during
the same period. During the 85 days in seawater, D-Galactosidase activity, after an initial
increase, remained constant for the duration of the experiment even when the number of
culturable cells reached zero (Davies et al., 1995). Using E. coli H10407, Pommepuy et al. (1996b)
also observed a decrease in culturable cells while enzymatic D-Galactosidase activity remained
constant. Repeating the experiment under visible light exposure reduced enzyme activity,
though it was still detectable when no colony-forming cells remained. Using the same E. coli
strain in seawater, Fiksdal et al. (1989) measured increased 4-methylumbelliferyl heptanoate
hydrolase activity while during the first 16 days CFUs decreased by two to three logs. Similarly,
E. coli strains JM83 and JM101 were shown to maintain plasmids (pBR322 and pUCS,
respectively) at a high copy number for at least 21 days in artificial seawater microcosms, even
though both strains lost their ability to form colonies on a solid medium (Gameson and Gould,
1975).

Resuscitation of VBNC cells has been demonstrated using several methods. Restoration of
colony-forming ability in about 80% of osmotically stressed E. coli CA8000 cells by betaine (2
mM) was achieved within two hours (Roth ef al., 1988). Colony-forming ability could still be
restored after 24 hours in NaCl solution, even in the presence of the protein synthesis inhibitor

chloramphenicol. This latter observation indicates that the betaine-driven increase in CFU was
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not due to cryptic growth of culturable cells. Roszak et al. (1984) employed a different
resuscitation strategy for Salmonella enteritidis C1 cells revived four days after the nonculturable
state was achieved, by a 25-hour incubation in full strength veal infusion broth followed by

colony formation on veal infusion agar.

The question whether E. coli can actually enter VNBC state was critically examined by Bogosian
et al. (1996) using stationary phase strain W3110 cells in water and soil. In sterile artificial
seawater, total counts held constant during the 56 days of the experiment; simultaneously,
viability decreased by three or five logs (at 20°C and 37°C, respectively) regardless of the
parameter monitored (CFU, DVC, or growth in liquid medium). Attempts to resuscitate these
VBNC cells by various means, including incubation in different media, a shift to a low
temperature, and an osmotic adaptation, did not succeed. In a subsequent study, Bogosian et al.
(1998) attempted resuscitation of E. coli, K. pneumoniae, E. faecalis, E. aerogenes, and S. choleraesuis
cells incubated in artificial seawater for nearly 300 days by nutrient addition or a temperature
shift (20°C to 4°C or to 37°C) both in the presence and in the absence of culturable cells. At all

time points tested, only cells of the culturable strains could be recovered.

In their study of the potential pathogenicity of stationary phase S. typhimurium C52 VBNC
(driven by sterile artificial seawater and UV-C stress) cells, Caro et al. (1999) claimed loss of both
culturability and pathogenicity (tested in a mouse model), independent of viability level. Cell
viability as determined by respiratory activity (CTC reduction), cytoplasmic membrane
(fluorescent staining), and genomic integrity (TC) remained unchanged, but metabolic activity
(DVC) declined together with culturability and could not be distinguished from the latter. In
contrast, Pommepuy et al. (1996) demonstrated pathogenic effects of E. coli H10407 cells induced
to the VBNC state by a combined seawater and light exposure. As DVC counts were almost
constant during the experiments, and no culturable cells could be detected, it was interpreted

that the entire population produced the enterotoxin rather than a few active cells.

It appears that in general, the hostile situation encountered by enteric bacteria in seawater
promotes loss of colony-forming ability while maintaining different aspects of viability. That is,
their fate can thus be considered a special case of the VBNC phenomenon (Gauthier, 2000).
While there are several stress factors in the marine environment that may be more important,
there are similarities between this situation and cell responses to starvation, often a major factor

forcing entry into the VBNC condition.
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ENTERIC BACTERIA DETECTION IN COASTAL WATERS

Enteric bacteria have been detected in a variety of ocean beaches around the world. De Donno
et al. (1994) evaluated the influence of the number of swimmers on microbiological quality of
three different beaches in Salento, Italy, an area subject to minimal fecal pollution. Daily and
hourly variations in microbial densities were observed, and count fluctuations of total fungi,
Enterococcus, fecal coliforms, and E. coli were significantly correlated to the numbers of
swimmers. In a survey of the occurrence of enteric and non-enteric indicators in seawater along
the beaches of southern Greece during the summer, Papapetropoulou and Rodopoulou (1994)
detected total coliforms, fecal coliforms, fecal streptococci, Staphylococcus aureus, Pseudomonas
aeruginosa, Aeromonas hydrophila, total fungi, and Candida albicans in 78.5%, 71.6%, 86.8%, 6.8%,
12.4%, 5.6%, 89.4%, and 3.7% of the 265 samples, respectively. Fecal streptococci were
recovered in 15.1% and 19.6%, respectively, of the samples in which total and fecal coliforms
were not recovered. Similarly, in approximately 1 to 2% of the samples, Staphylococcus aureus,
Pseudomonas aeruginosa, Aeromonas hydrophila, and Candida albicans were isolated when both total
and fecal coliforms were absent. These supplementary bacterial water quality indicators
suggest that the inclusion of fecal streptococci and total fungi monitoring with total and fecal
coliform sampling may provide greater protection of public health in popular marine beaches.
Similarly, in developing a microbiological surveillance program for beaches near Durban, South
Africa, to provide an objective assessment of changes in the local seawater quality before and
after the commissioning of two submarine outfalls, Rathbone et al. (1998) included
measurement of E. coli I, helminthic parasite ova, pathogenic staphylococci, salmonellae,
shigellae counts, and salinity. They found that alterations in the seawater quality were
invariably a consequence of onshore changes or meteorological events and that measuring more
than one water quality indicator, plus salinity as a physical parameter for assessing dilution or

impairment of seawater, was quite valuable.

Many studies have considered the effects of near shore land use or urbanization processes on
estuarine enteric bacteria levels. Other related environmental effects may play a role in enteric
bacteria survival in seawater. Based on presumptive E. coli counts determined in 149 seawater
samples taken from three locations at distances of 1.9, 2.4, and 4.3 km (1.2, 1.5 and 2.7 miles)
from a sewage outfall and correlated with data on wind speed and direction in the three hours
prior to sample collection, Smith et al. (1999) found that numbers of presumptive E. coli present
in a sample were significantly greater when the sample site lay downwind of the outfall. Wind
speed was shown to have an influence on the numbers of presumptive E. coli only when the

sample site was downwind of the outfall. These data demonstrate that wind speed and
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direction at the time of sampling significantly influence numbers of presumptive E. coli detected

in any seawater sample.

When evaluating bacteriological conditions of the Fortaleza coastal region (Brazil), Melo et al.
(1997) found that the spatial distribution for Salmonella suggested existence of an east to west
shoreline sea current. Using a multivariate (principal component) analysis on total and fecal
coliforms; fecal streptococci; nickel(Il), zinc(Il), lead(ll), cadmium(Il), copper(ll) and
chromium(VI) concentrations; nitrates; phosphates; DO; pH; and conductivity from 919 water
samples corresponding to 52 sampling points along the coast of Valencia, Spain, Morales et al.
(1999) established the sources and types of marine contamination, identifying urban runoff and

waste disposal as the source of fecal contamination.

Al-Muzaini et al (1999) also evaluated several metal, nitrate, sulfate, and phosphate species
together with biological oxygen demand (BOD), chemical oxygen demand (COD), and
coliforms near a major sewage outlet located close to Shuwaikh Harbor (Kuwait) and, not
surprisingly, found lower levels of chemical pollutants and fecal counts at high tide as
compared to low tide. Pires-Coelho et al. (1999) also correlated lower total coliform counts with
lower marine salinity, but higher counts at higher turbidity during high and low tides. In fact,
turbidity peaks from stormy weather were accompanied by peaks of microbial counts,
indicating that the contamination is normally deposited at the marine sediment rather than in

the water column.

Mallin et al. (2000) analyzed the abundance and distribution of fecal coliforms and E. coli across
a series of five estuarine watersheds, each of which differed in both the amount and type of
anthropogenic development. Within all creeks, there was a spatial pattern of decreasing enteric
bacteria away from upstream areas, and both fecal coliform and E. coli abundance were
inversely correlated with salinity while turbidity was positively correlated with enteric bacterial
abundance. Fecal coliform abundance was significantly correlated with watershed population,
and even more strongly correlated with the percentage of developed land within the watershed.
The most important anthropogenic factor associated with fecal coliform abundance, however,
was percentage watershed-impervious surface coverage (i.e. roofs, roads, driveways, sidewalks,
and parking lots). These surfaces serve to concentrate and convey storm-water-borne pollutants
to downstream receiving waters. Impervious surface area alone explained 95% of the

variability in average estuarine fecal coliform counts.

In contrast, Grant et al. (2001) found that the dominant source of Enterococcus bacteria in

southern California beaches (including the study area) was not urban runoff and wastewater
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discharges, but appeared to be of avian origin in a recently restored marsh (Talbert Marsh).
Bacterial counts at all measurement locations exhibited a diurnal effect readily correlated with
solar radiation. However, in simple correlation analysis of their data, high bacterial counts
could be also be associated with high turbidity but were independent of measured salinity near
shore. A more in-depth power spectrum analysis of their water level, flow velocity, solar
radiation, salinity, water temperature, bird count, and Enterococcus count data may provide
some insight into the time lags associated with some of the near shore processes affecting surf

zone bacterial levels.

In subsequent studies, Boehm et al. (2002a & 2002b) found that cross-shelf currents (internal
tides) were capable of transporting sewage outfall waters back into the surf zone at water
depths on the order of ten m (33 feet) on both semi-diurnal and diurnal frequencies, thereby not
precluding sewage outfall as a possible contamination source. Conversely, they identify that a
complex of seasonal and El Nifio type factors affect coliform level variability as modulated by
phases of the moon effects on tidal flows such that there is a five to eight year cycle. Such
studies suggest that near shore processes are complex and that identification of a single source

of fecal contamination is unlikely.

Development of more accurate and rapid bacterial contamination tests is needed to provide
adequate public warnings. Zaccone et al. (1995) showed that the rapid microscopic indirect
immunofluorescent method had high specificity for entero-pathogenic E. coli, while they later
(Caruso et al., 2000) found that determination of E. coli populations in marine waters through
this technique was equivalent to the conventional count on an agar medium, with a detection
limit of 0.01 cells/100 ml for immunofluorescence. Such rapid measurement techniques may be
more useful than standard plating culture techniques in devising public health warnings. By
the same token, care must be taken in developing rapid testing methods. Pisciotta et al. (2002)
noted that while the Colilert-18 system for enumeration of total coliforms and E. coli is
approved by the USEPA for use in drinking water analysis and the technique is used by various
agencies and research studies, they found that its use resulted in E. coli numbers frequently
exceeding fecal coliform counts (by membrane filtration) by one to three orders of magnitude in
Florida seawater samples. In contrast, when comparing results from 22 southern California
laboratories, McGee et al. (2001) found no significant differences among measurement methods

of E. coli, fecal coliforms and total coliforms.

Of perhaps greater concern is that many pathogenic bacteria and viruses demonstrate greater
survival in seawater than E. coli. Using comparative survival tests of fecal coliforms, fecal

streptococci, Salmonella spp., and S. aureus grown in seawater, Gabutti et al. (2000) noted that

42473 1 147 KOMEX

USA, CANADA, UK AND WORLDWIDE



FINAL REPORT

survival of S. aureus was greater than fecal streptococcus, which in turn was greater than
Salmonella spp. and fecal coliforms, and suggested that S. aureus could be an effective indicator
of human pollution. Wait and Sobsey (2001) measured lower survival of E. coli as compared to
Salmonella typhi, Shigella sonnei, poliovirus type 1, and a parvovirus cells in lab and in situ
seawater irrespective of water temperatures. Cell survival in the laboratory was greater for all
compared to those in situ in the Atlantic Ocean. Noble and Fuhrman (2001) used molecular-
based assays for the detection of enteroviruses by reverse transcriptase polymerase chain
reaction (RT-PCR) on 50 coastal seawater samples taken from freshwater outlets in Santa
Monica Bay and popular sandy beaches during a six-year period and compared it with
indicator bacteria counts. They found that ultrafiltration concentration methods and RT-PCR
protocol could be used to consistently detect enteroviruses. Moreover, there was no significant
correlation between the presence of enteroviruses and individual counts of total coliforms, fecal
coliforms, or Enterococcus; however, there was a significant correlation to the combined set of

all three indicators, a standard recently adopted in California.

ABIOTIC BACTERIAL MORTALITY FACTORS

LIGHT EFFECTS

Enteric bacteria survival in the sea is greatly affected by UV and visible light and light is
considered to be the single most important factor in bacterial die-off at sea (Gameson and
Gould, 1975; Chamberlin and Mitchell, 1978; Fujioka et al., 1981; Sinton et al., 1994). Though UV
effects seem restricted to shallow depths (Sinton ef al.,, 1994), radiation wavelength has an

important depth-dependent effect (Davies-Colley et al., 1994; Sinton et al., 1999).

Several studies have shown the photo-toxicity effects on E. coli in seawater result in a rapid
decrease of colony-forming ability (e.g. Troussellier et al., 1998; Davies and Evison, 1991; Fujioka
et al., 1981; Basrcina et al., 1990). For example, Gourmelon et al. (1994) estimated the effect of
visible light on E. coli H10407 in seawater by loss of colony-forming ability. Illumination of E.
coli suspended in oligotrophic seawater with visible light caused a sharp decrease of culturable
bacteria, which turned into a VBNC state. In the seawater microcosm, E. coli exhibited weak
metabolic activity, based on *H methyl-thymidine incorporation in the cell, but this activity was
not significantly affected by visible light and did not involve detectable oxidation of lipid
membranes as evaluated by gas chromatography analysis of fatty acids. A decrease of the
phototoxic effect was observed when E. coli were exposed to visible light under anaerobic
conditions. Pommepuy et al. (1996) showed that E. coli responded to the estuarine diurnal solar

cycle by entering the VBNC state upon exposure to sunlight. That is, DVC remained stable
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without significant change, but E. coli (H10407) cells remained fully culturable only when
exposed to seawater in control chambers in the dark (i.e. without solar irradiation). UV-B (280 to
320 nanometers [nm]) wavelengths of the solar spectrum are the most bactericidal, causing
direct photo-biological DNA damage (Calkins and Barcelo, 1982). At longer wavelengths,
photochemical mechanisms become more important, usually acting through photo-sensitizers

and tending to be more injurious in the presence of oxygen (Sinton et al., 1994).

Greater sunlight exposure is required to inactivate Enterococcus as compared to fecal coliforms
in seawater (Sinton et al., 1994; Davies-Colley et al., 1994; Sinton et al., 1999) and Sinton et al.
(1999) found the fecal coliforms to be more sensitive to light inactivation than fecal
bacteriophages (somatic coliphages, F- DNA phages, F- RNA phages, and Bacillus fragilis
phages). Light was also demonstrated to exert a significant negative effect on culturability in an
in situ experiment, where natural sewage populations of E. coli and Enterococcus were placed
1.0 to 1.5 m deep in seawater for seven days. The effect was pronounced when batch culture

cells were used, but not in diffusion chambers (Lessard and Sieburth, 1983).

In other studies, exposure of E. coli and S. typhimurium to light (~ 1 MJ m? h) in seawater for
four and ten hours, respectively, did not affect TC, while DVC and CFU in both strains
decreased by four to five logs (Davies and Evison, 1991). Pommepuy et al. (1996a) demonstrated
that E. coli cells showed stable DVC and TC counts following a 26-hour exposure to natural
sunlight in seawater, but CFUs decreased from 2x10° /ml to an undetectable level. Gourmelon
(1995) obtained somewhat different effects for E. coli H10407 under artificial visible light;
concentrations were unaffected when measured as TC, while DVC and CFU exhibited
approximately 1.5 to four log reduction, respectively, within a 40 hour experiment. Troussellier
et al. (1998) presented similar results for E. coli exposed to visible light (125 W m?) for the same
duration; that is, no decrease in TC, approximately one log decrease in DVC, and a six log
decrease in CFU, whereas for non-illuminated bacteria, only a 1.5 log decrease in the CFU was
measured, with no effect on either TC or DVC. Kapuscinski and Mitchell (1981) showed
sublethal injuries to an E. coli isolate incubated in autoclaved filtered seawater exposed to
sunlight; injuries were apparent during the recovery stage on complete or minimal media, and
were not observed in the dark. Addition of either pyruvate or catalase to the minimal medium
restored colony-forming ability to that of complete medium, implying at least a partial

involvement of peroxide damage.

The role of reactive oxygen species in photo-toxicity was later studied using E. coli mutants,
defective in specific genes involved in antioxidant defense systems (Gourmelon et al., 1997);

colony counts were directly related to presence of functional rpoS genes when exposed to
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artificial light (0.9 mmol photons m?/s) for 50 to 100 hours. RpoS is a factor involved in various
environmental stresses, and its presence has also been shown to have a protective effect for
stationary phase E. coli in seawater (Munro et al., 1994 and 1995) and its function is considered
in greater detail below. The rpoS light-protective effect was evident only in stationary phase
cells, and a mutation in the rpoS gene caused a CFU decrease of about five logs as compared to
wild-types. Stationary phase mutants, defective in genes involved in resistance to hydrogen
peroxide (katE katG (catalases), dps (DNA binding protein), and katE katG dps) were all more
sensitive to light (one to two logs) than their corresponding wild-types. In exponentially
growing cells, Gourmelon et al. (1997) found that a mutation in oxyR, the regulatory gene of the
adaptive response to H20, led to an increased sensitivity to light (~one log), further suggesting
that the deleterious effects may be associated with H2O: production. However, the increased
sensitivity of the rpoS mutant suggested that rpoS-dependent protection against deleterious
effects may be independent of H2O: removal. Possible involvement of superoxide radicals was
indicated by an enhanced sensitivity of the double superoxide dismutase mutation (sodA sodB);
individually, each of these mutations had no effect. Other mutants not affected by light were
the double mutants otsA otsB (trehalose synthesis), fpg uvrA, recA (DNA repair), xthA
(exonuclease III), and katE. Interestingly, a mutation in hemA (glutamyl-tRNA reductase),
involved in @&-aminolevulinic acid formation from glutamate, had a protective effect
(Gourmelon, 1995).

Aside from genetic mutations, hazardous solar radiation effects may be mitigated by the
presence of dissolved organic material (Calkins, 1982), chlorophyll, and particulate matter
(Baker and Smith, 1982; Jerlov, 1976). Such effects are more pronounced in relatively eutrophic
coastal and estuarine areas, and are particularly relevant for UV-B radiation due to selective
absorption of shorter wavelengths such that the bacteria in such areas are primarily exposed to
visible light (400 to 775 nm) and, to a lesser extent, UV-A (320 to 400 nm) radiation. Conversely,
increased salinity enhances the bactericidal effects of visible light, suggesting a synergistic effect
of the combined stress factors. It was proposed (Gourmelon, 1995; Gourmelon et al., 1997) that
the salinity-driven sensitization is mediated by endogenous components, such as

protoporphyrin or ubiquinone biosynthesis intermediates.
SALINITY EFFECTS

General salinity or osmolarity effects on fecal bacteria are well known and can be enhanced by
sunlight. Troussellier et al. (1998) considered the interactive effects of salinity (sea salts, 3.7%
w/w), light (sunlight, approximately 300 W m?), and presence of organic matter (100 mg/L
glucose) and found that salinity increased E. coli sensitivity (CFU) only in the presence of light,

42473 1 150 KOMEX

USA, CANADA, UK AND WORLDWIDE



FINAL REPORT

regardless of the presence of organic matter. Survival of E. coli in seawater/distilled water
mixtures (0, 25, 50, 75, and 100% seawater) for 48 hours showed optimal survival (74%) in 25%
seawater, as compared to 60% and 8% survival, respectively, in distilled water and 100%
seawater (Carlucci and Pramer, 1960b). Sublethal salinity effects were also reported by
Anderson et al. (1979), who monitored the survival of an E. coli isolate for eight days in seawater
salinities of 1, 1.5, 2.5, and 3%; decreasing salinity was accompanied by increasing survival.
Similar results were obtained when NaCl solutions were used instead of seawater. Smith et al.
(1999) demonstrated an inverse correlation between salinity and log presumptive E. coli
numbers, suggesting that when released into the sea, enteric bacteria are subjected to an
immediate osmotic upward shock, and their ability to overcome this by means of several osmo-
regulatory systems could largely influence their subsequent survival (Gauthier et al., 1987;
Munro et al., 1989].

Flatau et al. (1994) investigated the effects of osmotic shock on uptake and release of
carbohydrates and amino acids by E. coli cells grown in non-salted medium with salted buffer
or seawater. Upward-shocked cells could restore, at least to some extent, their ability to
accumulate nutritive substrates and not release them into the medium upon an osmotic upshift;
bacterial cells accumulate or synthesize specific osmoprotectant molecules in order to equalize
osmotic pressure and avoid drastic loss of water from the cytoplasm (Csonka and Epstein,
1996). The accumulation or synthesis of such molecules (trehalose, glycine betaine, glutamic
acid) in Salmonella manhattan and S. typhimurium in estuarine waters (3.5% salinity, 20°C) was
detected. S. manhattan accumulated trehalose and an unidentified substance, whereas S.
typhimurium accumulated mostly glycine betaine (Troussellier et al., 1998). Trehalose synthesis
was also observed for wastewater-borne S. manhattan in oligotrophic seawater (Dupray and
Derien, 1995). It was also shown that an osmotic upshock combined with nutrient deprivation
inhibited several transmembrane transport systems within 60 minutes in different E. coli strains.
During a much longer incubation (30 days), Flatau et al. (1994) found different accumulation
patterns for histidine (constant accumulation) and maltose (increased during the first two weeks
and than slowly decreased). Glutamate added to filter-sterilized seawater was shown to
enhance E. coli MC4100 culturability. The effect appeared to be logarithmically correlated to
glutamate concentration; glycine betaine uptake and its protective effect were both enhanced in

the presence of glutamate (Gauthier et al., 1993).

The essential role of osmo-regulatory mechanisms in enteric bacterial survival in seawater was
demonstrated in several studies. Munro et al. (1987 and 1989) and Gauthier et al. (1987) found
that cells pre-adapted to high osmolarity are highly resistant to seawater, but this pre-

adaptation depended upon the media used. The induced systems shown to be of value in

42473 1 151 KOMEX

USA, CANADA, UK AND WORLDWIDE


http://www.sciencedirect.com/

FINAL REPORT

conferring a protective effect for growing E. coli MC4100 were potassium transport, glycine
betaine synthesis or transport, trehalose synthesis (Munro et al. 1989), and glutamate
accumulation (Gauthier ef al., 1991). Survival of non-adapted E. coli cells was not affected by
impaired potassium transport or glycine betaine uptake, while trehalose synthesis ability was
apparently important. The protective advantage of glycine betaine in nutrient-free seawater
seems to vary (Munro et al., 1989; Gauthier and Le Rudulier, 1990). Resistance of E. coli M9
grown in saline media (0.5 M NaCl) to seawater was suppressed by an osmotic downshock that
resulted in a loss of several osmolytes previously accumulated (Gauthier et al., 1991). An
osmotic downshock (distilled water or wastewater) increased loss of culturability (Gauthier et
al., 1991; Combarro et al., 1992).

PH EFFECTS

Seawater pH typically ranges between 7.5 and 8.5 and is influenced by temperature, pressure,
and the photosynthetic and respiratory activities of microorganisms (Harvey, 1955). An acidic
pH (~5.0) was found to be most favorable for E. coli survival (in the 5.0-9.0 range) in both
seawater and NaCl solutions, and sensitivity increased with the increase in pH (Carlucci and
Pramer, 1960b). They concluded that seawater pH, normally about 8.0, contributes to the

deleterious effects on E. coli survival.
NUTRIENT DEPRIVATION EFFECTS

It is often overlooked that with sufficient nutrient levels, E. coli grow in seawater nearly as well
as in rich laboratory media. Jannasch (1968) demonstrated that E. coli competed successfully
with five marine bacterial isolates in nutrient-enriched seawater. Lopez-Torres et al. (1988), in
their study of K. pneumoniae and E. coli in membrane diffusion chambers located at coastal areas
in Puerto Rico, showed increased survival of E. coli and to a lesser extent of K. pneumoniae
(respiring cells) in a site receiving rum distillery effluents. The density of E. coli declined
immediately after the effluent discharge stopped, suggesting that the organic load improved
their survival, this was already shown by Carlucci and Pramer (1960b), who found that E. coli
survival improved with increasing nutrient concentrations, both organic and inorganic. The
effect of organics was pronounced when peptone and sewage volatile solids were added, but
not glucose. The effect of sewage volatile solids was more pronounced in filter-sterilized
seawater, indicating a possible competition for available nutrients with indigenous marine

microflora.

Similar results were obtained by Troussellier et al. (1998); who found that when only nutrient

deprivation (glucose) was imposed, a small energy charge decrease was observed but CFU and
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transport abilities were maintained. Combined with the other stress factors, nutrient
deprivation led to the inactivation of membrane transport and to a pronounced reduction in
energy charge. However, outside of contaminated coastal zones, levels of inorganic and organic
nutrients in seawater are dramatically lower than those of laboratory media or wastewaters
such that bacteria released into the marine environment must contend with starvation
conditions. Rozen and Belkin (2001) indicated that while the presence of nutrients actually
allows E. coli to grow in seawater, their absence does not necessarily affect survival (colony
formation) of non-growing cells. In fact, cells induced to grow in nutrient-enriched seawater
were more susceptible to various mutations (kdpABC trkA, kdpABC trkE [potassium
transport], nhaA [Na*/H* antiporter], hns [histone-like protein], sodA sodB and rpoE [#E]] that
had no effect in un-amended seawater as summarized in a comprehensive table of genetic

mutation effects on E. coli in seawater.
TEMPERATURE EFFECTS

Low seawater temperatures are another obvious shock for microorganisms whose optimal
growth occurs around 37°C or 98.6°F (Ingraham and Marr, 1996); however, optimal survival
temperature is not necessarily the same as that for growth, and most reports indicate enhanced
stability of E. coli at lower temperatures. Such results were obtained by Carlucci and Pramer
(1960a) in a 48-hour experiment in natural seawater (5 to 40 °C), and by Vasoncelos and Swartz
(1976) in a 6-day experiment in diffusion chambers exposed to temperatures ranging from 8.9 to
14.5 °C. A similar tendency was reported by Lessard and Sieburth (1983), who measured
viability (CFU) of sewage populations of E. coli and Enterococcus in diffusion chambers from
February to August at temperatures ranging from 0°C to 20°C. Though other environmental
changes may have contributed to bacterial survival, survival was significantly greater at the
lower temperatures. Short-term experiments (6-hour) measuring survival (TC, DVC, CFU) of
Salmonella montevideo in filtered seawater exposed to visible light (1.03-1.12 M] m? h) at three
different temperatures (5, 15, and 25°C) showed no changes in any parameters tested, though
lack of differences among the three temperatures was possibly due to the short duration of the

experiment (Davies and Evison, 1991).
HYDROSTATIC PRESSURE EFFECTS

Wastewater release into deep waters offshore was originally considered a solution for
immediate public health hazards caused by disposal, resulting in several studies of fecal
microorganism die-off rates in near shore conditions; however, little study of their resistance

and fate under deep-sea conditions and possible re-circulation back into surf zones (e.g. Boehm
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et al., 2002) has been conducted. Welch et al. (1993) described response of E. coli to elevated
hydrostatic pressure at both the whole cell physiology and proteins levels. Water pressure
increased to 546 atm dramatically inhibited E. coli W3110 growth measured as optical density,
CFU, or TC (epifluorescence direct counts). A linear decrease in the rate of protein synthesis
was observed with pressure increasing up to 1,092 atm, where it essentially ceased. Increased
pressure also modulated synthesis of specific proteins; two-dimensional gels revealed induction
of 55 proteins, 11 of which were shown to be heat-shock proteins and 4 were cold-shock
proteins. Under simulated deep-sea conditions (4 °C and pressures up to 1,000 atm), Baross et
al., (1975) found survival of pure cultures of four human enteric bacteria and a sewage bacterial
population to be species-dependent. Following 12 days of incubation at hydrostatic pressures
up to 1,000 atm, survival of Clostridium perfringens, Vibrio parahaemolyticu, and an aerobic sewage
bacterial population was negatively affected by increasing pressure, while E. coli and S. faecalis
exhibited greater survival rates at 250 and 500 atm pressure than at one or 1,000 atm. It should
be noted that reported hydrostatic pressure effects (even at 1,000 atm) on bacterial survival are
quite variable and apparently species-specific. Nonetheless, release of raw or partially treated
sewage into deep waters does not guarantee reduction in the health risks inherent in

wastewater-borne microorganisms.

BIOTIC FACTORS AFFECTING BACTERIAL SURVIVAL IN SEAWATER

Though poor in nutrient concentrations, the marine environment is nevertheless inhabited by
relatively diverse biological populations influencing enteric bacteria survival in seawater.
Indeed, observations (Gauthier et al., 1987; Gonzalez et al., 1992) of lower enteric bacteria
survival rates in natural seawater as compared to sterile seawater suggest involvement of
biological processes. Le Guyader et al. (1991) provided support for this hypothesis by
measuring earlier and at faster declines of E. coli viability (CFU) in seawater and sediment
during a 13-day period when indigenous seawater flora were present as compared to sterile
conditions. Predation (Davies et al., 1995; Gonzalez et al., 1992; Greenberg, 1956; Mitchel and
Nevo, 1965; Mitchel et al., 1967; Guelin et al., 1967; Mitchel and Morris, 1969; Enziinger and
Cooper, 1976; Barcina et al., 1992), competition (Jannusch, 1968; LeGuyader et al., 1991;
Greenberg, 1956; Mitchell, 1968) and bacteriophages (Guelin et al., 1967; Carlucci and Pramer,
1960) have been implicated in reducing enteric bacterial concentrations in seawater. Each of

these processes is considered in more detail below.
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PROTOZOA

Various studies indicate that the main predators of bacteria in the marine environment are
protozoa; more recently, Hartke et al. (2002) identified zooflagellates as the primary
bacteriovore. Differential predation of E. coli as compared to Enterococcus or streptococci is
also common. Using filters with different pore sizes and antibiotics to suppress indigenous
bacterial activity, it was shown that bacterial competition, antagonism, and even bacterial
predation were relatively unimportant in coliform removal. It has also been shown that
reduction in E. coli populations paralleled an increase in the number of protozoa. In the same
vein, survival of fecal coliforms was significantly improved in the presence of cyclohexamide, a
compound expected to inhibit eukaryotic organisms. Interestingly, Clostridium perfringens and
fecal streptococci were not affected by the addition of this inhibitor, which could be explained
either by differential resistance of protozoan species to cyclohexamide or by selective predation
on the different bacterial species. Gonzalez ef al. (1992) enumerated E. coli and E. faecalis for five
days in natural and filtered (0.2 micrometers [um]) seawater and found that both CFU and DVC
decreased significantly (three to five logs) in the presence of natural microbiota, an effect that

was attributed to protist activity.

Mitchell et al. (1967) demonstrated that seawater samples plated on E. coli lawns on solid agar
resulted in bacterial colonies surrounded by clear zones attributed to bacteria utilizing the cell
wall of E. coli as a carbon source. Also observed were plaques, possibly caused by obligate
parasites such as Bellovibrio. Mitchell and Nevo (1965) isolated from seawater a Pseudomonas
spp. capable of utilizing Flavobacterium capsular polysaccharide as its sole carbon source.
They also isolated bacteria capable of growth on capsules of Azotobacter, Rhizobium,
Arthrobacter, and the cell wall of E. coli. Activity of the isolated Pseudomonas against living
cells of Arthrobacter and E. coli was tested by joint growth in artificial seawater with 0.1% (w/w)
peptone. The authors concluded that growth of both terrestrial bacteria was markedly
suppressed by the marine bacterium, though this was based on optical density rather than on a

more accurate enumerating method.
COMPETITIVE INHIBITION

The role of competition with marine bacteria has been investigated historically (Jannusch, 1968;
Mitchell et al., 1967). Experiments measuring E. coli survival in autoclaved seawater with
different sizes of marine microbial inocula showed a clear effect on E. coli CFU counts. In the
presence of marine bacteria at a concentration of 10” ml, E. coli population decreased by about

four logs during a seven-day period, while in autoclaved seawater almost no decrease was
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detected (Mitchell et al., 1967). Furthermore, when a mixed marine E. coli and bacteria culture
was reinoculated with E. coli after 7 days, its elimination from the medium proceeded rapidly
with no lag phase. The enhanced removal rates suggested existence of microflora parasitic or
lytic to E. coli. Jannusch (1968) selected and isolated organisms defined successful competitors
under various dilution rates or different limiting nutrient concentrations in chemostat
experiments and found E. coli to be a successful competitor in rich media but a very poor one

under the low nutrient concentrations characterizing natural seawater.
COLIPHAGE

Coliphages active against E. coli have been detected in sewage-contaminated marine waters
(Sinton et al., 1999; Guelin et al., 1967; Carlucci and Pramer, 1990; Sogaard, 1983; Paul et al., 1993
and 1997) including Aerobacter aerogenes and Serratia marinorubra. Presence of coliphages has
been positively correlated with fecal phages, enteric viruses, and other pathogens (Sogaard,
1983; Paul et al., 1997; Legnani et al., 1998; Marino et al., 1995; Borrego, 1987; Dutka, 1987).
Nevertheless, the presence of enteric bacterial infectious phages does not necessarily indicate
their actual activity in removing coliforms from marine water. Carlucci and Pramer (1960) have
shown that bacteriophages were effective in reducing E. coli population sizes only under
nutrient-rich conditions, suggesting a very minor role for bacteriophages, if any, under natural
conditions. This was corroborated by Penon ef al. (1991), who found no significant deleterious
effect of the seawater fraction passing 0.2 um filters (containing bacteriophages, but not bacteria
or protozoa) on the survival of fecal bacteria in seawater. The 0.2 to 2-um fraction, in contrast,

had a significant effect.

Very early studies suggested that deleterious effects of seawater on enteric bacteria, not
explicable by other factors known at the time, were caused by antibiotics produced by
microorganisms (Greenberg, 1956; Rosenfeld and ZoBell, 1947; Vaccaro et al., 1950; Richou et al.,
1955), or negative effects of an algal toxin (Carlucci and Pramer, 1960). However, all reported
attempts to find such an antibiotic effect of seawater on enteric bacteria yielded no evidence that

such compounds are produced under natural seawater conditions.

BACTERIAL SURVIVAL IN MARINE SEDIMENT

Occurrence of coliforms or Enterococcus in estuarine and coastal sediments are reported to be
ten to 100 fold greater than in the water column above (Gerba and McLeod, 1976; Shiaris et al.,
1987). Such reports have been the impetus for detailed studies of how these organisms indeed
survive better in sediments (Gerba and McLeod, 1976; Hood and Ness, 1982) and to reveal the
factors involved in the sediment protective effect (Gerba and McLeod, 1976; Shiaris et al., 1987;
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Van Donsel and Geldreich, 1971; King, 1984). Longer survival time of E. coli in sediments was
attributed to the higher organic matter content of the sediment. One of the compounds shown
to be present was glycine betaine (King, 1984); indeed, marine E. coli isolates were shown to
accumulate glycine betaine from autoclaved estuarine sediments when mixed with a minimal
medium, a phenomenon not observed without sediment (Ghoul et al., 1990). Gauthier and
Rudulier (1990) found that addition of glycine betaine enhanced E. coli MC4100 survival (CFU)
in three media (seawater, low- and high-organic carbon sediments) as well as uptake of
radioactively labeled glycine betaine could be detected. The effect of glycine betaine on E. coli

survival was clearly related to nutrient availability.

PREVIOUS ADAPTATION ON BACTERIAL SURVIVAL IN SEAWATER

Prior to arrival into the marine environment, enteric bacteria may have encountered
wastewater, urban runoff, tidal flows, and other estuarine conditions of variable water quality
and salinity common to coastal areas. They may be discharged directly from boats or bathers,
remain for different periods in wastewater reservoirs, and/or are carried out to the sea through
natural rivers via marshes or artificial conduits. Several studies demonstrate that enteric
bacteria survival ability depends on their history preceding the seawater shock (Troussellier et
al., 1998; Garcia-Lara et al., 1993; Gauthier et al., 1987, 1989a, 1989b, 1990, 1991 & 1992; Munro et
al., 1987a, 1987b, 1989, & 1994), while some suggest that genetic adaptation may have enabled
greater persistence in the marine environment. For example, while monitoring behavior of
enteric bacteria in seawater with different previous wastewater exposure conditions, Dupray
and Derrien (1995) assessed the ratio of culturable entero-bacteriaceae cells to the total
population and found that loss of culturability of tested strains was smaller when bacteria had
been in domestic wastewater before seawater. Previous exposure to sewage seemed to preserve
or even induce some enzymatic activity, which was then maintained upon entering seawater--
potentially an active metabolism enabling new protein synthesis. It seems that adaptation to
drastic conditions occurred while in wastewater (lower temperature, lack of easily assimilated

substrates, etc.), allowing for better survival in more drastic seawater conditions.

Similarly, Robeson and Skarmeta (1998) examined isolates of E. coli strains enriched from
coastal waters impacted by sewage discharges in terms of growth response as a function of
salinity and low temperature as well as patterns of resistance to anti-microbial agents (i.e.
mercuric chloride, nalidixic acid, tetracycline, chloramphenicol, kanamycin, streptomycin, and
ampicillin) and transmissibility of resistance markers. More than 50% of the strains showed salt
tolerance and ability to grow at 7°C in contrast with control E. coli strains. About 15% displayed

resistance to one or more antimicrobial agents and 6% transferred resistance markers in genetic
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crosses including recipients of the genus Vibrio. Garcia-Lara et al. (1993) have shown that
preadaptation by growth in an artificial seawater medium supplemented with complex
organics (tryptone, peptone, and yeast extract) endowed the cells with greater viability in
seawater. Munro et al. (1987a) demonstrated the same phenomenon using four enteric bacteria
(Shigella dysenteriae, E. coli, K. pneumoniae, and S. typhimurium). But for four other strains,
typically found in urban wastewater (Staphylococcus aureus, S. faecalis, Pseudomonas aeruginosa,

and Aeromonas hydrophila), such pretreatment had no effect.

One dominant factor influencing seawater survival of bacteria is the growth phase during
which the transfer to seawater occurred (Gauthier et al.,, 1992; Troussillier et al., 1998).
Aerobically grown E. coli MC4100 cells exhibited high sensitivity to seawater (determined after
two and six days of incubation) when exposed during the lag phase, lower sensitivity during
the exponential phase and minimal during the stationary phase. When exposed to light, the
difference between exponential and stationary phase cells was much less pronounced. For
anaerobically grown cells, a different pattern was observed after one or two days of exposure,

but not after six days.

In general, cells grown under anaerobic conditions were found to be much more sensitive than
aerobically grown cells (Gauthier et al., 1989a & 1992), but this effect was not observed when TC
was the parameter measured. Attrassi et al. (1996) found that anaerobically grown E. coli cell
viability in seawater was 8.5 times lower than that of cells previously grown aerobically after
two days of starvation in seawater and was 70 times lower for cells starved six days in seawater.
Moreover, previous suspension of cells in sewage decreased three to nine times their
subsequent viability after two days of starvation in seawater, but viability was no more affected
after six days of starvation in seawater. This correlates well with the possible involvement of
reactive oxygen species in the stress imposed by seawater, and hence with the significance of

the adaptation to oxidative conditions.

In an effort to determine the nature of the protection acquired in the preadaptation process, E.
coli MC4100 cells were exposed to five different types of stress for up to four hours; thermal
(48 C), oxidative (1 mM H202), acid (pH 5.1), osmotic (0.5 M NaCl), and starvation (a nutrient-
deficient buffer) followed by incubation in seawater (22 to 25°C) for six days. All pretreatments
led to a better resistance to seawater compared to non-treated cells (Munro et al., 1994). Earlier,
a 44°C pretreatment was found to decrease such resistance (CFU), as did growth at pH 6 or 8
when compared to pH 7 (Gauthier et al., 1989). Munro et al. (1994) concluded that the relative
adaptive importance was osmotic, starvation, oxidative, acidic, and finally thermal. Apart from

osmotic stress, all others induced higher resistance to seawater in an rpoS+ strain than in the
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rpoS mutant, suggesting that the cross-protection endowed by oxidative, acidic, thermal and
nutritional stresses was rpoS-dependent. Not surprisingly, these studies have also shown there
is an increased resistance to seawater by cells preadapted to high osmolarity (e.g. 0.5 M NaCl or
by 0.8 M saccharose). The preacquired capabilities for K* transport, glycine betaine synthesis or
transport, and trehalose synthesis helped to increase E. coli ability to survive in seawater.
Poorer resistance seems to result from hypoosmotic shock prior to seawater exposure (Gauthier
et al., 1991; Combarro et al., 1992).

Another preadaptation variable tested was medium composition. Gauthier et al. (1989) reported
significant differences between media only after more than seven days, but with no correlation
to the richness or complexity of the medium. An additional adaptive parameter tested by
Gauthier et al. (1990) was phosphate concentration; low phosphate grown cells, in which
alkaline phosphatase synthesis was induced, were shown to remain culturable after longer
periods in seawater. Most recently, Sinton et al. (2002) found that fecal coliform repair
mechanisms appear to be activated in waste stabilization ponds such that the surviving cells
exhibit greater sunlight resistance in natural waters than those from raw sewage. In contrast,
Enterococcus appear to suffer photo-oxidative damage in the ponds, rendering them susceptible
to further photo-oxidative damage after discharge, suggesting they are unsuitable as indicators

of pond effluent discharges.

MOLECULAR MECHANISMS IN SURVIVAL OF ENTERIC BACTERIA

Rozen and Belkin (2001) underscore that many of the studies discussed to this point use colony
formation and, to a lesser extent, other viability criteria to determine the genetic factors (e.g.
rpoS) controlling sensitivity or survival of E. coli and other enteric bacteria in seawater. It
appears that a substantial gap exists between these reports and the wealth of information
presently available on bacterial physiology, biochemistry, and molecular biology. This gap is
especially pronounced in the latter category; many of the molecular responses of E. coli and
Salmonella to the environmental parameters mentioned above (salinity, starvation, pH, efc.)
have been studied in great detail, but very few attempts were reported to make use of these
data with respect to bacterial survival in seawater. They provide a detailed summary of these
reports, including a table of all the genes potentially responsible for bacterial adaptation to

seawater stressors.
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SUMMARY AND CONCLUSIONS

The survival of enteric bacteria in the marine environment illustrates a set of attempts, many of
them highly empirical in nature, to describe the actual fate of wastewater or enteric bacteria
upon exposure to seawater. Only in recent years have these been expanded to include also
some molecular aspects of the studied phenomena. The purposes of the review have been to
summarize and clarify knowledge and derive some insight into the variability of enteric

bacterial populations in coastal areas affected by urbanization.

While it is generally accepted that when enteric bacteria are exposed to seawater there is a loss
of colony-formation ability on solid media, there is controversy related to the physiological state
of these non-culturable cells. Bogosian ef al. (1996 and 1998) claimed that VBNC cells are either
dead or of no significance as they cannot be practically resuscitated. In contrast, other evidence
suggests that they are not only viable but that pathogenicity may be retained (Pommepuy et al.,
1996). Clearly, such an observation is of critical importance to the worldwide practice of
releasing non-disinfected wastewaters into the sea and its potential public health consequences.
The seawater-related VBNC controversy is a part of the broader issue (Kell et al., 1998; Barer and
Harwood, 1999; Edwards, 2000) of the true meaning of various viability criteria and of the
molecular and biochemical mechanisms controlling the shift from colony forming to VBNC.
These regulatory systems are only partially understood, and probably vary according to the

stimuli imposed on the cells.

When enteric bacteria are exposed to seawater, they are simultaneously challenged by a
combination of stress factors, including high pH, low temperature, high salinity, limited
nutrient availability, light radiation and its associated oxidative stress, and possible predation
and competition. Light radiation and limited nutrient availability are probably the most
significant stressors of this hostile combination, though potentially relevant only for shallow
waters. Salinity appears to be less significant since when supplied with sufficient organic
nutrients, E. coli can grow in seawater almost as well as it does in rich laboratory media while
out-competing marine strains. Generally, lower pH and higher temperatures improve bacteria
survival, as well as incorporation into marine sediments. Large hydrostatic pressures, relevant
to deep-sea discharges of wastewater, have a variable effect on survival. Among possible biotic
factors that may play a role in determining survival, predation by protozoa was the only one
shown to be potentially significant. The contribution of other effectors, such as bacterial
predation, viral infections, or unexplained antibiotic-like effects, was either insignificant or not

demonstrated under natural conditions.

42473 1 160 KOMEX

USA, CANADA, UK AND WORLDWIDE



FINAL REPORT

A recurring factor apparent from many studies is that in addition to actual seawater incubation
conditions, previous growth history has a major influence on subsequent survival in the marine
environment, suggesting significant adaptation potential. Such potential may play a role in

recurring seawater contamination from stagnant waters or other coastal sources.

At the molecular level, the rpoS regulon is possibly the most significant among such adaptive
systems. At least 50 different genes, under rpoS control, are induced by diverse stresses
including salinity and starvation upon a shift to a stationary growth phase. Not all rpoS-
controlled genes have been assigned a clear function, but among those that were, many combat
effects of such stresses. The dominance of this regulatory mechanism was observed both in the
significant negative effect that rpoS mutations had on E. coli survival and in the observation that
rpoS-dominated genes accounted for 18 out of 22 shown to be induced by seawater exposure
(Rozen et al., 2001).

Many of the studies considered here were motivated by the desire to protect near shore areas
from fecal pollution and its ultimate effects on human health. In the design of marine sewage
effluent outlets, bacterial die-off constants are often used (mostly E. coli). Such values may be
based on both laboratory and field experiments, and it is of importance to recognize the
limitation of both approaches. The significance of many of the field experiments is often site-
specific, and they tend to ignore previous growth history of the monitored strains. Thus,
mathematical models based on such results cannot replace the need for routine bacterial
pollution monitoring. Conversely, laboratory experiments can be accurately designed to test
the effects of specific parameters, but cannot simulate or imitate the complexity of the real
marine environment. As such, additional information about seawater currents, temperature,

and turbidity may be needed to complement indicator count measurements.

42473 1 161 KOMEX

USA, CANADA, UK AND WORLDWIDE



FINAL REPORT

APPENDIX B DAILY FIELD FORMS

Included on supplemental compact disc

42473 1 162 KOMEX

USA, CANADA, UK AND WORLDWIDE



FINAL REPORT

APPENDIX C DAILY FIELD SAMPLING FORMS

Included on supplemental compact disc

42473 1 163 KOMEX

USA, CANADA, UK AND WORLDWIDE



FINAL REPORT

APPENDIX D SITE PHOTOGRAPHIC
DOCUMENTATION

Included on supplemental compact disc

42473 1 164 KOMEX

USA, CANADA, UK AND WORLDWIDE



FINAL REPORT

APPENDIX E CHAIN-OF-CUSTODY FORMS

Included on supplemental compact disc

42473 1 165 KOMEX

USA, CANADA, UK AND WORLDWIDE



FINAL REPORT

APPENDIX F THERMAL PLUME MODEL PARAMETERS
AND OUTPUT

Included on supplemental compact disc

42473 1 166 KOMEX

USA, CANADA, UK AND WORLDWIDE



FINAL REPORT

APPENDIX G SIERRA ANALYTICAL REPORTS

Included on supplemental compact disc

42473 1 167 KOMEX

USA, CANADA, UK AND WORLDWIDE



FINAL REPORT

APPENDIX H SCRIPPS ANALYTICAL REPORTS

Included on supplemental compact disc.

42473 1 168 KOMEX

USA, CANADA, UK AND WORLDWIDE



FINAL REPORT

APPENDIX | SEVERN TRENT ANALYTICAL REPORTS

Included on supplemental compact disc

42473 1 169 KOMEX

USA, CANADA, UK AND WORLDWIDE



FINAL REPORT

APPENDIX J STATISTICAL TABLES

Included on supplemental compact disc

42473 1 170 KOMEX

USA, CANADA, UK AND WORLDWIDE



FINAL REPORT

APPENDIX J STATISTICAL TABLES

Included on supplemental compact disc

42473 1 170 KOMEX

USA, CANADA, UK AND WORLDWIDE



FINAL REPORT CONFIDENTIAL

TABLES

KOMEX

USA, CANADA, UK AND WORLDWIDE



TABLE 1-1

AES HBGS TOTAL MICROBIAL INDICATOR EXCEEDANCES BETWEEN MAY 30, 2001 AND SEPTEMBER 28, 2001
CALIFORNIA ENERGY COMMISSION

Location: General

Tide Height
Sample Total Coliform  Escherichia Coli  Enterococcus Intake Discharge Heat Flow Tidal (ft above
Sample Location Date (MPN/100 ml) (MPN/100 ml) (MPN/100 ml) Temperature (°F) Temperature (°F) Treatment Direction Direction MLLW)
Discharge Vault 6/7/2001 >24,192 NE NE 63.5 64.5 No Normal Hiah 34
West Retention Basin outflow 6/7/2001 >24,192 NE NE 63.5 64.5 No Normal Hiah 3.4
PCH / Newland Storm Drain 6/11/2001 >24,192 NE NE 60.8 61.7 No Normal Flood 1.4
PCH/Newland Storm Drain 6/11/2001 NE NE 663 60.8 61.7 No Normal Flood 14
West Retention Basin 6/11/2001 19,863 NE NE 60.8 61.7 No Normal Flood 11
Discharge Vault - Surface 6/13/2001 19,863 NE NE 63.0 64.0 No Normal Flood 1.0
PCH / Newland Storm Drain 6/13/2001 >24,192 NE NE 63.0 64.0 No Normal Flood 11
PCH/Newland Storm Drain 6/13/2001 NE NE 134 63.0 64.0 No Normal Flood 11
West Retention Basin 6/13/2001 >24,192 NE NE 63.0 64.0 No Normal Flood 1.0
Discharge Vault - Surface 6/15/2001 19,863 NE NE 64.4 65.5 No Normal Low 11
PCH / Newland Storm Drain 6/15/2001 17,329 NE NE 64.4 65.5 No Normal Flood 1.9
Units 3 + 4 Sump 6/15/2001 NE NE 109 63.0 64.0 No Normal Flood 1.8
West Retention Basin 6/15/2001 >24,192 NE NE 64.4 65.5 No Normal Low 1.3
Discharge Vault - Surface 6/18/2001 >24,192 NE NE 64.8 65.4 No Normal Ebb 2.4
Discharge Vault - Surface 6/25/2001 >24,192 NE NE 64.7 64.8 No Normal Flood 1.2
Discharge Vault - Surface 6/29/2001 >24,192 NE NE 57.3 57.1 No Normal Low 11
Discharge Vault -Surface 6/29/2001 NE NE 1,694 57.3 57.1 No Normal Low 11
Discharge Vault-Mid Level 6/29/2001 14,136 NE NE 57.3 57.1 No Normal Low 11
East Retention Basin 6/29/2001 >24,192 NE NE 57.3 57.1 No Normal Low 11
Discharge Vault - Surface 7/6/2001 >24,192 NE NE 61.5 62.1 No Normal Flood 3.6
Discharge Vault -Surface 7/6/2001 NE NE 216 61.5 62.1 No Normal Flood 3.6
East Retention Basin 7/9/2001 >24,192 NE NE 54.9 67.1 No Normal Flood 2.8
Intake Forebay 7/9/2001 >24,192 NE NE 54.9 67.1 No Normal Flood 2.7
East Retention Basin 7/11/2001 >24,192 NE NE 56.1 66.4 No Normal Flood 2.0
East Retention Basin 7/13/2001 >24,192 NE NE 58.5 734 No Normal Flood 1.8
KOMEX
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TABLE 1-1
AES HBGS TOTAL MICROBIAL INDICATOR EXCEEDANCES BETWEEN MAY 30, 2001 AND SEPTEMBER 28, 2001
CALIFORNIA ENERGY COMMISSION

Location: General

Tide Height
Sample Total Coliform  Escherichia Coli  Enterococcus Intake Discharge Heat Flow Tidal (ft above
Sample Location Date (MPN/100 ml) (MPN/100 ml) (MPN/100 ml) Temperature (°F) Temperature (°F) Treatment Direction Direction MLLW)
East Retention Basin 7/16/2001 19,863 NE NE 64.6 77.6 No Normal Ebb 2.2
East Retention Basin 7/18/2001 >24,192 NE NE 63.0 90.0 No Normal Ebb 3.0
East Retention Basin 7/20/2001 >24,192 NE NE 65.2 88.3 No Normal Ebb 4.0
East Retention Basin 7/25/2001 14,136 NE NE 60.0 77.0 No Normal Flood 23
West Retention Basin 8/6/2001 >24,192 NE NE 64.4 84.3 No Normal Flood 3.8
Units 1 + 2 Sump 8/8/2001 NE NE 292 65.4 91.0 No Normal Flood 3.7
West Retention Basin Well 8/8/2001 >24,192 NE 605 65.4 91.0 No Normal Flood 3.7
West Retention Basin 8/10/2001 24,192 NE NE 65.6 87.2 No Normal Flood 3.3
Discharge Vault-Mid Level 8/13/2001 >24,192 >24,192 132 66.4 87.4 No Reverse Flood 2.6
Intake Forebay 8/13/2001 >24,192 >24,192 NE 66.4 87.4 No Reverse Flood 2.6
West Retention Basin 8/13/2001 12,997 NE NE 66.4 87.4 No Reverse Flood 2.6
Discharge Vault-Mid Level 8/15/2001 17,329 NE NE 65.1 88.6 No Normal Ebb 2.7
Intake Forebay 8/15/2001 19,863 NE NE 65.1 88.6 No Normal Ebb 2.7
West Retention Basin 8/15/2001 >24,192 NE NE 65.1 88.6 No Normal Ebb 2.7
Discharge Vault-Mid Level 8/17/2001 NE NE 204 64.0 85.1 No Normal Ebb 3.9
Intake Forebay 8/17/2001 NE NE 109 64.0 85.1 No Normal Ebb 3.9
West Retention Basin 8/17/2001 >24,192 NE NE 64.0 85.1 No Normal Ebb 3.8
Discharge Vault-Mid Level 8/22/2001 NE NE 209 69.5 79.5 No Normal Flood 4.2
Intake Forebay 8/22/2001 NE NE 108 69.5 79.5 No Normal Flood 4.2
West Retention Basin 8/24/2001 19,863 NE NE 67.6 89.0 No Normal Flood 34
West Retention Basin 8/27/2001 >24,192 NE NE 69.4 93.7 No Normal Ebb 2.8
Discharge Vault-Mid Level 8/31/2001 NE NE 1,395 69.3 94.5 No Normal Ebb 35
Intake Forebay 8/31/2001 NE NE 12,997 69.3 94.5 No Normal Ebb 35
West Retention Basin 8/31/2001 >24,192 NE 119 69.3 94.5 No Normal Ebb 3.4
West Retention Basin 9/5/2001 11,199 NE 209 66.9 83.5 No Normal Flood 4.6
KOMEX
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TABLE 1-1

AES HBGS TOTAL MICROBIAL INDICATOR EXCEEDANCES BETWEEN MAY 30, 2001 AND SEPTEMBER 28, 2001
CALIFORNIA ENERGY COMMISSION

Location: General

Tide Height
Sample Total Coliform  Escherichia Coli  Enterococcus Intake Discharge Heat Flow Tidal (ft above
Sample Location Date (MPN/100 ml) (MPN/100 ml) (MPN/100 ml) Temperature (°F) Temperature (°F) Treatment Direction Direction MLLW)
West Retention Basin 9/7/2001 NE NE 169 66.9 91.2 No Normal Flood 4.3
West Retention Basin 9/10/2001 17,329 NE NE 62.4 84.7 No Normal Flood 3.4
West Retention Basin 9/17/2001 >24,192 NE NE 64.0 88.6 No Normal Ebb 5.3
West Retention Basin 9/19/2001 >24,192 NE NE 63.8 91.4 No Normal Flood 57
West Retention Basin 9/26/2001 24,192 NE NE 60.0 72.3 No Normal Ebb 3.1
Notes:
NE = No Exceedance
MBC In Plant Study 2001
MPN = Most Probable Number
KOMEX
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TABLE 4-1

MICROBIOLOGY AND FIELD PARAMETERS (DAILY SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Blackford's Ditch (BD)

Sample Total Coliform Fecal Coliform  Enterococcus Temperature Conductivity  Turbidity Dé)s)f;é\leid Salinity TI(?t(:ie\gg\l/geht Tide Flow Rate Intake Discharge Number of Pumps  Number of Units

Sample Date Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (ppt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Running Treatment
7/16/2002 13:15 200 13 140 28.0 9.33 5.8 27 NA 2.9 3.75 Flood 67.0 84.6
7/17/2002 12:40 500 11 110 26.2 9.45 6.1 3 10.95 3.2 2.75 Flood 67.4 86.1
7/18/2002 13:30 26000 500 370 25.5 8.90 6.3 10 9.68 3.2 3.04 Flood 121 62.5 75.8 4 1
7/19/2002 11:25 150000 70 300 23.3 9.12 5.9 7 9.78 3.1 2.04 Ebb 64 65.0 77.0 4 1
7/20/2002 8:55 12000 80 270 22.1 8.89 6.6 4 2.99 35 3.40 Ebb 64 66.0 71.0 4 1
7/21/2002 10:55 31000 1200 38 21.4 8.80 5.4 4 3.70 2.8 3.17 Ebb 63 66.0 72.0 4 1
7/22/2002 9:30 33000 430 420 20.8 9.35 5.1 3 5.21 2.6 3.83 Flood 133 63.0 78.0 4 1 Chlorination
7/23/2002 10:50 180000 540 100 22.2 9.12 4.4 8 6.56 2.2 3.92 Ebb 205 54.4 65.3 4 1 Chlorination
7/24/2002 10:20 56000 190 190 22.2 9.34 3.8 15 4.78 1.9 3.90 Flood 51 58.9 64.6 4 1 Chlorination
7/25/2002 9:30 10000 170 190 22.7 8.81 4.3 28 2.90 2.1 3.05 Flood 52 59.4 70.2 5 2 Chlorination
7/26/2002 9:35 17000 210 120 22.9 9.05 4.0 24 3.30 2.0 2.67 Flood 198 63.0 85.0 6 3 Chlorination
7/27/2002 10:10 4000 70 90 22.6 9.02 3.6 7 3.28 1.8 2.82 Flood 61 65.0 92.0 6 3
7/28/2002 10:20 19000 200 160 22.6 8.60 3.4 NA 3.77 1.7 2.62 Flood 49 67.0 80.0 6 3
7/29/2002 10:10 12000 80 150 22.2 8.92 3.7 13 4.09 1.9 2.24 Flood 80 67.4 79.6 6 3
7/30/2002 10:10 1500 30 190 21.6 9.05 3.2 21 2.49 1.6 2.13 Flood 77 71.0 72.9 6 3 Chlorination
7/31/2002 9:45 15000 530 1300 214 8.92 3.1 NA 3.23 1.5 1.99 Flood 141 63.0 75.5 6 2
8/1/2002 9:45 4200 310 110 21.7 9.09 2.9 12 6.73 1.4 2.20 Flood 0 63.0 72.0 6 2 Chlorination
8/2/2002 10:30 2500 50 160 214 9.16 2.9 4 4.31 1.4 251 Flood 0 64.8 80.0 5 2
8/3/2002 9:40 3300 20 190 20.9 8.63 2.2 6 3.04 1.3 2.79 Ebb 0 63.1 77.4 5 2
8/4/2002 10:14 5100 230 150 21.3 8.80 2.7 23 3.29 1.3 2.99 Ebb 0 64.4 73.0 5 2 Reverse Flow
8/5/2002 9:53 800 10 21 20.5 8.83 2.7 13 2.27 1.3 3.40 Ebb 92 62.0 79.5 5 2 Reverse Flow
8/6/2002 10:12 1900 20 120 20.4 8.88 2.6 10 2.82 1.2 3.68 Ebb 57 63.9 75.8 6 2 Reverse Flow
8/7/2002 9:05 900 20 22 21.1 8.75 2.6 10 1.65 1.2 3.85 Flood 61 63.8 81.2 6 3 Reverse Flow
8/8/2002 9:40 1900 170 190 21.8 8.34 15.1 NA 1.65 8.7 4.07 Flood 62 63.1 85.9 7 3 Reverse Flow
8/9/2002 9:25 7000 20 52 20.5 8.66 4.4 NA 2.81 2.3 3.69 Flood 65 63.0 85.0 6 2 Reverse Flow
8/10/2002 10:00 14000 90 11000 214 8.24 9.5 NA 4.48 5.2 3.86 Flood 68 63.0 74.0 7 3 Reverse Flow
8/11/2002 9:15 5000 20 80 21.6 7.87 27.9 NA 1.38 17.0 2.45 Flood 70 55.0 65.0 6 2
8/12/2002 9:15 1400 10 80 21.7 7.86 33.9 18 2.66 21.2 1.95 Flood 157 58.0 74.0 7 2
8/13/2002 10:40 4000 30 30 NA NA NA NA NA 3.10 Flood 64 63.4 76.5 7 2
8/14/2002 8:37 350000 31000 30000 21.5 7.78 34.2 NA 0.87 21.4 1.49 Flood 67 65.1 77.6 7 3
8/15/2002 10:26 7000 800 300 22.3 7.98 33.1 10 4.61 19.9 2.38 Flood 69 60.2 87.9 7 3
8/16/2002 10:00 4000 20 720 22.4 7.73 34.3 8 0.65 21.5 251 Ebb 130 61.7 84.7 5 2
8/17/2002 11:50 3000 220 180 21.3 7.58 30.2 24 NA 18.3 2.71 Flood 117 62.3 83.0 5 2
8/18/2002 12:00 6000 10 10 21.0 8.05 28.9 7 1.74 18.0 2.73 Ebb 116 63.0 72.0 5 2
8/19/2002 10:10 110000 2600 30000 20.1 7.98 13.1 6 NA 7.3 3.79 Ebb 94 64.6 85.5 5 2 Chlorination
8/20/2002 9:40 15000 2000 800 21.1 8.15 15.2 28 NA 9.2 4.19 Ebb 65.0 85.0 5 2
8/21/2002 11:50 1200 500 120 20.6 7.90 28.1 7 NA 17.2 3.60 Ebb 98 64.2 80.0 5 2
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TABLE 4-1
MICROBIOLOGY AND FIELD PARAMETERS (DAILY SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Blackford's Ditch (BD)

Sample Total Coliform Fecal Coliform  Enterococcus Temperature Conductivity  Turbidity Dé)s)f;é\leid Salinity TI(?t(:ie\gg\l/geht Tide Flow Rate Intake Discharge Number of Pumps  Number of Units
Sample Date Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (ppt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Running Treatment
8/22/2002 11:35 21000 500 5200 24.8 8.18 10.5 15 NA 5.9 4.06 Ebb 65.0 82.0 5 2
8/23/2002 7:30 18000 220 13000 20.3 8.50 11.3 10 NA 6.4 1.97 Flood 90 61.5 83.7 5 2 Chlorination
8/24/2002 11:05 25000 300 1500 23.1 8.15 12.6 NA NA 7.2 4.52 Flood 64.1 81.1 5 2
8/25/2002 10:55 5000 20 70 22.5 8.33 11.2 58 NA 6.3 4.44 Flood 32 64.7 86.1 5 2
8/26/2002 10:50 5000 200 800 22.2 8.24 11.3 NA NA 6.4 4.25 Flood 66 63.4 81.7 6 2
8/27/2002 10:15 27000 200 14000 22.1 8.40 10.2 12 9.07 5.0 3.66 Flood 57 64.0 86.6 5 2 Chlorination
8/28/2002 10:15 11000 120 3300 21.0 8.00 12.0 NA 2.70 7.0 3.46 Flood 73 65.2 87.2 5 2
8/29/2002 10:15 7000 31 13000 21.9 8.21 10.0 NA 0.54 5.6 3.31 Flood 86 65.2 87.9 5 2
8/30/2002 10:15 8000 10 300 21.6 8.26 9.1 NA 2.45 5.1 3.21 Flood 66.2 87.5 5 2
8/31/2002 8:20 28000 580 400 20.9 8.31 9.9 NA 0.60 5.2 2.96 Flood 32 60.4 73.1 5 2
9/1/2002 9:15 13000 500 100 21.2 8.21 11.9 NA 1.46 6.6 3.20 Ebb 57.0 67.1 5 2
9/2/2002 10:15 7000 600 500 21.5 8.27 9.9 NA 0.22 5.5 3.22 Ebb 57 55.5 71.1 5 2 Chlorination
9/3/2002 10:10 8000 210 330 22.1 8.37 7.8 42 7.67 4.2 3.47 Ebb 25 60.0 70.0 5 2
9/4/2002 9:55 7000 60 300 22.4 7.61 26.0 10 6.44 15.9 3.96 Ebb 21 62.4 78.6 5 2 Chlorination
9/5/2002 10:05 11000 600 280 22.0 8.37 12.2 56 3.52 6.9 4.37 Ebb 15 64.6 74.4 5 2
9/6/2002 10:30 4000 50 110 22.2 8.26 11.6 31 3.27 6.6 4.72 Ebb 0 62.0 81.0 5 2
9/7/2002 9:35 12000 600 500 20.4 8.28 11.7 10 2.42 6.6 5.00 Flood 0 58.0 64.0 5 2
9/8/2002 9:20 4000 300 300 19.2 8.33 10.7 11 2.92 6.0 4.62 Flood 0 55.0 60.0 5 2
9/9/2002 9:15 4000 200 300 19.2 8.23 11.1 10 0.97 6.2 4.06 Flood 0 57.1 64.8 5 2
9/10/2002 9:15 13000 600 700 20.8 7.66 25.5 NA 111 15.4 351 Flood 50 58.2 69.7 5 2 Chlorination
9/11/2002 9:15 5000 300 2700 20.6 7.65 25.6 NA 1.45 17.4 3.05 Flood 47 58.7 72.7 5 2
9/12/2002 9:05 11000 2400 11000 21.0 7.53 26.5 18 0.64 16.2 2.73 Flood 64.1 73.3 5 2
9/13/2002 10:30 8000 700 6100 21.3 7.55 27.5 38 2.91 17.0 3.26 Flood 41 59.7 77.9 5 2
9/14/2002 9:10 11000 500 2600 19.8 7.47 23.6 23 NA 14.3 3.16 Ebb 20 56.6 60.6 4 1
9/15/2002 8:55 14000 700 3500 20.2 7.42 26.5 NA 1.70 16.1 3.65 Ebb 19 55.0 59.6 4 1
9/16/2002 8:45 13000 650 4700 20.7 7.43 24.7 NA 1.20 14.6 4.11 Ebb 60.0 65.0 5 2
9/17/2002 9:15 5000 38 1500 20.5 8.35 10.1 6 8.80 5.6 431 Ebb 64.4 75.3 5 2
9/18/2002 9:20 8000 600 1700 21.3 7.48 11.7 43 5.99 6.0 4.54 Ebb 12 68.9 86.3 5 2
9/19/2002 9:50 16000 150 770 21.9 8.02 24.9 17 2.44 15.2 4.64 Ebb 13 66.7 85.7 5 2
9/20/2002 9:57 28000 200 170 22.1 8.06 26.2 45 4.94 16.0 4.80 Ebb 11 64.9 84.1 5 2
9/21/2002 9:12 4000 30 240 21.7 8.01 24.6 14 2.75 15.6 4.75 Flood 17 62.5 81.9 5 2
9/22/2002 9:55 5000 30 170 22.2 8.28 25.2 NA 2.90 16.1 5.00 Flood 17 57.5 66.0 5 2
9/23/2002 9:33 6000 20 20 19.0 8.46 12.2 40 1.02 6.9 4.73 Flood 35 62.4 80.2 5 2 Chlorination
9/24/2002 9:45 4000 20 2500 22.6 8.20 20.3 24 4.94 11.9 4.70 Flood 54 64.0 84.2 6 3
9/25/2002 9:40 4000 10 410 22.1 8.07 25.8 17 2.20 15.7 4.41 Flood 57 63.0 71.0 6 2
9/26/2002 9:55 3000 2 300 22.2 8.14 22.4 28 3.70 13.6 4.31 Flood 32 67.0 71.0 5 2 Reverse Flow
9/27/2002 10:55 7000 70 3400 NA NA NA NA NA 4.49 Flood 26 57.9 62.4 5 2 Chlorination
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TABLE 4-1
MICROBIOLOGY AND FIELD PARAMETERS (DAILY SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Blackford's Ditch (BD)

Sample Total Coliform Fecal Coliform  Enterococcus Temperature Conductivity  Turbidity Dé)s)f;é\leid Salinity TI(?t(:ielg(‘i\l/geht Tide Flow Rate Intake Discharge Number of Pumps  Number of Units
Sample Date Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (ppt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Running Treatment
9/28/2002 9:50 5000 40 1200 21.7 8.62 22.2 6 2.36 14.0 3.76 Flood 26 56.8 57.9 5 2
9/29/2002 9:50 5000 40 1600 20.4 8.78 11.5 17 1.48 6.5 3.54 Flood 20 59.4 60.8 5 2
9/30/2002 9:15 5000 20 900 19.4 8.72 13.1 4 0.72 7.5 3.44 Ebb 26 59.4 63.3 5 2 Chlorination
10/1/2002 9:20 2300 130 740 19.2 8.88 9.9 1 2.31 5.7 3.55 Ebb 28 60.3 72.1 4 1
10/2/2002 9:00 2000 150 800 19.0 8.70 17.0 1 2.70 10.0 4.01 Ebb 0 59.9 62.4 4 1
10/3/2002 9:45 4000 150 400 20.0 8.70 20.0 1 0.70 12.0 411 Ebb 0 59.6 67.6 4 1
10/4/2002 9:15 6000 110 430 19.0 8.70 20.0 16 2.50 10.0 5.03 Ebb 0 61.7 64.7 3 2 Chlorination
10/5/2002 9:21 800 2 500 18.7 8.62 16.3 16 1.63 9.1 5.58 Ebb 0 61.8 61.8 3 1
10/6/2002 9:32 8000 70 480 18.7 8.60 14.4 NA 0.71 7.8 5.97 Flood 0 61.4 68.2 2 1
10/7/2002 9:30 8000 13 330 19.0 8.90 10.0 NA 0.70 6.0 6.04 Flood 0 62.5 81.7 4 2 Chlorination
10/8/2002 9:30 7000 70 550 20.0 8.80 10.0 NA 1.30 6.0 5.71 Flood 0 62.4 83.6 4 2
10/9/2002 9:30 5000 2 520 19.3 8.86 12.0 NA 3.81 6.6 5.09 Flood 0 63.0 84.5 4 2 Chlorination
10/10/2002 9:20 2000 40 520 19.7 8.98 10.2 NA 0.87 5.7 4.21 Flood 21 62.4 83.3 4 2
10/11/2002 9:25 3000 30 580 19.6 8.72 12.9 39 1.46 7.5 3.70 Flood 22 60.5 79.0 4 2 Chlorination
10/12/2002 9:55 1800 20 300 19.1 8.77 14.8 23 3.20 8.4 3.50 Flood 55
10/13/2002 9:58 1600 21 310 19.0 8.82 13.9 14 0.70 8.0 3.28 Ebb 49 64.0 72.0 4 2
10/14/2002 9:50 2400 20 250 19.1 8.70 14.1 48 NA 8.7 3.10 Ebb 49 57.0 79.0 4 2
10/15/2002 9:40 2800 10 650 19.8 8.34 22.7 NA 2.85 13.6 3.72 Ebb 44 58.0 79.0 4 2 Chlorination
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TABLE 4-1

MICROBIOLOGY AND FIELD PARAMETERS (DAILY SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Boiler Fireside Wash (BFW)

Sample Total Coliform Fecal Coliform  Enterococcus Temperature Conductivity  Turbidity Dé)s)f;é\leid Salinity TI(?t(:ie\gg\l/geht Tide Flow Rate Intake Discharge Number of Pumps  Number of Units

Sample Date Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (ppt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Running Treatment
7/16/2002 12:51 900 530 1600 20.5 7.02 1.8 125 NA 0.8 3.37 Flood 67.0 84.6
7/20/2002 7:00 3000 630 5500 18.5 5.81 2.0 0 2.30 0.9 3.25 Flood 64 66.0 71.0 4 1
7/21/2002 8:12 1900 70 3100 18.3 5.85 1.9 0 1.68 0.8 3.52 Flood 63 66.0 72.0 4 1
7/23/2002 7:35 1000 580 2500 18.6 5.51 2.1 1 2.46 1.0 2.12 Flood 205 54.4 65.3 4 1 Chlorination
7/24/2002 7:35 200 150 1700 19.4 5.83 2.1 0 2.52 1.0 1.47 Flood 51 58.9 64.6 4 1 Chlorination
7/25/2002 7:35 180 90 1700 19.8 5.79 2.2 0 2.13 1.0 0.92 Flood 52 59.4 70.2 5 2 Chlorination
7/26/2002 7:25 110 74 880 19.4 5.58 2.1 NA 2.32 1.0 0.40 Flood 198 63.0 85.0 6 3 Chlorination
7/27/2002 7:43 500 15 1100 18.7 5.76 2.0 1 0.86 0.9 0.53 Flood 61 65.0 92.0 6 3
7/28/2002 7:44 550 110 1200 18.1 5.79 2.0 10 1.73 0.9 0.58 Flood 49 67.0 80.0 6 3
7/29/2002 7:45 310 68 1100 18.6 5.83 2.0 7 2.54 0.9 0.83 Flood 80 67.4 79.6 6 3
7/30/2002 7:40 510 72 1600 18.8 5.49 2.0 1 2.40 0.9 1.23 Low Tide 77 71.0 72.9 6 3 Chlorination
7/31/2002 7:30 120 52 1800 19.1 5.72 2.0 10 2.17 0.9 1.74 Ebb 141 63.0 75.5 6 2
8/1/2002 7:50 190 73 690 18.8 6.17 1.8 NA 3.20 0.8 2.19 Ebb 0 63.0 72.0 6 2 Chlorination
8/2/2002 7:30 220 150 1100 18.7 6.03 1.8 2 1.91 0.8 2.69 Ebb 0 64.8 80.0 5 2
8/3/2002 7:15 200 130 570 18.8 5.62 1.7 1 4.03 0.8 3.03 Flood 0 63.1 77.4 5 2
8/4/2002 8:15 210 93 260 18.6 6.06 1.6 1 2.49 0.7 3.30 High Tide 0 64.4 73.0 5 2 Reverse Flow
8/5/2002 7:40 530 140 180 18.7 6.17 1.7 0 2.23 0.7 3.32 Flood 92 62.0 79.5 5 2 Reverse Flow
8/6/2002 7:42 590 240 120 18.3 5.87 1.6 10 2.04 0.7 3.18 Flood 57 63.9 75.8 6 2 Reverse Flow
8/7/2002 7:17 1900 140 150 18.8 5.80 1.6 10 2.29 1.0 2.46 Flood 61 63.8 81.2 6 3 Reverse Flow
8/8/2002 7:15 1100 800 320 18.7 5.82 1.5 NA 1.55 0.7 171 Flood 62 63.1 85.9 7 3 Reverse Flow
8/9/2002 7:15 410 240 120 18.8 5.59 1.5 NA 1.82 0.7 0.99 Flood 65 63.0 85.0 6 2 Reverse Flow
8/10/2002 7:10 1300 210 190 19.0 5.74 1.5 NA 2.78 0.7 0.30 Flood 68 63.0 74.0 7 3 Reverse Flow
8/11/2002 7:05 21000 4300 20000 18.6 6.39 1.7 NA 3.09 0.8 -0.05 Flood 70 55.0 65.0 6 2
8/12/2002 7:25 6200 2200 7000 19.0 6.72 1.8 8 2.22 0.8 0.27 Flood 157 58.0 74.0 7 2
8/13/2002 7:40 2600 3000 5200 24.9 5.01 22.7 50 3.39 13.8 0.74 Flood 64 63.4 76.5 7 2
8/14/2002 7:00 12000 2000 22000 19.1 6.32 21.6 NA 4.45 13.1 1.54 Ebb 67 65.1 77.6 7 3
8/15/2002 10:50 5500 1800 23000 19.6 6.63 21.6 10 4.02 13.0 2.58 Flood 69 60.2 87.9 7 3
8/16/2002 10:10 19000 1300 50000 19.6 6.66 21.1 115 251 12.6 251 Flood 130 61.7 84.7 5 2
8/17/2002 10:42 29000 650 50000 19.8 6.57 20.0 56 NA 11.9 2.80 Ebb 117 62.3 83.0 5 2
8/18/2002 10:30 27000 2800 86000 18.8 6.84 17.4 93 1.02 10.2 3.24 Ebb 116 63.0 72.0 5 2
8/19/2002 10:40 50000 950 160000 18.2 6.83 17.3 93 2.18 10.2 3.57 Ebb 94 64.6 85.5 5 2 Chlorination
8/20/2002 10:45 44000 500 57000 17.8 6.76 16.0 96 NA 9.4 3.89 Ebb 65.0 85.0 5 2
8/21/2002 10:15 68000 700 33000 17.6 6.95 14.2 72 NA 8.2 4.29 Ebb 98 64.2 80.0 5 2
8/22/2002 10:10 24000 700 25000 19.5 7.17 16.6 80 NA 9.7 4.38 Flood 65.0 82.0 5 2
8/23/2002 11:10 26000 610 23000 18.8 7.23 10.6 10 NA 6.0 4.43 Ebb 90 61.5 83.7 5 2 Chlorination
8/24/2002 10:45 13000 500 11000 19.8 6.92 10.8 NA NA 6.0 4.46 Flood 64.1 81.1 5 2
8/25/2002 10:40 3000 210 14000 19.6 6.98 11.5 NA NA 6.5 4.34 Flood 32 64.7 86.1 5 2
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TABLE 4-1

MICROBIOLOGY AND FIELD PARAMETERS (DAILY SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Boiler Fireside Wash (BFW)

Sample Total Coliform Fecal Coliform  Enterococcus Temperature Conductivity  Turbidity Dé)s)f;é\leid Salinity TI(?t(:ie\gg\l/geht Tide Flow Rate Intake Discharge Number of Pumps  Number of Units
Sample Date Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (ppt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Running Treatment
8/26/2002 10:40 7000 50 38000 20.1 6.81 10.3 NA NA 5.8 4.16 Flood 66 63.4 81.7 6 2
8/27/2002 10:50 1300 50 15000 19.1 6.94 10.6 68 4.69 5.3 4.05 Flood 57 64.0 86.6 5 2 Chlorination
8/28/2002 10:25 600 30 5800 18.0 6.90 10.0 NA 6.80 5.0 3.57 Flood 73 65.2 87.2 5 2
8/29/2002 10:40 900 110 2400 18.0 6.99 7.7 NA 6.11 4.1 3.53 Flood 86 65.2 87.9 5 2
8/30/2002 8:50 6000 900 14000 18.3 7.31 9.0 NA 7.05 4.9 2.77 Flood 66.2 87.5 5 2
8/31/2002 7:00 3500 360 7000 18.2 7.18 8.3 NA 6.69 4.4 2.94 Flood 32 60.4 73.1 5 2
9/1/2002 7:30 3200 90 3000 19.0 7.20 7.1 NA 6.25 4.0 3.28 Flood 57.0 67.1 5 2
9/2/2002 8:45 5000 500 6000 19.3 7.35 7.3 NA 5.23 3.1 3.54 Ebb 57 55.5 71.1 5 2 Chlorination
9/3/2002 7:50 900 580 3000 19.6 7.18 6.4 36 6.11 3.4 3.83 Flood 25 60.0 70.0 5 2
9/4/2002 9:25 5400 2200 1800 19.6 7.24 8.3 42 NA 4.5 4.13 Ebb 21 62.4 78.6 5 2 Chlorination
9/5/2002 8:25 5000 500 1700 20.5 7.21 11.2 25 4.23 6.3 431 Flood 15 64.6 74.4 5 2
9/6/2002 8:25 17000 900 17000 20.2 7.19 10.4 30 0.00 5.6 4.25 Flood 0 62.0 81.0 5 2
9/7/2002 8:15 67000 900 35000 19.0 7.23 11.1 10 NA 6.2 3.76 Flood 0 58.0 64.0 5 2
9/8/2002 8:15 21000 300 15000 17.4 7.27 9.2 36 6.80 4.5 3.25 Flood 0 55.0 60.0 5 2
9/9/2002 8:00 15000 430 16000 17.8 7.22 9.8 33 6.27 5.3 2.38 Flood 0 57.1 64.8 5 2
9/10/2002 7:10 16000 540 13000 18.5 7.13 10.0 NA 5.52 5.5 1.28 Flood 50 58.2 69.7 5 2 Chlorination
9/11/2002 7:10 26000 700 19000 18.6 7.24 10.0 NA 5.82 5.5 1.59 Flood 47 58.7 72.7 5 2
9/12/2002 7:12 56000 210 23000 18.5 7.34 10.3 58 4.64 5.7 2.17 Low Tide 64.1 73.3 5 2
9/14/2002 7:00 13000 3100 2000 18.6 7.16 8.5 45 4.23 4.4 3.49 Ebb 20 56.6 60.6 4 1
9/15/2002 7:05 4000 130 1100 17.9 7.14 8.9 10 191 4.8 3.87 Flood 19 55.0 59.6 4 1
9/16/2002 7:10 15000 130 2800 18.5 7.23 9.1 NA 4.39 4.6 4.04 Flood 60.0 65.0 5 2
9/17/2002 8:30 1000 2 1300 18.0 7.38 7.5 24 9.01 4.1 4.41 Flood 64.4 75.3 5 2
9/18/2002 8:34 3000 30 2300 18.4 7.24 6.3 25 8.55 3.3 4.54 Flood 12 68.9 86.3 5 2
9/19/2002 9:10 6000 80 2200 19.6 7.19 6.4 38 10.26 3.4 4.70 Flood 13 66.7 85.7 5 2
9/20/2002 9:40 13000 200 2200 19.4 7.46 5.6 36 10.33 2.9 4.84 High Tide 11 64.9 84.1 5 2
9/21/2002 8:22 300 150 1100 18.6 7.38 6.5 35 3.73 3.4 4.17 Flood 17 62.5 81.9 5 2
9/22/2002 9:06 200 40 600 18.9 7.41 6.6 NA 4.76 3.3 4.60 Flood 17 57.5 66.0 5 2
9/23/2002 8:28 300 110 740 19.1 7.34 5.6 42 5.55 2.9 3.92 Flood 35 62.4 80.2 5 2 Chlorination
9/24/2002 7:25 2000 230 2400 19.8 7.67 5.3 41 5.96 2.9 2.67 Flood 54 64.0 84.2 6 3
9/25/2002 7:25 2000 1900 2200 18.9 7.28 5.3 66 5.88 2.5 2.65 Flood 57 63.0 71.0 6 2
9/26/2002 7:20 1200 210 1900 18.4 7.34 4.4 59 3.08 2.2 2.67 Flood 32 67.0 71.0 5 2 Reverse Flow
9/27/2002 10:00 1100 230 5600 17.3 7.70 4.7 73 4.75 2.5 4.09 Flood 26 57.9 62.4 5 2 Chlorination
9/28/2002 8:30 800 110 5200 17.2 7.32 5.4 90 3.81 7.8 3.31 Flood 26 56.8 57.9 5 2
9/29/2002 8:04 200 30 5700 17.8 7.46 4.0 87 10.20 2.0 3.33 Flood 20 59.4 60.8 5 2
9/30/2002 7:20 300 50 3100 16.8 7.22 4.6 82 3.32 2.4 3.58 High Tide 26 59.4 63.3 5 2 Chlorination
10/1/2002 7:25 200 20 2300 17.8 7.62 4.7 123 10.39 2.4 3.90 Flood 28 60.3 72.1 4 1
10/2/2002 7:30 2000 120 1500 16.4 7.60 4.7 38 3.34 2.4 4.26 Flood 0 59.9 62.4 4 1
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TABLE 4-1

MICROBIOLOGY AND FIELD PARAMETERS (DAILY SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Boiler Fireside Wash (BFW)

Sample Total Coliform Fecal Coliform  Enterococcus Temperature Conductivity  Turbidity Dé)s)f;é\leid Salinity TI(?t(:ielg(‘i\l/geht Tide Flow Rate Intake Discharge Number of Pumps  Number of Units

Sample Date Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (ppt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Running Treatment
10/3/2002 7:25 1300 70 1200 17.0 7.70 4.8 4 2.60 2.0 4.53 Flood 0 59.6 67.6 4 1
10/4/2002 7:25 3000 90 2800 17.0 7.60 4.8 4 3.20 3.0 4.66 Flood 0 61.7 64.7 3 2 Chlorination
10/5/2002 7:15 3000 110 2100 17.6 7.04 4.8 29 2.55 25 4.36 Flood 0 61.8 61.8 3 1
10/6/2002 7:09 800 320 3500 17.3 6.92 4.6 7 2.98 2.3 3.86 Flood 0 61.4 68.2 2 1
10/7/2002 7:20 2100 520 1900 17.7 7.43 4.8 10 0.89 2.4 3.58 Flood 0 62.5 81.7 4 2 Chlorination
10/8/2002 7:30 800 120 1800 18.0 7.60 4.7 NA 2.40 2.0 3.28 Flood 0 62.4 83.6 4 2
10/9/2002 7:30 300 140 1300 17.8 7.70 4.5 NA 3.92 2.3 2.86 Flood 0 63.0 84.5 4 2 Chlorination
10/10/2002 7:30 430 150 740 17.3 8.07 4.4 NA 5.76 2.2 2.71 Flood 21 62.4 83.3 4 2
10/11/2002 7:30 420 130 710 16.5 8.07 4.2 62 451 2.1 2.86 Flood 22 60.5 79.0 4 2 Chlorination
10/12/2002 7:20 600 150 420 16.8 8.15 4.0 NA 4.75 2.0 3.25 Ebb 55
10/13/2002 10:07 1100 150 410 16.3 8.02 3.8 0 3.75 2.0 3.27 Ebb 49 64.0 72.0 4 2
10/14/2002 7:30 1100 180 730 16.4 7.79 3.6 69 3.39 1.8 4.14 Ebb 49 57.0 79.0 4 2
10/15/2002 7:20 500 260 900 16.0 7.98 3.4 NA 4.33 1.7 4.46 Flood 44 58.0 79.0 4 2 Chlorination
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TABLE 4-1

MICROBIOLOGY AND FIELD PARAMETERS (DAILY SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Boiler Sump Wash (BSW)

Sample Total Coliform Fecal Coliform  Enterococcus Temperature Conductivity  Turbidity Dé)s)f;é\leid Salinity TI(?t(:ie\gg\l/geht Tide Flow Rate Intake Discharge Number of Pumps  Number of Units

Sample Date Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (ppt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Running Treatment
7/18/2002 11:50 750 58 170 29.4 6.41 0.0 999 NA 0.0 1.94 Flood 121 62.5 75.8 4 1
7/20/2002 7:45 400 110 170 NA NA NA NA NA 3.46 Flood 64 66.0 71.0 4 1
7/21/2002 8:35 300 200 40 NA NA NA NA NA 3.64 Flood 63 66.0 72.0 4 1
7/22/2002 7:15 190 100 90 NA NA NA NA NA 2.42 Flood 133 63.0 78.0 4 1 Chlorination
7/23/2002 8:05 800 70 60 NA NA NA NA NA 2.67 Flood 205 54.4 65.3 4 1 Chlorination
7/24/2002 7:55 200 90 3000 NA NA NA NA NA 1.87 Flood 51 58.9 64.6 4 1 Chlorination
7/25/2002 7:55 300 10 50 NA NA NA NA NA 1.31 Flood 52 59.4 70.2 5 2 Chlorination
7/26/2002 7:45 40 11 50 NA NA NA NA NA 0.72 Flood 198 63.0 85.0 6 3 Chlorination
7/27/2002 8:05 90 2 40 NA NA NA NA NA 0.80 Flood 61 65.0 92.0 6 3
7/28/2002 8:05 22 <1 30 NA NA NA NA NA 0.76 Flood 49 67.0 80.0 6 3
7/29/2002 8:05 60 20 33 NA NA NA NA NA 0.92 Flood 80 67.4 79.6 6 3
7/30/2002 8:05 140 30 120 NA NA NA NA NA 1.26 Flood 77 71.0 72.9 6 3 Chlorination
7/31/2002 7:45 170 64 210 NA NA NA NA NA 1.71 Ebb 141 63.0 75.5 6 2
8/1/2002 8:10 3500 80 420 NA NA NA NA NA 2.15 Ebb 0 63.0 72.0 6 2 Chlorination
8/2/2002 7:50 520 70 750 NA NA NA NA NA 2.64 Ebb 0 64.8 80.0 5 2
8/3/2002 7:30 410 50 470 NA NA NA NA NA 3.03 Ebb 0 63.1 77.4 5 2
8/4/2002 8:25 1200 40 640 NA NA NA NA NA 3.29 Ebb 0 64.4 73.0 5 2 Reverse Flow
8/5/2002 7:55 2100 10 610 NA NA NA NA NA 3.41 Flood 92 62.0 79.5 5 2 Reverse Flow
8/6/2002 8:05 1700 270 730 NA NA NA NA NA 3.44 Flood 57 63.9 75.8 6 2 Reverse Flow
8/7/2002 7:30 2300 900 1100 NA NA NA NA NA 2.64 Flood 61 63.8 81.2 6 3 Reverse Flow
8/8/2002 7:35 1300 10 250 NA NA NA NA NA 2.14 Flood 62 63.1 85.9 7 3 Reverse Flow
8/9/2002 7:40 900 30 150 NA NA NA NA NA 1.56 Flood 65 63.0 85.0 6 2 Reverse Flow
8/10/2002 7:30 300 20 330 NA NA NA NA NA 0.70 Flood 68 63.0 74.0 7 3 Reverse Flow
8/11/2002 7:20 1000 170 900 NA NA NA NA NA 0.16 Flood 70 55.0 65.0 6 2
8/12/2002 7:33 3500 800 1500 NA NA NA NA NA 0.36 Flood 157 58.0 74.0 7 2
8/13/2002 7:50 3000 1500 610 NA NA NA NA NA 0.79 Flood 64 63.4 76.5 7 2
8/14/2002 7:15 800 190 460 NA NA NA NA NA 1.47 Ebb 67 65.1 77.6 7 3
8/15/2002 11:05 700 120 420 NA NA NA NA NA 2.72 Flood 69 60.2 87.9 7 3
8/16/2002 10:20 4000 130 290 NA NA NA NA NA 251 Flood 130 61.7 84.7 5 2
8/17/2002 11:00 3300 1100 270 NA NA NA NA NA 2.75 Ebb 117 62.3 83.0 5 2
8/18/2002 10:37 700 30 50 NA NA NA NA NA 3.17 Ebb 116 63.0 72.0 5 2
8/19/2002 10:55 500 8 80 NA NA NA NA NA 3.45 Ebb 94 64.6 85.5 5 2 Chlorination
8/20/2002 11:00 200 20 110 NA NA NA NA NA 3.76 Ebb 65.0 85.0 5 2
8/21/2002 10:30 2000 5 80 NA NA NA NA NA 4.24 Ebb 98 64.2 80.0 5 2
8/22/2002 10:35 1500 22 110 NA NA NA NA NA 4.38 Ebb 65.0 82.0 5 2
8/23/2002 10:15 1500 21 120 NA NA NA NA NA 4.38 Flood 90 61.5 83.7 5 2 Chlorination
8/24/2002 10:05 500 12 90 NA NA NA NA NA 4.19 Flood 64.1 81.1 5 2
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TABLE 4-1

MICROBIOLOGY AND FIELD PARAMETERS (DAILY SAMPLING)

CALIFORNIA ENERGY COMMISSION

Location: Boiler Sump Wash (BSW)

Sample Total Coliform Fecal Coliform  Enterococcus Temperature Conductivity  Turbidity Dé)s)f;é\leid Salinity TI(?t(:ie\gg\l/geht Tide Flow Rate Intake Discharge Number of Pumps  Number of Units
Sample Date Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (ppt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Running Treatment
8/25/2002 9:55 16000 3200 1500 NA NA NA NA NA 3.86 Flood 32 64.7 86.1 5 2
8/26/2002 9:55 300 40 50 NA NA NA NA NA 3.62 Flood 66 63.4 81.7 6 2
8/27/2002 11:00 700 5 240 NA NA NA NA NA 4.15 Flood 57 64.0 86.6 5 2 Chlorination
8/28/2002 10:35 520 250 710 NA NA NA NA NA 3.68 Flood 73 65.2 87.2 5 2
8/29/2002 10:50 200 50 200 NA NA NA NA NA 3.62 Flood 86 65.2 87.9 5 2
8/30/2002 9:00 300 80 420 NA NA NA NA NA 2.81 Flood 66.2 87.5 5 2
8/31/2002 7:10 200 10 270 NA NA NA NA NA 2.94 Flood 32 60.4 73.1 5 2
9/1/2002 7:40 50 10 150 NA NA NA NA NA 3.28 Flood 57.0 67.1 5 2
9/2/2002 8:55 21000 1600 11000 NA NA NA NA NA 351 Ebb 57 55.5 71.1 5 2 Chlorination
9/3/2002 8:10 1900 520 1200 NA NA NA NA NA 3.88 Flood 25 60.0 70.0 5 2
9/4/2002 9:45 800 130 80 25.0 7.82 1.8 2 6.50 0.8 4.03 Ebb 21 62.4 78.6 5 2 Chlorination
9/5/2002 8:40 2000 110 130 NA NA NA NA NA 4.42 Flood 15 64.6 74.4 5 2
9/6/2002 8:35 220 50 60 NA NA NA NA NA 4.39 Flood 0 62.0 81.0 5 2
9/7/2002 8:25 300 86 140 NA NA NA NA NA 3.97 Flood 0 58.0 64.0 5 2
9/8/2002 8:25 300 50 210 NA NA NA NA NA 3.49 Flood 0 55.0 60.0 5 2
9/9/2002 8:15 1200 30 70 NA NA NA NA NA 2.72 Flood 0 57.1 64.8 5 2
9/10/2002 7:20 1100 28 30 NA NA NA NA NA 1.41 Flood 50 58.2 69.7 5 2 Chlorination
9/11/2002 7:20 200 20 200 NA NA NA NA NA 1.65 Flood 47 58.7 72.7 5 2
9/12/2002 7:17 2000 520 1200 NA NA NA NA NA 2.17 Flood 64.1 73.3 5 2
9/13/2002 7:15 2000 430 630 25.6 7.21 1.2 1 6.76 0.5 2.84 Ebb 41 59.7 77.9 5 2
9/14/2002 7:10 100 9 66 NA NA NA NA NA 3.47 Ebb 20 56.6 60.6 4 1
9/15/2002 7:15 400 30 240 NA NA NA NA NA 3.89 Flood 19 55.0 59.6 4 1
9/16/2002 7:20 800 50 170 NA NA NA NA NA 4.09 Flood 60.0 65.0 5 2
9/17/2002 8:44 50 10 130 NA NA NA NA NA 4.40 Ebb 64.4 75.3 5 2
9/18/2002 8:53 210 75 90 NA NA NA NA NA 457 Flood 12 68.9 86.3 5 2
9/19/2002 9:17 200 75 210 NA NA NA NA NA 4.71 High Tide 13 66.7 85.7 5 2
9/20/2002 9:45 300 90 150 NA NA NA NA NA 4.83 Ebb 11 64.9 84.1 5 2
9/21/2002 8:33 10 1 270 NA NA NA NA NA 4.38 Flood 17 62.5 81.9 5 2
9/22/2002 8:43 400 20 360 NA NA NA NA NA 4.35 Flood 17 57.5 66.0 5 2
9/23/2002 9:08 100 10 65 NA NA NA NA NA 4.50 Flood 35 62.4 80.2 5 2 Chlorination
9/24/2002 7:40 2000 50 140 NA NA NA NA NA 2.91 Flood 54 64.0 84.2 6 3
9/25/2002 7:40 200 19 20 NA NA NA NA NA 2.84 Flood 57 63.0 71.0 6 2
9/26/2002 7:35 100 10 50 NA NA NA NA NA 2.80 Flood 32 67.0 71.0 5 2 Reverse Flow
9/27/2002 10:10 200 5 62 NA NA NA NA NA 417 Flood 26 57.9 62.4 5 2 Chlorination
9/28/2002 8:40 1300 230 1700 NA NA NA NA NA 3.36 Flood 26 56.8 57.9 5 2
9/29/2002 8:10 2000 130 420 NA NA NA NA NA 3.34 Flood 20 59.4 60.8 5 2
9/30/2002 7:35 110 50 1200 NA NA NA NA NA 3.57 Ebb 26 59.4 63.3 5 2 Chlorination
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TABLE 4-1

MICROBIOLOGY AND FIELD PARAMETERS (DAILY SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Boiler Sump Wash (BSW)

Sample Total Coliform Fecal Coliform  Enterococcus Temperature Conductivity  Turbidity Dé)s)f;é\leid Salinity TI(?t(:ielg(‘i\l/geht Tide Flow Rate Intake Discharge Number of Pumps  Number of Units
Sample Date Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (ppt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Running Treatment
10/1/2002 7:35 120 40 530 NA NA NA NA NA 3.90 Ebb 28 60.3 72.1 4 1
10/2/2002 7:35 90 30 21 NA NA NA NA NA 4.27 Flood 0 59.9 62.4 4 1
10/3/2002 7:35 200 30 170 NA NA NA NA NA 4.59 Flood 0 59.6 67.6 4 1
10/4/2002 7:35 5000 150 84 NA NA NA NA NA 4.78 Flood 0 61.7 64.7 3 2 Chlorination
10/5/2002 7:35 50 1 90 NA NA NA NA NA 4.74 Flood 0 61.8 61.8 3 1
10/6/2002 7:15 1200 140 410 NA NA NA NA NA 3.98 Flood 0 61.4 68.2 2 1
10/7/2002 7:30 700 130 1200 NA NA NA NA NA 3.82 Flood 0 62.5 81.7 4 2 Chlorination
10/8/2002 7:40 1100 140 410 NA NA NA NA NA 3.50 Flood 0 62.4 83.6 4 2
10/9/2002 7:40 3300 170 320 NA NA NA NA NA 3.04 Flood 0 63.0 84.5 4 2 Chlorination
10/10/2002 7:40 900 80 1500 NA NA NA NA NA 2.82 Flood 21 62.4 83.3 4 2
10/11/2002 7:40 1500 35 120 NA NA NA NA NA 2.90 Flood 22 60.5 79.0 4 2 Chlorination
10/12/2002 7:40 17000 3800 5400 NA NA NA NA NA 3.23 Ebb 55
10/13/2002 10:20 1500 70 330 NA NA NA NA NA 3.27 Ebb 49 64.0 72.0 4 2
10/14/2002 7:40 2300 950 890 NA NA NA NA NA 4.12 Ebb 49 57.0 79.0 4 2
10/15/2002 7:35 800 270 470 NA NA NA NA NA 4.46 Ebb 44 58.0 79.0 4 2 Chlorination
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TABLE 4-1

MICROBIOLOGY AND FIELD PARAMETERS (DAILY SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault (DVO0)

Sample Total Coliform Fecal Coliform  Enterococcus Temperature Conductivity  Turbidity Dé)s)f;é\leid Salinity TI(?t(:ie\gg\l/geht Tide Flow Rate Intake Discharge Number of Pumps  Number of Units

Sample Date Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (ppt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Running Treatment
7/16/2002 11:20 110 27 12 26.9 7.30 415 1 NA NR 1.93 Flood 67.0 84.6
7/17/2002 10:29 85 15 9 29.3 8.28 43.0 3 NA NR 1.32 Flood 67.4 86.1
7/18/2002 10:46 60 25 5 23.5 8.27 42.0 128 NA NR 1.68 Flood 121 62.5 75.8 4 1
7/19/2002 11:00 40 11 4 24.6 8.09 49.8 5 NA 32.8 2.09 Ebb 64 65.0 77.0 4 1
7/20/2002 9:45 20 9 9 22.4 8.14 48.7 3 NA 31.9 3.13 Ebb 64 66.0 71.0 4 1
7/21/2002 9:55 20 13 <1 21.3 7.91 18.2 76 NA NR 3.56 Ebb 63 66.0 72.0 4 1
7/22/2002 8:52 20 3 2 25.0 8.09 47.1 4 NA 30.7 3.67 Flood 133 63.0 78.0 4 1 Chlorination
7/23/2002 9:20 300 23 <1 22.9 7.81 35.8 6 NA NR 3.67 Flood 205 54.4 65.3 4 1 Chlorination
7/24/2002 9:02 30 20 <1 22.3 7.90 49.2 2 NA 32.2 3.05 Flood 51 58.9 64.6 4 1 Chlorination
7/25/2002 8:30 5 1 <1 21.3 7.91 46.0 4 NA NR 1.99 Flood 52 59.4 70.2 5 2 Chlorination
7/26/2002 8:55 80 40 <1 27.1 7.97 45.2 8 NA NR 1.97 Flood 198 63.0 85.0 6 3 Chlorination
7/27/2002 9:33 20 12 2 30.8 7.81 48.3 3 NA 31.6 2.26 Flood 61 65.0 92.0 6 3
7/28/2002 9:30 8 5 <1 26.1 8.01 49.2 104 NA 32.3 1.87 Flood 49 67.0 80.0 6 3
7/29/2002 9:15 12 8 4 25.1 8.04 48.5 105 NA 32.0 1.55 Flood 80 67.4 79.6 6 3
7/30/2002 9:07 2 <1 <1 23.7 7.94 46.6 10 NA 30.3 1.58 Flood 77 71.0 72.9 6 3 Chlorination
7/31/2002 9:05 30 20 3 27.5 7.96 47.8 NA NA 31.4 1.79 Flood 141 63.0 75.5 6 2
8/1/2002 9:20 <1 <1 <1 23.2 8.00 51.2 0 NA 33.7 2.14 Flood 0 63.0 72.0 6 2 Chlorination
8/2/2002 9:25 690 14 21 23.0 7.90 51.2 2 NA 33.6 2.48 Ebb 0 64.8 80.0 5 2
8/3/2002 8:45 90 3 <1 24.8 7.92 50.9 5 NA 335 2.92 Ebb 0 63.1 77.4 5 2
8/4/2002 9:25 180 10 <1 18.1 7.97 50.5 2 NA 33.1 3.17 Ebb 0 64.4 73.0 5 2 Reverse Flow
8/5/2002 9:00 330 14 3 24.6 7.65 3.7 6 NA NR 3.55 Ebb 92 62.0 79.5 5 2 Reverse Flow
8/6/2002 9:05 210 110 71 24.4 7.68 3.5 387 NA NR 3.78 Flood 57 63.9 75.8 6 2 Reverse Flow
8/7/2002 8:25 1300 420 31 24.9 7.86 4.5 10 NA NR 3.47 Flood 61 63.8 81.2 6 3 Reverse Flow
8/8/2002 8:45 210 30 21 235 8.26 3.9 9 NA NR 3.44 Flood 62 63.1 85.9 7 3 Reverse Flow
8/9/2002 8:40 600 300 55 25.3 8.44 4.9 NA NA NR 2.88 Flood 65 63.0 85.0 6 2 Reverse Flow
8/10/2002 9:15 900 350 70 25.9 8.37 7.0 NA NA NR 3.03 Flood 68 63.0 74.0 7 3 Reverse Flow
8/11/2002 8:25 90 13 9 19.8 7.91 47.4 NA NA 30.9 1.36 Flood 70 55.0 65.0 6 2
8/12/2002 8:40 110 7 3 23.8 7.93 47.6 81 NA 31.3 1.29 Flood 157 58.0 74.0 7 2
8/13/2002 9:05 300 5 1 26.3 7.93 49.4 46 NA 324 1.54 Flood 64 63.4 76.5 7 2
8/14/2002 8:00 20 2 1 24.8 7.68 47.3 NA NA 30.7 1.38 Flood 67 65.1 77.6 7 3
8/15/2002 9:48 20 4 <1 27.8 7.90 48.0 10 NA 32.0 2.17 Flood 69 60.2 87.9 7 3
8/16/2002 9:30 20 5 2 27.0 7.83 47.9 4 NA 32.6 2.55 Ebb 130 61.7 84.7 5 2
8/17/2002 9:34 100 19 2 24.9 7.66 44.3 0 NA NR 3.07 Ebb 117 62.3 83.0 5 2
8/18/2002 9:50 200 2 2 20.0 8.06 41.2 1 NA NR 3.49 Ebb 116 63.0 72.0 5 2
8/19/2002 9:40 30 20 <1 25.5 7.97 40.6 0 NA NR 3.95 Ebb 94 64.6 85.5 5 2 Chlorination
8/20/2002 9:20 10 <1 <1 25.5 7.95 42.5 1 NA NR 4.19 Flood 65.0 85.0 5 2
8/21/2002 9:50 20 1 <1 26.4 7.98 41.1 1 NA NR 4.30 Flood 98 64.2 80.0 5 2
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TABLE 4-1

MICROBIOLOGY AND FIELD PARAMETERS (DAILY SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault (DVO0)

Sample Total Coliform Fecal Coliform  Enterococcus Temperature Conductivity  Turbidity Dé)s)f;é\leid Salinity TI(?t(:ie\gg\l/geht Tide Flow Rate Intake Discharge Number of Pumps  Number of Units
Sample Date Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (ppt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Running Treatment
8/22/2002 9:30 30 5 30 25.7 7.84 42.2 2 NA NR 4.18 Flood 65.0 82.0 5 2
8/23/2002 9:35 40 3 <1 27.7 8.13 35.7 10 NA NR 4.06 Flood 90 61.5 83.7 5 2 Chlorination
8/24/2002 9:30 6 1 9 26.4 7.95 39.7 NA NA NR 3.77 Flood 64.1 81.1 5 2
8/25/2002 9:30 10 2 <1 20.2 7.98 41.8 NA NA NR 3.51 Flood 32 64.7 86.1 5 2
8/26/2002 9:30 20 3 <1 25.6 7.94 41.6 NA NA NR 3.26 Flood 66 63.4 81.7 6 2
8/27/2002 9:30 300 5 20 25.8 7.92 40.5 215 NA NR 3.06 Flood 57 64.0 86.6 5 2 Chlorination
8/28/2002 9:30 100 <1 <1 25.0 7.90 35.0 NA NA NR 2.95 Flood 73 65.2 87.2 5 2
8/29/2002 9:30 120 3 <1 28.0 7.93 315 NA NA NR 2.92 Flood 86 65.2 87.9 5 2
8/30/2002 9:30 30 4 2 25.2 7.93 32.3 NA NA NR 2.95 Flood 66.2 87.5 5 2
8/31/2002 7:40 40 1 1 20.1 7.92 30.3 NA NA NR 2.95 Flood 32 60.4 73.1 5 2
9/1/2002 8:15 10 1 <1 19.8 7.78 30.9 NA NA NR 3.27 Ebb 57.0 67.1 5 2
9/2/2002 9:30 <1 <1 <1 22.0 7.88 31.0 NA NA NR 3.40 Ebb 57 55.5 71.1 5 2 Chlorination
9/3/2002 9:10 250 10 <1 22.0 7.94 27.1 0 NA NR 3.81 Ebb 25 60.0 70.0 5 2
9/4/2002 8:45 600 30 16 25.7 8.00 48.8 5 NA 32.0 4.20 Flood 21 62.4 78.6 5 2 Chlorination
9/5/2002 9:20 300 10 2 24.6 7.94 50.5 2 NA 33.1 4.54 High Tide 15 64.6 74.4 5 2
9/6/2002 9:03 300 5 3 255 7.82 51.1 104 NA 33.6 4.71 Flood 0 62.0 81.0 5 2
9/7/2002 8:55 200 8 3 19.2 7.82 51.8 10 NA 34.0 451 Flood 0 58.0 64.0 5 2
9/8/2002 8:50 500 18 <1 17.7 7.86 51.3 6 NA 33.7 4.04 Flood 0 55.0 60.0 5 2
9/9/2002 8:40 70 7 <1 19.8 7.88 50.3 103 NA 33.1 3.29 Flood 0 57.1 64.8 5 2
9/10/2002 8:05 400 <1 <1 20.2 7.92 49.5 NA NA 32.4 2.13 Flood 50 58.2 69.7 5 2 Chlorination
9/11/2002 7:55 100 4 2 17.7 7.82 50.5 NA NA 33.1 1.95 Flood 47 58.7 72.7 5 2
9/12/2002 7:56 50 12 <1 18.1 7.85 49.7 0 NA 32.4 2.26 Flood 64.1 73.3 5 2
9/13/2002 8:40 40 1 <1 26.9 7.92 5.0 7 NA 32.6 2.79 Flood 41 59.7 77.9 5 2
9/14/2002 7:55 100 13 <1 17.9 7.91 48.2 0 NA 31.4 3.36 Ebb 20 56.6 60.6 4 1
9/15/2002 7:55 200 6 4 17.5 7.68 46.6 NA NA 30.2 3.86 Ebb 19 55.0 59.6 4 1
9/16/2002 7:55 200 10 3 19.9 7.92 51.4 NA NA 33.5 4.19 Flood 60.0 65.0 5 2
9/17/2002 8:10 40 3 10 21.8 7.90 51.3 2 NA 33.8 4.38 Flood 64.4 75.3 5 2
9/18/2002 8:09 20 3 4 27.9 7.02 45.3 1 NA NR 4.41 Flood 12 68.9 86.3 5 2
9/19/2002 8:52 20 <1 3 29.8 7.95 47.1 0 NA 30.8 4.64 Flood 13 66.7 85.7 5 2
9/20/2002 8:53 100 1 <1 28.2 8.00 47.1 1 NA 30.8 4.67 Flood 11 64.9 84.1 5 2
9/21/2002 9:53 10 <1 <1 20.3 7.93 47.0 1 NA 30.8 4.95 Flood 17 62.5 81.9 5 2
9/22/2002 8:12 3 <1 <1 20.9 7.99 51.8 NA NA 34.2 3.80 Flood 17 57.5 66.0 5 2
9/23/2002 7:50 100 9 <1 23.6 7.67 46.7 1 NA 30.3 3.23 Flood 35 62.4 80.2 5 2 Chlorination
9/24/2002 8:20 20 <1 1 27.4 8.07 46.4 2 NA 30.2 3.54 Flood 54 64.0 84.2 6 3
9/25/2002 8:15 30 1 <1 24.9 7.89 46.8 1 NA 30.5 3.31 Flood 57 63.0 71.0 6 2
9/26/2002 8:20 100 30 60 22.6 8.41 5.1 7 NA NR 3.27 Flood 32 67.0 71.0 5 2 Reverse Flow
9/27/2002 8:05 100 20 <1 18.0 8.26 42.9 4 NA NR 3.12 Flood 26 57.9 62.4 5 2 Chlorination
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TABLE 4-1
MICROBIOLOGY AND FIELD PARAMETERS (DAILY SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault (DVO0)

Sample Total Coliform Fecal Coliform  Enterococcus Temperature Conductivity  Turbidity Dé)s)f;é\leid Salinity TI(?t(:ielg(‘i\l/geht Tide Flow Rate Intake Discharge Number of Pumps  Number of Units
Sample Date Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (ppt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Running Treatment
9/28/2002 9:10 30 13 20 18.3 8.03 48.2 4 NA 315 3.52 Flood 26 56.8 57.9 5 2
9/29/2002 8:35 100 10 3 19.2 8.08 35.1 8 NA NR 3.38 Flood 20 59.4 60.8 5 2
9/30/2002 8:10 150 <1 <1 19.3 8.39 40.6 1 NA NR 3.54 Ebb 26 59.4 63.3 5 2 Chlorination
10/1/2002 8:10 20 <1 1 22.3 8.35 40.1 0 NA NR 3.85 Ebb 28 60.3 72.1 4 1
10/2/2002 8:05 5 1 <1 21.0 8.50 41.0 NA NA NR 4.26 Ebb 0 59.9 62.4 4 1
10/3/2002 8:10 20 1 <1 22.0 8.40 40.0 25 NA NR 4.69 High Tide 0 59.6 67.6 4 1
10/4/2002 8:15 8 <1 5 23.0 8.40 41.0 1 NA NR 5.10 Flood 0 61.7 64.7 3 2 Chlorination
10/5/2002 8:08 10 1 <1 18.0 8.33 41.0 3 NA NR 5.26 Flood 0 61.8 61.8 3 1
10/6/2002 7.47 10 2 1 17.2 8.28 50.3 NA NA 32.8 4.77 Flood 0 61.4 68.2 2 1
10/7/2002 8:05 30 12 1 25.4 8.37 50.9 10 NA 334 4.65 Flood 0 62.5 81.7 4 2 Chlorination
10/8/2002 8:10 30 12 <1 26.0 8.50 51.0 NA NA 33.0 4.18 Flood 0 62.4 83.6 4 2
10/9/2002 8:10 7 <1 1 28.0 8.48 50.3 NA NA 33.1 3.60 Flood 0 63.0 84.5 4 2 Chlorination
10/10/2002 8:10 4 <1 1 27.5 8.32 50.2 NA NA 32.7 3.20 Flood 21 62.4 83.3 4 2
10/11/2002 8:10 2 <1 1 27.2 8.28 50.3 NA NA 33.0 3.07 Flood 22 60.5 79.0 4 2 Chlorination
10/12/2002 9:29 10 3 9 23.9 8.42 49.8 NA NA 32.7 3.40 Flood 55
10/13/2002 8:58 12 5 9 214 8.44 47.2 NA NA 30.8 3.42 Ebb 49 64.0 72.0 4 2
10/14/2002 9:15 10 2 2 25.2 8.28 46.6 NA NA 30.3 3.61 Ebb 49 57.0 79.0 4 2
10/15/2002 8:35 <1 <1 1 16.0 7.84 47.3 NA NA 30.8 4.25 Ebb 44 58.0 79.0 4 2 Chlorination
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TABLE 4-1

MICROBIOLOGY AND FIELD PARAMETERS (DAILY SAMPLING)

CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault (DV10)

Sample Total Coliform Fecal Coliform  Enterococcus Temperature Conductivity  Turbidity Dé)s)f;é\leid Salinity TI(?t(:ie\gg\l/geht Tide Flow Rate Intake Discharge Number of Pumps  Number of Units

Sample Date Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (ppt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Running Treatment
7/16/2002 11:38 15 4 <1 26.9 7.32 47.0 2 NA 30.7 2.08 Flood 67.0 84.6
7/17/2002 11:07 10 3 <1 29.4 8.21 48.4 125 NA 34.4 1.62 Flood 67.4 86.1
7/18/2002 11:03 18 11 1 22.9 8.25 47.1 128 NA 30.8 1.71 Flood 121 62.5 75.8 4 1
7/19/2002 11:10 11 7 <1 24.2 8.13 51.8 8 NA 34.1 2.07 Ebb 64 65.0 77.0 4 1
7/20/2002 9:50 18 9 <1 22.0 8.15 50.7 3 NA 33.3 3.09 Ebb 64 66.0 71.0 4 1
7/21/2002 9:49 <1 <1 <1 22.5 8.14 47.0 100 NA 30.7 3.59 Ebb 63 66.0 72.0 4 1
7/22/2002 9:05 10 2 1 25.2 8.10 50.3 2 NA 33.0 3.73 Flood 133 63.0 78.0 4 1 Chlorination
7/23/2002 9:45 12 7 <1 21.9 7.93 49.6 1 NA 32.5 3.84 Flood 205 54.4 65.3 4 1 Chlorination
7/24/2002 9:15 11 7 <1 22.6 8.01 49.0 2 NA 32.2 3.27 Flood 51 58.9 64.6 4 1 Chlorination
7/25/2002 8:45 2 <1 <1 20.7 7.98 50.3 3 NA 33.0 2.27 Flood 52 59.4 70.2 5 2 Chlorination
7/26/2002 9:04 40 10 <1 28.0 8.00 46.3 7 NA 30.2 2.15 Flood 198 63.0 85.0 6 3 Chlorination
7/27/2002 9:44 5 3 <1 32.1 7.97 49.2 201 NA 32.2 2.42 Flood 61 65.0 92.0 6 3
7/28/2002 9:37 3 <1 <1 26.6 8.02 49.6 1 NA 325 2.02 Flood 49 67.0 80.0 6 3
7/29/2002 9:30 3 2 <1 25.5 8.04 50.4 3 NA 33.1 1.72 Flood 80 67.4 79.6 6 3
7/30/2002 9:25 <1 <1 <1 22.9 8.05 48.3 8 NA 317 1.70 Flood 77 71.0 72.9 6 3 Chlorination
7/31/2002 9:00 10 3 2 26.3 7.83 49.1 NA NA 32.1 1.77 Flood 141 63.0 75.5 6 2
8/1/2002 9:10 <1 <1 <1 22.0 7.98 51.1 0 NA 33.6 2.13 Flood 0 63.0 72.0 6 2 Chlorination
8/2/2002 9:40 420 8 12 23.6 8.00 51.3 2 NA 33.7 2.47 Ebb 0 64.8 80.0 5 2
8/3/2002 8:55 30 4 <1 24.7 7.97 51.1 8 NA 33.7 2.90 Ebb 0 63.1 77.4 5 2
8/4/2002 9:35 40 20 2 17.9 8.02 51.0 1 NA 33.4 3.14 Ebb 0 64.4 73.0 5 2 Reverse Flow
8/5/2002 9:15 120 9 4 22.8 7.72 20.7 4 NA NR 3.53 Ebb 92 62.0 79.5 5 2 Reverse Flow
8/6/2002 9:20 20 11 8 19.8 7.95 47.1 103 NA 30.7 3.80 Flood 57 63.9 75.8 6 2 Reverse Flow
8/7/2002 8:30 800 110 33 22.7 7.85 26.6 12 NA NR 3.53 Flood 61 63.8 81.2 6 3 Reverse Flow
8/8/2002 8:50 50 10 15 20.8 7.97 34.1 NA NA NR 3.52 Flood 62 63.1 85.9 7 3 Reverse Flow
8/9/2002 8:45 40 19 7 19.9 7.81 46.3 NA NA 30.1 2.98 Flood 65 63.0 85.0 6 2 Reverse Flow
8/10/2002 9:25 330 180 40 24.5 8.08 8.0 NA NA NR 3.23 Flood 68 63.0 74.0 7 3 Reverse Flow
8/11/2002 8:30 80 7 5 19.6 7.93 47.6 NA NA 311 1.47 Flood 70 55.0 65.0 6 2
8/12/2002 8:45 100 5 2 23.6 7.98 45.6 5 NA NR 1.38 Flood 157 58.0 74.0 7 2
8/13/2002 9:35 120 4 2 27.8 7.95 47.9 4 NA 314 1.99 Flood 64 63.4 76.5 7 2
8/14/2002 8:05 110 1 2 25.3 7.94 48.0 0 NA 314 1.39 Flood 67 65.1 77.6 7 3
8/15/2002 9:50 10 2 2 28.6 7.94 48.4 NA NA 31.8 2.17 Flood 69 60.2 87.9 7 3
8/16/2002 9:40 10 4 1 28.2 7.96 49.7 3 NA 33.7 2.53 Ebb 130 61.7 84.7 5 2
8/17/2002 9:50 80 5 2 26.4 7.86 46.5 240 NA 30.3 3.00 Ebb 117 62.3 83.0 5 2
8/18/2002 9:56 120 1 2 20.8 8.07 415 1 NA NR 3.46 Ebb 116 63.0 72.0 5 2
8/19/2002 9:50 20 4 <1 27.6 7.94 40.7 0 NA NR 3.90 Ebb 94 64.6 85.5 5 2 Chlorination
8/20/2002 9:25 3 1 1 27.3 7.94 41.4 1 NA NR 4.19 Flood 65.0 85.0 5 2
8/21/2002 9:45 20 <1 2 25.0 7.95 41.9 0 NA NR 4.30 Flood 98 64.2 80.0 5 2
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TABLE 4-1

MICROBIOLOGY AND FIELD PARAMETERS (DAILY SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault (DV10)

Sample Total Coliform Fecal Coliform  Enterococcus Temperature Conductivity  Turbidity Dé)s)f;é\leid Salinity TI(?t(:ie\gg\l/geht Tide Flow Rate Intake Discharge Number of Pumps  Number of Units
Sample Date Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (ppt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Running Treatment
8/22/2002 9:43 <1 <1 <1 26.0 7.93 42,5 2 NA NR 4.28 Flood 65.0 82.0 5 2
8/23/2002 9:45 10 2 <1 NA NA NA NA NA NA 4.16 Flood 90 61.5 83.7 5 2 Chlorination
8/24/2002 9:38 11 3 7 26.1 7.97 40.7 NA NA NR 3.91 Flood 64.1 81.1 5 2
8/25/2002 9:35 10 1 2 20.4 7.99 41.4 NA NA NR 3.58 Flood 32 64.7 86.1 5 2
8/26/2002 9:40 30 <1 1 26.0 7.93 41.6 NA NA NR 3.41 Flood 66 63.4 81.7 6 2
8/27/2002 9:45 300 3 10 26.5 7.97 40.6 NA NA NR 3.27 Flood 57 64.0 86.6 5 2 Chlorination
8/28/2002 9:45 200 <1 1 26.0 7.90 35.0 NA NA NR 3.12 Flood 73 65.2 87.2 5 2
8/29/2002 9:45 110 1 <1 30.1 7.93 317 NA NA NR 3.04 Flood 86 65.2 87.9 5 2
8/30/2002 9:45 20 1 <1 25.3 7.94 32.6 NA NA NR 3.03 Flood 66.2 87.5 5 2
8/31/2002 7:50 50 <1 <1 20.3 8.00 30.3 NA NA NR 2.95 Flood 32 60.4 73.1 5 2
9/1/2002 8:30 10 <1 <1 19.3 7.94 31.2 NA NA NR 3.25 Ebb 57.0 67.1 5 2
9/2/2002 9:40 <1 <1 <1 22.0 7.90 31.2 NA NA NR 3.36 Ebb 57 55.5 71.1 5 2 Chlorination
9/3/2002 9:15 100 5 <1 21.9 7.98 28.1 0 NA NR 3.79 Ebb 25 60.0 70.0 5 2
9/4/2002 9:03 <1 <1 <1 25.6 7.99 49.3 8 NA 324 4.19 Ebb 21 62.4 78.6 5 2 Chlorination
9/5/2002 9:25 500 2 <1 24.9 8.02 50.4 3 NA 33.2 4.53 Ebb 15 64.6 74.4 5 2
9/6/2002 9:10 80 2 2 27.4 7.86 51.2 105 NA 33.7 4.74 Flood 0 62.0 81.0 5 2
9/7/2002 9:00 40 6 2 19.5 7.90 51.8 10 NA 34.0 4.58 Flood 0 58.0 64.0 5 2
9/8/2002 8:55 90 8 1 17.8 7.94 51.9 4 NA 34.0 4.15 Flood 0 55.0 60.0 5 2
9/9/2002 8:45 120 20 20 NA NA NA NA NA NA 341 Flood 0 57.1 64.8 5 2
9/10/2002 8:15 180 <1 <1 20.1 7.96 50.8 NA NA 33.3 2.32 Flood 50 58.2 69.7 5 2 Chlorination
9/11/2002 9:30 100 2 <1 20.3 7.84 51.0 NA NA 33.6 3.30 Flood 47 58.7 72.7 5 2
9/12/2002 8:02 20 3 3 19.6 7.97 51.6 9 NA 33.9 2.28 Flood 64.1 73.3 5 2
9/13/2002 8:55 50 1 1 26.8 7.93 4.0 1 NA 31.8 2.82 Flood 41 59.7 77.9 5 2
9/14/2002 8:05 50 2 1 17.5 7.95 49.3 0 NA 32.2 3.33 Ebb 20 56.6 60.6 4 1
9/15/2002 8:05 100 1 5 18.1 7.80 51.6 NA NA 33.8 3.84 Ebb 19 55.0 59.6 4 1
9/16/2002 8:05 50 2 1 19.6 7.97 51.6 NA NA 34.0 4.19 High Tide 60.0 65.0 5 2
9/17/2002 8:20 2 <1 <1 22.0 7.97 51.3 3 NA 33.8 4.40 Flood 64.4 75.3 5 2
9/18/2002 8:15 30 3 6 28.0 7.90 45.7 1 NA NR 4.44 Flood 12 68.9 86.3 5 2
9/19/2002 8:56 50 4 7 30.1 7.97 47.0 1 NA 30.7 4.66 Flood 13 66.7 85.7 5 2
9/20/2002 9:00 100 <1 <1 28.8 8.00 47.3 1 NA 30.9 4.71 Flood 11 64.9 84.1 5 2
9/21/2002 10:03 10 <1 1 20.6 8.00 46.9 1 NA 30.6 4.95 Ebb 17 62.5 81.9 5 2
9/22/2002 9:33 10 2 <1 23.0 7.96 50.7 NA NA 33.5 4.89 Flood 17 57.5 66.0 5 2
9/23/2002 8:00 20 2 <1 24.5 7.98 46.8 2 NA 30.5 3.41 Flood 35 62.4 80.2 5 2 Chlorination
9/24/2002 8:45 10 <1 <1 28.6 8.07 46.7 4 NA 30.5 3.93 Flood 54 64.0 84.2 6 3
9/25/2002 8:25 10 1 1 23.7 7.97 47.5 2 NA 311 3.45 Flood 57 63.0 71.0 6 2
9/26/2002 8:40 500 4 <1 22.0 7.93 43.8 1 NA NR 3.50 Flood 32 67.0 71.0 5 2 Reverse Flow
9/27/2002 8:20 80 10 <1 18.9 8.26 43.0 103 NA NR 3.24 Flood 26 57.9 62.4 5 2 Chlorination
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TABLE 4-1
MICROBIOLOGY AND FIELD PARAMETERS (DAILY SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault (DV10)

Sample Total Coliform Fecal Coliform  Enterococcus Temperature Conductivity  Turbidity Dé)s)f;é\leid Salinity TI(?t(:ielg(‘i\l/geht Tide Flow Rate Intake Discharge Number of Pumps  Number of Units
Sample Date Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (ppt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Running Treatment
9/28/2002 9:15 20 10 5 18.0 8.29 49.6 7 NA 32.3 3.55 Flood 26 56.8 57.9 5 2
9/29/2002 8:45 50 4 1 19.0 8.42 36.3 22 NA NR 3.39 Flood 20 59.4 60.8 5 2
9/30/2002 8:20 <1 <1 <1 19.2 8.42 40.6 1 NA NR 3.53 Ebb 26 59.4 63.3 5 2 Chlorination
10/1/2002 8:15 10 3 <1 21.8 8.40 40.9 0 NA NR 3.83 Ebb 28 60.3 72.1 4 1
10/2/2002 8:10 20 2 <1 21.0 8.50 41.0 4 NA NR 4.25 Ebb 0 59.9 62.4 4 1
10/3/2002 8:20 10 1 <1 24.0 8.50 41.0 1 NA NR 4.69 Ebb 0 59.6 67.6 4 1
10/4/2002 8:15 4 <1 <1 23.0 8.50 41.0 1 NA NR 5.10 Flood 0 61.7 64.7 3 2 Chlorination
10/5/2002 8:11 10 1 <1 18.1 8.30 40.9 3 NA NR 5.26 Flood 0 61.8 61.8 3 1
10/6/2002 7:53 8 2 1 17.8 8.32 50.9 NA NA 33.3 4.87 Flood 0 61.4 68.2 2 1
10/7/2002 8:20 50 10 3 25.8 8.45 50.9 10 NA 335 4.97 Flood 0 62.5 81.7 4 2 Chlorination
10/8/2002 8:20 20 10 2 27.0 8.50 51.0 NA NA 34.0 4.40 Flood 0 62.4 83.6 4 2
10/9/2002 8:20 5 <1 <1 28.9 8.49 51.4 NA NA 33.9 3.79 Flood 0 63.0 84.5 4 2 Chlorination
10/10/2002 8:20 10 5 1 28.0 8.38 50.8 NA NA 335 3.33 Flood 21 62.4 83.3 4 2
10/11/2002 8:20 1 <1 5 28.4 8.35 50.9 NA NA 335 3.14 Flood 22 60.5 79.0 4 2 Chlorination
10/12/2002 9:15 5 1 <1 23.3 8.40 51.4 NA NA 34.1 3.34 Flood 55
10/13/2002 8:38 11 3 2 214 8.43 48.9 NA NA 32.0 3.48 Ebb 49 64.0 72.0 4 2
10/14/2002 8:50 8 1 <1 26.6 8.27 47.6 NA NA 31.2 3.78 Ebb 49 57.0 79.0 4 2
10/15/2002 8:45 <1 <1 <1 24.8 8.30 49.6 NA NA 32.6 4.19 Ebb 44 58.0 79.0 4 2 Chlorination
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TABLE 4-1
MICROBIOLOGY AND FIELD PARAMETERS (DAILY SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault (DV30)

Sample Total Coliform Fecal Coliform  Enterococcus Temperature Conductivity  Turbidity Dé)s)f;é\leid Salinity TI(?te:elgg\l/geht Tide Flow Rate Intake Discharge Number of Pumps  Number of Units
Sample Date Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (ppt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Running Treatment
9/18/2002 10:10 <1 <1 <1 29.1 7.90 44.9 6 NA NR 4.24 Ebb 12 68.9 86.3 5 2
9/19/2002 8:17 3 <1 2 29.2 7.95 46.3 10 NA 30.1 4.44 Flood 13 66.7 85.7 5 2
9/20/2002 8:20 <1 <1 <1 27.4 8.01 46.0 18 NA 30.0 4.33 Flood 11 64.9 84.1 5 2
9/21/2002 10:17 10 <1 1 27.9 7.85 51.7 0 NA 34.1 4.92 Ebb 17 62.5 81.9 5 2
9/24/20021 9:10 11 2 1 27.7 8.08 46.8 4 NA 30.5 4.28 Flood 54 64.0 84.2 6 3
9/25/2002 8:50 40 7 <1 245 7.96 47.7 1 NA 31.3 3.79 Flood 57 63.0 71.0 6 2
9/28/2002 9:15 10 5 <1 17.7 8.36 50.3 7 NA 32.9 3.55 Flood 26 56.8 57.9 5 2
9/29/2002 8:55 10 2 <1 18.7 8.46 36.6 16 NA NR 3.41 Flood 20 59.4 60.8 5 2
9/30/2002 8:30 <1 <1 <1 18.4 8.42 41.4 101 NA NR 3.52 Ebb 26 59.4 63.3 5 2 Chlorination
10/1/2002 8:40 10 2 <1 20.7 8.47 41.2 1 NA NR 3.74 Ebb 28 60.3 72.1 4 1
10/2/2002 8:15 2 <1 <1 20.0 8.50 41.0 NA NA NR 4.24 Ebb 0 59.9 62.4 4 1
10/3/2002 8:30 10 2 5 22.0 8.50 41.0 1 NA NR 4.67 Ebb 0 59.6 67.6 4 1
10/4/2002 8:30 <1 <1 <1 23.0 8.50 41.0 1 NA NR 5.14 Flood 0 61.7 64.7 3 2 Chlorination
10/5/2002 8:16 20 <1 <1 18.2 8.46 41.2 0 NA NR 5.31 Flood 0 61.8 61.8 3 1
10/6/2002 8:04 10 1 <1 18.0 8.26 50.8 NA NA 33.2 5.06 Flood 0 61.4 68.2 2 1
10/7/2002 8:35 20 2 1 24.6 8.53 51.4 10 NA 33.9 5.26 Flood 0 62.5 81.7 4 2 Chlorination
10/8/2002 8:30 9 4 <1 26.0 8.50 51.0 NA NA 34.0 4.62 Flood 0 62.4 83.6 4 2
10/9/2002 8:30 7 <1 1 29.0 8.48 50.9 NA NA 33.5 3.99 Flood 0 63.0 84.5 4 2 Chlorination
10/10/2002 8:30 1 <1 <1 29.7 8.41 51.1 NA NA 33.6 3.47 Flood 21 62.4 83.3 4 2
10/11/2002 8:30 <1 <1 3 27.5 8.36 50.9 NA NA 33.5 3.21 Flood 22 60.5 79.0 4 2 Chlorination
10/12/2002 8:50 5 1 <1 23.2 8.35 51.2 NA NA 33.7 3.28 Flood 55
10/13/2002 8:20 5 <1 1 20.9 8.39 49.2 NA NA 32.0 3.55 Ebb 49 64.0 72.0 4 2
10/14/2002 8:30 4 <1 <1 25.6 8.14 47.9 NA NA 31.3 3.89 Ebb 49 57.0 79.0 4 2
10/15/2002 8:55 <1 <1 <1 25.2 8.32 49.3 NA NA 32.5 4.12 Ebb 44 58.0 79.0 4 2 Chlorination
KOMEX
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TABLE 4-1

MICROBIOLOGY AND FIELD PARAMETERS (DAILY SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: General Retention Basin (GP)

Sample Total Coliform Fecal Coliform  Enterococcus Temperature Conductivity  Turbidity Dé)s)f;é\leid Salinity TI(?te:agg\l/geht Tide Flow Rate Intake Discharge Number of Pumps  Number of Units

Sample Date Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (ppt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Running Treatment
7/16/2002 11:50 220 170 42 29.2 8.52 3.8 126 NA 1.9 2.40 Flood 67.0 84.6
7/17/2002 11:30 300 150 38 28.5 8.61 3.6 9 6.16 1.8 1.83 Flood 67.4 86.1
7/18/2002 11:17 300 130 25 28.2 8.52 3.0 23 4.47 1.4 1.77 Flood 121 62.5 75.8 4 1
7/19/2002 11:39 210 130 45 28.3 8.44 2.6 18 4.66 1.2 2.04 Flood 64 65.0 77.0 4 1
7/20/2002 8:30 50 30 10 27.6 7.59 2.8 10 1.20 1.3 3.47 Ebb 64 66.0 71.0 4 1
7/21/2002 9:00 1400 700 2 26.4 7.15 3.0 13 2.22 1.5 3.69 Flood 63 66.0 72.0 4 1
7/22/2002 7:50 800 40 40 26.7 8.26 3.2 30 6.47 1.5 2.98 Flood 133 63.0 78.0 4 1 Chlorination
7/23/2002 8:55 100 50 50 27.8 7.34 2.7 15 2.07 1.3 3.41 Flood 205 54.4 65.3 4 1 Chlorination
7/24/2002 8:35 1100 120 50 27.4 7.57 2.3 20 2.85 1.1 2.63 Flood 51 58.9 64.6 4 1 Chlorination
7/25/2002 8:15 300 150 12 28.6 8.34 2.3 12 5.14 1.1 1.70 Flood 52 59.4 70.2 5 2 Chlorination
7/26/2002 8:10 50 40 3 29.7 8.13 25 8 4.25 1.2 1.14 Flood 198 63.0 85.0 6 3 Chlorination
7/27/2002 8:34 90 70 4 29.8 7.99 2.3 13 3.35 1.0 1.25 Flood 61 65.0 92.0 6 3
7/28/2002 8:35 100 70 <1 29.6 8.02 2.1 10 3.24 1.0 1.10 Flood 49 67.0 80.0 6 3
7/29/2002 8:30 120 20 13 28.5 8.06 1.4 13 3.86 0.6 1.10 Flood 80 67.4 79.6 6 3
7/30/2002 8:40 600 70 15 27.4 8.38 2.3 10 4.15 1.1 1.39 Flood 77 71.0 72.9 6 3 Chlorination
7/31/2002 8:15 13000 500 570 26.9 8.11 2.2 NA 4.15 1.0 1.69 Flood 141 63.0 75.5 6 2
8/1/2002 10:05 <1 <1 <1 26.3 8.17 25 14 4.94 1.2 2.27 Flood 0 63.0 72.0 6 2 Chlorination
8/2/2002 8:20 <1 <1 <1 26.7 7.69 2.5 15 4.40 1.2 2.58 Ebb 0 64.8 80.0 5 2
8/3/2002 8:05 6800 900 180 25.5 7.41 2.4 18 2.82 1.2 3.00 Ebb 0 63.1 77.4 5 2
8/4/2002 8:40 6500 910 51 25.2 7.47 2.6 22 2.60 1.2 3.28 Ebb 0 64.4 73.0 5 2 Reverse Flow
8/5/2002 8:23 500 38 7 25.7 7.59 25 6 1.70 1.6 3.52 Flood 92 62.0 79.5 5 2 Reverse Flow
8/6/2002 8:30 3300 940 53 24.9 7.70 2.5 10 5.45 1.2 3.63 Flood 57 63.9 75.8 6 2 Reverse Flow
8/7/2002 7:55 1800 70 35 26.0 7.83 4.2 10 3.58 2.1 3.06 Flood 61 63.8 81.2 6 3 Reverse Flow
8/8/2002 8:05 220 50 11 26.0 8.29 3.8 NA 5.50 1.9 2.75 Flood 62 63.1 85.9 7 3 Reverse Flow
8/9/2002 8:05 790 220 62 26.6 8.52 4.0 NA 6.47 2.0 2.12 Flood 65 63.0 85.0 6 2 Reverse Flow
8/10/2002 7:55 2300 500 90 26.5 8.67 4.5 NA 6.94 2.4 1.24 Flood 68 63.0 74.0 7 3 Reverse Flow
8/11/2002 7:50 300 150 5 26.7 8.14 35 NA 5.91 1.7 0.66 Flood 70 55.0 65.0 6 2
8/12/2002 8:00 200 50 33 26.6 8.19 4.1 10 4.27 2.1 0.66 Flood 157 58.0 74.0 7 2
8/13/2002 8:10 90 60 22 26.7 7.96 35 11 4.04 1.8 0.93 Flood 64 63.4 76.5 7 2
8/14/2002 7:32 200 50 40 22.3 7.94 3.4 NA 4.34 1.7 1.42 Ebb 67 65.1 77.6 7 3
8/15/2002 11:30 110 30 30 28.3 8.25 3.3 9 7.34 1.6 2.98 Flood 69 60.2 87.9 7 3
8/16/2002 10:55 110 15 40 27.8 8.30 3.1 14 5.89 1.5 2.58 Flood 130 61.7 84.7 5 2
8/17/2002 11:30 6100 32 30 25.0 8.31 3.1 11 NA 1.5 2.71 Ebb 117 62.3 83.0 5 2
8/18/2002 11:00 400 200 40 21.2 8.37 9.9 13 9.37 5.0 3.04 Ebb 116 63.0 72.0 5 2
8/19/2002 11:30 200 110 8 24.2 8.17 15.2 11 10.17 8.8 3.15 Ebb 94 64.6 85.5 5 2 Chlorination
8/20/2002 11:45 100 10 4 23.2 8.18 18.7 10 NA 11.3 3.33 Ebb 65.0 85.0 5 2
8/21/2002 11:15 100 10 2 22.4 8.25 21.8 8 NA 13.3 3.95 Ebb 98 64.2 80.0 5 2
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TABLE 4-1

MICROBIOLOGY AND FIELD PARAMETERS (DAILY SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: General Retention Basin (GP)

Sample Total Coliform Fecal Coliform  Enterococcus Temperature Conductivity  Turbidity Dé)s)f;é\leid Salinity TI(?te:agg\l/geht Tide Flow Rate Intake Discharge Number of Pumps  Number of Units
Sample Date Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (ppt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Running Treatment
8/22/2002 11:20 1300 20 30 25.6 8.39 21.7 10 NA 13.1 4.18 Ebb 65.0 82.0 5 2
8/23/2002 11:00 5000 50 40 245 8.65 19.3 10 NA 11.6 4.45 Ebb 90 61.5 83.7 5 2 Chlorination
8/24/2002 10:15 200 13 30 24.9 8.35 18.7 NA NA 11.0 4.28 Flood 64.1 81.1 5 2
8/25/2002 10:15 200 30 30 23.7 8.41 23.7 NA NA 14.4 4.10 Flood 32 64.7 86.1 5 2
8/26/2002 10:25 2000 20 50 25.1 8.30 25.2 NA NA 15.5 4.00 Flood 66 63.4 81.7 6 2
8/27/2002 11:24 7000 20 210 24.0 8.45 25.5 14 10.27 15.7 4.35 Flood 57 64.0 86.6 5 2 Chlorination
8/28/2002 10:55 8000 20 50 23.0 8.30 21.0 NA 9.30 12.0 3.88 Flood 73 65.2 87.2 5 2
8/29/2002 11:05 3300 25 100 25.2 8.36 16.9 NA 8.00 9.9 3.75 Flood 86 65.2 87.9 5 2
8/30/2002 9:20 900 20 20 24.2 8.30 13.5 NA 7.82 7.7 2.90 Flood 66.2 87.5 5 2
8/31/2002 7:30 7000 10 60 22.3 8.21 12.5 NA 6.12 7.1 2.94 Flood 32 60.4 73.1 5 2
9/1/2002 8:00 7000 50 48 22.9 7.97 11.8 NA 7.42 6.7 3.27 Ebb 57.0 67.1 5 2
9/2/2002 9:15 5000 90 700 24.9 8.41 10.1 NA 6.81 5.7 3.45 Ebb 57 55.5 71.1 5 2 Chlorination
9/3/2002 8:40 5300 30 40 25.0 8.23 10.4 35 8.00 4.9 3.88 Ebb 25 60.0 70.0 5 2
9/4/2002 9:55 9000 80 60 25.1 8.28 12.5 10 7.48 7.1 3.96 Ebb 21 62.4 78.6 5 2 Chlorination
9/5/2002 9:10 5000 50 30 25.3 8.27 12.5 7 7.87 7.2 4.53 Flood 15 64.6 74.4 5 2
9/6/2002 8:55 5000 120 50 24.1 8.26 9.6 6 6.57 5.3 4.62 Flood 0 62.0 81.0 5 2
9/7/2002 8:45 32000 50 30 24.9 8.58 10.6 NA NA 6.0 4.34 Flood 0 58.0 64.0 5 2
9/8/2002 8:40 3000 10 12 24.2 8.31 11.1 11 7.99 6.6 3.83 Flood 0 55.0 60.0 5 2
9/9/2002 8:30 900 13 28 23.8 8.32 9.2 6 6.55 5.1 3.06 Flood 0 57.1 64.8 5 2
9/10/2002 7:45 1300 12 11 224 8.31 9.3 NA 6.81 5.1 1.79 Flood 50 58.2 69.7 5 2 Chlorination
9/11/2002 7:35 3000 18 20 25.0 8.17 8.7 NA 6.04 4.7 1.76 Flood 47 58.7 72.7 5 2
9/12/2002 7:37 500 170 120 20.7 8.20 8.1 6 5.90 4.3 221 Flood 64.1 73.3 5 2
9/13/2002 7:55 900 50 50 24.0 8.34 7.5 16 6.74 4.0 2.78 Ebb 41 59.7 77.9 5 2
9/14/2002 7:30 2000 34 47 235 8.20 6.6 27 6.92 3.5 3.43 Ebb 20 56.6 60.6 4 1
9/15/2002 7:35 3000 21 25 23.4 8.27 6.4 NA 6.65 3.4 3.89 Ebb 19 55.0 59.6 4 1
9/16/2002 7:35 8000 180 110 21.7 8.37 5.8 NA 7.05 3.0 4.15 Flood 60.0 65.0 5 2
9/17/2002 8:50 800 13 90 23.4 8.21 5.2 21 7.21 2.7 4.39 Ebb 64.4 75.3 5 2
9/18/2002 8:48 3000 70 30 23.5 8.18 5.7 6 6.82 3.0 4.57 Flood 12 68.9 86.3 5 2
9/19/2002 9:27 200 40 28 24.1 8.20 6.3 7 8.15 3.3 4.70 Ebb 13 66.7 85.7 5 2
9/20/2002 9:33 200 50 28 23.6 8.50 6.2 7 8.66 3.3 4.83 Flood 11 64.9 84.1 5 2
9/21/2002 8:53 30 10 40 23.8 8.40 5.7 8 8.63 3.0 461 Flood 17 62.5 81.9 5 2
9/22/2002 8:32 200 5 30 23.6 8.60 6.2 NA 9.07 3.3 4.13 Flood 17 57.5 66.0 5 2
9/23/2002 8:45 10 6 20 24.6 8.64 5.7 12 9.86 2.9 4.15 Flood 35 62.4 80.2 5 2 Chlorination
9/24/2002 8:10 1600 20 30 25.0 8.12 5.2 13 10.00 2.9 3.38 Flood 54 64.0 84.2 6 3
9/25/2002 8:00 500 5 23 25.1 8.10 5.3 9 8.59 2.9 3.10 Flood 57 63.0 71.0 6 2
9/26/2002 8:05 50 10 50 24.5 8.48 4.3 6 7.24 2.1 3.11 Flood 32 67.0 71.0 5 2 Reverse Flow
9/27/2002 10:30 1200 40 12 24.7 8.92 4.1 11 7.87 2.1 4.32 Flood 26 57.9 62.4 5 2 Chlorination
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TABLE 4-1
MICROBIOLOGY AND FIELD PARAMETERS (DAILY SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: General Retention Basin (GP)

Sample Total Coliform Fecal Coliform  Enterococcus Temperature Conductivity  Turbidity Dé)s)f;é\leid Salinity Tl(?teagg\l/geht Tide Flow Rate Intake Discharge Number of Pumps  Number of Units
Sample Date Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (ppt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Running Treatment
9/28/2002 9:00 700 130 510 23.1 8.90 5.6 8 6.53 2.9 3.47 Flood 26 56.8 57.9 5 2
9/29/2002 8:25 120 15 30 23.1 8.79 3.9 16 7.14 1.9 3.36 Flood 20 59.4 60.8 5 2
9/30/2002 7:55 200 20 80 22.7 8.92 4.0 24 7.04 2.0 3.56 Ebb 26 59.4 63.3 5 2 Chlorination
10/1/2002 7:55 30 5 73 22.4 9.12 4.4 4 6.73 2.4 3.88 Ebb 28 60.3 72.1 4 1
10/2/2002 7:55 200 8 70 21.0 9.00 3.6 40 NA 2.0 4.27 Ebb 0 59.9 62.4 4 1
10/3/2002 7:55 1200 30 35 21.0 9.20 4.5 1 6.10 2.0 4.67 Flood 0 59.6 67.6 4 1
10/4/2002 8:05 300 21 53 21.0 9.20 4.6 1 5.50 3.0 5.04 Flood 0 61.7 64.7 3 2 Chlorination
10/5/2002 7:48 80 10 19 21.5 8.87 5.1 6 5.98 2.6 4.99 Flood 0 61.8 61.8 3 1
10/6/2002 7:35 100 26 73 20.9 8.97 6.1 NA 6.77 3.2 4.44 Flood 0 61.4 68.2 2 1
10/7/2002 7:50 80 22 55 NA NA NA NA NA 4.30 Flood 0 62.5 81.7 4 2 Chlorination
10/8/2002 8:00 1800 360 80 22.0 9.00 6.2 NA 7.00 3.0 3.96 Flood 0 62.4 83.6 4 2
10/9/2002 8:00 110 31 30 23.8 8.96 6.2 NA 7.61 3.3 3.41 Flood 0 63.0 84.5 4 2 Chlorination
10/10/2002 8:00 200 14 23 NA NA NA NA NA 3.07 Flood 21 62.4 83.3 4 2
10/11/2002 8:00 150 23 91 NA NA NA NA NA 3.01 Flood 22 60.5 79.0 4 2 Chlorination
10/12/2002 8:00 400 130 170 NA NA NA NA NA 3.23 Flood 55
10/13/2002 9:40 90 20 120 NA NA NA NA NA 331 Ebb 49 64.0 72.0 4 2
10/14/2002 8:00 150 40 110 NA NA NA NA NA 4.04 Ebb 49 57.0 79.0 4 2
10/15/2002 8:00 300 130 240 20.9 8.73 4.7 NA 7.30 2.4 4.42 Ebb 44 58.0 79.0 4 2 Chlorination
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TABLE 4-1

MICROBIOLOGY AND FIELD PARAMETERS (DAILY SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Heat Treatment Opposite Flow (OF)

Sample Total Coliform Fecal Coliform  Enterococcus Temperature Conductivity  Turbidity Dé)s)f;é\leid Salinity Tl(?teagg\l/geht Tide Flow Rate Intake Discharge Number of Pumps  Number of Units
Sample Date Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (ppt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Running Treatment
8/6/2002 9:55 100 2 3 25.5 7.94 50.9 10 4.89 335 3.74 Ebb 57 63.9 75.8 6 2 Reverse Flow
8/7/2002 9:08 200 5 3 28.3 7.90 49.9 10 5.04 32.9 3.89 Flood 61 63.8 81.2 6 3 Reverse Flow
8/8/2002 9:15 100 5 3 29.0 7.92 51.5 NA 5.15 34.0 3.84 Flood 62 63.1 85.9 7 3 Reverse Flow
8/9/2002 9:10 20 12 2 28.8 7.77 51.4 NA 4.72 33.9 3.44 Flood 65 63.0 85.0 6 2 Reverse Flow
8/10/2002 9:50 20 4 4 26.2 7.95 52.4 NA 4.90 34.8 3.69 Flood 68 63.0 74.0 7 3 Reverse Flow
9/26/2002 9:40 20 <1 <1 22.2 8.00 43.6 4 7.82 28.2 4.16 Flood 32 67.0 71.0 5 2 Reverse Flow
KOMEX
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TABLE 4-1

MICROBIOLOGY AND FIELD PARAMETERS (DAILY SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Intake Vault (IV)

Sample Total Coliform Fecal Coliform  Enterococcus Temperature Conductivity  Turbidity Dé)s)f;é\leid Salinity Tl(?teagg\l/geht Tide Flow Rate Intake Discharge Number of Pumps  Number of Units

Sample Date Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (ppt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Running Treatment
7/16/2002 10:30 <1 <1 <1 21.3 7.57 47.4 110 7.38 31.8 1.26 Flood 67.0 84.6
7/17/2002 10:03 2 <1 <1 20.5 8.22 48.6 0 6.83 31.8 1.22 Flood 67.4 86.1
7/18/2002 10:00 <1 <1 <1 NA 8.18 51.6 2 6.30 335 1.72 Ebb 121 62.5 75.8 4 1
7/19/2002 10:10 11 2 1 19.4 8.07 52.2 4 6.33 34.4 2.32 Ebb 64 65.0 77.0 4 1
7/20/2002 9:20 12 5 <1 20.0 8.16 51.3 2 5.63 33.7 3.28 Ebb 64 66.0 71.0 4 1
7/21/2002 9:30 3 <1 <1 20.0 7.98 475 0 6.16 31.0 3.66 Ebb 63 66.0 72.0 4 1
7/22/2002 8:20 4 1 <1 18.4 8.09 51.2 1 6.50 33.6 3.36 Flood 133 63.0 78.0 4 1 Chlorination
7/23/2002 9:55 <1 <1 1 14.1 8.03 51.1 21 6.89 33.0 3.89 Flood 205 54.4 65.3 4 1 Chlorination
7/24/2002 9:50 1 1 2 14.0 8.05 51.2 64 7.10 33.3 3.68 Flood 51 58.9 64.6 4 1 Chlorination
7/25/2002 9:05 6 <1 1 14.8 8.07 52.0 NA 6.64 33.9 2.63 Flood 52 59.4 70.2 5 2 Chlorination
7/26/2002 8:30 5 <1 <1 16.1 8.00 50.7 NA 7.83 33.0 1.51 Flood 198 63.0 85.0 6 3 Chlorination
7/27/2002 9:05 2 <1 <1 19.1 8.00 50.3 4 6.47 33.0 1.75 Flood 61 65.0 92.0 6 3
7/28/2002 9:05 <1 <1 <1 20.6 8.01 50.9 10 6.28 334 1.50 Flood 49 67.0 80.0 6 3
7/29/2002 8:50 5 1 <1 19.0 8.04 51.4 3 6.91 33.6 1.28 Flood 80 67.4 79.6 6 3
7/30/2002 9:54 1 <1 <1 16.0 8.07 49.9 11 6.68 325 1.98 Flood 77 71.0 72.9 6 3 Chlorination
7/31/2002 8:30 6 1 <1 17.9 7.82 52.4 NA 6.80 34.4 1.70 Flood 141 63.0 75.5 6 2
8/1/2002 8:45 21 2 2 15.9 7.91 51.4 NA 7.41 334 2.12 Ebb 0 63.0 72.0 6 2 Chlorination
8/2/2002 9:00 2 1 <1 17.8 7.99 51.8 2 6.98 33.9 2.50 Ebb 0 64.8 80.0 5 2
8/3/2002 8:25 20 5 <1 20.0 7.97 51.6 5 6.11 34.2 2.96 Ebb 0 63.1 77.4 5 2
8/4/2002 8:55 30 20 5 18.5 7.98 51.4 2 5.19 33.7 3.25 Ebb 0 64.4 73.0 5 2 Reverse Flow
8/5/2002 8:36 30 1 5 17.4 7.86 51.4 0 5.47 34.1 3.54 Flood 92 62.0 79.5 5 2 Reverse Flow
8/6/2002 8:45 40 5 4 18.4 7.92 50.4 10 4.82 34.0 3.71 Flood 57 63.9 75.8 6 2 Reverse Flow
8/7/2002 8:10 30 5 <1 18.7 7.97 50.3 10 5.46 33.0 3.28 Flood 61 63.8 81.2 6 3 Reverse Flow
8/8/2002 8:30 20 2 2 18.0 7.95 51.8 NA 5.28 33.9% 3.20 Flood 62 63.1 85.9 7 3 Reverse Flow
8/9/2002 8:15 15 7 2 18.9 7.82 51.6 NA 5.19 34.2% 2.35 Flood 65 63.0 85.0 6 2 Reverse Flow
8/10/2002 8:15 30 11 3 18.8 7.96 51.9 NA 5.39 35.1 1.69 Flood 68 63.0 74.0 7 3 Reverse Flow
8/11/2002 8:00 20 5 2 15.8 7.92 50.2 NA 6.03 32.6 0.85 Flood 70 55.0 65.0 6 2
8/12/2002 8:22 5 <1 2 16.3 8.03 51.5 13 5.62 33.6 0.96 Flood 157 58.0 74.0 7 2
8/13/2002 8:30 5 3 <1 17.3 7.98 51.8 4 5.84 33.9 1.11 Flood 64 63.4 76.5 7 2
8/14/2002 7:45 3 2 <1 18.9 7.96 50.3 NA 7.87 33.1 1.39 Ebb 67 65.1 77.6 7 3
8/15/2002 9:56 5 2 <1 18.6 8.08 50.4 NA 7.37 33.0 2.19 Flood 69 60.2 87.9 7 3
8/16/2002 9:45 11 2 <1 18.2 8.07 50.4 2 7.15 32.9 2.52 Ebb 130 61.7 84.7 5 2
8/17/2002 10:00 5 <1 <1 19.3 7.74 46.2 170 NA NR 2.96 Ebb 117 62.3 83.0 5 2
8/18/2002 10:00 10 2 <1 17.8 8.11 42.5 0 9.98 NR 3.43 Ebb 116 63.0 72.0 5 2
8/19/2002 9:45 2 <1 2 17.0 8.02 42.9 0 NA NR 3.93 Ebb 94 64.6 85.5 5 2 Chlorination
8/20/2002 9:15 4 2 <1 18.5 8.01 42.6 0 10.44 NR 4.18 Flood 65.0 85.0 5 2
8/21/2002 9:55 30 4 <1 18.3 8.08 42.9 1 NA NR 431 Flood 98 64.2 80.0 5 2
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TABLE 4-1

MICROBIOLOGY AND FIELD PARAMETERS (DAILY SAMPLING)

CALIFORNIA ENERGY COMMISSION

Location: Intake Vault (IV)

Sample Total Coliform Fecal Coliform  Enterococcus Temperature Conductivity  Turbidity Dé)s)f;é\leid Salinity Tl(?teagg\l/geht Tide Flow Rate Intake Discharge Number of Pumps  Number of Units
Sample Date Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (ppt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Running Treatment
8/22/2002 9:50 10 <1 1 20.4 8.02 41.8 3 NA NR 431 Flood 65.0 82.0 5 2
8/23/2002 9:55 10 <1 <1 19.7 8.35 35.6 10 NA NR 4.25 Flood 90 61.5 83.7 5 2 Chlorination
8/24/2002 9:52 10 2 <1 19.3 8.06 41.3 NA NA NR 4.03 Flood 64.1 81.1 5 2
8/25/2002 9:40 3 2 1 17.9 8.02 41.7 NA NA NR 3.66 Flood 32 64.7 86.1 5 2
8/26/2002 9:45 20 <1 1 18.8 8.00 41.6 NA NA NR 3.48 Flood 66 63.4 81.7 6 2
8/27/2002 10:00 3 <1 <1 19.5 8.07 40.1 4 9.97 NR 3.47 Flood 57 64.0 86.6 5 2 Chlorination
8/28/2002 10:00 1 <1 <1 19.0 8.00 35.0 NA 9.80 NR 3.29 Flood 73 65.2 87.2 5 2
8/29/2002 10:00 2 1 <1 20.6 8.06 317 NA 10.10 NR 3.18 Flood 86 65.2 87.9 5 2
8/30/2002 10:00 20 <1 1 20.2 8.03 324 20 10.10 NR 3.12 Flood 66.2 87.5 5 2
8/31/2002 8:00 10 <1 <1 16.9 8.11 30.5 NA 10.34 NR 2.95 Flood 32 60.4 73.1 5 2
9/1/2002 8:50 1 <1 <1 17.2 7.99 30.9 NA 11.42 NR 3.23 Ebb 57.0 67.1 5 2
9/2/2002 10:00 10 <1 120 17.5 8.01 31.0 NA 11.09 NR 3.28 Ebb 57 55.5 71.1 5 2 Chlorination
9/3/2002 9:45 2 1 <1 16.5 8.02 28.2 41 11.41 NR 3.63 Ebb 25 60.0 70.0 5 2
9/4/2002 9:12 27 9 5 18.2 8.01 49.4 15 10.11 32.1 4.18 Ebb 21 62.4 78.6 5 2 Chlorination
9/5/2002 9:45 3 <1 1 19.5 8.02 51.1 5 10.48 335 4.48 Ebb 15 64.6 74.4 5 2
9/6/2002 9:35 8 3 1 17.2 7.92 51.5 28 10.13 33.7 4.86 Flood 0 62.0 81.0 5 2
9/7/2002 9:15 2 1 1 15.4 7.94 52.0 10 10.70 33.8 4.79 Flood 0 58.0 64.0 5 2
9/8/2002 9:10 13 2 5 14.3 7.94 52.2 5 10.43 34.0 4.44 Flood 0 55.0 60.0 5 2
9/9/2002 8:55 17 9 3 15.0 7.98 51.6 5 10.10 33.6 3.63 Flood 0 57.1 64.8 5 2
9/10/2002 7:55 2 <1 <1 16.2 8.01 51.4 NA 11.30 33.6 1.96 Flood 50 58.2 69.7 5 2 Chlorination
9/11/2002 7:45 <1 <1 <1 16.1 7.96 52.3 NA 9.76 34.2 1.85 Flood 47 58.7 72.7 5 2
9/12/2002 7:46 3 1 <1 15.7 8.03 52.4 25 9.62 34.4 2.22 Flood 64.1 73.3 5 2
9/13/2002 8:20 2 <1 <1 15.5 8.03 52.3 14 12.55 34.3 2.77 Flood 41 59.7 77.9 5 2
9/14/2002 7:40 50 <1 <1 15.0 7.98 49.6 21 10.62 32.2 3.40 Ebb 20 56.6 60.6 4 1
9/15/2002 7:45 3 2 <1 16.4 7.78 51.7 NA 10.20 33.8 3.88 Ebb 19 55.0 59.6 4 1
9/16/2002 7:45 10 1 <1 16.3 8.03 52.0 NA 10.10 33.8 4.17 Flood 60.0 65.0 5 2
9/17/2002 8:25 5 1 <1 18.4 8.03 51.4 4 9.23 33.8 4.41 Flood 64.4 75.3 5 2
9/18/2002 9:21 5 2 <1 20.3 8.00 45.8 0 7.90 NR 4.54 Ebb 12 68.9 86.3 5 2
9/19/2002 9:10 5 <1 <1 21.4 8.08 46.8 10 9.46 30.5 4.70 Flood 13 66.7 85.7 5 2
9/20/2002 9:17 1 <1 <1 19.9 8.10 47.1 1 10.29 30.7 4.80 Flood 11 64.9 84.1 5 2
9/21/2002 9:32 <1 <1 <1 16.5 7.94 47.5 0 11.30 30.8 4.88 Flood 17 62.5 81.9 5 2
9/22/2002 8:25 2 <1 <1 15.1 8.05 51.9 NA 11.36 33.8 4.05 Flood 17 57.5 66.0 5 2
9/23/2002 8:12 7 5 <1 16.0 8.11 47.1 46 11.21 30.5 3.58 Flood 35 62.4 80.2 5 2 Chlorination
9/24/2002 9:30 10 <1 <1 19.2 8.20 47.2 19 11.86 30.7 4.54 Flood 54 64.0 84.2 6 3
9/25/2002 9:15 7 1 <1 19.0 8.07 48.0 1 11.16 313 4.12 Flood 57 63.0 71.0 6 2
9/26/2002 9:30 2 <1 <1 18.8 8.02 43.7 4 8.87 NR 4.06 Flood 32 67.0 71.0 5 2 Reverse Flow
9/27/2002 8:40 5 2 2 14.5 8.24 43.8 10 10.39 NR 3.40 Flood 26 57.9 62.4 5 2 Chlorination
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TABLE 4-1
MICROBIOLOGY AND FIELD PARAMETERS (DAILY SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Intake Vault (IV)

Sample Total Coliform Fecal Coliform  Enterococcus Temperature Conductivity  Turbidity Dé)s)f;é\leid Salinity TI(?t(:i';lg(‘i\l/geht Tide Flow Rate Intake Discharge Number of Pumps  Number of Units
Sample Date Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (ppt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Running Treatment
9/28/2002 9:40 10 2 <1 14.9 8.39 50.3 19 9.39 32.6 3.70 Flood 26 56.8 57.9 5 2
9/29/2002 8:58 20 7 3 16.5 8.53 36.7 49 8.90 NR 3.42 Flood 20 59.4 60.8 5 2
9/30/2002 8:25 <1 <1 <1 15.5 8.46 41.6 2 11.18 NR 3.52 Ebb 26 59.4 63.3 5 2 Chlorination
10/1/2002 9:00 2 <1 <1 16.5 8.49 41.3 4 NA NR 3.65 Ebb 28 60.3 72.1 4 1
10/2/2002 8:40 10 2 <1 16.0 8.50 41.0 NA 7.80 NR 4.13 Ebb 0 59.9 62.4 4 1
10/3/2002 9:20 3 <1 2 16.0 8.60 41.0 1 8.00 NR 4.37 Ebb 0 59.6 67.6 4 1
10/4/2002 9:00 20 5 2 17.0 8.60 41.0 4 8.10 NR 5.11 Ebb 0 61.7 64.7 3 2 Chlorination
10/5/2002 8:59 10 1 <1 17.3 8.61 415 3 8.18 NR 5.59 Flood 0 61.8 61.8 3 1
10/6/2002 9:18 20 3 <1 17.3 8.57 51.6 NA 8.99 33.8 5.94 Flood 0 61.4 68.2 2 1
10/7/2002 9:10 10 2 2 18.0 8.60 51.0 10 9.60 34.0 5.82 Flood 0 62.5 81.7 4 2 Chlorination
10/8/2002 9:15 5 1 <1 18.0 8.60 52.0 NA 9.30 34.0 5.48 Flood 0 62.4 83.6 4 2
10/9/2002 9:15 2 <1 1 18.6 8.59 51.3 NA 10.30 334 4.83 Flood 0 63.0 84.5 4 2 Chlorination
10/10/2002 9:10 7 1 1 18.4 8.55 51.3 NA 10.95 33.6 4.06 Flood 21 62.4 83.3 4 2
10/11/2002 9:10 3 <1 1 17.1 8.44 50.5 NA NA 33.0 3.56 Flood 22 60.5 79.0 4 2 Chlorination
10/12/2002 9:40 3 1 <1 16.2 8.50 51.5 NA 10.10 33.6 3.43 Flood 55
10/13/2002 9:25 4 1 3 15.9 8.51 49.3 NA 9.97 32.1 3.35 Ebb 49 64.0 72.0 4 2
10/14/2002 9:25 15 <1 <1 15.2 8.41 48.2 2 10.18 311 3.54 Ebb 49 57.0 79.0 4 2
10/15/2002 8:20 10 3 4 14.8 8.09 49.6 NA 9.40 32.4 4.34 Ebb 44 58.0 79.0 4 2 Chlorination
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TABLE 4-1

MICROBIOLOGY AND FIELD PARAMETERS (DAILY SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Storm Water Sump (SWS)

Sample Total Coliform Fecal Coliform  Enterococcus Temperature Conductivity  Turbidity Dé)s)f;é\leid Salinity TI(?t(:ie\gg\l/geht Tide Flow Rate Intake Discharge Number of Pumps  Number of Units

Sample Date Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (ppt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Running Treatment
7/16/2002 12:30 120 60 180 27.8 8.43 0.5 164 NA 0.1 3.05 Flood 67.0 84.6
7/17/2002 11:50 800 51 300 26.2 7.80 1.6 3 NA 0.7 2.06 Flood 67.4 86.1
7/18/2002 11:38 110 5 28 25.9 7.73 1.7 1 5.09 0.8 1.87 Flood 121 62.5 75.8 4 1
7/19/2002 11:54 650 60 11 26.0 6.90 0.6 10 5.50 0.2 2.05 Flood 64 65.0 77.0 4 1
7/20/2002 8:10 9100 170 2200 24.3 7.60 3.8 13 5.24 1.9 3.49 High Tide 64 66.0 71.0 4 1
7/21/2002 8:49 900 12 270 24.4 7.62 2.0 40 5.53 0.9 3.68 Flood 63 66.0 72.0 4 1
7/22/2002 7:30 1300 300 300 26.1 7.60 1.4 7 5.20 0.6 2.68 Flood 133 63.0 78.0 4 1 Chlorination
7/23/2002 8:22 1100 330 230 24.8 7.55 2.2 55 5.85 1.0 2.92 Flood 205 54.4 65.3 4 1 Chlorination
7/24/2002 8:05 300 2 1 25.0 7.60 1.2 6 5.12 0.5 2.07 Flood 51 58.9 64.6 4 1 Chlorination
7/25/2002 8:05 200 50 31 27.0 7.36 1.1 0 5.05 0.4 1.50 Flood 52 59.4 70.2 5 2 Chlorination
7/26/2002 7:58 30 4 1 24.8 7.45 2.1 2 4.96 1.0 0.97 Flood 198 63.0 85.0 6 3 Chlorination
7/27/2002 8:19 150 90 22 25.1 7.49 1.6 12 5.55 0.7 1.02 Flood 61 65.0 92.0 6 3
7/28/2002 8:20 80 5 12 24.5 7.47 2.8 10 5.53 1.3 0.92 Flood 49 67.0 80.0 6 3
7/29/2002 8:15 190 3 4 24.7 7.73 1.8 15 5.11 0.8 0.99 Flood 80 67.4 79.6 6 3
7/30/2002 8:20 320 90 22 24.7 7.69 1.4 4 5.16 0.6 1.30 Flood 77 71.0 72.9 6 3 Chlorination
7/31/2002 8:00 120 51 34 27.0 7.48 1.5 10 4.51 0.6 1.69 Ebb 141 63.0 75.5 6 2
8/1/2002 8:20 900 62 85 24.6 7.72 1.2 2 5.74 0.5 2.14 Ebb 0 63.0 72.0 6 2 Chlorination
8/2/2002 8:05 30 4 11 24.6 7.81 1.7 14 5.29 0.8 2.61 Ebb 0 64.8 80.0 5 2
8/3/2002 7:45 <1 <1 <1 24.6 7.49 10.0 8 6.03 5.7 3.02 Ebb 0 63.1 77.4 5 2
8/4/2002 8:32 2100 23 24 24.8 7.61 1.7 1 5.04 0.8 3.29 Ebb 0 64.4 73.0 5 2 Reverse Flow
8/5/2002 8:05 1200 8 23 24.2 7.59 3.1 1 5.23 1.5 3.46 Flood 92 62.0 79.5 5 2 Reverse Flow
8/6/2002 8:15 11000 640 9 21.3 7.73 1.9 10 4.55 0.9 3.53 Flood 57 63.9 75.8 6 2 Reverse Flow
8/7/2002 7:45 700 9 12 24.4 7.70 1.9 10 4.89 1.2 2.90 Flood 61 63.8 81.2 6 3 Reverse Flow
8/8/2002 7:50 20 3 2 26.5 7.58 0.8 NA 477 0.3 2.45 Flood 62 63.1 85.9 7 3 Reverse Flow
8/9/2002 7:50 20 10 44 24.3 7.61 1.2 NA 4.57 0.3 1.78 Flood 65 63.0 85.0 6 2 Reverse Flow
8/10/2002 7:45 120 7 80 23.0 7.54 14.9 NA 5.29 8.7 1.02 Flood 68 63.0 74.0 7 3 Reverse Flow
8/11/2002 7:35 10 3 7 36.4 7.97 0.1 NA 4.20 0.0 0.40 Flood 70 55.0 65.0 6 2
8/12/2002 7:50 300 60 50 26.3 7.40 1.6 16 4.30 0.7 0.53 Flood 157 58.0 74.0 7 2
8/13/2002 8:01 2000 20 3 24.6 7.93 1.3 0 4.25 0.6 0.85 Flood 64 63.4 76.5 7 2
8/14/2002 7:25 200 <1 50 20.5 7.79 10.7 NA 5.61 5.9 1.43 Ebb 67 65.1 77.6 7 3
8/15/2002 11:15 80 5 2 25.5 7.97 1.2 10 5.57 0.5 2.82 Flood 69 60.2 87.9 7 3
8/16/2002 10:50 400 30 30 26.5 7.65 1.6 6 491 0.7 2.57 Flood 130 61.7 84.7 5 2
8/17/2002 11:15 10 <1 20 25.3 7.37 1.2 0 NA 0.5 2.72 Ebb 117 62.3 83.0 5 2
8/18/2002 10:50 900 12 8 23.0 7.66 3.1 0 6.16 1.5 3.11 Ebb 116 63.0 72.0 5 2
8/19/2002 11:10 400 30 60 24.1 7.46 0.5 1 5.72 0.2 3.32 Ebb 94 64.6 85.5 5 2 Chlorination
8/20/2002 11:20 100 50 21 23.6 7.18 6.8 1 1.52 3.1 3.58 Ebb 65.0 85.0 5 2
8/21/2002 10:55 200 20 <1 21.9 7.72 0.1 0 NA 0.0 4.10 Ebb 98 64.2 80.0 5 2
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TABLE 4-1
MICROBIOLOGY AND FIELD PARAMETERS (DAILY SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Storm Water Sump (SWS)

Sample Total Coliform Fecal Coliform  Enterococcus Temperature Conductivity  Turbidity Dé)s)f;é\leid Salinity TI(?t(:ie\gg\l/geht Tide Flow Rate Intake Discharge Number of Pumps  Number of Units
Sample Date Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (ppt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Running Treatment
8/22/2002 11:05 5000 300 20 25.5 8.59 1.2 7 NA 0.5 4.28 Ebb 65.0 82.0 5 2
8/23/2002 10:40 500 4 5 26.4 8.48 0.4 10 NA 0.1 4.46 Flood 90 61.5 83.7 5 2 Chlorination
8/24/2002 10:30 300 20 140 23.8 8.76 0.5 NA NA 0.2 4.39 Flood 64.1 81.1 5 2
8/25/2002 10:05 3000 30 230 23.9 8.28 1.2 NA NA 0.5 3.99 Flood 32 64.7 86.1 5 2
8/26/2002 10:10 1000 3 9 24.2 7.79 1.3 NA NA 0.7 3.82 Flood 66 63.4 81.7 6 2
8/27/2002 11:10 4000 <1 30 245 7.58 1.0 999 9.04 0.4 4.24 Flood 57 64.0 86.6 5 2 Chlorination
8/28/2002 10:45 200 <1 150 24.0 8.40 3.6 NA 4.60 2.0 3.78 Flood 73 65.2 87.2 5 2
8/29/2002 10:55 800 80 200 24.1 7.73 0.6 NA 5.00 0.2 3.67 Flood 86 65.2 87.9 5 2
8/30/2002 9:10 1200 24 340 25.3 7.84 0.8 NA 2.89 0.3 2.85 Flood 66.2 87.5 5 2
8/31/2002 7:20 100 20 200 24.0 7.02 0.4 NA 4.81 0.1 2.94 Flood 32 60.4 73.1 5 2
9/1/2002 7:50 400 120 50 24.1 7.29 0.3 NA 4.77 0.1 3.28 Ebb 57.0 67.1 5 2
9/2/2002 9:05 1200 300 230 24.1 7.47 0.3 NA 5.06 0.1 3.49 Ebb 57 55.5 71.1 5 2 Chlorination
9/3/2002 8:30 90 30 70 23.6 7.39 0.2 2 5.05 0.0 3.89 Ebb 25 60.0 70.0 5 2
9/4/2002 9:35 600 570 130 NA NA NA NA NA 4.09 Ebb 21 62.4 78.6 5 2 Chlorination
9/5/2002 9:00 1100 600 20 23.8 7.68 0.7 2 5.65 0.3 451 Flood 15 64.6 74.4 5 2
9/6/2002 8:45 2800 820 930 24.2 8.12 0.3 1 5.13 0.1 4.51 Flood 0 62.0 81.0 5 2
9/7/2002 8:35 700 340 80 23.4 8.26 0.5 NA NA 0.2 4.16 Flood 0 58.0 64.0 5 2
9/8/2002 8:30 90 12 150 23.9 7.52 1.0 0 5.11 0.4 3.60 Flood 0 55.0 60.0 5 2
9/9/2002 8:25 130 70 110 25.0 7.57 0.9 2 2.67 0.4 2.95 Flood 0 57.1 64.8 5 2
9/10/2002 7:30 200 7 260 224 7.36 0.1 NA 6.25 0.0 1.55 Flood 50 58.2 69.7 5 2 Chlorination
9/11/2002 7:25 300 120 70 24.1 7.49 1.1 NA 4.62 0.5 1.69 Flood 47 58.7 72.7 5 2
9/12/2002 7:30 3000 1400 730 19.6 7.45 0.6 50 5.01 0.2 2.19 Flood 64.1 73.3 5 2
9/13/2002 7:25 190 70 70 23.8 7.29 1.4 5 5.02 0.6 2.82 Ebb 41 59.7 77.9 5 2
9/14/2002 7:20 200 54 260 22.9 7.25 0.2 0 6.59 0.0 3.45 Ebb 20 56.6 60.6 4 1
9/15/2002 7:10 100 9 20 23.1 6.87 0.1 NA 6.50 0.0 3.88 Flood 19 55.0 59.6 4 1
9/16/2002 7:30 200 34 70 224 7.47 0.7 NA 4.90 0.2 4.13 Flood 60.0 65.0 5 2
9/17/2002 8:35 100 10 30 22.6 7.51 0.4 6 7.01 0.1 4.41 High Tide 64.4 75.3 5 2
9/18/2002 8:27 70 22 710 21.9 7.64 2.1 0 7.35 1.0 4.52 Flood 12 68.9 86.3 5 2
9/19/2002 9:17 90 30 220 23.4 7.97 1.6 4 8.79 0.7 4.71 High Tide 13 66.7 85.7 5 2
9/20/2002 9:23 200 40 30 23.6 7.95 1.4 26 8.75 0.6 4.82 Flood 11 64.9 84.1 5 2
9/21/2002 8:40 20 5 10 23.1 7.29 0.3 3 5.91 0.1 4.44 Flood 17 62.5 81.9 5 2
9/22/2002 8:53 200 50 270 22.7 7.45 2.5 NA 5.39 1.2 4.48 Flood 17 57.5 66.0 5 2
9/23/2002 8:38 50 10 320 22.6 7.48 3.9 3 5.15 1.7 4.07 Flood 35 62.4 80.2 5 2 Chlorination
9/24/2002 7:55 30 5 6 24.7 7.60 1.5 9 6.00 0.7 3.15 Flood 54 64.0 84.2 6 3
9/25/2002 7:50 300 30 10 23.9 7.21 1.1 2 5.90 0.5 2.97 Flood 57 63.0 71.0 6 2
9/26/2002 7:50 70 2 20 23.4 6.87 0.0 0 5.97 0.0 2.95 Flood 32 67.0 71.0 5 2 Reverse Flow
9/27/2002 10:25 600 80 280 27.4 8.37 4.6 3 3.76 2.4 4.28 Flood 26 57.9 62.4 5 2 Chlorination
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TABLE 4-1
MICROBIOLOGY AND FIELD PARAMETERS (DAILY SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Storm Water Sump (SWS)

Sample Total Coliform Fecal Coliform  Enterococcus Temperature Conductivity  Turbidity Dé)s)f;é\leid Salinity TI(?t(:ielg(‘i\l/geht Tide Flow Rate Intake Discharge Number of Pumps  Number of Units
Sample Date Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (ppt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Running Treatment
9/28/2002 8:50 300 50 190 22.5 9.06 9.6 1 3.96 5.3 3.41 Flood 26 56.8 57.9 5 2
9/29/2002 8:20 6300 120 30 21.6 7.53 1.3 0 5.52 0.5 3.35 Flood 20 59.4 60.8 5 2
9/30/2002 7:45 1300 30 40 23.6 7.69 1.5 1 3.62 0.7 3.57 Ebb 26 59.4 63.3 5 2 Chlorination
10/1/2002 7:45 800 90 50 22.9 7.81 0.3 NA 4.81 0.1 3.90 Ebb 28 60.3 72.1 4 1
10/2/2002 7:45 3000 50 40 23.0 7.90 1.1 NA 4.00 0.0 4.28 Flood 0 59.9 62.4 4 1
10/3/2002 7:45 500 70 60 22.0 9.70 0.3 2 4.50 0.0 4.64 Flood 0 59.6 67.6 4 1
10/4/2002 7:45 300 20 280 23.0 9.10 0.5 2 3.10 0.0 4.89 Flood 0 61.7 64.7 3 2 Chlorination
10/5/2002 7:42 2000 30 110 21.5 7.73 0.5 1 3.82 0.2 4.83 Flood 0 61.8 61.8 3 1
10/6/2002 7:22 700 90 150 22.5 7.80 0.5 NA 3.90 0.2 4.10 Flood 0 61.4 68.2 2 1
10/7/2002 7:40 1200 30 12 26.4 7.50 0.0 10 5.72 0.0 4.07 Flood 0 62.5 81.7 4 2 Chlorination
10/8/2002 7:50 3500 60 140 23.0 8.90 0.4 NA 5.10 0.0 3.73 Flood 0 62.4 83.6 4 2
10/9/2002 7:50 800 50 130 22.1 7.77 2.3 NA 6.02 1.1 3.22 Flood 0 63.0 84.5 4 2 Chlorination
10/10/2002 7:50 50 20 130 21.9 8.02 0.9 NA 5.40 0.4 2.94 Flood 21 62.4 83.3 4 2
10/11/2002 7:30 3400 50 110 21.8 9.52 0.6 NA 0.00 0.2 2.86 Flood 22 60.5 79.0 4 2 Chlorination
10/12/2002 7:45 300 15 230 22.9 9.19 1.9 NA 4.40 0.8 3.23 Ebb 55
10/13/2002 10:30 1200 30 180 22.6 8.78 2.6 NA 4.61 1.1 3.26 Low Tide 49 64.0 72.0 4 2
10/14/2002 7:55 120 20 60 21.4 7.91 0.2 NA 5.10 0.0 4.06 Ebb 49 57.0 79.0 4 2
10/15/2002 7:45 600 50 45 21.3 8.38 0.7 NA 3.93 0.2 4.45 Ebb 44 58.0 79.0 4 2 Chlorination

Notes:

NA = Not Analyzed

NR = Not Reliable

t = Sample taken at 18 ft. due to technical challenges
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TABLE 4-2
MICROBIOLOGY AND FIELD PARAMETERS (INTENSIVE SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Blackford's Ditch (BD)

Total Coliform Fecal Coliform Enterococcus  Temperature Conductivity  Turbidity D(I)S;;I;veend Salinity Tl(cfjteagf)l\?eht Tide Flow Rate Intake Discharge Number of Pumps Number of
Sample Date Sample Time  (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (pPpt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Units Running Treatment
8/15/2002a 8:45 17000 150 710 21.0 8.43 10.9 10 2.34 5.8 2.03 Ebb 69 60.2 87.9 7 3
8/15/2002b 10:26 7000 800 300 22.3 7.98 33.1 10 4.61 19.9 2.38 Flood 69 60.2 87.9 7 3
8/15/2002¢ 13:10 19000 410 130 23.0 8.15 315 7 3.14 18.4 4.21 Flood 69 60.2 87.9 7 3
8/15/2002d 16:25 4000 700 130 23.0 8.13 34.7 8 4.30 21.8 5.31 Ebb 69 60.2 87.9 7 3
8/15/2002e 18:50 3000 600 110 23.2 8.08 338 21 353 20.8 3.79 Ebb 69 60.2 87.9 7 3
8/15/2002f 22:51 18000 200 200 219 8.19 14.6 345 2.47 8.3 0.85 Ebb 69 60.2 87.9 7 3
8/16/2002a 1:25 25000 50 1600 21.4 8.14 16.3 27 1.39 10.0 1.38 Flood 130 61.7 84.7 5 2
8/16/2002b 4:10 9000 20 800 19.6 8.25 10.3 5 181 5.7 291 Flood 130 61.7 84.7 5 2
8/16/2002c 7:25 3000 30 900 221 8.00 34.6 17 1.54 22.3 3.01 Ebb 130 61.7 84.7 5 2
8/16/2002d 10:00 4000 20 720 22.4 7.73 343 8 0.65 215 251 Ebb 130 61.7 84.7 5 2
8/16/2002e 13:10 7000 40 180 21.6 7.88 36.3 15 4.45 22.6 3.58 Flood 130 61.7 84.7 5 2
8/16/2002f 16:25 8000 120 31 22.9 8.09 36.6 8 5.08 23.2 5.46 Flood 130 61.7 84.7 5 2
8/16/2002g 19:00 2000 50 20 22.8 7.96 36.3 4 1.56 23.0 4.72 Ebb 130 61.7 84.7 5 2
8/16/2002h 22:30 4000 60 70 22.7 7.84 343 2 2.00 20.5 1.25 Ebb 130 61.7 84.7 5 2
8/17/2002a 0:55 3000 50 2000 NA NA NA NA NA 0.27 Flood 117 62.3 83.0 5 2
8/17/2002b 4:10 18000 500 2100 20.4 8.30 7.4 17 9.03 4.0 2.11 Flood 117 62.3 83.0 5 2
8/17/2002¢c 7:35 6000 200 800 20.4 8.02 12.6 23 1.40 75 3.49 Ebb 117 62.3 83.0 5 2
8/17/2002d 11:50 3000 220 180 21.3 7.58 30.2 24 NA 18.3 2.71 Flood 117 62.3 83.0 5 2
8/17/2002e 13:25 11000 230 1200 21.8 8.24 10.5 9 NA 6.0 3.15 Flood 117 62.3 83.0 5 2
8/17/2002f 16:18 900 190 230 229 8.43 10.5 2 8.08 6.0 5.13 Flood 117 62.3 83.0 5 2
8/17/2002g 18:49 2000 200 210 18.4 7.08 29.7 NA 0.53 18.4 5.60 Ebb 117 62.3 83.0 5 2
8/17/2002h 22:40 4000 30 50 17.3 8.07 9.5 10 2.67 6.1 1.85 Ebb 117 62.3 83.0 5 2
8/18/2002a 0:00 6000 20 20 20.8 8.17 23.0 140 8.98 13.8 0.49 Ebb 116 63.0 72.0 5 2
8/18/2002b 0:53 3000 10 70 145 8.03 10.7 10 2.02 6.2 -0.05 Ebb 116 63.0 72.0 5 2
8/18/2002¢c 3:50 5000 30 70 13.4 7.93 12.0 10 1.71 6.7 0.89 Flood 116 63.0 72.0 5 2
8/18/2002d 7:10 4000 10 110 19.9 7.95 29.7 22 0.12 18.4 3.56 Flood 116 63.0 72.0 5 2
8/18/2002e 12:00 6000 10 10 21.0 8.05 28.9 7 1.74 18.0 2.73 Ebb 116 63.0 72.0 5 2
8/18/2002f 13:00 5000 20 50 21.7 7.87 285 8 4.19 17.6 2.65 Flood 116 63.0 72.0 5 2
8/18/2002g 16:05 7000 90 15 21.3 8.09 25.0 8 NA 15.1 4.30 Flood 116 63.0 72.0 5 2
8/18/2002h 18:55 2000 70 120 21.0 8.37 9.9 9 6.48 5.6 5.94 Flood 116 63.0 72.0 5 2
8/19/2002a 1:40 5000 200 60 20.1 8.04 10.7 700 4.25 5.2 -0.31 Ebb 94 64.6 85.5 5 2 Chlorination
8/19/2002b 4:35 4000 12 30 21.3 7.81 28.0 17 0.85 17.3 0.76 Flood 94 64.6 85.5 5 2 Chlorination
8/19/2002¢ 7:10 2000 3 200 211 7.85 28.8 9 1.39 17.8 3.34 Flood 94 64.6 85.5 5 2 Chlorination
8/19/2002d 10:10 110000 2600 30000 20.1 7.98 13.1 6 NA 7.3 3.79 Ebb 94 64.6 85.5 5 2 Chlorination
8/19/2002e 13:00 370000 29000 50000 215 8.07 14.8 13 6.35 7.2 2.54 Ebb 94 64.6 85.5 5 2 Chlorination
8/19/2002f 16:20 210000 19000 21000 22.0 8.00 28.2 12 4.01 16.6 3.76 Flood 94 64.6 85.5 5 2 Chlorination
8/19/2002g 18:50 170000 12000 6200 21.3 7.96 25.4 4 2.87 15.0 5.84 Flood 94 64.6 85.5 5 2 Chlorination
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TABLE 4-2
MICROBIOLOGY AND FIELD PARAMETERS (INTENSIVE SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Blackford's Ditch (BD)

Total Coliform Fecal Coliform Enterococcus  Temperature Conductivity  Turbidity D(I)S;;I;veend Salinity Tl(cfjteagf)l\?eht Tide Flow Rate Intake Discharge Number of Pumps Number of
Sample Date Sample Time  (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (pPpt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Units Running Treatment
8/19/2002h 22:56 8000 150 240 21.8 7.90 29.0 13 4.20 18.0 3.55 Ebb 94 64.6 85.5 5 2 Chlorination
8/20/2002a 1:00 16000 110 130 21.2 8.09 24.9 83 1.80 15.6 0.66 Ebb 65.0 85.0 5 2
8/20/2002b 4:15 26000 1400 2300 21.7 7.90 28.0 42 2.03 17.0 -0.14 Flood 65.0 85.0 5 2
8/20/2002¢c 7:30 21000 1200 1100 20.3 7.90 28.3 15 NA 16.3 3.25 Flood 65.0 85.0 5 2
8/20/2002d 9:40 15000 2000 800 211 8.15 15.2 28 NA 9.2 4.19 Ebb 65.0 85.0 5 2
8/20/2002e 12:10 18000 1700 1800 20.5 8.01 12.6 17 NA 8.6 3.07 Ebb 65.0 85.0 5 2
8/20/2002f 16:20 3000 1300 150 18.0 8.02 235 16 NA 13.2 3.04 Flood 65.0 85.0 5 2
8/20/2002g 19:15 3000 1100 1300 18.2 7.82 28.8 65 NA 17.9 5.74 Flood 65.0 85.0 5 2
8/20/2002h 22:35 3000 400 130 21.3 7.95 25.4 38 1.56 15.6 4.88 Ebb 65.0 85.0 5 2
8/21/2002a 0:55 1100 700 400 21.9 7.89 235 23 1.15 14.1 1.55 Ebb 98 64.2 80.0 5 2
8/21/2002b 3:45 2000 200 3200 21.2 7.79 26.6 17 0.73 16.2 -0.56 Flood 98 64.2 80.0 5 2
8/21/2002¢ 7:35 18000 1300 8000 20.1 7.69 20.1 5 NA 18.0 291 Flood 98 64.2 80.0 5 2
8/21/2002d 11:50 1200 500 120 20.6 7.90 28.1 7 NA 17.2 3.60 Ebb 98 64.2 80.0 5 2
8/21/2002e 13:05 8000 800 80 20.8 7.78 27.4 48 NA 16.6 2.75 Ebb 98 64.2 80.0 5 2
8/21/2002f 16:15 3000 1300 160 20.0 7.97 29.6 14 NA 17.3 2.39 Flood 98 64.2 80.0 5 2
8/21/2002g 19:15 2000 500 110 21.0 7.91 28.6 9 NA 17.8 5.21 Flood 98 64.2 80.0 5 2
8/21/2002h 22:15 500 200 1700 21.8 7.87 29.6 12 0.98 18.2 5.76 Ebb 98 64.2 80.0 5 2
8/22/2002a 0:45 62000 5100 4800 22.0 7.83 24.9 4 2.89 15.1 2.65 Ebb 65.0 82.0 5 2
8/22/2002b 3:55 110000 4300 31000 221 7.78 26.7 6 0.69 16.2 -0.44 Ebb 65.0 82.0 5 2
8/22/2002c 7:10 15000 800 14000 19.9 7.92 15.2 155 NA 8.7 1.97 Flood 65.0 82.0 5 2
8/22/2002d 11:35 21000 500 5200 24.8 8.18 10.5 15 NA 5.9 4.06 Ebb 65.0 82.0 5 2
8/22/2002e 13:15 5000 80 230 231 7.93 27.1 68 NA 16.5 2.90 Ebb 65.0 82.0 5 2
8/22/2002f 16:15 15000 500 14000 23.9 8.19 12.9 NA 2.10 6.2 1.98 Flood 65.0 82.0 5 2
8/22/2002g 19:15 11000 3100 9000 22.6 8.40 10.4 130 0.79 11.2 4.53 Flood 65.0 82.0 5 2
8/22/2002h 22:30 7000 500 5400 224 8.05 225 NA 1.08 13.7 5.83 Ebb 65.0 82.0 5 2
8/23/2002a 0:55 23000 800 13000 22.0 8.10 21.0 NA 0.60 12.0 3.18 Ebb 90 615 83.7 5 2 Chlorination
8/23/2002b 3:55 32000 1400 48000 22.0 8.00 23.0 NA 0.16 14.0 -0.12 Ebb 90 61.5 83.7 5 2 Chlorination
8/23/2002¢c 7:30 18000 220 13000 20.3 8.50 11.3 10 NA 6.4 1.97 Flood 90 615 83.7 5 2 Chlorination
8/23/2002d 12:10 11000 500 17000 25.3 8.45 10.5 NA NA 5.9 4.02 Ebb 90 61.5 83.7 5 2 Chlorination
8/23/2002e 13:25 9000 100 13000 234 8.29 20.7 NA NA 11.9 3.11 Ebb 90 61.5 83.7 5 2 Chlorination
8/23/2002f 16:30 15000 420 18000 235 8.41 13.2 68 3.93 75 1.79 Flood 90 61.5 83.7 5 2 Chlorination
8/23/2002g 19:15 21000 240 18000 224 8.21 20.1 NA 1.78 10.0 3.81 Flood 90 61.5 83.7 5 2 Chlorination
8/23/2002h 22:20 7000 <1 5400 22.4 8.00 224 NA 0.99 135 5.82 Ebb 90 61.5 83.7 5 2 Chlorination
8/24/2002a 1:10 11000 20 480 19.8 8.44 14.9 NA 1.00 7.0 3.48 Ebb 64.1 81.1 5 2
8/24/2002b 4:25 21000 300 17000 22.0 8.02 215 NA 0.70 12.7 0.13 Ebb 64.1 81.1 5 2
8/24/2002c 7:25 43000 1200 31000 21.6 7.82 25.9 NA NA 15.8 1.58 Flood 64.1 81.1 5 2
8/24/2002d 11:05 25000 300 1500 231 8.15 12.6 NA NA 7.2 4.52 Flood 64.1 81.1 5 2
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TABLE 4-2
MICROBIOLOGY AND FIELD PARAMETERS (INTENSIVE SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Blackford's Ditch (BD)

Total Coliform Fecal Coliform Enterococcus  Temperature Conductivity  Turbidity D(I)S;;I;veend Salinity Tl(cfjteagf)l\?eht Tide Flow Rate Intake Discharge Number of Pumps Number of
Sample Date Sample Time  (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (pPpt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Units Running Treatment
8/24/2002e 12:50 13000 220 9500 23.2 8.32 12.1 NA NA 7.0 3.92 Ebb 64.1 81.1 5 2
8/24/2002f 16:10 6000 50 3000 23.0 8.02 16.9 NA 2.94 13.5 1.74 Ebb 64.1 81.1 5 2
8/24/2002g 19:10 5000 30 2400 21.2 7.85 25.8 108 1.40 15.7 3.03 Flood 64.1 81.1 5 2
8/24/2002h 22:20 2000 20 190 20.7 8.27 12.4 NA NA 7.3 5.44 Flood 64.1 81.1 5 2
8/25/2002a 1:05 5000 4 120 20.5 8.26 10.9 NA NA 6.2 4.06 Ebb 32 64.7 86.1 5 2
8/25/2002b 4:16 2000 300 50 204 8.24 11.0 NA NA 6.2 0.72 Ebb 32 64.7 86.1 5 2
8/25/2002¢ 7:25 3000 20 500 19.7 8.34 11.7 NA NA 6.7 1.42 Flood 32 64.7 86.1 5 2
8/25/2002d 10:55 5000 20 70 225 8.33 11.2 58 NA 6.3 4.44 Flood 32 64.7 86.1 5 2
8/25/2002e 13:00 4000 20 40 235 8.27 11.8 NA NA 6.7 4.14 Ebb 32 64.7 86.1 5 2
8/25/2002f 16:10 11000 300 1200 22.8 7.87 26.7 42 2.54 16.0 1.92 Ebb 32 64.7 86.1 5 2
8/25/20029g 19:10 5000 50 300 22.3 7.72 25.3 NA 1.40 15.4 2.45 Flood 32 64.7 86.1 5 2
8/25/2002h 22:15 3000 40 2700 21.2 8.25 11.3 NA 1.60 6.5 4.80 Flood 32 64.7 86.1 5 2
8/26/2002a 1:10 3000 200 1100 18.3 8.29 11.8 NA 1.20 7.0 4.21 Ebb 66 63.4 81.7 6 2
8/26/2002b 4:25 3000 400 1500 20.5 8.20 12.0 NA 0.78 6.6 1.20 Ebb 66 63.4 81.7 6 2
8/26/2002¢c 7:10 4000 110 400 19.6 7.70 11.7 NA NA 6.7 1.25 Flood 66 63.4 81.7 6 2
8/26/2002d 10:50 5000 200 800 222 8.24 11.3 NA NA 6.4 4.25 Flood 66 63.4 81.7 6 2
8/26/2002e 13:00 3000 30 420 24.2 8.45 10.9 NA NA 6.2 4.40 Ebb 66 63.4 81.7 6 2
8/26/2002f 16:15 4000 30 3200 231 7.80 27.0 NA NA 16.7 2.22 Ebb 66 63.4 81.7 6 2
8/26/2002g 19:10 3000 20 4400 225 7.76 222 22 NA 134 2.04 Flood 66 63.4 81.7 6 2
8/26/2002h 22:15 4000 30 700 219 7.91 21.1 NA NA 12.6 4.04 Flood 66 63.4 81.7 6 2
8/27/2002a 1:10 14000 120 2300 21.6 7.76 24.8 NA 0.80 14.8 4.17 Ebb 57 64.0 86.6 5 2 Chlorination
8/27/2002b 4:10 28000 1400 57000 21.9 7.72 215 NA 0.50 13.0 1.95 Ebb 57 64.0 86.6 5 2 Chlorination
8/27/2002¢c 7:15 17000 900 37000 20.4 8.40 9.4 385 7.40 5.2 1.49 Flood 57 64.0 86.6 5 2 Chlorination
8/27/2002d 10:15 27000 200 14000 221 8.40 10.2 12 9.07 5.0 3.66 Flood 57 64.0 86.6 5 2 Chlorination
8/27/2002e 13:15 23000 90 11000 225 8.42 10.5 49 4.50 5.9 4.50 Ebb 57 64.0 86.6 5 2 Chlorination
8/27/2002f 16:15 15000 70 14000 22.3 7.70 20.4 40 1.94 12.0 2.69 Ebb 57 64.0 86.6 5 2 Chlorination
8/27/2002g 19:10 28000 300 18000 225 7.96 17.2 NA 1.16 10.2 1.86 Flood 57 64.0 86.6 5 2 Chlorination
8/27/2002h 22:45 17000 10 11000 21.9 7.84 16.6 8 0.93 9.3 3.50 Flood 57 64.0 86.6 5 2 Chlorination
8/28/2002a 1:00 36000 500 16000 21.0 8.20 13.3 11 1.78 8.1 3.89 Ebb 73 65.2 87.2 5 2
8/28/2002b 3:45 23000 300 12000 21.0 8.10 16.0 7 2.00 1.0 2.67 Ebb 73 65.2 87.2 5 2
8/28/2002¢c 7:15 13000 400 15000 20.0 8.10 10.0 NA 2.70 6.0 1.80 Flood 73 65.2 87.2 5 2
8/28/2002d 10:15 11000 120 3300 21.0 8.00 12.0 NA 2.70 7.0 3.46 Flood 73 65.2 87.2 5 2
8/28/2002e 13:15 16000 70 2700 25.0 8.20 10.0 NA 5.30 6.0 4.58 Ebb 73 65.2 87.2 5 2
8/28/2002f 16:15 15000 50 9000 23.8 7.87 20.0 NA 10.53 11.8 3.24 Ebb 73 65.2 87.2 5 2
8/28/2002g 19:00 16000 70 11000 23.1 7.75 15.9 NA 217 9.3 1.95 Ebb 73 65.2 87.2 5 2
8/28/2002h 22:30 17000 60 15000 222 8.11 11.4 5 1.36 6.2 2.63 Flood 73 65.2 87.2 5 2
8/29/2002a 1:10 18000 80 17000 21.8 8.01 12.2 11 1.48 6.4 3.33 Flood 86 65.2 87.9 5 2
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TABLE 4-2

MICROBIOLOGY AND FIELD PARAMETERS (INTENSIVE SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Blackford's Ditch (BD)

Total Coliform Fecal Coliform Enterococcus  Temperature Conductivity  Turbidity D(I)S;;)!;veend Salinity Tl(cfjteagil\?eht Tide Flow Rate Intake Discharge Number of Pumps Number of
Sample Date Sample Time  (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (pPpt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Units Running Treatment
8/29/2002b 4:15 71000 2400 62000 21.3 8.05 9.8 31 1.02 5.4 2.71 Ebb 86 65.2 87.9 5 2
8/29/2002¢c 7:15 37000 2100 26000 20.6 8.26 9.7 NA 2.02 5.4 2.18 Flood 86 65.2 87.9 5 2
8/29/2002d 10:15 7000 31 13000 21.9 8.21 10.0 NA 0.54 5.6 331 Flood 86 65.2 87.9 5 2
8/29/2002e 13:15 11000 90 8000 23.8 8.31 9.5 379 5.24 5.3 4.52 Flood 86 65.2 87.9 5 2
8/29/2002f 17:05 18000 300 15000 225 8.44 10.0 NA NA 4.8 331 Ebb 86 65.2 87.9 5 2
8/29/2002g 19:25 9000 200 7300 20.7 8.38 9.8 NA NA 5.4 2.15 Ebb 86 65.2 87.9 5 2
8/29/2002h 22:25 3000 110 900 211 8.39 9.4 10 8.25 5.2 2.00 Flood 86 65.2 87.9 5 2
8/30/2002a 1:25 4000 20 70 215 7.97 15.2 NA 2.20 8.5 2.70 Flood 66.2 87.5 5 2
8/30/2002b 1:25 3000 10 300 224 7.93 15.9 10 1.90 9.4 2.70 Flood 66.2 87.5 5 2
8/30/2002¢ 7:15 6000 10 130 21.0 8.29 9.6 NA 1.11 5.4 2,57 Flood 66.2 87.5 5 2
8/30/2002d 10:15 8000 10 300 21.6 8.26 9.1 NA 2.45 5.1 3.21 Flood 66.2 87.5 5 2
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TABLE 4-2
MICROBIOLOGY AND FIELD PARAMETERS (INTENSIVE SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Boiler Fireside Wash (BFW)

Total Coliform Fecal Coliform Enterococcus  Temperature Conductivity  Turbidity D(I)S;;)!;veend Salinity Tl(cfjteagil\?eht Tide Flow Rate Intake Discharge Number of Pumps Number of
Sample Date Sample Time  (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (pPpt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Units Running Treatment
8/15/2002a 10:50 5500 1800 23000 19.6 6.63 21.6 10 4.02 13.0 2.58 Flood 69 60.2 87.9 7 3
8/16/2002a 10:10 19000 1300 50000 19.6 6.66 211 115 251 12.6 251 Flood 130 61.7 84.7 5 2
8/17/2002a 10:42 29000 650 50000 19.8 6.57 20.0 56 NA 11.9 2.80 Ebb 117 62.3 83.0 5 2
8/18/2002a 10:30 27000 2800 86000 18.8 6.84 17.4 93 1.02 10.2 3.24 Ebb 116 63.0 72.0 5 2
8/19/2002a 10:40 50000 950 160000 18.2 6.83 17.3 93 2.18 10.2 3.57 Ebb 94 64.6 85.5 5 2 Chlorination
8/20/2002a 10:45 44000 500 57000 17.8 6.76 16.0 96 NA 9.4 3.89 Ebb 65.0 85.0 5 2
8/21/2002a 10:15 68000 700 33000 17.6 6.95 14.2 72 NA 8.2 4.29 Ebb 98 64.2 80.0 5 2
8/22/2002a 10:10 24000 700 25000 19.5 7.17 16.6 80 NA 9.7 4.38 Flood 65.0 82.0 5 2
8/23/2002a 11:10 26000 610 23000 18.8 7.23 10.6 10 NA 6.0 4.43 Ebb 90 61.5 83.7 5 2 Chlorination
8/24/2002a 10:45 13000 500 11000 19.8 6.92 10.8 NA NA 6.0 4.46 Flood 64.1 81.1 5 2
8/25/2002a 10:40 3000 210 14000 19.6 6.98 115 NA NA 6.5 4.34 Flood 32 64.7 86.1 5 2
8/26/2002a 10:40 7000 50 38000 20.1 6.81 10.3 NA NA 5.8 4.16 Flood 66 63.4 81.7 6 2
8/27/2002a 10:50 1300 50 15000 19.1 6.94 10.6 68 4.69 5.3 4.05 Flood 57 64.0 86.6 5 2 Chlorination
8/28/2002a 10:25 600 30 5800 18.0 6.90 10.0 NA 6.80 5.0 3.57 Flood 73 65.2 87.2 5 2
8/29/2002a 10:40 900 110 2400 18.0 6.99 7.7 NA 6.11 4.1 3.53 Flood 86 65.2 87.9 5 2
8/30/2002a 8:50 6000 900 14000 18.3 7.31 9.0 NA 7.05 4.9 2.77 Flood 66.2 87.5 5 2
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TABLE 4-2
MICROBIOLOGY AND FIELD PARAMETERS (INTENSIVE SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Boiler Sump Wash (BSW)

Total Coliform Fecal Coliform Enterococcus  Temperature Conductivity  Turbidity D(I)S;;)!;veend Salinity Tl(cfjteagil\?eht Tide Flow Rate Intake Discharge Number of Pumps Number of
Sample Date Sample Time  (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (pPpt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Units Running Treatment
8/15/2002a 11:05 700 120 420 NA NA NA NA NA 2.72 Flood 69 60.2 87.9 7 3
8/16/2002a 10:20 4000 130 290 NA NA NA NA NA 251 Flood 130 61.7 84.7 5 2
8/17/2002a 11:00 3300 1100 270 NA NA NA NA NA 2.75 Ebb 117 62.3 83.0 5 2
8/18/2002a 10:37 700 30 50 NA NA NA NA NA 3.17 Ebb 116 63.0 72.0 5 2
8/19/2002a 10:55 500 8 80 NA NA NA NA NA 3.45 Ebb 94 64.6 85.5 5 2 Chlorination
8/20/2002a 11:00 200 20 110 NA NA NA NA NA 3.76 Ebb 65.0 85.0 5 2
8/21/2002a 10:30 2000 5 80 NA NA NA NA NA 4.24 Ebb 98 64.2 80.0 5 2
8/22/2002a 10:35 1500 22 110 NA NA NA NA NA 4.38 Ebb 65.0 82.0 5 2
8/23/2002a 10:15 1500 21 120 NA NA NA NA NA 4.38 Flood 90 61.5 83.7 5 2 Chlorination
8/24/2002a 10:05 500 12 90 NA NA NA NA NA 4.19 Flood 64.1 81.1 5 2
8/25/2002a 9:55 16000 3200 1500 NA NA NA NA NA 3.86 Flood 32 64.7 86.1 5 2
8/26/2002a 9:55 300 40 50 NA NA NA NA NA 3.62 Flood 66 63.4 81.7 6 2
8/27/2002a 11:00 700 5 240 NA NA NA NA NA 4.15 Flood 57 64.0 86.6 5 2 Chlorination
8/28/2002a 10:35 520 250 710 NA NA NA NA NA 3.68 Flood 73 65.2 87.2 5 2
8/29/2002a 10:50 200 50 200 NA NA NA NA NA 3.62 Flood 86 65.2 87.9 5 2
8/30/2002a 9:00 300 80 420 NA NA NA NA NA 2.81 Flood 66.2 87.5 5 2
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TABLE 4-2
MICROBIOLOGY AND FIELD PARAMETERS (INTENSIVE SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault (DV0)

Total Coliform Fecal Coliform Enterococcus  Temperature Conductivity  Turbidity D(I)S;;I;veend Salinity Tl(cfjteagf)l\?eht Tide Flow Rate Intake Discharge Number of Pumps Number of
Sample Date Sample Time  (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (pPpt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Units Running Treatment
8/15/2002a 7:00 3 <1 2 22.0 7.11 48.0 0 NA 32.7 241 Ebb 69 60.2 87.9 7 3
8/15/2002b 9:48 20 4 <1 27.8 7.90 48.0 10 NA 32.0 2.17 Flood 69 60.2 87.9 7 3
8/15/2002¢ 12:30 3 1 <1 30.3 7.89 52.0 6 NA 316 371 Flood 69 60.2 87.9 7 3
8/15/2002d 15:40 <1 <1 4 32.8 7.94 49.3 3 NA 31.6 5.37 Flood 69 60.2 87.9 7 3
8/15/2002e 18:35 20 <1 120 29.0 7.91 47.8 2 NA 313 4.02 Ebb 69 60.2 87.9 7 3
8/15/2002f 21:38 200 5 52 28.8 7.52 36.5 6 NA 31.7 1.34 Ebb 69 60.2 87.9 7 3
8/16/2002a 0:30 100 4 37 21.9 7.98 46.6 2 NA 30.4 0.97 Flood 130 61.7 84.7 5 2
8/16/2002b 3:30 20 3 <1 20.9 8.05 47.7 4 NA 314 2.60 Flood 130 61.7 84.7 5 2
8/16/2002c 7:10 20 6 3 235 7.19 49.0 3 NA 32.2 3.07 Ebb 130 61.7 84.7 5 2
8/16/2002d 9:30 20 5 2 27.0 7.83 47.9 4 NA 32.6 2.55 Ebb 130 61.7 84.7 5 2
8/16/2002e 12:30 <1 <1 2 29.6 7.06 49.8 1 NA 32.6 3.18 Flood 130 61.7 84.7 5 2
8/16/2002f 16:00 <1 <1 <1 26.9 7.87 49.8 2 NA 32.6 5.34 Flood 130 61.7 84.7 5 2
8/16/2002g 18:30 10 2 17 25.0 7.88 48.8 2 NA 32.0 5.07 Ebb 130 61.7 84.7 5 2
8/16/2002h 22:00 120 <1 11 28.8 7.88 48.8 49 NA 32.0 1.71 Ebb 130 61.7 84.7 5 2
8/17/2002a 0:30 900 60 260 28.6 6.36 69.0 NA NA 40.0 0.27 Ebb 117 62.3 83.0 5 2
8/17/2002b 3:37 330 8 15 22.8 8.20 41.8 NA NA NR 1.72 Flood 117 62.3 83.0 5 2
8/17/2002¢c 6:50 300 12 11 23.7 7.72 44.3 0 NA NR 3.45 Flood 117 62.3 83.0 5 2
8/17/2002d 9:34 100 19 2 24.9 7.66 44.3 0 NA NR 3.07 Ebb 117 62.3 83.0 5 2
8/17/2002e 12:40 90 10 3 27.7 7.81 45.9 0 NA NR 2.86 Flood 117 62.3 83.0 5 2
8/17/2002f 15:47 50 4 10 27.9 7.83 445 223 NA NR 4.79 Flood 117 62.3 83.0 5 2
8/17/2002g 18:20 100 6 110 20.7 7.17 42.3 83 NA NR 5.72 Ebb 117 62.3 83.0 5 2
8/17/2002h 22:10 500 <1 2 23.6 7.78 38.2 10 NA NR 2.46 Ebb 117 62.3 83.0 5 2
8/18/2002a 0:25 300 6 21 18.2 7.68 38.4 79 NA NR 0.20 Ebb 116 63.0 72.0 5 2
8/18/2002b 3:19 100 16 10 16.4 7.77 38.8 10 NA NR 0.49 Flood 116 63.0 72.0 5 2
8/18/2002¢c 6:42 110 12 2 19.7 7.93 411 1 NA NR 3.31 Flood 116 63.0 72.0 5 2
8/18/2002d 9:50 200 2 2 20.0 8.06 41.2 1 NA NR 3.49 Ebb 116 63.0 72.0 5 2
8/18/2002e 12:30 30 10 2 21.6 8.06 40.2 1 NA NR 2.65 Ebb 116 63.0 72.0 5 2
8/18/2002f 15:40 100 2 8 221 8.10 40.6 1 NA NR 3.95 Flood 116 63.0 72.0 5 2
8/18/2002g 18:30 10 1 120 16.9 8.09 41.2 116 NA NR 5.87 Flood 116 63.0 72.0 5 2
8/18/2002h 21:45 300 2 2 21.3 7.32 39.3 0 NA NR 4.07 Ebb 116 63.0 72.0 5 2
8/19/2002a 0:30 1500 19 43 20.1 8.02 38.8 0 NA NR 0.54 Ebb 94 64.6 85.5 5 2 Chlorination
8/19/2002b 3:35 200 12 20 19.6 7.99 38.6 0 NA NR -0.07 Flood 94 64.6 85.5 5 2 Chlorination
8/19/2002¢ 6:40 50 8 30 235 7.48 39.6 0 NA NR 2.92 Flood 94 64.6 85.5 5 2 Chlorination
8/19/2002d 9:40 30 20 <1 255 7.97 40.6 0 NA NR 3.95 Ebb 94 64.6 85.5 5 2 Chlorination
8/19/2002e 12:30 <1 <1 <1 28.6 7.80 40.5 2 NA NR 2.69 Ebb 94 64.6 85.5 5 2 Chlorination
8/19/2002f 15:30 30 <1 9 27.9 7.96 40.6 2 NA NR 3.09 Flood 94 64.6 85.5 5 2 Chlorination
8/19/2002g 18:20 10 2 140 28.1 7.90 40.8 341 NA NR 5.53 Flood 94 64.6 85.5 5 2 Chlorination
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TABLE 4-2
MICROBIOLOGY AND FIELD PARAMETERS (INTENSIVE SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault (DV0)

Total Coliform Fecal Coliform Enterococcus  Temperature Conductivity  Turbidity D(I)S;;I;veend Salinity Tl(cfjteagf)l\?eht Tide Flow Rate Intake Discharge Number of Pumps Number of
Sample Date Sample Time  (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (pPpt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Units Running Treatment
8/19/2002h 22:00 10 2 <1 222 7.97 40.4 2 NA NR 4.75 Ebb 94 64.6 85.5 5 2 Chlorination
8/20/2002a 0:20 30 3 4 20.8 7.95 38.8 5 NA NR 1.50 Ebb 65.0 85.0 5 2
8/20/2002b 3:40 100 8 20 21.0 8.00 41.0 2 NA NR -0.46 Flood 65.0 85.0 5 2
8/20/2002¢c 7:10 200 5 5 23.0 8.01 40.4 3 NA NR 2.93 Flood 65.0 85.0 5 2
8/20/2002d 9:20 10 <1 <1 255 7.95 425 1 NA NR 4.19 Flood 65.0 85.0 5 2
8/20/2002e 12:55 5 1 <1 23.8 7.95 42.2 3 NA NR 2.64 Ebb 65.0 85.0 5 2
8/20/2002f 15:20 4 2 16 24.9 7.96 43.2 1 NA NR 2.42 Flood 65.0 85.0 5 2
8/20/2002g 18:30 10 2 110 23.9 7.97 43.3 28 NA NR 5.13 Flood 65.0 85.0 5 2
8/20/2002h 21:50 <1 <1 <1 25.6 7.94 42.4 2 NA NR 5.63 Ebb 65.0 85.0 5 2
8/21/2002a 0:15 10 2 2 20.1 7.98 41.9 1 NA NR 2.53 Ebb 98 64.2 80.0 5 2
8/21/2002b 3:20 5 2 <1 204 8.02 41.8 1 NA NR -0.55 Ebb 98 64.2 80.0 5 2
8/21/2002¢ 6:50 10 3 1 17.1 7.81 43.6 1 NA NR 2.04 Flood 98 64.2 80.0 5 2
8/21/2002d 9:50 20 1 <1 26.4 7.98 411 1 NA NR 4.30 Flood 98 64.2 80.0 5 2
8/21/2002e 12:40 10 <1 <1 245 7.99 42.4 4 NA NR 3.03 Ebb 98 64.2 80.0 5 2
8/21/2002f 15:30 10 <1 2 22.8 7.99 425 2 NA NR 2.08 Flood 98 64.2 80.0 5 2
8/21/2002g 18:30 <1 <1 11 231 8.08 43.3 1 NA NR 4.45 Flood 98 64.2 80.0 5 2
8/21/2002h 21:40 <1 <1 7 22.8 7.95 43.2 0 NA NR 6.07 Ebb 98 64.2 80.0 5 2
8/22/2002a 0:35 10 <1 8 18.9 7.97 42.6 2 NA NR 2.90 Ebb 65.0 82.0 5 2
8/22/2002b 3:15 20 <1 30 17.9 7.86 42.7 4 NA NR -0.22 Ebb 65.0 82.0 5 2
8/22/2002c 6:50 10 7 12 19.8 7.93 42.4 2 NA NR 1.56 Flood 65.0 82.0 5 2
8/22/2002d 9:30 30 5 30 25.7 7.84 42.2 2 NA NR 4.18 Flood 65.0 82.0 5 2
8/22/2002e 12:30 20 <1 <1 28.3 7.94 414 7 NA NR 3.47 Ebb 65.0 82.0 5 2
8/22/2002f 15:30 <1 <1 <1 29.0 8.10 41.2 3 NA NR 1.86 Ebb 65.0 82.0 5 2
8/22/2002g 18:30 2 1 70 28.6 8.18 35.4 NA NA NR 3.73 Flood 65.0 82.0 5 2
8/22/2002h 22:05 <1 <1 1 23.6 8.22 35.1 10 NA NR 6.00 Ebb 65.0 82.0 5 2
8/23/2002a 0:30 <1 <1 <1 19.9 8.25 353 NA NA NR 3.77 Ebb 90 615 83.7 5 2 Chlorination
8/23/2002b 3:25 30 11 35 20.0 8.20 35.0 NA NA NR 0.16 Ebb 90 61.5 83.7 5 2 Chlorination
8/23/2002¢c 7:00 12 2 5 20.6 8.19 35.2 10 NA NR 1.39 Flood 90 615 83.7 5 2 Chlorination
8/23/2002d 9:35 40 3 <1 27.7 8.13 35.7 10 NA NR 4.06 Flood 90 61.5 83.7 5 2 Chlorination
8/23/2002e 12:35 4 1 1 30.8 8.32 354 NA NA NR 3.75 Ebb 90 61.5 83.7 5 2 Chlorination
8/23/2002f 15:30 <1 <1 <1 30.3 8.23 34.4 NA NA NR 1.83 Ebb 90 61.5 83.7 5 2 Chlorination
8/23/2002g 18:30 20 <1 470 27.6 8.31 34.2 NA NA NR 3.04 Flood 90 61.5 83.7 5 2 Chlorination
8/23/2002h 21:40 100 2 3 28.0 8.20 34.2 NA NA NR 5.74 Flood 90 61.5 83.7 5 2 Chlorination
8/24/2002a 0:30 200 5 9 19.8 8.19 34.5 NA NA NR 4.33 Ebb 64.1 81.1 5 2
8/24/2002b 3:30 120 13 20 19.8 8.14 34.2 NA NA NR 0.67 Ebb 64.1 81.1 5 2
8/24/2002c 6:55 200 4 15 19.3 7.41 40.2 NA NA NR 1.06 Flood 64.1 81.1 5 2
8/24/2002d 9:30 6 1 9 26.4 7.95 39.7 NA NA NR 3.77 Flood 64.1 81.1 5 2
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TABLE 4-2
MICROBIOLOGY AND FIELD PARAMETERS (INTENSIVE SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault (DV0)

Total Coliform Fecal Coliform Enterococcus  Temperature Conductivity  Turbidity D(I)S;;I;veend Salinity Tl(cfjteagf)l\?eht Tide Flow Rate Intake Discharge Number of Pumps Number of
Sample Date Sample Time  (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (pPpt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Units Running Treatment
8/24/2002e 12:30 100 5 27 28.0 8.09 28.7 NA NA NR 4.13 Ebb 64.1 81.1 5 2
8/24/2002f 15:30 40 2 10 26.9 8.23 334 NA NA NR 1.98 Ebb 64.1 81.1 5 2
8/24/2002g 18:30 20 4 12 23.1 8.06 326 NA NA NR 2.46 Flood 64.1 81.1 5 2
8/24/2002h 21:40 500 40 40 25.0 8.26 31.6 NA NA NR 5.19 Flood 64.1 81.1 5 2
8/25/2002a 0:30 50 20 50 21.8 7.62 28.2 NA NA NR 4.64 Ebb 32 64.7 86.1 5 2
8/25/2002b 3:35 300 40 330 21.2 7.95 31.6 NA NA NR 1.22 Ebb 32 64.7 86.1 5 2
8/25/2002¢ 6:45 100 13 11 18.7 7.87 40.8 NA NA NR 0.88 Flood 32 64.7 86.1 5 2
8/25/2002d 9:30 10 2 <1 20.2 7.98 41.8 NA NA NR 3.51 Flood 32 64.7 86.1 5 2
8/25/2002e 12:30 100 4 3 235 8.00 41.0 NA NA NR 4.39 Ebb 32 64.7 86.1 5 2
8/25/2002f 15:30 100 3 5 26.4 8.03 411 114 NA NR 2.29 Ebb 32 64.7 86.1 5 2
8/25/20029g 18:30 100 4 1 26.0 7.98 40.5 NA NA NR 2.03 Flood 32 64.7 86.1 5 2
8/25/2002h 21:35 30 <1 <1 24.7 7.98 411 200 NA NR 4.41 Flood 32 64.7 86.1 5 2
8/26/2002a 0:30 100 10 11 19.2 7.97 41.2 NA NA NR 4.68 Ebb 66 63.4 81.7 6 2
8/26/2002b 3:40 80 2 13 18.8 7.98 41.0 NA NA NR 1.77 Ebb 66 63.4 81.7 6 2
8/26/2002¢c 6:45 60 2 6 19.8 8.01 414 NA NA NR 1.02 Flood 66 63.4 81.7 6 2
8/26/2002d 9:30 20 3 <1 25.6 7.94 41.6 NA NA NR 3.26 Flood 66 63.4 81.7 6 2
8/26/2002e 12:30 10 <1 <1 29.2 8.04 40.7 NA NA NR 4.55 Ebb 66 63.4 81.7 6 2
8/26/2002f 15:30 10 1 1 30.2 7.98 41.0 NA NA NR 2.72 Ebb 66 63.4 81.7 6 2
8/26/2002g 18:30 100 5 4 28.7 7.91 39.4 44 NA NR 1.80 Flood 66 63.4 81.7 6 2
8/26/2002h 21:30 200 <1 5 27.8 7.94 40.5 NA NA NR 3.57 Flood 66 63.4 81.7 6 2
8/27/2002a 0:30 300 <1 <1 18.9 8.00 411 NA NA NR 4.43 Ebb 57 64.0 86.6 5 2 Chlorination
8/27/2002b 3:30 300 5 6 18.8 8.01 40.8 NA NA NR 2.45 Ebb 57 64.0 86.6 5 2 Chlorination
8/27/2002¢c 6:30 500 23 21 20.9 7.95 40.4 20 NA NR 1.26 Flood 57 64.0 86.6 5 2 Chlorination
8/27/2002d 9:30 300 5 20 25.8 7.92 40.5 215 NA NR 3.06 Flood 57 64.0 86.6 5 2 Chlorination
8/27/2002e 12:30 400 <1 1 27.7 8.03 40.2 1 NA NR 4.60 High Tide 57 64.0 86.6 5 2 Chlorination
8/27/2002f 15:30 500 <1 2 28.4 8.05 40.2 2 NA NR 3.22 Ebb 57 64.0 86.6 5 2 Chlorination
8/27/2002g 18:30 300 <1 11 28.0 8.07 39.4 3 NA NR 181 Ebb 57 64.0 86.6 5 2 Chlorination
8/27/2002h 21:55 900 1 3 25.8 8.06 395 2 NA NR 3.07 Flood 57 64.0 86.6 5 2 Chlorination
8/28/2002a 0:15 300 4 1 20.7 8.06 39.9 3 NA NR 3.92 Flood 73 65.2 87.2 5 2
8/28/2002b 3:15 1100 13 2 21.0 8.03 39.2 4 NA NR 2.96 Ebb 73 65.2 87.2 5 2
8/28/2002¢c 6:30 300 4 <1 23.0 7.10 34.0 NA NA NR 1.70 Flood 73 65.2 87.2 5 2
8/28/2002d 9:30 100 <1 <1 25.0 7.90 35.0 NA NA NR 2.95 Flood 73 65.2 87.2 5 2
8/28/2002e 12:30 10 <1 <1 31.0 7.90 35.0 NA NA NR 4.53 Flood 73 65.2 87.2 5 2
8/28/2002f 15:35 600 <1 4 30.0 7.90 34.0 NA NA NR 3.67 Ebb 73 65.2 87.2 5 2
8/28/2002g 18:30 400 <1 6 30.1 8.04 34.6 NA NA NR 2.06 Ebb 73 65.2 87.2 5 2
8/28/2002h 21:50 100 1 12 284 7.80 30.2 5 NA NR 2.37 Flood 73 65.2 87.2 5 2
8/29/2002a 0:35 50 1 1 20.8 7.94 30.1 8 NA NR 3.27 Flood 86 65.2 87.9 5 2
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TABLE 4-2

MICROBIOLOGY AND FIELD PARAMETERS (INTENSIVE SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault (DV0)

Total Coliform Fecal Coliform Enterococcus  Temperature Conductivity  Turbidity D(I)S;;)!;veend Salinity Tl(cfjteagil\?eht Tide Flow Rate Intake Discharge Number of Pumps Number of
Sample Date Sample Time  (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (pPpt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Units Running Treatment
8/29/2002b 3:25 300 9 2 20.5 7.93 30.7 3 NA NR 2.99 Ebb 86 65.2 87.9 5 2
8/29/2002¢c 6:45 300 6 2 22.7 7.56 314 44 NA NR 2.15 Low Tide 86 65.2 87.9 5 2
8/29/2002d 9:30 120 3 <1 28.0 7.93 315 NA NA NR 2.92 Flood 86 65.2 87.9 5 2
8/29/2002e 12:30 10 1 1 29.2 7.99 31.6 NA NA NR 4.36 Flood 86 65.2 87.9 5 2
8/29/2002f 15:45 100 2 5 30.2 7.95 313 NA NA NR 4.05 Ebb 86 65.2 87.9 5 2
8/29/2002g 18:30 80 6 7 28.9 7.98 31.0 NA NA NR 2.53 Ebb 86 65.2 87.9 5 2
8/29/2002h 21:30 40 <1 1 27.2 7.93 311 20 NA NR 1.89 Flood 86 65.2 87.9 5 2
8/30/2002a 0:30 20 1 <1 21.8 7.96 314 10 NA NR 2.50 Flood 66.2 87.5 5 2
8/30/2002b 3:30 40 2 <1 19.8 7.93 31.6 NA NA NR 2.88 Ebb 66.2 87.5 5 2
8/30/2002¢ 6:30 20 1 <1 22.2 7.80 322 NA NA NR 2.59 Ebb 66.2 87.5 5 2
8/30/2002d 9:30 30 4 2 252 7.93 32.3 NA NA NR 2.95 Flood 66.2 87.5 5 2
KOMEX
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TABLE 4-2
MICROBIOLOGY AND FIELD PARAMETERS (INTENSIVE SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault (DV10)

Total Coliform Fecal Coliform Enterococcus  Temperature Conductivity  Turbidity D(I)S;;I;veend Salinity Tl(cfjteagf)l\?eht Tide Flow Rate Intake Discharge Number of Pumps Number of
Sample Date Sample Time  (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (pPpt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Units Running Treatment
8/15/2002a 7:05 20 <1 <1 221 7.09 48.1 0 NA 33.8 2.38 Ebb 69 60.2 87.9 7 3
8/15/2002b 9:50 10 2 2 28.6 7.94 48.4 NA NA 31.8 2.17 Flood 69 60.2 87.9 7 3
8/15/2002¢ 12:35 2 1 <1 30.6 8.01 51.4 6 NA 32.4 3.77 Flood 69 60.2 87.9 7 3
8/15/2002d 15:45 <1 <1 4 30.3 8.01 50.1 3 NA 324 5.38 Flood 69 60.2 87.9 7 3
8/15/2002e 18:40 10 1 90 30.2 7.99 49.2 1 NA 32.8 3.94 Ebb 69 60.2 87.9 7 3
8/15/2002f 21:55 100 2 70 28.7 7.94 48.3 42 NA 31.8 1.20 Ebb 69 60.2 87.9 7 3
8/16/2002a 0:40 100 5 10 22.3 8.06 47.8 1 NA 31.2 1.03 Flood 130 61.7 84.7 5 2
8/16/2002b 3:40 100 3 <1 21.3 8.07 48.4 122 NA 31.6 2.68 Flood 130 61.7 84.7 5 2
8/16/2002c 6:55 20 3 8 244 6.92 48.9 4 NA 32.2 3.12 Ebb 130 61.7 84.7 5 2
8/16/2002d 9:40 10 4 1 28.2 7.96 49.7 3 NA 337 2.53 Ebb 130 61.7 84.7 5 2
8/16/2002e 12:35 <1 <1 <1 29.8 7.82 50.0 4 NA 33.7 3.23 Flood 130 61.7 84.7 5 2
8/16/2002f 16:05 <1 <1 1 27.2 7.92 50.2 124 NA 337 5.37 Flood 130 61.7 84.7 5 2
8/16/2002g 18:35 20 1 87 26.2 7.91 50.3 1 NA 329 5.02 Ebb 130 61.7 84.7 5 2
8/16/2002h 22:05 200 4 20 30.2 7.89 48.8 2 NA 31.9 1.63 Ebb 130 61.7 84.7 5 2
8/17/2002a 0:35 200 10 50 29.3 6.65 70.5 NA NA 40.0 0.26 Ebb 117 62.3 83.0 5 2
8/17/2002b 3:39 900 30 90 23.3 8.23 39.1 0 NA NR 1.72 Flood 117 62.3 83.0 5 2
8/17/2002¢c 6:55 90 1 8 23.6 7.74 46.9 0 NA 30.7 3.46 Flood 117 62.3 83.0 5 2
8/17/2002d 9:50 80 5 2 26.4 7.86 46.5 240 NA 30.3 3.00 Ebb 117 62.3 83.0 5 2
8/17/2002e 12:50 40 2 2 29.2 7.84 47.2 0 NA 30.9 291 Flood 117 62.3 83.0 5 2
8/17/2002f 15:54 40 3 9 26.6 7.89 45.2 112 NA NR 4.85 Flood 117 62.3 83.0 5 2
8/17/2002g 18:25 80 4 100 23.7 7.13 39.9 93 NA NR 571 Ebb 117 62.3 83.0 5 2
8/17/2002h 22:20 60 1 <1 224 7.80 41.0 24 NA NR 2.25 Ebb 117 62.3 83.0 5 2
8/18/2002a 0:31 900 4 18 18.4 7.76 40.3 10 NA NR 0.15 Ebb 116 63.0 72.0 5 2
8/18/2002b 3:30 30 7 9 175 7.83 39.7 10 NA NR 0.62 Flood 116 63.0 72.0 5 2
8/18/2002¢c 6:40 20 8 1 19.4 7.82 425 0 NA NR 3.31 Flood 116 63.0 72.0 5 2
8/18/2002d 9:56 120 1 2 20.8 8.07 415 1 NA NR 3.46 Ebb 116 63.0 72.0 5 2
8/18/2002e 12:40 20 1 <1 22.0 8.08 41.3 1 NA NR 2.64 Ebb 116 63.0 72.0 5 2
8/18/2002f 15:30 50 2 20 22.2 8.12 40.3 2 NA NR 3.82 Flood 116 63.0 72.0 5 2
8/18/2002g 18:40 10 1 85 21.7 8.11 40.8 0 NA NR 5.91 Flood 116 63.0 72.0 5 2
8/18/2002h 21:55 100 1 <1 20.9 7.99 39.8 0 NA NR 3.86 Ebb 116 63.0 72.0 5 2
8/19/2002a 0:40 600 10 10 20.5 8.04 39.4 0 NA NR 0.38 Ebb 94 64.6 85.5 5 2 Chlorination
8/19/2002b 3:50 50 4 15 20.7 8.04 39.1 0 NA NR 0.10 Flood 94 64.6 85.5 5 2 Chlorination
8/19/2002¢ 6:50 10 4 10 23.9 7.88 40.5 0 NA NR 3.07 Flood 94 64.6 85.5 5 2 Chlorination
8/19/2002d 9:50 20 4 <1 27.6 7.94 40.7 0 NA NR 3.90 Ebb 94 64.6 85.5 5 2 Chlorination
8/19/2002e 12:40 <1 <1 <1 29.8 7.87 418 0 NA NR 2.63 Ebb 94 64.6 85.5 5 2 Chlorination
8/19/2002f 15:45 10 <1 15 30.2 7.94 41.7 1 NA NR 3.28 Flood 94 64.6 85.5 5 2 Chlorination
8/19/2002g 18:30 <1 <1 160 27.9 7.93 41.6 129 NA NR 5.64 Flood 94 64.6 85.5 5 2 Chlorination
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TABLE 4-2
MICROBIOLOGY AND FIELD PARAMETERS (INTENSIVE SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault (DV10)

Total Coliform Fecal Coliform Enterococcus  Temperature Conductivity  Turbidity D(I)S;;I;veend Salinity Tl(cfjteagf)l\?eht Tide Flow Rate Intake Discharge Number of Pumps Number of
Sample Date Sample Time  (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (pPpt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Units Running Treatment
8/19/2002h 22:15 10 2 2 22.0 7.99 40.6 106 NA NR 4.45 Ebb 94 64.6 85.5 5 2 Chlorination
8/20/2002a 0:30 90 5 6 21.0 8.00 39.2 3 NA NR 1.28 Ebb 65.0 85.0 5 2
8/20/2002b 3:45 70 5 12 20.8 7.99 40.6 4 NA NR -0.43 Flood 65.0 85.0 5 2
8/20/2002¢c 7:15 90 2 4 23.9 7.99 415 2 NA NR 3.01 Flood 65.0 85.0 5 2
8/20/2002d 9:25 3 1 1 27.3 7.94 41.4 1 NA NR 4.19 Flood 65.0 85.0 5 2
8/20/2002e 13:10 10 2 <1 26.0 8.00 43.0 8 NA NR 2.52 Ebb 65.0 85.0 5 2
8/20/2002f 15:30 10 2 41 21.2 8.03 43.8 1 NA NR 2.50 Flood 65.0 85.0 5 2
8/20/2002g 18:45 2 <1 100 20.5 8.00 43.1 1 NA NR 5.35 Flood 65.0 85.0 5 2
8/20/2002h 21:50 <1 <1 <1 27.8 7.93 42.0 2 NA NR 5.63 Ebb 65.0 85.0 5 2
8/21/2002a 0:30 10 <1 62 20.5 8.00 41.9 1 NA NR 2.16 Ebb 98 64.2 80.0 5 2
8/21/2002b 3:30 <1 <1 <1 20.9 8.01 41.7 1 NA NR -0.57 Ebb 98 64.2 80.0 5 2
8/21/2002¢ 7:00 10 5 2 215 7.79 42.2 1 NA NR 2.24 Flood 98 64.2 80.0 5 2
8/21/2002d 9:45 20 <1 2 25.0 7.95 41.9 0 NA NR 4.30 Flood 98 64.2 80.0 5 2
8/21/2002e 12:35 40 3 <1 25.6 8.00 415 4 NA NR 3.09 Ebb 98 64.2 80.0 5 2
8/21/2002f 15:45 120 2 2 21.0 7.99 43.4 4 NA NR 2.16 Flood 98 64.2 80.0 5 2
8/21/2002g 18:45 <1 <1 23 234 8.00 42.9 0 NA NR 4.72 Flood 98 64.2 80.0 5 2
8/21/2002h 22:00 <1 <1 <1 24.9 7.96 42.6 0 NA NR 5.92 Ebb 98 64.2 80.0 5 2
8/22/2002a 0:30 10 1 <1 19.3 7.98 42.4 2 NA NR 3.03 Ebb 65.0 82.0 5 2
8/22/2002b 3:35 5 <1 <1 19.2 8.01 418 2 NA NR -0.37 Ebb 65.0 82.0 5 2
8/22/2002c 6:55 20 4 11 21.3 7.96 41.9 2 NA NR 1.66 Flood 65.0 82.0 5 2
8/22/2002d 9:43 <1 <1 <1 26.0 7.93 425 2 NA NR 4.28 Flood 65.0 82.0 5 2
8/22/2002e 12:30 6 1 <1 28.7 7.99 414 3 NA NR 3.47 Ebb 65.0 82.0 5 2
8/22/2002f 15:45 <1 <1 2 29.0 8.02 414 2 NA NR 1.87 Flood 65.0 82.0 5 2
8/22/2002g 18:45 5 3 14 27.6 8.22 35.1 NA NA NR 4.00 Flood 65.0 82.0 5 2
8/22/2002h 22:10 <1 <1 2 25.8 8.22 35.2 10 NA NR 5.97 Ebb 65.0 82.0 5 2
8/23/2002a 0:35 8 <1 2 20.1 8.27 35.4 NA NA NR 3.66 Ebb 90 615 83.7 5 2 Chlorination
8/23/2002b 3:40 10 1 9 20.0 8.30 35.0 NA NA NR 0.00 Ebb 90 61.5 83.7 5 2 Chlorination
8/23/2002¢c 7:10 8 3 51 21.6 8.20 353 10 NA NR 1.58 Flood 90 615 83.7 5 2 Chlorination
8/23/2002d 9:45 10 2 <1 NA NA NA NA NA NA 4.16 Flood 90 61.5 83.7 5 2 Chlorination
8/23/2002e 12:50 10 1 1 30.8 8.31 35.5 NA NA NR 3.56 Ebb 90 61.5 83.7 5 2 Chlorination
8/23/2002f 15:45 <1 <1 <1 30.2 8.18 34.9 NA NA NR 1.78 Ebb 90 61.5 83.7 5 2 Chlorination
8/23/2002g 18:45 300 2 610 27.7 8.33 34.5 NA NA NR 3.29 Flood 90 61.5 83.7 5 2 Chlorination
8/23/2002h 21:50 40 <1 1 29.4 8.27 35.0 NA NA NR 5.78 Flood 90 61.5 83.7 5 2 Chlorination
8/24/2002a 0:40 110 2 2 19.7 8.28 35.2 NA NA NR 4.13 Ebb 64.1 81.1 5 2
8/24/2002b 3:40 320 5 7 18.1 8.22 34.6 NA NA NR 0.54 Ebb 64.1 81.1 5 2
8/24/2002c 7:10 50 3 3 19.9 7.60 41.6 NA NA NR 131 Flood 64.1 81.1 5 2
8/24/2002d 9:38 11 3 7 26.1 7.97 40.7 NA NA NR 3.91 Flood 64.1 81.1 5 2
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TABLE 4-2
MICROBIOLOGY AND FIELD PARAMETERS (INTENSIVE SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault (DV10)

Total Coliform Fecal Coliform Enterococcus  Temperature Conductivity  Turbidity D(I)S;;I;veend Salinity Tl(cfjteagf)l\?eht Tide Flow Rate Intake Discharge Number of Pumps Number of
Sample Date Sample Time  (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (pPpt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Units Running Treatment
8/24/2002e 12:35 40 10 17 28.0 8.06 40.2 NA NA NR 4.08 Ebb 64.1 81.1 5 2
8/24/2002f 15:40 10 <1 <1 26.9 8.01 40.9 NA NA NR 1.90 Ebb 64.1 81.1 5 2
8/24/2002g 18:40 10 2 3 26.0 8.00 39.3 NA NA NR 2.59 Flood 64.1 81.1 5 2
8/24/2002h 21:50 100 8 10 28.1 8.02 38.8 NA NA NR 5.27 Flood 64.1 81.1 5 2
8/25/2002a 0:40 100 12 9 20.5 7.94 38.9 NA NA NR 4.49 Ebb 32 64.7 86.1 5 2
8/25/2002b 3:40 400 20 70 20.1 7.96 38.2 NA NA NR 1.15 Ebb 32 64.7 86.1 5 2
8/25/2002¢ 6:50 90 10 10 18.7 7.91 41.2 NA NA NR 0.94 Flood 32 64.7 86.1 5 2
8/25/2002d 9:35 10 1 2 204 7.99 414 NA NA NR 3.58 Flood 32 64.7 86.1 5 2
8/25/2002e 12:40 90 4 1 231 8.01 41.0 NA NA NR 4.32 Ebb 32 64.7 86.1 5 2
8/25/2002f 15:40 100 3 1 26.8 8.06 411 NA NA NR 2.18 Ebb 32 64.7 86.1 5 2
8/25/20029g 18:40 100 1 1 26.0 8.03 41.0 NA NA NR 2.12 Flood 32 64.7 86.1 5 2
8/25/2002h 21:45 100 2 1 23.9 7.99 411 NA NA NR 4.52 Flood 32 64.7 86.1 5 2
8/26/2002a 0:40 90 4 1 19.1 7.97 41.3 NA NA NR 4.58 Ebb 66 63.4 81.7 6 2
8/26/2002b 3:50 100 4 50 19.2 7.99 40.6 NA NA NR 1.63 Ebb 66 63.4 81.7 6 2
8/26/2002¢c 6:50 200 5 3 204 7.87 42.0 NA NA NR 1.06 Flood 66 63.4 81.7 6 2
8/26/2002d 9:40 30 <1 1 26.0 7.93 41.6 NA NA NR 3.41 Flood 66 63.4 81.7 6 2
8/26/2002e 12:30 10 1 <1 28.1 8.04 411 NA NA NR 4.55 Ebb 66 63.4 81.7 6 2
8/26/2002f 15:45 <1 <1 <1 30.2 7.97 411 NA NA NR 2.54 Ebb 66 63.4 81.7 6 2
8/26/2002g 18:45 30 1 1 28.8 7.92 395 23 NA NR 1.88 Flood 66 63.4 81.7 6 2
8/26/2002h 21:45 100 <1 2 28.1 7.96 411 NA NA NR 3.74 Flood 66 63.4 81.7 6 2
8/27/2002a 0:40 200 2 2 18.8 8.04 41.4 NA NA NR 4.38 Ebb 57 64.0 86.6 5 2 Chlorination
8/27/2002b 3:40 500 3 2 18.8 8.04 41.0 NA NA NR 2.32 Ebb 57 64.0 86.6 5 2 Chlorination
8/27/2002¢c 6:45 1700 7 5 20.8 7.98 41.0 NA NA NR 1.32 Flood 57 64.0 86.6 5 2 Chlorination
8/27/2002d 9:45 300 3 10 26.5 7.97 40.6 NA NA NR 3.27 Flood 57 64.0 86.6 5 2 Chlorination
8/27/2002e 12:45 200 <1 <1 28.3 8.04 40.3 112 NA NR 4.59 Ebb 57 64.0 86.6 5 2 Chlorination
8/27/2002f 15:45 500 <1 2 27.9 8.07 40.1 1 NA NR 3.04 Ebb 57 64.0 86.6 5 2 Chlorination
8/27/2002g 18:45 200 2 48 28.6 8.07 39.3 2 NA NR 181 Flood 57 64.0 86.6 5 2 Chlorination
8/27/2002h 22:00 100 1 1 25.8 8.08 395 1 NA NR 3.12 Flood 57 64.0 86.6 5 2 Chlorination
8/28/2002a 0:20 200 3 <1 21.0 8.09 40.2 1 NA NR 3.92 Flood 73 65.2 87.2 5 2
8/28/2002b 3:20 200 <1 <1 20.1 8.06 40.4 0 NA NR 291 Ebb 73 65.2 87.2 5 2
8/28/2002¢c 6:45 200 2 <1 24.0 7.70 35 NA NA NR 1.71 Flood 73 65.2 87.2 5 2
8/28/2002d 9:45 200 <1 1 26.0 7.90 35.0 NA NA NR 3.12 Flood 73 65.2 87.2 5 2
8/28/2002e 12:45 <1 <1 <1 31.0 7.90 35.0 NA NA NR 4.56 Flood 73 65.2 87.2 5 2
8/28/2002f 15:45 900 10 6 30.0 7.90 34.0 NA NA NR 3.56 Ebb 73 65.2 87.2 5 2
8/28/2002g 18:40 70 <1 2 30.2 7.95 34.8 NA NA NR 2.02 Ebb 73 65.2 87.2 5 2
8/28/2002h 22:00 100 1 4 28.1 7.89 30.6 NA NA NR 2.44 Flood 73 65.2 87.2 5 2
8/29/2002a 0:40 30 1 <1 211 7.94 30.6 2 NA NR 3.28 Flood 86 65.2 87.9 5 2
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TABLE 4-2

MICROBIOLOGY AND FIELD PARAMETERS (INTENSIVE SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault (DV10)

Total Coliform Fecal Coliform Enterococcus  Temperature Conductivity  Turbidity D(I)S;;)!;veend Salinity Tl(cfjteagil\?eht Tide Flow Rate Intake Discharge Number of Pumps Number of
Sample Date Sample Time  (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (pPpt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Units Running Treatment
8/29/2002b 3:30 100 1 1 20.6 7.94 31.0 0 NA NR 2.96 Ebb 86 65.2 87.9 5 2
8/29/2002¢c 7:00 90 <1 <1 234 7.94 315 NA NA NR 2.16 Flood 86 65.2 87.9 5 2
8/29/2002d 9:45 110 1 <1 30.1 7.93 317 NA NA NR 3.04 Flood 86 65.2 87.9 5 2
8/29/2002e 12:45 20 <1 <1 30.1 7.99 31.9 NA NA NR 4.43 Flood 86 65.2 87.9 5 2
8/29/2002f 15:50 30 <1 <1 28.7 8.00 318 NA NA NR 4.01 Ebb 86 65.2 87.9 5 2
8/29/2002g 18:45 30 2 55 29.0 8.02 311 NA NA NR 241 Ebb 86 65.2 87.9 5 2
8/29/2002h 21:35 70 <1 <1 28.2 7.96 316 10 NA NR 1.89 Flood 86 65.2 87.9 5 2
8/30/2002a 0:35 20 <1 <1 221 8.02 317 10 NA NR 2.52 Flood 66.2 87.5 5 2
8/30/2002b 3:40 40 2 <1 19.8 8.00 317 NA NA NR 2.87 Ebb 66.2 87.5 5 2
8/30/2002¢ 6:45 20 3 <1 22.8 7.86 324 NA NA NR 2.58 Ebb 66.2 87.5 5 2
8/30/2002d 9:45 20 1 <1 25.3 7.94 32.6 NA NA NR 3.03 Flood 66.2 87.5 5 2
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TABLE 4-2
MICROBIOLOGY AND FIELD PARAMETERS (INTENSIVE SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: General Retention Basin (GP)

Total Coliform Fecal Coliform Enterococcus  Temperature Conductivity  Turbidity D(I)S;;)!;veend Salinity Tl(cfjteagil\?eht Tide Flow Rate Intake Discharge Number of Pumps Number of
Sample Date Sample Time  (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (pPpt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Units Running Treatment
8/15/2002a 11:30 110 30 30 28.3 8.25 3.3 9 7.34 1.6 2.98 Flood 69 60.2 87.9 7 3
8/16/2002a 10:55 110 15 40 27.8 8.30 3.1 14 5.89 15 2.58 Flood 130 61.7 84.7 5 2
8/17/2002a 11:30 6100 32 30 25.0 8.31 3.1 11 NA 15 2.71 Ebb 117 62.3 83.0 5 2
8/18/2002a 11:00 400 200 40 21.2 8.37 9.9 13 9.37 5.0 3.04 Ebb 116 63.0 72.0 5 2
8/19/2002a 11:30 200 110 8 24.2 8.17 15.2 11 10.17 8.8 3.15 Ebb 94 64.6 85.5 5 2 Chlorination
8/20/2002a 11:45 100 10 4 23.2 8.18 18.7 10 NA 11.3 3.33 Ebb 65.0 85.0 5 2
8/21/2002a 11:15 100 10 2 22.4 8.25 21.8 8 NA 133 3.95 Ebb 98 64.2 80.0 5 2
8/22/2002a 11:20 1300 20 30 25.6 8.39 217 10 NA 13.1 4.18 Ebb 65.0 82.0 5 2
8/23/2002a 11:00 5000 50 40 245 8.65 19.3 10 NA 11.6 4.45 Ebb 90 61.5 83.7 5 2 Chlorination
8/24/2002a 10:15 200 13 30 24.9 8.35 18.7 NA NA 11.0 4.28 Flood 64.1 81.1 5 2
8/25/2002a 10:15 200 30 30 23.7 8.41 23.7 NA NA 14.4 4.10 Flood 32 64.7 86.1 5 2
8/26/2002a 10:25 2000 20 50 25.1 8.30 25.2 NA NA 155 4.00 Flood 66 63.4 81.7 6 2
8/27/2002a 11:24 7000 20 210 24.0 8.45 255 14 10.27 15.7 4.35 Flood 57 64.0 86.6 5 2 Chlorination
8/28/2002a 10:55 8000 20 50 23.0 8.30 21.0 NA 9.30 12.0 3.88 Flood 73 65.2 87.2 5 2
8/29/2002a 11:05 3300 25 100 252 8.36 16.9 NA 8.00 9.9 3.75 Flood 86 65.2 87.9 5 2
8/30/2002a 9:20 900 20 20 24.2 8.30 135 NA 7.82 7.7 2.90 Flood 66.2 87.5 5 2
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TABLE 4-2
MICROBIOLOGY AND FIELD PARAMETERS (INTENSIVE SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Intake Vault (IV)

Total Coliform Fecal Coliform Enterococcus  Temperature Conductivity  Turbidity D(I)S;;I;veend Salinity Tl(cfjteagf)l\?eht Tide Flow Rate Intake Discharge Number of Pumps Number of
Sample Date Sample Time  (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (pPpt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Units Running Treatment
8/15/2002a 8:20 2 <1 28 17.9 8.09 50.2 10 8.00 329 2.06 Ebb 69 60.2 87.9 7 3
8/15/2002b 9:56 5 2 <1 18.6 8.08 50.4 NA 7.37 33.0 2.19 Flood 69 60.2 87.9 7 3
8/15/2002¢ 12:55 <1 <1 <1 18.9 8.13 50.4 59 7.66 33.0 4.02 Flood 69 60.2 87.9 7 3
8/15/2002d 15:30 <1 <1 30 20.7 8.11 50.1 94 8.86 33.0 5.36 Flood 69 60.2 87.9 7 3
8/15/2002e 18:30 3 <1 590 20.4 8.09 50.3 1 7.36 33.0 4.09 Ebb 69 60.2 87.9 7 3
8/15/2002f 22:34 10 <1 <1 20.0 8.07 50.5 2 7.26 33.1 0.92 Ebb 69 60.2 87.9 7 3
8/16/2002a 1:00 20 15 12 19.4 8.11 50.4 2 7.11 331 1.17 Flood 130 61.7 84.7 5 2
8/16/2002b 3:55 10 1 <1 19.0 8.06 50.7 3 6.88 33.2 2.80 Flood 130 61.7 84.7 5 2
8/16/2002c 7:00 30 5 11 19.3 8.07 50.6 2 7.02 33.2 3.10 Ebb 130 61.7 84.7 5 2
8/16/2002d 9:45 11 2 <1 18.2 8.07 50.4 2 7.15 32.9 2.52 Ebb 130 61.7 84.7 5 2
8/16/2002e 12:50 <1 <1 43 19.7 8.00 52.7 2 8.07 329 3.37 Flood 130 61.7 84.7 5 2
8/16/2002f 15:35 20 2 18 20.2 7.97 52.3 22 7.95 34.4 5.16 Flood 130 61.7 84.7 5 2
8/16/2002g 18:20 10 <1 150 20.1 7.99 52.2 21 7.83 34.3 5.17 Ebb 130 61.7 84.7 5 2
8/16/2002h 21:42 20 1 2 19.9 7.63 52.6 2 7.26 34.7 2.04 Ebb 130 61.7 84.7 5 2
8/17/2002a 0:14 20 2 2 18.6 7.90 52.7 1 7.87 34.7 0.30 Ebb 117 62.3 83.0 5 2
8/17/2002b 3:25 10 2 2 19.1 7.94 453 NA 10.09 NR 1.53 Flood 117 62.3 83.0 5 2
8/17/2002¢c 7:20 70 2 2 19.6 7.82 46.9 0 9.51 30.3 3.49 Flood 117 62.3 83.0 5 2
8/17/2002d 10:00 5 <1 <1 19.3 7.74 46.2 170 NA NR 2.96 Ebb 117 62.3 83.0 5 2
8/17/2002e 13:11 10 2 <1 20.3 7.78 45.6 214 NA NR 2.75 Flood 117 62.3 83.0 5 2
8/17/2002f 16:04 10 <1 4 20.1 7.99 47.7 189 9.86 31.2 4.96 Flood 117 62.3 83.0 5 2
8/17/2002g 18:37 <1 <1 500 16.7 7.23 42.1 NA 541 31.2 5.65 Ebb 117 62.3 83.0 5 2
8/17/2002h 21:45 10 <1 <1 14.7 7.85 43.7 10 6.19 NR 2.97 Ebb 117 62.3 83.0 5 2
8/18/2002a 0:12 5 <1 <1 NA 7.82 44.6 10 5.67 NR 0.37 Ebb 116 63.0 72.0 5 2
8/18/2002b 3:05 8 5 1 NA 7.83 47.9 10 6.48 33.2 0.32 Flood 116 63.0 72.0 5 2
8/18/2002¢c 6:50 2 1 <1 17.0 8.08 43.0 0 10.27 NR 3.40 Flood 116 63.0 72.0 5 2
8/18/2002d 10:00 10 2 <1 17.8 8.11 425 0 9.98 NR 3.43 Ebb 116 63.0 72.0 5 2
8/18/2002e 12:50 3 1 <1 18.5 8.12 41.9 1 10.06 NR 2.64 Low Tide 116 63.0 72.0 5 2
8/18/2002f 15:45 10 <1 82 18.3 8.12 42.1 0 NA NR 4.02 Flood 116 63.0 72.0 5 2
8/18/2002g 18:45 10 <1 140 18.3 8.11 41.9 0 NA NR 5.92 Flood 116 63.0 72.0 5 2
8/18/2002h 22:10 10 <1 5 18.7 8.04 40.8 1 10.04 NR 3.54 Ebb 116 63.0 72.0 5 2
8/19/2002a 1:00 40 4 2 18.9 8.05 40.8 1 9.90 NR 0.09 Ebb 94 64.6 85.5 5 2 Chlorination
8/19/2002b 4:00 4 3 2 18.6 8.06 40.9 0 9.52 NR 0.23 Flood 94 64.6 85.5 5 2 Chlorination
8/19/2002¢ 7:00 20 <1 2 18.4 8.02 42.4 0 10.17 NR 3.21 Flood 94 64.6 85.5 5 2 Chlorination
8/19/2002d 9:45 2 <1 2 17.0 8.02 42.9 0 NA NR 3.93 Ebb 94 64.6 85.5 5 2 Chlorination
8/19/2002e 12:50 80 3 <1 185 8.04 425 8 9.62 NR 2.58 Ebb 94 64.6 85.5 5 2 Chlorination
8/19/2002f 16:00 <1 <1 72 18.4 7.91 42.6 2 10.65 NR 3.47 Flood 94 64.6 85.5 5 2 Chlorination
8/19/2002g 18:40 <1 <1 90 18.9 8.01 425 0 10.36 NR 5.75 Flood 94 64.6 85.5 5 2 Chlorination
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TABLE 4-2
MICROBIOLOGY AND FIELD PARAMETERS (INTENSIVE SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Intake Vault (IV)

Total Coliform Fecal Coliform Enterococcus  Temperature Conductivity  Turbidity D(I)S;;I;veend Salinity Tl(cfjteagf)l\?eht Tide Flow Rate Intake Discharge Number of Pumps Number of
Sample Date Sample Time  (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (pPpt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Units Running Treatment
8/19/2002h 22:35 <1 <1 1 18.9 8.02 421 4 10.20 NR 4.01 Ebb 94 64.6 85.5 5 2 Chlorination
8/20/2002a 0:45 20 <1 160 18.4 8.02 41.8 4 9.87 NR 0.96 Ebb 65.0 85.0 5 2
8/20/2002b 3:55 20 4 8 19.0 8.02 41.9 3 9.43 NR -0.35 Flood 65.0 85.0 5 2
8/20/2002¢c 7:05 20 3 <1 18.9 8.02 425 0 10.17 NR 2.84 Flood 65.0 85.0 5 2
8/20/2002d 9:15 4 2 <1 18.5 8.01 42.6 0 10.44 NR 4.18 Flood 65.0 85.0 5 2
8/20/2002e 12:40 <1 <1 <1 18.5 7.93 42.4 1 NA NR 2.78 Ebb 65.0 85.0 5 2
8/20/2002f 16:00 <1 <1 4 16.7 8.07 43.9 34 NA NR 2.79 Flood 65.0 85.0 5 2
8/20/2002g 19:00 <1 <1 520 17.6 8.07 43.6 1 NA NR 5.56 Flood 65.0 85.0 5 2
8/20/2002h 21:50 20 1 <1 17.8 8.00 43.0 1 10.44 NR 5.63 Ebb 65.0 85.0 5 2
8/21/2002a 0:10 10 2 210 17.9 7.98 42.3 6 10.35 NR 2.66 Ebb 98 64.2 80.0 5 2
8/21/2002b 3:10 <1 <1 5 18.5 7.97 41.9 2 10.27 NR -0.51 Ebb 98 64.2 80.0 5 2
8/21/2002¢ 7:20 150 110 2 17.1 7.81 43.0 1 NA NR 2.63 Flood 98 64.2 80.0 5 2
8/21/2002d 9:55 30 4 <1 18.3 8.08 42.9 1 NA NR 4.31 Flood 98 64.2 80.0 5 2
8/21/2002e 12:50 <1 <1 <1 NA NA NA NA NA NR 291 Ebb 98 64.2 80.0 5 2
8/21/2002f 16:00 <1 <1 33 18.7 8.09 43.8 6 NA NR 2.26 Flood 98 64.2 80.0 5 2
8/21/2002g 19:00 <1 <1 15 18.0 8.08 435 1 NA NR 4.97 Flood 98 64.2 80.0 5 2
8/21/2002h 21:45 4 <1 1 16.3 8.02 44.2 0 10.39 NR 6.04 Ebb 98 64.2 80.0 5 2
8/22/2002a 0:25 4 2 6 16.1 7.97 43.7 1 10.83 NR 3.15 Ebb 65.0 82.0 5 2
8/22/2002b 3:25 <1 <1 <1 17.0 7.97 42.4 4 11.09 NR -0.30 Ebb 65.0 82.0 5 2
8/22/2002c 7:00 8 3 8 17.4 8.01 42.0 3 NA NR 1.76 Flood 65.0 82.0 5 2
8/22/2002d 9:50 10 <1 1 20.4 8.02 418 3 NA NR 4.31 Flood 65.0 82.0 5 2
8/22/2002e 12:55 20 <1 <1 235 8.05 41.9 6 NA NR 3.15 Ebb 65.0 82.0 5 2
8/22/2002f 16:00 <1 <1 11 214 7.57 34.9 NA NA NR 1.91 Flood 65.0 82.0 5 2
8/22/2002g 19:00 4 1 210 19.4 8.36 355 43 8.61 NR 4.27 Flood 65.0 82.0 5 2
8/22/2002h 22:00 2 <1 73 18.2 8.27 35.3 10 9.73 NR 6.01 Ebb 65.0 82.0 5 2
8/23/2002a 0:25 5 2 3 18.1 8.28 35.4 NA 9.87 NR 3.89 Ebb 90 615 83.7 5 2 Chlorination
8/23/2002b 3:30 12 6 5 18.0 8.30 35.0 NA 8.40 NR 0.10 Ebb 90 61.5 83.7 5 2 Chlorination
8/23/2002¢c 7:20 13 3 3 17.3 8.27 35.4 10 NA NR 1.77 Flood 90 615 83.7 5 2 Chlorination
8/23/2002d 9:55 10 <1 <1 19.7 8.35 35.6 10 NA NR 4.25 Flood 90 61.5 83.7 5 2 Chlorination
8/23/2002e 13:05 5 1 <1 21.8 8.41 35.3 NA NA NR 3.37 Ebb 90 61.5 83.7 5 2 Chlorination
8/23/2002f 16:00 9 <1 46 195 8.40 35.4 NA 11.02 NR 1.75 Ebb 90 61.5 83.7 5 2 Chlorination
8/23/2002g 19:00 1 <1 43 19.5 8.42 35.2 NA 11.26 NR 3.55 Flood 90 61.5 83.7 5 2 Chlorination
8/23/2002h 22:00 30 <1 <1 19.0 8.37 333 NA 10.76 NR 5.81 Flood 90 61.5 83.7 5 2 Chlorination
8/24/2002a 0:50 6 <1 2 17.8 8.19 35.2 NA 10.11 NR 3.92 Ebb 64.1 81.1 5 2
8/24/2002b 4:05 7 <1 <1 16.8 8.28 35.7 NA 10.75 NR 0.27 Ebb 64.1 81.1 5 2
8/24/2002c 7:15 10 2 <1 16.6 7.89 42.0 NA NA NR 1.40 Flood 64.1 81.1 5 2
8/24/2002d 9:52 10 2 <1 19.3 8.06 41.3 NA NA NR 4.03 Flood 64.1 81.1 5 2
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TABLE 4-2
MICROBIOLOGY AND FIELD PARAMETERS (INTENSIVE SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Intake Vault (IV)

Total Coliform Fecal Coliform Enterococcus  Temperature Conductivity  Turbidity D(I)S;;I;veend Salinity Tl(cfjteagf)l\?eht Tide Flow Rate Intake Discharge Number of Pumps Number of
Sample Date Sample Time  (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (pPpt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Units Running Treatment
8/24/2002e 12:40 10 2 2 21.2 8.11 40.9 NA NA NR 4.03 Ebb 64.1 81.1 5 2
8/24/2002f 15:50 2 <1 <1 19.3 8.09 414 NA 10.95 NR 1.84 Ebb 64.1 81.1 5 2
8/24/2002g 18:50 <1 <1 <1 18.6 8.05 41.4 NA 10.10 NR 2.73 Flood 64.1 81.1 5 2
8/24/2002h 22:00 <1 <1 <1 18.2 8.06 414 NA 9.91 NR 5.34 Flood 64.1 81.1 5 2
8/25/2002a 0:50 <1 1 <1 17.4 7.94 415 NA 7.38 NR 4.32 Ebb 32 64.7 86.1 5 2
8/25/2002b 3:55 5 1 <1 17.0 7.96 41.6 NA NA NR 0.95 Ebb 32 64.7 86.1 5 2
8/25/2002¢ 7:00 3 <1 2 16.8 7.94 417 NA NA NR 1.06 Flood 32 64.7 86.1 5 2
8/25/2002d 9:40 3 2 1 17.9 8.02 41.7 NA NA NR 3.66 Flood 32 64.7 86.1 5 2
8/25/2002e 12:50 2 <1 <1 19.8 8.05 41.3 NA NA NR 4.23 Ebb 32 64.7 86.1 5 2
8/25/2002f 15:50 3 1 1 18.8 8.12 39.6 94 11.12 NR 2.09 Ebb 32 64.7 86.1 5 2
8/25/20029g 18:50 <1 <1 <1 18.4 8.08 41.6 NA 10.89 NR 2.22 Flood 32 64.7 86.1 5 2
8/25/2002h 22:00 3 <1 <1 18.1 8.06 41.4 NA 8.15 NR 4.67 Flood 32 64.7 86.1 5 2
8/26/2002a 0:50 5 1 <1 16.6 7.98 41.8 NA 10.06 NR 4.46 Ebb 66 63.4 81.7 6 2
8/26/2002b 4:00 3 <1 <1 17.2 7.99 418 NA 9.61 NR 1.49 Ebb 66 63.4 81.7 6 2
8/26/2002¢c 7:00 40 11 3 16.5 7.88 421 NA NA NR 1.15 Flood 66 63.4 81.7 6 2
8/26/2002d 9:45 20 <1 1 18.8 8.00 41.6 NA NA NR 3.48 Flood 66 63.4 81.7 6 2
8/26/2002e 12:45 2 1 <1 20.5 8.11 40.8 NA NA NR 4.49 Ebb 66 63.4 81.7 6 2
8/26/2002f 16:00 <1 <1 <1 19.0 8.01 41.2 NA NA NR 2.37 Ebb 66 63.4 81.7 6 2
8/26/2002g 18:00 <1 <1 <1 19.7 7.99 40.4 50 NA NR 1.73 Flood 66 63.4 81.7 6 2
8/26/2002h 22:00 2 <1 <1 18.7 8.04 41.0 NA 8.01 NR 3.90 Flood 66 63.4 81.7 6 2
8/27/2002a 0:50 2 1 <1 16.2 8.02 415 NA 9.73 NR 4.32 Ebb 57 64.0 86.6 5 2 Chlorination
8/27/2002b 3:50 5 3 <1 16.4 8.03 41.7 NA 8.41 NR 2.19 Ebb 57 64.0 86.6 5 2 Chlorination
8/27/2002¢c 7:00 4 2 1 18.0 7.98 415 NA 8.14 NR 1.39 Flood 57 64.0 86.6 5 2 Chlorination
8/27/2002d 10:00 3 <1 <1 195 8.07 40.1 4 9.97 NR 3.47 Flood 57 64.0 86.6 5 2 Chlorination
8/27/2002e 13:00 <1 <1 <1 20.3 8.12 39.8 2 10.57 NR 4.56 Ebb 57 64.0 86.6 5 2 Chlorination
8/27/2002f 16:00 10 <1 3 18.7 8.16 30.3 NA 11.39 NR 2.86 Ebb 57 64.0 86.6 5 2 Chlorination
8/27/2002g 19:00 <1 <1 5 19.0 8.14 40.3 NA 11.15 NR 1.83 Flood 57 64.0 86.6 5 2 Chlorination
8/27/2002h 21:50 3 1 <1 18.7 8.09 40.7 6 10.30 NR 3.03 Flood 57 64.0 86.6 5 2 Chlorination
8/28/2002a 0:10 2 <1 <1 18.7 8.02 40.9 1 10.84 NR 3.91 Flood 73 65.2 87.2 5 2
8/28/2002b 3:10 2 <1 <1 18.3 7.92 40.5 2 10.26 NR 3.01 Ebb 73 65.2 87.2 5 2
8/28/2002¢c 7:00 5 1 <1 19.0 8.00 35.0 NA 9.50 NR 1.74 Flood 73 65.2 87.2 5 2
8/28/2002d 10:00 1 <1 <1 19.0 8.00 35.0 NA 9.80 NR 3.29 Flood 73 65.2 87.2 5 2
8/28/2002e 13:00 8 <1 <1 21.0 8.00 35.0 NA 11.30 NR 4.58 Flood 73 65.2 87.2 5 2
8/28/2002f 16:00 10 <1 <1 19.0 8.01 35.0 108 10.49 NR 3.40 Ebb 73 65.2 87.2 5 2
8/28/2002g 18:50 3 <1 <1 19.3 7.99 34.9 NA 10.75 NR 1.98 Ebb 73 65.2 87.2 5 2
8/28/2002h 21:45 2 1 3 18.7 7.85 35.2 4 9.84 NR 2.34 Flood 73 65.2 87.2 5 2
8/29/2002a 0:30 7 1 1 18.7 7.86 30.8 3 9.47 NR 3.26 Flood 86 65.2 87.9 5 2
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TABLE 4-2

MICROBIOLOGY AND FIELD PARAMETERS (INTENSIVE SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Intake Vault (IV)

Total Coliform Fecal Coliform Enterococcus  Temperature Conductivity  Turbidity D(I)S;;)!;veend Salinity Tl(cfjteagil\?eht Tide Flow Rate Intake Discharge Number of Pumps Number of
Sample Date Sample Time  (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (pPpt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Units Running Treatment
8/29/2002b 3:20 310 12 3 18.0 7.87 30.8 3 9.34 NR 3.02 Ebb 86 65.2 87.9 5 2
8/29/2002¢c 6:30 2 <1 <1 19.0 8.03 32.0 NA 8.92 NR 2.16 Ebb 86 65.2 87.9 5 2
8/29/2002d 10:00 2 1 <1 20.6 8.06 317 NA 10.10 NR 3.18 Flood 86 65.2 87.9 5 2
8/29/2002e 13:00 3 <1 <1 214 8.09 31.9 NA 9.04 NR 4.48 Flood 86 65.2 87.9 5 2
8/29/2002f 16:45 3 1 5 20.2 8.13 318 NA NA NR 351 Ebb 86 65.2 87.9 5 2
8/29/2002g 19:15 <1 <1 6 20.1 8.10 31.8 NA NA NR 2.21 Ebb 86 65.2 87.9 5 2
8/29/2002h 21:55 2 <1 <1 20.5 8.09 318 NA 8.86 NR 1.92 Flood 86 65.2 87.9 5 2
8/30/2002a 0:55 10 <1 <1 19.0 8.07 32.3 NA 9.01 NR 2.60 Flood 66.2 87.5 5 2
8/30/2002b 3:55 5 1 1 18.1 8.04 32.1 NA 9.36 NR 2.85 Ebb 66.2 87.5 5 2
8/30/2002¢ 7:00 2 <1 <1 18.2 7.99 326 NA 9.46 NR 2,57 Ebb 66.2 87.5 5 2
8/30/2002d 10:00 20 <1 1 20.2 8.03 32.4 20 10.10 NR 3.12 Flood 66.2 87.5 5 2
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TABLE 4-2
MICROBIOLOGY AND FIELD PARAMETERS (INTENSIVE SAMPLING)
CALIFORNIA ENERGY COMMISSION

Location: Storm Water Sump (SWS)

Total Coliform Fecal Coliform Enterococcus  Temperature Conductivity  Turbidity D(I)S;;)!;veend Salinity Tl(cfjteagil\?eht Tide Flow Rate Intake Discharge Number of Pumps Number of
Sample Date Sample Time  (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (pPpt) MLLW) Direction (gpm) Temperature (°F) Temperature (°F) Running Units Running Treatment
8/15/2002a 11:15 80 5 2 255 7.97 1.2 10 5.57 0.5 2.82 Flood 69 60.2 87.9 7 3
8/16/2002a 10:50 400 30 30 26.5 7.65 1.6 6 491 0.7 2.57 Flood 130 61.7 84.7 5 2
8/17/2002a 11:15 10 <1 20 25.3 7.37 1.2 0 NA 0.5 2.72 Ebb 117 62.3 83.0 5 2
8/18/2002a 10:50 900 12 8 23.0 7.66 3.1 0 6.16 15 3.11 Ebb 116 63.0 72.0 5 2
8/19/2002a 11:10 400 30 60 24.1 7.46 0.5 1 5.72 0.2 3.32 Ebb 94 64.6 85.5 5 2 Chlorination
8/20/2002a 11:20 100 50 21 23.6 7.18 6.8 1 1.52 3.1 3.58 Ebb 65.0 85.0 5 2
8/21/2002a 10:55 200 20 <1 21.9 7.72 0.1 0 NA 0.0 4.10 Ebb 98 64.2 80.0 5 2
8/22/2002a 11:05 5000 300 20 255 8.59 1.2 7 NA 0.5 4.28 Ebb 65.0 82.0 5 2
8/23/2002a 10:40 500 4 5 26.4 8.48 0.4 10 NA 0.1 4.46 Flood 90 61.5 83.7 5 2 Chlorination
8/24/2002a 10:30 300 20 140 23.8 8.76 0.5 NA NA 0.2 4.39 Flood 64.1 81.1 5 2
8/25/2002a 10:05 3000 30 230 23.9 8.28 1.2 NA NA 0.5 3.99 Flood 32 64.7 86.1 5 2
8/26/2002a 10:10 1000 3 9 24.2 7.79 13 NA NA 0.7 3.82 Flood 66 63.4 81.7 6 2
8/27/2002a 11:10 4000 <1 30 245 7.58 1.0 999 9.04 0.4 4.24 Flood 57 64.0 86.6 5 2 Chlorination
8/28/2002a 10:45 200 <1 150 24.0 8.40 3.6 NA 4.60 2.0 3.78 Flood 73 65.2 87.2 5 2
8/29/2002a 10:55 800 80 200 241 7.73 0.6 NA 5.00 0.2 3.67 Flood 86 65.2 87.9 5 2
8/30/2002a 9:10 1200 24 340 25.3 7.84 0.8 NA 2.89 0.3 2.85 Flood 66.2 87.5 5 2
Notes:
NA = Not Analyzed
NR = Not Reliable
t = Sample taken at 18 ft. due to technical challenges
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TABLE 4-3
DISCHARGE VAULT SALINITY PROFILE
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault

Sample Date Depth Below Ground Suface (ft) Field Salinity (ppt) Change in Salinity (ppt)
9/4/2002 9.0 321 -0.2
9/4/2002 10.0 32.3 0.0
9/4/2002 10.0 319 0.4
9/4/2002 11.0 31.9 -0.4
9/4/2002 11.0 323 0.0
9/4/2002 12.0 32.1 -0.2
9/4/2002 12.0 319 0.4
9/4/2002 13.0 322 -0.1
9/4/2002 13.0 32.2 -0.1
9/4/2002 14.0 322 -0.1
9/4/2002 14.0 32.0 -0.3
9/4/2002 15.0 321 -0.2
9/4/2002 15.0 32.1 -0.2
9/4/2002 16.0 322 -0.1
9/4/2002 16.0 32.1 -0.2
9/4/2002 17.0 324 +0.1
9/4/2002 17.0 32.2 -0.1
9/4/2002 18.0 32.3 0.0
9/4/2002 18.0 324 +0.1
9/4/2002 19.0 32.3 0.0
9/4/2002 19.0 325 +0.2
9/4/2002 20.0 32.4 +0.1
9/4/2002 20.0 325 +0.2
9/4/2002 21.0 32.4 +0.1
9/4/2002 21.0 325 +0.2
9/4/2002 22.0 32.4 +0.1
9/4/2002 22.0 324 +0.1
9/4/2002 23.0 324 +0.1
9/4/2002 23.0 32.4 +0.1
9/4/2002 24.0 324 +0.1
9/4/2002 24.0 325 +0.2
9/4/2002 25.0 325 +0.2
9/4/2002 25.0 32.4 +0.1
9/4/2002 26.0 324 +0.1
9/4/2002 26.0 325 +0.2
9/4/2002 27.0 325 +0.2
9/4/2002 27.0 32.4 +0.1
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TABLE 4-3
DISCHARGE VAULT SALINITY PROFILE
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault

Sample Date Depth Below Ground Suface (ft) Field Salinity (ppt) Change in Salinity (ppt)
9/4/2002 28.0 324 +0.1
9/4/2002 28.0 32.4 +0.1
9/4/2002 29.0 324 +0.1
9/4/2002 29.0 32.4 +0.1
9/4/2002 30.0 324 +0.1
9/4/2002 30.0 325 +0.2
9/5/2002 9.0 33.1 0.4
9/5/2002 9.0 32.8 -0.7
9/5/2002 10.0 33.3 -0.2
9/5/2002 10.0 334 -0.1
9/5/2002 11.0 33.6 +0.1
9/5/2002 11.0 33.1 0.4
9/5/2002 12.0 33.5 +0.0
9/5/2002 12.0 33.1 0.4
9/5/2002 13.0 33.4 -0.1
9/5/2002 13.0 329 -0.6
9/5/2002 14.0 33.4 -0.1
9/5/2002 14.0 33.3 -0.2
9/5/2002 15.0 33.6 +0.1
9/5/2002 15.0 33.3 -0.2
9/5/2002 16.0 335 +0.0
9/5/2002 16.0 33.5 +0.0
9/5/2002 17.0 335 +0.0
9/5/2002 17.0 33.5 +0.0
9/5/2002 18.0 33.6 +0.1
9/5/2002 18.0 33.6 +0.1
9/5/2002 19.0 33.6 +0.1
9/5/2002 19.0 337 +0.2
9/5/2002 20.0 33.5 +0.0
9/5/2002 20.0 337 +0.2
9/5/2002 21.0 33.6 +0.1
9/5/2002 21.0 337 +0.2
9/5/2002 22.0 33.6 +0.1
9/5/2002 22.0 337 +0.2
9/5/2002 23.0 33.7 +0.2
9/5/2002 23.0 33.6 +0.1
9/5/2002 24.0 33.6 +0.1
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TABLE 4-3
DISCHARGE VAULT SALINITY PROFILE
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault

Sample Date Depth Below Ground Suface (ft) Field Salinity (ppt) Change in Salinity (ppt)
9/5/2002 24.0 33.6 +0.1
9/5/2002 25.0 33.6 +0.1
9/5/2002 25.0 33.6 +0.1
9/5/2002 26.0 33.6 +0.1
9/5/2002 26.0 33.6 +0.1
9/5/2002 27.0 33.6 +0.1
9/5/2002 27.0 33.6 +0.1
9/5/2002 28.0 33.6 +0.1
9/5/2002 28.0 33.6 +0.1
9/5/2002 29.0 33.6 +0.1
9/5/2002 29.0 33.6 +0.1
9/5/2002 30.0 33.6 +0.1
9/5/2002 30.0 33.6 +0.1
9/6/2002 8.0 33.3 -0.6
9/6/2002 9.0 33.3 -0.6
9/6/2002 9.0 34.0 +0.1
9/6/2002 10.0 33.6 -0.3
9/6/2002 10.0 34.0 +0.1
9/6/2002 11.0 34.0 +0.1
9/6/2002 11.0 33.7 -0.2
9/6/2002 12.0 337 -0.2
9/6/2002 12.0 34.0 +0.1
9/6/2002 13.0 339 +0.0
9/6/2002 13.0 33.8 -0.1
9/6/2002 14.0 33.8 -0.1
9/6/2002 14.0 34.0 +0.1
9/6/2002 15.0 33.8 -0.1
9/6/2002 15.0 339 +0.0
9/6/2002 16.0 33.8 -0.1
9/6/2002 16.0 33.8 -0.1
9/6/2002 17.0 33.9 +0.0
9/6/2002 17.0 33.8 -0.1
9/6/2002 18.0 33.8 -0.1
9/6/2002 18.0 339 +0.0
9/6/2002 19.0 33.9 +0.0
9/6/2002 19.0 34.0 +0.1
9/6/2002 20.0 33.8 -0.1
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TABLE 4-3
DISCHARGE VAULT SALINITY PROFILE
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault

Sample Date Depth Below Ground Suface (ft) Field Salinity (ppt) Change in Salinity (ppt)
9/6/2002 20.0 34.0 +0.1
9/6/2002 21.0 33.9 +0.0
9/6/2002 21.0 34.0 +0.1
9/6/2002 22.0 33.9 +0.0
9/6/2002 22.0 339 +0.0
9/6/2002 23.0 33.9 +0.0
9/6/2002 23.0 33.8 -0.1
9/6/2002 24.0 339 +0.0
9/6/2002 24.0 33.8 -0.1
9/6/2002 25.0 339 +0.0
9/6/2002 25.0 33.8 -0.1
9/6/2002 26.0 33.8 -0.1
9/6/2002 26.0 33.9 +0.0
9/6/2002 27.0 339 +0.0
9/6/2002 27.0 33.9 +0.0
9/6/2002 28.0 339 +0.0
9/6/2002 28.0 33.9 +0.0
9/6/2002 29.0 33.9 +0.0
9/6/2002 29.0 339 +0.0
9/6/2002 30.0 34.0 +0.1
9/6/2002 30.0 339 +0.0
9/7/2002 10.0 33.9 -0.2
9/7/2002 11.0 34.1 +0.0
9/7/2002 12.0 34.1 +0.0
9/7/2002 12.0 33.4 -0.7
9/7/2002 13.0 34.2 +0.1
9/7/2002 13.0 339 -0.2
9/7/2002 14.0 34.1 +0.0
9/7/2002 14.0 34.0 -0.1
9/7/2002 15.0 34.1 +0.0
9/7/2002 15.0 34.0 -0.1
9/7/2002 16.0 34.2 +0.1
9/7/2002 16.0 34.1 +0.0
9/7/2002 17.0 34.1 +0.0
9/7/2002 17.0 34.1 +0.0
9/7/2002 18.0 34.2 +0.1
9/7/2002 18.0 34.1 +0.0
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TABLE 4-3
DISCHARGE VAULT SALINITY PROFILE
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault

Sample Date Depth Below Ground Suface (ft) Field Salinity (ppt) Change in Salinity (ppt)
9/7/2002 19.0 34.0 -0.1
9/7/2002 19.0 34.2 +0.1
9/7/2002 20.0 34.0 -0.1
9/7/2002 20.0 34.2 +0.1
9/7/2002 21.0 34.2 +0.1
9/7/2002 21.0 34.0 -0.1
9/7/2002 22.0 34.2 +0.1
9/7/2002 22.0 34.1 +0.0
9/7/2002 23.0 34.1 +0.0
9/7/2002 23.0 34.2 +0.1
9/7/2002 24.0 34.1 +0.0
9/7/2002 24.0 34.1 +0.0
9/7/2002 25.0 34.0 -0.1
9/7/2002 25.0 34.2 +0.1
9/7/2002 26.0 34.0 -0.1
9/7/2002 26.0 34.1 +0.0
9/7/2002 27.0 34.1 +0.0
9/7/2002 27.0 34.2 +0.1
9/7/2002 28.0 34.0 -0.1
9/7/2002 28.0 34.2 +0.1
9/7/2002 29.0 34.1 +0.0
9/7/2002 29.0 34.2 +0.1
9/7/2002 30.0 34.1 +0.0
9/7/2002 30.0 34.2 +0.1
9/8/2002 12.0 335 -0.6
9/8/2002 12.0 34.0 -0.1
9/8/2002 13.0 339 -0.2
9/8/2002 13.0 34.1 0.0
9/8/2002 14.0 34.2 +0.1
9/8/2002 14.0 34.0 -0.1
9/8/2002 15.0 34.0 -0.1
9/8/2002 15.0 34.2 +0.1
9/8/2002 16.0 34.1 0.0
9/8/2002 16.0 34.2 +0.1
9/8/2002 17.0 34.2 +0.1
9/8/2002 17.0 34.1 0.0
9/8/2002 18.0 34.1 0.0
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TABLE 4-3
DISCHARGE VAULT SALINITY PROFILE
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault

Sample Date Depth Below Ground Suface (ft) Field Salinity (ppt) Change in Salinity (ppt)
9/8/2002 18.0 34.2 +0.1
9/8/2002 19.0 34.2 +0.1
9/8/2002 19.0 34.2 +0.1
9/8/2002 20.0 34.2 +0.1
9/8/2002 20.0 34.2 +0.1
9/8/2002 21.0 34.2 +0.1
9/8/2002 21.0 34.2 +0.1
9/8/2002 22.0 34.2 +0.1
9/8/2002 22.0 34.2 +0.1
9/8/2002 23.0 34.2 +0.1
9/8/2002 23.0 34.2 +0.1
9/8/2002 24.0 34.2 +0.1
9/8/2002 24.0 34.2 +0.1
9/8/2002 25.0 34.2 +0.1
9/8/2002 25.0 34.2 +0.1
9/8/2002 26.0 34.1 0.0
9/8/2002 26.0 34.2 +0.1
9/8/2002 27.0 34.1 0.0
9/8/2002 27.0 34.2 +0.1
9/8/2002 28.0 34.2 +0.1
9/8/2002 28.0 34.1 0.0
9/8/2002 29.0 34.2 +0.1
9/8/2002 29.0 34.2 +0.1
9/8/2002 30.0 34.2 +0.1
9/8/2002 30.0 34.2 +0.1
9/9/2002 12.0 33.4 -0.3
9/9/2002 12.0 335 -0.2
9/9/2002 13.0 33.6 -0.1
9/9/2002 13.0 33.5 -0.2
9/9/2002 14.0 337 +0.0
9/9/2002 14.0 33.6 -0.1
9/9/2002 15.0 33.6 -0.1
9/9/2002 15.0 33.7 +0.0
9/9/2002 16.0 33.6 -0.1
9/9/2002 16.0 33.7 +0.0
9/9/2002 17.0 337 +0.0
9/9/2002 17.0 33.6 -0.1
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TABLE 4-3
DISCHARGE VAULT SALINITY PROFILE
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault

Sample Date Depth Below Ground Suface (ft) Field Salinity (ppt) Change in Salinity (ppt)
9/9/2002 18.0 33.6 -0.1
9/9/2002 18.0 33.8 +0.1
9/9/2002 19.0 337 +0.0
9/9/2002 19.0 33.8 +0.1
9/9/2002 20.0 33.8 +0.1
9/9/2002 20.0 33.6 -0.1
9/9/2002 21.0 337 +0.0
9/9/2002 21.0 337 +0.0
9/9/2002 22.0 33.6 -0.1
9/9/2002 22.0 337 +0.0
9/9/2002 23.0 33.6 -0.1
9/9/2002 23.0 337 +0.0
9/9/2002 24.0 33.7 +0.0
9/9/2002 24.0 33.6 -0.1
9/9/2002 25.0 33.7 +0.0
9/9/2002 25.0 337 +0.0
9/9/2002 26.0 33.6 -0.1
9/9/2002 26.0 33.7 +0.0
9/9/2002 27.0 337 +0.0
9/9/2002 27.0 33.6 -0.1
9/9/2002 28.0 337 +0.0
9/9/2002 28.0 33.7 +0.0
9/9/2002 29.0 337 +0.0
9/9/2002 29.0 33.6 -0.1
9/9/2002 30.0 33.6 -0.1
9/9/2002 30.0 33.7 +0.0
9/10/2002 10.0 329 -0.6
9/10/2002 11.0 33.0 -0.5
9/10/2002 12.0 32.9 -0.6
9/10/2002 13.0 33.0 -0.5
9/10/2002 14.0 33.3 -0.2
9/10/2002 15.0 33.0 -0.5
9/10/2002 16.0 33.5 0.0
9/10/2002 17.0 33.6 +0.1
9/10/2002 18.0 33.6 +0.1
9/10/2002 19.0 337 +0.2
9/10/2002 20.0 33.8 +0.3
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TABLE 4-3
DISCHARGE VAULT SALINITY PROFILE
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault

Sample Date Depth Below Ground Suface (ft) Field Salinity (ppt) Change in Salinity (ppt)
9/10/2002 21.0 33.8 +0.3
9/10/2002 22.0 33.8 +0.3
9/10/2002 23.0 33.8 +0.3
9/10/2002 24.0 33.8 +0.3
9/10/2002 25.0 33.8 +0.3
9/10/2002 26.0 33.7 +0.2
9/10/2002 27.0 33.8 +0.3
9/10/2002 28.0 33.8 +0.3
9/10/2002 29.0 33.7 +0.2
9/10/2002 30.0 337 +0.2
9/11/2002 12.0 33.6 -0.8
9/11/2002 13.0 33.6 -0.8
9/11/2002 14.0 34.3 -0.1
9/11/2002 15.0 34.1 -0.3
9/11/2002 16.0 34.2 -0.2
9/11/2002 17.0 34.2 -0.2
9/11/2002 18.0 34.5 +0.1
9/11/2002 19.0 34.6 +0.2
9/11/2002 20.0 34.6 +0.2
9/11/2002 21.0 34.6 +0.2
9/11/2002 22.0 345 +0.1
9/11/2002 23.0 34.6 +0.2
9/11/2002 24.0 34.6 +0.2
9/11/2002 25.0 34.6 +0.2
9/11/2002 26.0 34.6 +0.2
9/11/2002 27.0 34.5 +0.1
9/11/2002 28.0 34.6 +0.2
9/11/2002 29.0 345 +0.1
9/11/2002 30.0 34.6 +0.2
9/12/2002 10.0 33.6 -0.7
9/12/2002 11.0 33.7 -0.6
9/12/2002 12.0 33.3 -1.0
9/12/2002 13.0 33.6 -0.7
9/12/2002 14.0 33.8 -0.5
9/12/2002 15.0 33.9 -0.4
9/12/2002 16.0 34.3 +0.0
9/12/2002 17.0 34.4 +0.1
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TABLE 4-3
DISCHARGE VAULT SALINITY PROFILE
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault

Sample Date Depth Below Ground Suface (ft) Field Salinity (ppt) Change in Salinity (ppt)
9/12/2002 18.0 34.4 +0.1
9/12/2002 19.0 34.5 +0.2
9/12/2002 20.0 34.6 +0.3
9/12/2002 21.0 34.6 +0.3
9/12/2002 22.0 34.6 +0.3
9/12/2002 23.0 34.6 +0.3
9/12/2002 24.0 34.6 +0.3
9/12/2002 25.0 34.6 +0.3
9/12/2002 26.0 34.6 +0.3
9/12/2002 27.0 34.6 +0.3
9/12/2002 28.0 34.6 +0.3
9/12/2002 29.0 34.6 +0.3
9/12/2002 30.0 34.6 +0.3
9/13/2002 10.0 33.3 -0.7
9/13/2002 11.0 33.4 -0.6
9/13/2002 12.0 33.1 -0.9
9/13/2002 13.0 33.6 -0.4
9/13/2002 14.0 34.2 +0.2
9/13/2002 15.0 337 -0.3
9/13/2002 16.0 33.7 -0.3
9/13/2002 17.0 339 -0.1
9/13/2002 18.0 33.4 -0.6
9/13/2002 19.0 337 -0.3
9/13/2002 20.0 35.0 +1.0
9/13/2002 21.0 34.3 +0.3
9/13/2002 22.0 34.5 +0.5
9/13/2002 23.0 34.4 +0.4
9/13/2002 24.0 34.1 +0.1
9/13/2002 25.0 34.3 +0.3
9/13/2002 26.0 34.2 +0.2
9/13/2002 27.0 34.1 +0.1
9/13/2002 28.0 34.2 +0.2
9/13/2002 29.0 34.1 +0.1
9/13/2002 30.0 34.1 +0.1
9/14/2002 10.0 32.1 -0.1
9/14/2002 11.0 317 -0.5
9/14/2002 12.0 32.0 -0.2

KOMEX

Page 9 of 21 USA, CANADA, UK AND WORLDWIDE



TABLE 4-3
DISCHARGE VAULT SALINITY PROFILE
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault

Sample Date Depth Below Ground Suface (ft) Field Salinity (ppt) Change in Salinity (ppt)
9/14/2002 13.0 318 0.4
9/14/2002 14.0 32.1 -0.1
9/14/2002 15.0 32.0 -0.2
9/14/2002 16.0 32.2 0.0
9/14/2002 17.0 321 -0.1
9/14/2002 18.0 32.3 +0.1
9/14/2002 19.0 321 -0.1
9/14/2002 20.0 324 +0.2
9/14/2002 21.0 32.3 +0.1
9/14/2002 22.0 324 +0.2
9/14/2002 23.0 32.2 0.0
9/14/2002 24.0 324 +0.2
9/14/2002 25.0 32.3 +0.1
9/14/2002 26.0 325 +0.3
9/14/2002 27.0 32.3 +0.1
9/14/2002 28.0 325 +0.3
9/14/2002 29.0 32.3 +0.1
9/14/2002 30.0 325 +0.3
9/15/2002 10.0 33.3 -0.5
9/15/2002 11.0 33.4 -0.4
9/15/2002 12.0 335 -0.3
9/15/2002 13.0 33.5 -0.3
9/15/2002 14.0 335 -0.3
9/15/2002 15.0 33.6 -0.2
9/15/2002 16.0 339 +0.1
9/15/2002 17.0 33.7 -0.1
9/15/2002 18.0 339 +0.1
9/15/2002 19.0 34.0 +0.2
9/15/2002 20.0 34.0 +0.2
9/15/2002 21.0 339 +0.1
9/15/2002 22.0 34.1 +0.3
9/15/2002 23.0 339 +0.1
9/15/2002 24.0 34.0 +0.2
9/15/2002 25.0 34.0 +0.2
9/15/2002 26.0 34.0 +0.2
9/15/2002 27.0 34.0 +0.2
9/15/2002 28.0 34.1 +0.3
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TABLE 4-3
DISCHARGE VAULT SALINITY PROFILE
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault

Sample Date Depth Below Ground Suface (ft) Field Salinity (ppt) Change in Salinity (ppt)
9/15/2002 29.0 34.0 +0.2
9/15/2002 30.0 34.0 +0.2
9/16/2002 18.0 345 +0.2
9/16/2002 19.0 34.3 0.0
9/16/2002 20.0 34.4 +0.1
9/16/2002 21.0 34.4 +0.1
9/16/2002 22.0 345 +0.2
9/16/2002 23.0 34.1 -0.2
9/16/2002 24.0 34.3 0.0
9/16/2002 25.0 34.2 -0.1
9/16/2002 26.0 34.3 0.0
9/16/2002 27.0 34.2 -0.1
9/16/2002 28.0 34.3 0.0
9/16/2002 29.0 34.3 0.0
9/16/2002 30.0 34.3 0.0
9/17/2002 8.0 332 +0.0
9/17/2002 9.0 33.2 +0.0
9/17/2002 10.0 33.2 +0.0
9/17/2002 11.0 332 +0.0
9/17/2002 12.0 33.2 +0.0
9/17/2002 13.0 33.1 -0.1
9/17/2002 14.0 33.1 -0.1
9/17/2002 15.0 33.1 -0.1
9/17/2002 16.0 33.1 -0.1
9/17/2002 17.0 33.1 -0.1
9/17/2002 18.0 33.2 +0.0
9/17/2002 19.0 332 +0.0
9/17/2002 20.0 332 +0.0
9/17/2002 21.0 33.2 +0.0
9/17/2002 22.0 332 +0.0
9/17/2002 23.0 33.2 +0.0
9/17/2002 24.0 33.1 -0.1
9/17/2002 25.0 33.1 -0.1
9/17/2002 26.0 33.1 -0.1
9/17/2002 27.0 33.2 +0.0
9/17/2002 28.0 332 +0.0
9/17/2002 29.0 33.1 -0.1
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TABLE 4-3
DISCHARGE VAULT SALINITY PROFILE
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault

Sample Date Depth Below Ground Suface (ft) Field Salinity (ppt) Change in Salinity (ppt)
9/17/2002 30.0 332 +0.0
9/19/2002 8.0 311 +0.6
9/19/2002 9.0 30.9 +0.4
9/19/2002 10.0 30.8 +0.3
9/19/2002 11.0 30.8 +0.3
9/19/2002 12.0 30.7 +0.2
9/19/2002 13.0 30.6 +0.1
9/19/2002 14.0 30.6 +0.1
9/19/2002 15.0 30.5 +0.0
9/19/2002 16.0 30.6 +0.1
9/19/2002 17.0 30.5 +0.0
9/19/2002 18.0 305 +0.0
9/19/2002 19.0 30.5 +0.0
9/19/2002 20.0 30.4 -0.1
9/19/2002 21.0 30.4 -0.1
9/19/2002 22.0 30.4 -0.1
9/19/2002 23.0 30.3 -0.2
9/19/2002 24.0 30.3 -0.2
9/19/2002 25.0 30.2 -0.3
9/19/2002 26.0 30.3 -0.2
9/19/2002 27.0 30.2 -0.3
9/19/2002 28.0 30.1 -0.4
9/19/2002 29.0 30.3 -0.2
9/19/2002 30.0 30.2 -0.3
9/20/2002 8.0 30.7 +0.4
9/20/2002 9.0 30.6 +0.3
9/20/2002 10.0 30.6 +0.3
9/20/2002 11.0 30.6 +0.3
9/20/2002 12.0 30.5 +0.2
9/20/2002 13.0 30.4 +0.1
9/20/2002 14.0 30.3 +0.0
9/20/2002 15.0 30.3 +0.0
9/20/2002 16.0 30.3 +0.0
9/20/2002 17.0 30.2 -0.1
9/20/2002 18.0 30.2 -0.1
9/20/2002 19.0 30.2 -0.1
9/20/2002 20.0 30.2 -0.1
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TABLE 4-3
DISCHARGE VAULT SALINITY PROFILE
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault

Sample Date Depth Below Ground Suface (ft) Field Salinity (ppt) Change in Salinity (ppt)
9/20/2002 21.0 30.2 -0.1
9/20/2002 22.0 30.2 -0.1
9/20/2002 23.0 30.2 -0.1
9/20/2002 24.0 30.1 -0.2
9/20/2002 25.0 30.1 -0.2
9/20/2002 26.0 30.1 -0.2
9/21/2002 10.0 339 -0.3
9/21/2002 11.0 339 -0.3
9/21/2002 12.0 33.9 -0.3
9/21/2002 13.0 34.0 -0.2
9/21/2002 14.0 34.0 -0.2
9/21/2002 15.0 34.1 -0.1
9/21/2002 16.0 34.3 +0.1
9/21/2002 17.0 34.2 +0.0
9/21/2002 18.0 34.3 +0.1
9/21/2002 20.0 34.3 +0.1
9/21/2002 21.0 34.3 +0.1
9/21/2002 22.0 34.3 +0.1
9/21/2002 23.0 34.3 +0.1
9/21/2002 24.0 34.2 +0.0
9/21/2002 25.0 34.3 +0.1
9/21/2002 26.0 34.6 +0.4
9/21/2002 27.0 34.2 +0.0
9/21/2002 28.0 34.2 +0.0
9/21/2002 29.0 34.1 -0.1
9/21/2002 30.0 34.1 -0.1
9/22/2002 9.0 337 -0.2
9/22/2002 10.0 335 0.4
9/22/2002 11.0 33.5 -0.4
9/22/2002 12.0 337 -0.2
9/22/2002 13.0 33.8 -0.1
9/22/2002 14.0 33.8 -0.1
9/22/2002 15.0 34.0 +0.1
9/22/2002 16.0 339 0.0
9/22/2002 17.0 33.9 0.0
9/22/2002 18.0 34.0 +0.1
9/22/2002 19.0 34.1 +0.2

KOMEX

Page 13 of 21 USA, CANADA, UK AND WORLDWIDE



TABLE 4-3
DISCHARGE VAULT SALINITY PROFILE
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault

Sample Date Depth Below Ground Suface (ft) Field Salinity (ppt) Change in Salinity (ppt)
9/22/2002 20.0 34.1 +0.2
9/22/2002 21.0 34.1 +0.2
9/22/2002 22.0 34.1 +0.2
9/22/2002 23.0 34.1 +0.2
9/22/2002 24.0 34.2 +0.3
9/22/2002 25.0 34.0 +0.1
9/22/2002 26.0 34.1 +0.2
9/22/2002 27.0 34.1 +0.2
9/22/2002 28.0 34.1 +0.2
9/22/2002 29.0 34.0 +0.1
9/22/2002 30.0 33.9 0.0
9/23/2002 18.0 30.1 +0.4
9/23/2002 24.0 30.2 +0.5
9/24/2002 8.0 305 0.0
9/24/2002 9.0 30.6 +0.1
9/24/2002 10.0 305 0.0
9/24/2002 11.0 30.6 +0.1
9/24/2002 12.0 30.5 0.0
9/24/2002 13.0 30.4 -0.1
9/24/2002 14.0 30.5 0.0
9/24/2002 15.0 30.4 -0.1
9/24/2002 16.0 30.5 0.0
9/24/2002 17.0 30.4 -0.1
9/24/2002 18.0 30.6 +0.1
9/24/2002 19.0 30.6 +0.1
9/26/2002 12.0 30.9 +0.1
9/26/2002 13.0 30.8 +0.0
9/26/2002 14.0 30.7 -0.1
9/26/2002 15.0 30.7 -0.1
9/26/2002 16.0 30.8 +0.0
9/26/2002 17.0 30.8 +0.0
9/28/2002 8.0 322 -0.5
9/28/2002 9.0 32.4 -0.3
9/28/2002 10.0 324 -0.3
9/28/2002 11.0 32.3 -0.4
9/28/2002 12.0 326 -0.1
9/28/2002 13.0 32.7 +0.0
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TABLE 4-3
DISCHARGE VAULT SALINITY PROFILE
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault

Sample Date Depth Below Ground Suface (ft) Field Salinity (ppt) Change in Salinity (ppt)
9/28/2002 14.0 32.8 +0.1
9/28/2002 15.0 32.3 -0.4
9/28/2002 16.0 327 +0.0
9/28/2002 17.0 32.8 +0.1
9/28/2002 18.0 329 +0.2
9/28/2002 19.0 32.9 +0.2
9/28/2002 20.0 32.8 +0.1
9/28/2002 21.0 329 +0.2
9/28/2002 22.0 32.8 +0.1
9/28/2002 23.0 329 +0.2
9/28/2002 24.0 32.8 +0.1
9/28/2002 25.0 32.8 +0.1
9/28/2002 26.0 32.8 +0.1
9/28/2002 27.0 327 +0.0
9/28/2002 28.0 32.6 -0.1
9/28/2002 29.0 326 -0.1
9/28/2002 30.0 32.6 -0.1
10/6/2002 9.0 33.5 -0.4
10/6/2002 10.0 33.8 -0.1
10/6/2002 11.0 33.8 -0.1
10/6/2002 12.0 34.0 +0.1
10/6/2002 13.0 33.9 +0.0
10/6/2002 14.0 339 +0.0
10/6/2002 15.0 33.8 -0.1
10/6/2002 16.0 33.8 -0.1
10/6/2002 17.0 33.9 +0.0
10/6/2002 18.0 33.8 -0.1
10/6/2002 19.0 34.0 +0.1
10/6/2002 20.0 34.0 +0.1
10/6/2002 21.0 339 +0.0
10/6/2002 22.0 33.9 +0.0
10/6/2002 23.0 339 +0.0
10/6/2002 24.0 34.0 +0.1
10/6/2002 25.0 339 +0.0
10/6/2002 26.0 33.9 +0.0
10/6/2002 27.0 339 +0.0
10/6/2002 28.0 33.9 +0.0
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TABLE 4-3
DISCHARGE VAULT SALINITY PROFILE
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault

Sample Date Depth Below Ground Suface (ft) Field Salinity (ppt) Change in Salinity (ppt)
10/6/2002 29.0 339 +0.0
10/6/2002 30.0 34.1 +0.2
10/7/2002 9.0 34.0 +0.0
10/7/2002 10.0 34.0 +0.0
10/7/2002 11.0 34.0 +0.0
10/7/2002 12.0 34.0 +0.0
10/7/2002 13.0 34.0 +0.0
10/7/2002 14.0 34.0 +0.0
10/7/2002 15.0 34.0 +0.0
10/7/2002 16.0 34.0 +0.0
10/7/2002 17.0 34.0 +0.0
10/7/2002 18.0 34.0 +0.0
10/7/2002 19.0 34.0 +0.0
10/7/2002 20.0 34.0 +0.0
10/7/2002 21.0 34.0 +0.0
10/7/2002 22.0 34.0 +0.0
10/7/2002 23.0 34.0 +0.0
10/7/2002 24.0 34.0 +0.0
10/7/2002 25.0 34.0 +0.0
10/7/2002 26.0 34.0 +0.0
10/7/2002 27.0 34.0 +0.0
10/7/2002 28.0 34.0 +0.0
10/7/2002 29.0 34.0 +0.0
10/7/2002 30.0 33.6 -0.4
10/8/2002 8.0 34.0 0.0
10/8/2002 9.0 34.0 0.0
10/8/2002 10.0 34.0 0.0
10/8/2002 11.0 34.0 0.0
10/8/2002 12.0 34.0 0.0
10/8/2002 13.0 34.0 0.0
10/8/2002 14.0 34.0 0.0
10/8/2002 15.0 34.0 0.0
10/8/2002 16.0 34.0 0.0
10/8/2002 17.0 34.0 0.0
10/8/2002 18.0 34.0 0.0
10/8/2002 19.0 34.0 0.0
10/8/2002 20.0 34.0 0.0
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TABLE 4-3
DISCHARGE VAULT SALINITY PROFILE
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault

Sample Date Depth Below Ground Suface (ft) Field Salinity (ppt) Change in Salinity (ppt)
10/8/2002 21.0 34.0 0.0
10/8/2002 22.0 34.0 0.0
10/8/2002 23.0 34.0 0.0
10/8/2002 24.0 34.0 0.0
10/8/2002 25.0 34.0 0.0
10/8/2002 26.0 34.0 0.0
10/8/2002 27.0 34.0 0.0
10/8/2002 28.0 34.0 0.0
10/8/2002 29.0 34.0 0.0
10/8/2002 30.0 34.0 0.0
10/9/2002 9.0 31.6 -2.2
10/9/2002 10.0 339 +0.1
10/9/2002 11.0 33.8 +0.0
10/9/2002 12.0 33.8 +0.0
10/9/2002 13.0 33.8 +0.0
10/9/2002 14.0 33.8 +0.0
10/9/2002 15.0 33.8 +0.0
10/9/2002 16.0 33.8 +0.0
10/9/2002 17.0 33.8 +0.0
10/9/2002 18.0 33.9 +0.1
10/9/2002 19.0 339 +0.1
10/9/2002 20.0 33.9 +0.1
10/9/2002 21.0 339 +0.1
10/9/2002 22.0 34.0 +0.2
10/9/2002 23.0 34.0 +0.2
10/9/2002 24.0 33.9 +0.1
10/9/2002 25.0 339 +0.1
10/9/2002 26.0 339 +0.1
10/9/2002 27.0 33.9 +0.1
10/9/2002 28.0 339 +0.1
10/9/2002 29.0 33.9 +0.1
10/9/2002 30.0 335 -0.3
10/10/2002 10.0 33.6 -0.2
10/10/2002 11.0 337 -0.1
10/10/2002 12.0 33.8 0.0
10/10/2002 13.0 33.8 0.0
10/10/2002 14.0 33.8 0.0
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TABLE 4-3
DISCHARGE VAULT SALINITY PROFILE
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault

Sample Date Depth Below Ground Suface (ft) Field Salinity (ppt) Change in Salinity (ppt)
10/10/2002 15.0 33.8 0.0
10/10/2002 16.0 33.8 0.0
10/10/2002 17.0 337 -0.1
10/10/2002 18.0 33.9 +0.1
10/10/2002 19.0 339 +0.1
10/10/2002 20.0 33.9 +0.1
10/10/2002 21.0 339 +0.1
10/10/2002 22.0 33.8 0.0
10/10/2002 23.0 33.7 -0.1
10/10/2002 24.0 33.8 0.0
10/10/2002 25.0 34.0 +0.2
10/10/2002 26.0 34.0 +0.2
10/10/2002 27.0 34.0 +0.2
10/10/2002 28.0 34.0 +0.2
10/10/2002 29.0 34.0 +0.2
10/10/2002 30.0 33.6 -0.2
10/11/2002 10.0 33.1 -0.5
10/11/2002 11.0 33.2 -0.4
10/11/2002 12.0 335 -0.1
10/11/2002 13.0 33.4 -0.2
10/11/2002 14.0 33.8 +0.2
10/11/2002 15.0 33.6 0.0
10/11/2002 16.0 33.6 0.0
10/11/2002 17.0 33.8 +0.2
10/11/2002 18.0 33.6 0.0
10/11/2002 19.0 33.9 +0.3
10/11/2002 20.0 33.8 +0.2
10/11/2002 21.0 339 +0.3
10/11/2002 22.0 33.8 +0.2
10/11/2002 23.0 33.4 -0.2
10/11/2002 24.0 33.7 +0.1
10/11/2002 25.0 335 -0.1
10/11/2002 26.0 33.9 +0.3
10/11/2002 27.0 339 +0.3
10/11/2002 28.0 33.8 +0.2
10/11/2002 29.0 335 -0.1
10/11/2002 30.0 33.5 -0.1
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TABLE 4-3
DISCHARGE VAULT SALINITY PROFILE
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault

Sample Date Depth Below Ground Suface (ft) Field Salinity (ppt) Change in Salinity (ppt)
10/12/2002 10.0 327 -0.9
10/12/2002 11.0 33.3 -0.3
10/12/2002 12.0 327 -0.9
10/12/2002 13.0 32.9 -0.7
10/12/2002 14.0 33.1 -0.5
10/12/2002 15.0 33.0 -0.6
10/12/2002 16.0 33.4 -0.2
10/12/2002 17.0 337 +0.1
10/12/2002 18.0 33.5 -0.1
10/12/2002 19.0 34.2 +0.6
10/12/2002 20.0 34.1 +0.5
10/12/2002 21.0 33.8 +0.2
10/12/2002 22.0 34.0 +0.4
10/12/2002 23.0 339 +0.3
10/12/2002 24.0 33.9 +0.3
10/12/2002 25.0 339 +0.3
10/12/2002 26.0 34.3 +0.7
10/12/2002 27.0 34.2 +0.6
10/12/2002 28.0 34.0 +0.4
10/12/2002 29.0 33.9 +0.3
10/12/2002 30.0 337 +0.1
10/13/2002 10.0 30.8 -1.0
10/13/2002 11.0 30.8 -1.0
10/13/2002 12.0 311 -0.7
10/13/2002 13.0 30.9 -0.9
10/13/2002 14.0 30.9 -0.9
10/13/2002 15.0 315 -0.3
10/13/2002 16.0 314 0.4
10/13/2002 17.0 31.6 -0.2
10/13/2002 18.0 319 +0.1
10/13/2002 19.0 32.0 +0.2
10/13/2002 20.0 32.0 +0.2
10/13/2002 21.0 32.1 +0.3
10/13/2002 22.0 323 +0.5
10/13/2002 23.0 32.1 +0.3
10/13/2002 24.0 322 +0.4
10/13/2002 25.0 32.2 +0.4
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TABLE 4-3
DISCHARGE VAULT SALINITY PROFILE
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault

Sample Date Depth Below Ground Suface (ft) Field Salinity (ppt) Change in Salinity (ppt)
10/13/2002 26.0 324 +0.6
10/13/2002 27.0 32.2 +0.4
10/13/2002 28.0 322 +0.4
10/13/2002 29.0 32.4 +0.6
10/13/2002 30.0 32.0 +0.2
10/14/2002 10.0 30.5 -0.7
10/14/2002 11.0 30.6 -0.6
10/14/2002 12.0 30.7 -0.5
10/14/2002 13.0 30.5 -0.7
10/14/2002 14.0 311 -0.1
10/14/2002 15.0 30.9 -0.3
10/14/2002 16.0 30.6 -0.6
10/14/2002 17.0 30.9 -0.3
10/14/2002 18.0 312 +0.0
10/14/2002 19.0 31.0 -0.2
10/14/2002 20.0 312 +0.0
10/14/2002 21.0 311 -0.1
10/14/2002 22.0 313 +0.1
10/14/2002 23.0 319 +0.7
10/14/2002 24.0 31.4 +0.2
10/14/2002 25.0 315 +0.3
10/14/2002 26.0 315 +0.3
10/14/2002 27.0 318 +0.6
10/14/2002 28.0 31.8 +0.6
10/14/2002 29.0 318 +0.6
10/14/2002 30.0 313 +0.1
10/15/2002 14.0 30.8 -15
10/15/2002 15.0 316 -0.7
10/15/2002 16.0 31.6 -0.7
10/15/2002 17.0 318 -0.5
10/15/2002 18.0 32.3 +0.0
10/15/2002 19.0 326 +0.3
10/15/2002 20.0 325 +0.2
10/15/2002 21.0 326 +0.3
10/15/2002 22.0 325 +0.2
10/15/2002 23.0 325 +0.2
10/15/2002 24.0 325 +0.2
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TABLE 4-3
DISCHARGE VAULT SALINITY PROFILE
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault

Sample Date Depth Below Ground Suface (ft) Field Salinity (ppt) Change in Salinity (ppt)
10/15/2002 25.0 325 +0.2
10/15/2002 26.0 32.6 +0.3
10/15/2002 27.0 326 +0.3
10/15/2002 28.0 325 +0.2
10/15/2002 29.0 326 +0.3
10/15/2002 30.0 325 +0.2

Notes:

NA = Not Analyzed
? Salinity is the difference between the salinity and daily mean salinity value
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TABLE 4-4

INTAKE and DISCHARGE VAULT AMMONIUM and SALINITY DATA
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault (DVO0)

Total Coliform Fecal Coliform Enterococcus Ammonium Lab Salinity Temperature

Sample Date Sample Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) (mg/L) (ppt) °C

8/19/2002a 0:30 1500 19 43 NA NA 20.1
8/19/2002b 3:35 200 12 20 NA NA 19.6
8/19/2002c 6:40 50 8 30 NA NA 235
8/19/2002d 9:40 30 20 <1 NA NA 255
8/19/2002e 12:30 <1 <1 <1 NA NA 28.6
8/19/2002f 15:30 30 <1 9 1.72 NA 27.9
8/19/2002g 18:20 10 2 140 1.32 NA 28.1
8/19/2002h 22:00 10 2 <1 1.42 NA 222
8/20/2002a 0:20 30 3 4 1.50 NA 20.8
8/20/2002b 3:40 100 8 20 1.45 NA 21.0
8/20/2002c 7:10 200 5 5 1.43 NA 23.0
8/20/2002d 9:20 10 <1 <1 2.10 NA 255
8/20/2002e 12:55 5 1 <1 1.45 NA 23.8
8/20/2002f 15:20 4 2 16 1.90 NA 24.9
8/20/20029g 18:30 10 2 110 1.45 NA 23.9
8/20/2002h 21:50 <1 <1 <1 NA NA 25.6
8/21/2002a 0:15 10 2 2 NA NA 20.1
8/21/2002b 3:20 5 2 <1 1.70 NA 204
8/21/2002c 6:50 10 3 1 1.75 NA 17.1
8/21/2002d 9:50 20 1 <1 2.05 NA 26.4
8/21/2002e 12:40 10 <1 <1 1.70 NA 245
8/21/2002f 15:30 10 <1 2 2.10 NA 22.8
8/21/2002g 18:30 <1 <1 11 1.80 NA 231
8/21/2002h 21:40 <1 <1 7 2.05 NA 22.8
8/22/2002a 0:35 10 <1 8 1.85 NA 18.9
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TABLE 4-4

INTAKE and DISCHARGE VAULT AMMONIUM and SALINITY DATA
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault (DVO0)

Total Coliform Fecal Coliform Enterococcus Ammonium Lab Salinity Temperature

Sample Date Sample Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) (mg/L) (ppt) °C

8/22/2002b 3:15 20 <1 30 1.20 NA 17.9
8/22/2002c 6:50 10 7 12 1.65 NA 19.8
8/22/2002d 9:30 30 5 30 1.70 NA 25.7
8/22/2002e 12:30 20 <1 <1 1.40 NA 28.3
8/22/2002f 15:30 <1 <1 <1 2.85 NA 29.0
8/22/2002g 18:30 2 1 70 NA NA 28.6
8/22/2002h 22:05 <1 <1 1 1.90 NA 23.6
8/23/2002a 0:30 <1 <1 <1 2.00 NA 19.9
8/23/2002b 3:25 30 11 35 1.60 NA 20.0
8/23/2002c 7:00 12 2 5 2.10 NA 20.6
8/23/2002d 9:35 40 3 <1 1.80 NA 27.7
8/23/2002e 12:35 4 1 1 1.70 NA 30.8
8/23/2002f 15:30 <1 <1 <1 1.40 NA 30.3
8/23/2002g 18:30 20 <1 470 1.50 NA 27.6
8/23/2002h 21:40 100 2 3 1.83 NA 28.0
8/24/2002a 0:30 200 5 9 1.60 NA 19.8
8/24/2002b 3:30 120 13 20 1.65 NA 19.8
8/24/2002c 6:55 200 4 15 2.05 NA 19.3
8/24/2002d 9:30 6 1 9 1.50 NA 26.4
8/24/2002e 12:30 100 5 27 1.52 NA 28.0
8/24/2002f 15:30 40 2 10 2.00 NA 26.9
8/24/2002g 18:30 20 4 12 2.00 NA 23.1
8/24/2002h 21:40 500 40 40 1.45 NA 25.0
8/25/2002a 0:30 50 20 50 1.49 NA 21.8
8/25/2002b 3:35 300 40 330 1.40 NA 21.2
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TABLE 4-4

INTAKE and DISCHARGE VAULT AMMONIUM and SALINITY DATA
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault (DVO0)

Total Coliform Fecal Coliform Enterococcus Ammonium Lab Salinity Temperature

Sample Date Sample Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) (mg/L) (ppt) °C

8/25/2002c 6:45 100 13 11 1.90 NA 18.7
8/25/2002d 9:30 10 2 <1 1.80 NA 20.2
8/25/2002e 12:30 100 4 3 1.58 NA 235
8/25/2002f 15:30 100 3 5 1.30 NA 26.4
8/25/2002g 18:30 100 4 1 1.55 NA 26.0
8/25/2002h 21:35 30 <1 <1 1.55 NA 24.7
8/26/2002a 0:30 100 10 11 1.70 NA 19.2
8/26/2002b 3:40 80 2 13 2.00 NA 18.8
8/26/2002c 6:45 60 2 6 1.60 NA 19.8
8/26/2002d 9:30 20 3 <1 1.60 NA 25.6
8/26/2002e 12:30 10 <1 <1 1.85 NA 29.2
8/26/2002f 15:30 10 1 1 1.90 NA 30.2
8/26/2002g 18:30 100 5 4 1.60 NA 28.7
8/26/2002h 21:30 200 <1 5 1.80 NA 27.8
8/27/2002a 0:30 300 <1 <1 1.40 NA 18.9
8/27/2002b 3:30 300 5 6 1.45 NA 18.8
8/27/2002c 6:30 500 23 21 1.40 NA 20.9
8/27/2002d 9:30 300 5 20 1.40 NA 25.8
8/27/2002e 12:30 400 <1 1 1.60 NA 27.7
8/27/2002f 15:30 500 <1 2 1.85 NA 284
8/27/2002g 18:30 300 <1 11 1.45 NA 28.0
8/27/2002h 21:55 900 1 3 1.80 NA 25.8
8/28/2002a 0:15 300 4 1 1.60 NA 20.7
8/28/2002b 3:15 1100 13 2 1.35 NA 21.0
8/28/2002c 6:30 300 4 <1 1.85 NA 23.0
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TABLE 4-4

INTAKE and DISCHARGE VAULT AMMONIUM and SALINITY DATA
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault (DVO0)

Total Coliform Fecal Coliform Enterococcus Ammonium Lab Salinity Temperature

Sample Date Sample Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) (mg/L) (ppt) °C

8/28/2002d 9:30 100 <1 <1 2.05 NA 25.0
8/28/2002e 12:30 10 <1 <1 1.60 NA 31.0
8/28/2002f 15:35 600 <1 4 1.85 NA 30.0
8/28/2002g 18:30 400 <1 6 1.55 NA 30.1
8/28/2002h 21:50 100 1 12 1.43 NA 28.4
8/29/2002a 0:35 50 1 1 1.29 NA 20.8
8/29/2002b 3:25 300 9 2 1.42 NA 20.5
8/29/2002c 6:45 300 6 2 1.55 NA 22.7
8/29/2002d 9:30 120 3 <1 1.70 NA 28.0
8/29/2002e 12:30 10 1 1 2.50 NA 29.2
8/29/2002f 15:45 100 2 5 1.95 NA 30.2
8/29/2002g 18:30 80 6 7 2.15 NA 28.9
8/29/2002h 21:30 40 <1 1 1.30 NA 27.2
8/30/2002a 0:30 20 1 <1 1.75 NA 21.8
8/30/2002b 3:30 40 2 <1 2.60 NA 19.8
8/30/2002c 6:30 20 1 <1 2.10 NA 222
8/30/2002d 9:30 30 4 2 2.10 NA 25.2
8/31/2002 7:40 40 1 1 2.28 NA 20.1
9/1/2002 8:15 10 1 <1 2.87 NA 19.8
9/2/2002 9:30 <1 <1 <1 1.88 NA 22.0
9/3/2002 9:10 250 10 <1 2.46 NA 22.0
9/4/2002 8:45 600 30 16 2.55 NA 25.7
9/5/2002 9:20 300 10 2 1.85 NA 24.6
9/6/2002 9:03 300 5 3 1.55 NA 255
9/7/2002 8:55 200 8 3 2.70 NA 19.2
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TABLE 4-4

INTAKE and DISCHARGE VAULT AMMONIUM and SALINITY DATA
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault (DVO0)

Total Coliform Fecal Coliform Enterococcus Ammonium Lab Salinity Temperature

Sample Date Sample Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) (mg/L) (ppt) °C

9/8/2002 8:50 500 18 <1 1.95 NA 17.7
9/9/2002 8:40 70 7 <1 2.40 NA 19.8
9/10/2002 8:05 400 <1 <1 3.05 NA 20.2
9/11/2002 7:55 100 4 2 2.10 NA 17.7
9/12/2002 7:56 50 12 <1 2.55 NA 18.1
9/13/2002 8:40 40 1 <1 2.30 NA 26.9
9/14/2002 7:55 100 13 <1 2.92 NA 17.9
9/15/2002 7:55 200 6 4 2.38 NA 17.5
9/16/2002 7:55 200 10 3 2.15 NA 19.9
9/17/2002 8:10 40 3 10 3.10 NA 21.8
9/18/2002 8:09 20 3 4 3.25 334 27.9
9/19/2002 8:52 20 <1 3 1.90 34.4 29.8
9/20/2002 8:53 100 1 <1 2.00 318 28.2
9/21/2002 9:53 10 <1 <1 2.80 30.3 20.3
9/22/2002 8:12 3 <1 <1 2.05 31.0 20.9
9/23/2002 7:50 100 9 <1 2.10 30.4 23.6
9/24/2002 8:20 20 <1 1 2.60 32.972 27.4
9/25/2002 8:15 30 1 <1 3.15 32.989 249
9/26/2002 8:20 100 30 60 1.80 3.331 22.6
9/27/2002 8:05 100 20 <1 3.65 32.728 18.0
9/28/2002 9:10 30 13 20 2.15 32.320 18.3
9/29/2002 8:35 100 10 3 2.80 32.169 19.2
9/30/2002 8:10 150 <1 <1 3.10 32.666 19.3
10/1/2002 8:10 20 <1 1 2.30 NA 22.3
10/2/2002 8:05 5 1 <1 2.00 33.228 21.0
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TABLE 4-4

INTAKE and DISCHARGE VAULT AMMONIUM and SALINITY DATA
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault (DVO0)

Total Coliform Fecal Coliform Enterococcus Ammonium Lab Salinity Temperature

Sample Date Sample Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) (mg/L) (ppt) °C

10/3/2002 8:10 20 1 <1 2.90 33.215 22.0
10/4/2002 8:15 8 <1 5 1.85 33.221 23.0
10/5/2002 8:08 10 1 <1 2.00 33.353 18.0
10/6/2002 7:47 10 2 1 2.10 33.014 17.2
10/7/2002 8:05 30 12 1 1.65 33.281 25.4
10/8/2002 8:10 30 12 <1 2.10 33.251 26.0
10/9/2002 8:10 7 <1 1 1.85 33.288 28.0
10/10/2002 8:10 4 <1 1 1.70 NA 275
10/11/2002 8:10 2 <1 1 1.80 32.829 27.2
10/12/2002 9:29 10 3 9 1.60 32.431 23.9
10/13/2002 8:58 12 5 9 1.30 32.299 214
10/14/2002 9:15 10 2 2 1.65 32.180 25.2
10/15/2002 8:35 <1 <1 1 1.60 NA 16.0
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TABLE 4-4

INTAKE and DISCHARGE VAULT AMMONIUM and SALINITY DATA
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault (DV10)

Total Coliform Fecal Coliform Enterococcus Ammonium Lab Salinity Temperature

Sample Date Sample Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) (mg/L) (ppt) °C

8/19/2002a 0:40 600 10 10 NA NA 20.5
8/19/2002b 3:50 50 4 15 NA NA 20.7
8/19/2002c 6:50 10 4 10 NA NA 23.9
8/19/2002d 9:50 20 4 <1 NA NA 27.6
8/19/2002e 12:40 <1 <1 <1 NA NA 29.8
8/19/2002f 15:45 10 <1 15 1.64 NA 30.2
8/19/2002g 18:30 <1 <1 160 1.45 NA 27.9
8/19/2002h 22:15 10 2 2 1.55 NA 22.0
8/20/2002a 0:30 90 5 6 1.48 NA 21.0
8/20/2002b 3:45 70 5 12 1.30 NA 20.8
8/20/2002c 7:15 90 2 4 1.56 NA 23.9
8/20/2002d 9:25 3 1 1 1.80 NA 27.3
8/20/2002e 13:10 10 2 <1 1.30 NA 26.0
8/20/2002f 15:30 10 2 41 1.70 NA 21.2
8/20/20029g 18:45 2 <1 100 1.25 NA 20.5
8/20/2002h 21:50 <1 <1 <1 NA NA 27.8
8/21/2002a 0:30 10 <1 62 NA NA 20.5
8/21/2002b 3:30 <1 <1 <1 1.50 NA 20.9
8/21/2002c 7:00 10 5 2 1.55 NA 215
8/21/2002d 9:45 20 <1 2 1.90 NA 25.0
8/21/2002e 12:35 40 3 <1 1.60 NA 25.6
8/21/2002f 15:45 120 2 2 2.30 NA 21.0
8/21/2002g 18:45 <1 <1 23 1.75 NA 234
8/21/2002h 22:00 <1 <1 <1 1.80 NA 24.9
8/22/2002a 0:30 10 1 <1 1.65 NA 19.3
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TABLE 4-4

INTAKE and DISCHARGE VAULT AMMONIUM and SALINITY DATA
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault (DV10)

Total Coliform Fecal Coliform Enterococcus Ammonium Lab Salinity Temperature

Sample Date Sample Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) (mg/L) (ppt) °C

8/22/2002b 3:35 5 <1 <1 1.00 NA 19.2
8/22/2002c 6:55 20 4 11 1.50 NA 21.3
8/22/2002d 9:43 <1 <1 <1 1.55 NA 26.0
8/22/2002e 12:30 6 1 <1 1.25 NA 28.7
8/22/2002f 15:45 <1 <1 2 2.30 NA 29.0
8/22/2002g 18:45 5 3 14 NA NA 27.6
8/22/2002h 22:10 <1 <1 2 1.75 NA 25.8
8/23/2002a 0:35 8 <1 2 1.60 NA 20.1
8/23/2002b 3:40 10 1 9 1.45 NA 20.0
8/23/2002c 7:10 8 3 51 1.80 NA 216
8/23/2002d 9:45 10 2 <1 1.76 NA NA
8/23/2002e 12:50 10 1 1 1.48 NA 30.8
8/23/2002f 15:45 <1 <1 <1 1.28 NA 30.2
8/23/2002g 18:45 300 2 610 1.37 NA 27.7
8/23/2002h 21:50 40 <1 1 1.70 NA 294
8/24/2002a 0:40 110 2 2 1.45 NA 19.7
8/24/2002b 3:40 320 5 7 1.72 NA 18.1
8/24/2002c 7:10 50 3 3 1.74 NA 19.9
8/24/2002d 9:38 11 3 7 1.40 NA 26.1
8/24/2002e 12:35 40 10 17 1.39 NA 28.0
8/24/2002f 15:40 10 <1 <1 1.80 NA 26.9
8/24/2002g 18:40 10 2 3 1.49 NA 26.0
8/24/2002h 21:50 100 8 10 1.77 NA 28.1
8/25/2002a 0:40 100 12 9 1.70 NA 20.5
8/25/2002b 3:40 400 20 70 1.85 NA 20.1
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TABLE 4-4

INTAKE and DISCHARGE VAULT AMMONIUM and SALINITY DATA
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault (DV10)

Total Coliform Fecal Coliform Enterococcus Ammonium Lab Salinity Temperature

Sample Date Sample Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) (mg/L) (ppt) °C

8/25/2002c 6:50 90 10 10 1.74 NA 18.7
8/25/2002d 9:35 10 1 2 1.68 NA 20.4
8/25/2002e 12:40 90 4 1 1.50 NA 231
8/25/2002f 15:40 100 3 1 1.45 NA 26.8
8/25/2002g 18:40 100 1 1 141 NA 26.0
8/25/2002h 21:45 100 2 1 1.35 NA 23.9
8/26/2002a 0:40 90 4 1 1.50 NA 19.1
8/26/2002b 3:50 100 4 50 1.80 NA 19.2
8/26/2002c 6:50 200 5 3 1.50 NA 20.4
8/26/2002d 9:40 30 <1 1 1.50 NA 26.0
8/26/2002e 12:30 10 1 <1 1.55 NA 28.1
8/26/2002f 15:45 <1 <1 <1 1.70 NA 30.2
8/26/2002g 18:45 30 1 1 1.75 NA 28.8
8/26/2002h 21:45 100 <1 2 1.65 NA 28.1
8/27/2002a 0:40 200 2 2 1.00 NA 18.8
8/27/2002b 3:40 500 3 2 1.00 NA 18.8
8/27/2002c 6:45 1700 7 5 1.35 NA 20.8
8/27/2002d 9:45 300 3 10 1.30 NA 26.5
8/27/2002e 12:45 200 <1 <1 1.45 NA 28.3
8/27/2002f 15:45 500 <1 2 1.70 NA 27.9
8/27/2002g 18:45 200 2 48 1.25 NA 28.6
8/27/2002h 22:00 100 1 1 1.55 NA 25.8
8/28/2002a 0:20 200 3 <1 1.50 NA 21.0
8/28/2002b 3:20 200 <1 <1 1.05 NA 20.1
8/28/2002c 6:45 200 2 <1 1.70 NA 24.0
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TABLE 4-4

INTAKE and DISCHARGE VAULT AMMONIUM and SALINITY DATA
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault (DV10)

Total Coliform Fecal Coliform Enterococcus Ammonium Lab Salinity Temperature

Sample Date Sample Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) (mg/L) (ppt) °C

8/28/2002d 9:45 200 <1 1 1.95 NA 26.0
8/28/2002e 12:45 <1 <1 <1 1.40 NA 31.0
8/28/2002f 15:45 900 10 6 1.35 NA 30.0
8/28/2002g 18:40 70 <1 2 1.65 NA 30.2
8/28/2002h 22:00 100 1 4 1.32 NA 28.1
8/29/2002a 0:40 30 1 <1 1.16 NA 211
8/29/2002b 3:30 100 1 1 1.34 NA 20.6
8/29/2002c 7:00 90 <1 <1 1.62 NA 234
8/29/2002d 9:45 110 1 <1 1.50 NA 30.1
8/29/2002e 12:45 20 <1 <1 2.10 NA 30.1
8/29/2002f 15:50 30 <1 <1 1.70 NA 28.7
8/29/2002g 18:45 30 2 55 1.55 NA 29.0
8/29/2002h 21:35 70 <1 <1 1.05 NA 28.2
8/30/2002a 0:35 20 <1 <1 1.70 NA 22.1
8/30/2002b 3:40 40 2 <1 2.30 NA 19.8
8/30/2002c 6:45 20 3 <1 2.00 NA 22.8
8/30/2002d 9:45 20 1 <1 1.72 NA 25.3
8/31/2002 7:50 50 <1 <1 2.20 NA 20.3
9/1/2002 8:30 10 <1 <1 2.50 NA 19.3
9/2/2002 9:40 <1 <1 <1 1.72 NA 22.0
9/3/2002 9:15 100 5 <1 2.17 NA 21.9
9/4/2002 9:03 <1 <1 <1 2.40 NA 25.6
9/5/2002 9:25 500 2 <1 1.70 NA 249
9/6/2002 9:10 80 2 2 1.32 NA 27.4
9/7/2002 9:00 40 6 2 2.30 NA 19.5
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TABLE 4-4

INTAKE and DISCHARGE VAULT AMMONIUM and SALINITY DATA
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault (DV10)

Total Coliform Fecal Coliform Enterococcus Ammonium Lab Salinity Temperature

Sample Date Sample Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) (mg/L) (ppt) °C

9/8/2002 8:55 90 8 1 1.70 NA 17.8
9/9/2002 8:45 120 20 20 2.15 NA NA
9/10/2002 8:15 180 <1 <1 2.75 NA 20.1
9/11/2002 9:30 100 2 <1 1.85 NA 20.3
9/12/2002 8:02 20 3 3 2.10 NA 19.6
9/13/2002 8:55 50 1 1 1.85 NA 26.8
9/14/2002 8:05 50 2 1 2.65 NA 175
9/15/2002 8:05 100 1 5 2.10 NA 18.1
9/16/2002 8:05 50 2 1 3.55 NA 19.6
9/17/2002 8:20 2 <1 <1 2.55 NA 22.0
9/18/2002 8:15 30 3 6 2.90 33.5 28.0
9/19/2002 8:56 50 4 7 1.70 34.2 30.1
9/20/2002 9:00 100 <1 <1 1.55 31.6 28.8
9/21/2002 10:03 10 <1 1 2.32 30.6 20.6
9/22/2002 9:33 10 2 <1 1.66 30.6 23.0
9/23/2002 8:00 20 2 <1 1.72 311 245
9/24/2002 8:45 10 <1 <1 2.40 33.143 28.6
9/25/2002 8:25 10 1 1 2.10 33.377 23.7
9/26/2002 8:40 500 4 <1 1.50 33.156 22.0
9/27/2002 8:20 80 10 <1 2.70 33.277 18.9
9/28/2002 9:15 20 10 5 2.05 33.045 18.0
9/29/2002 8:45 50 4 1 2.05 33.033 19.0
9/30/2002 8:20 <1 <1 <1 2.75 33.273 19.2
10/1/2002 8:15 10 3 <1 1.95 NA 21.8
10/2/2002 8:10 20 2 <1 1.78 33.379 21.0
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TABLE 4-4

INTAKE and DISCHARGE VAULT AMMONIUM and SALINITY DATA
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault (DV10)

Total Coliform Fecal Coliform Enterococcus Ammonium Lab Salinity Temperature

Sample Date Sample Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) (mg/L) (ppt) °C

10/3/2002 8:20 10 1 <1 2.45 33.375 24.0
10/4/2002 8:15 4 <1 <1 1.60 33.309 23.0
10/5/2002 8:11 10 1 <1 1.55 33.319 18.1
10/6/2002 7:53 8 2 1 2.00 33.128 17.8
10/7/2002 8:20 50 10 3 1.50 33.402 25.8
10/8/2002 8:20 20 10 2 1.55 33.397 27.0
10/9/2002 8:20 5 <1 <1 1.60 33.265 28.9
10/10/2002 8:20 10 5 1 1.55 33.389 28.0
10/11/2002 8:20 1 <1 5 1.50 33.255 28.4
10/12/2002 9:15 5 1 <1 1.40 33.401 23.3
10/13/2002 8:38 11 3 2 1.15 33.353 214
10/14/2002 8:50 8 1 <1 1.30 33.337 26.6
10/15/2002 8:45 <1 <1 <1 1.50 NA 24.8
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TABLE 4-4
INTAKE and DISCHARGE VAULT AMMONIUM and SALINITY DATA
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault (DV30)

Total Coliform Fecal Coliform Enterococcus Ammonium Lab Salinity Temperature

Sample Date Sample Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) (mg/L) (ppt) °C

9/18/2002 10:10 <1 <1 <1 2.80 36.5 29.1
9/19/2002 8:17 3 <1 2 1.43 34.9 29.2
9/20/2002 8:20 <1 <1 <1 1.20 32.1 274
9/21/2002 10:17 10 <1 1 2.70 30.8 27.9
9/22/2002 0:00 <1 <1 <1 1.85 31.2 NA
9/23/2002 15:12 <1 <1 <1 2.18 30.9 26.6
9/24/2002t1 9:10 11 2 1 2.34 33.290 27.7
9/25/2002 8:50 40 7 <1 2.55 33.433 245
9/28/2002 9:15 10 5 <1 1.75 33.384 17.7
9/29/2002 8:55 10 2 <1 2.30 33.411 18.7
9/30/2002 8:30 <1 <1 <1 2.65 33.381 18.4
10/1/2002 8:40 10 2 <1 2.55 33.361 20.7
10/2/2002 8:15 2 <1 <1 1.83 33.437 20.0
10/3/2002 8:30 10 2 5 2.30 33.428 22.0
10/4/2002 8:30 <1 <1 <1 2.00 33.409 23.0
10/5/2002 8:16 20 <1 <1 1.70 33.448 18.2
10/6/2002 8:04 10 1 <1 1.65 NA 18.0
10/7/2002 8:35 20 2 1 1.20 33.419 24.6
10/8/2002 8:30 9 4 <1 1.30 33.434 26.0
10/9/2002 8:30 7 <1 1 1.80 33.470 29.0
10/10/2002 8:30 1 <1 <1 1.25 33.453 29.7
10/11/2002 8:30 <1 <1 3 1.70 33.408 275
10/12/2002 8:50 5 1 <1 1.20 33.431 23.2
10/13/2002 8:20 5 <1 1 1.05 33.367 20.9
10/14/2002 8:30 4 <1 <1 1.40 33.337 25.6
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TABLE 4-4
INTAKE and DISCHARGE VAULT AMMONIUM and SALINITY DATA
CALIFORNIA ENERGY COMMISSION

Location: Discharge Vault (DV30)

Total Coliform Fecal Coliform Enterococcus Ammonium Lab Salinity Temperature
Sample Date Sample Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) (mg/L) (ppt) °C
10/15/2002 8:55 <1 <1 <1 1.30 NA 25.2
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TABLE 4-4

INTAKE and DISCHARGE VAULT AMMONIUM and SALINITY DATA
CALIFORNIA ENERGY COMMISSION

Location: Intake Vault (IV)

Total Coliform Fecal Coliform Enterococcus Ammonium Lab Salinity Temperature

Sample Date Sample Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) (mg/L) (ppt) °C

8/19/2002a 1:00 40 4 2 NA NA 18.9
8/19/2002b 4:00 4 3 2 NA NA 18.6
8/19/2002c 7:00 20 <1 2 NA NA 18.4
8/19/2002d 9:45 2 <1 2 NA NA 17.0
8/19/2002e 12:50 80 3 <1 NA NA 185
8/19/2002f 16:00 <1 <1 72 1.68 NA 18.4
8/19/2002g 18:40 <1 <1 90 1.49 NA 18.9
8/19/2002h 22:35 <1 <1 1 3.90 NA 18.9
8/20/2002a 0:45 20 <1 160 1.55 NA 18.4
8/20/2002b 3:55 20 4 8 1.42 NA 19.0
8/20/2002c 7:05 20 3 <1 1.36 NA 18.9
8/20/2002d 9:15 4 2 <1 1.90 NA 185
8/20/2002e 12:40 <1 <1 <1 1.95 NA 18.5
8/20/2002f 16:00 <1 <1 4 2.25 NA 16.7
8/20/20029g 19:00 <1 <1 520 1.70 NA 17.6
8/20/2002h 21:50 20 1 <1 NA NA 17.8
8/21/2002a 0:10 10 2 210 NA NA 17.9
8/21/2002b 3:10 <1 <1 5 1.40 NA 18.5
8/21/2002c 7:20 150 110 2 1.95 NA 17.1
8/21/2002d 9:55 30 4 <1 2.30 NA 18.3
8/21/2002e 12:50 <1 <1 <1 2.05 NA NA
8/21/2002f 16:00 <1 <1 33 2.40 NA 18.7
8/21/2002g 19:00 <1 <1 15 2.05 NA 18.0
8/21/2002h 21:45 4 <1 1 2.30 NA 16.3
8/22/2002a 0:25 4 2 6 2.10 NA 16.1
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TABLE 4-4

INTAKE and DISCHARGE VAULT AMMONIUM and SALINITY DATA
CALIFORNIA ENERGY COMMISSION

Location: Intake Vault (IV)

Total Coliform Fecal Coliform Enterococcus Ammonium Lab Salinity Temperature

Sample Date Sample Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) (mg/L) (ppt) °C

8/22/2002b 3:25 <1 <1 <1 2.40 NA 17.0
8/22/2002c 7:00 8 3 8 2.30 NA 17.4
8/22/2002d 9:50 10 <1 1 1.87 NA 204
8/22/2002e 12:55 20 <1 <1 1.80 NA 235
8/22/2002f 16:00 <1 <1 11 3.00 NA 21.4
8/22/2002g 19:00 4 1 210 2.45 NA 19.4
8/22/2002h 22:00 2 <1 73 2.54 NA 18.2
8/23/2002a 0:25 5 2 3 2.30 NA 18.1
8/23/2002b 3:30 12 6 5 1.80 NA 18.0
8/23/2002c 7:20 13 3 3 2.70 NA 17.3
8/23/2002d 9:55 10 <1 <1 2.25 NA 19.7
8/23/2002e 13:05 5 1 <1 1.84 NA 21.8
8/23/2002f 16:00 9 <1 46 1.75 NA 19.5
8/23/2002g 19:00 1 <1 43 1.60 NA 195
8/23/2002h 22:00 30 <1 <1 1.95 NA 19.0
8/24/2002a 0:50 6 <1 2 1.77 NA 17.8
8/24/2002b 4:05 7 <1 <1 1.88 NA 16.8
8/24/2002c 7:15 10 2 <1 2.15 NA 16.6
8/24/2002d 9:52 10 2 <1 1.65 NA 19.3
8/24/2002e 12:40 10 2 2 1.60 NA 21.2
8/24/2002f 15:50 2 <1 <1 2.35 NA 19.3
8/24/2002g 18:50 <1 <1 <1 1.00 NA 18.6
8/24/2002h 22:00 <1 <1 <1 1.50 NA 18.2
8/25/2002a 0:50 <1 1 <1 1.62 NA 17.4
8/25/2002b 3:55 5 1 <1 1.60 NA 17.0
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TABLE 4-4

INTAKE and DISCHARGE VAULT AMMONIUM and SALINITY DATA
CALIFORNIA ENERGY COMMISSION

Location: Intake Vault (IV)

Total Coliform Fecal Coliform Enterococcus Ammonium Lab Salinity Temperature

Sample Date Sample Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) (mg/L) (ppt) °C

8/25/2002c 7:00 3 <1 2 2.00 NA 16.8
8/25/2002d 9:40 3 2 1 1.77 NA 17.9
8/25/2002e 12:50 2 <1 <1 1.64 NA 19.8
8/25/2002f 15:50 3 1 1 1.70 NA 18.8
8/25/2002g 18:50 <1 <1 <1 1.95 NA 18.4
8/25/2002h 22:00 3 <1 <1 2.05 NA 18.1
8/26/2002a 0:50 5 1 <1 1.90 NA 16.6
8/26/2002b 4:00 3 <1 <1 2.40 NA 17.2
8/26/2002c 7:00 40 11 3 1.80 NA 16.5
8/26/2002d 9:45 20 <1 1 2.10 NA 18.8
8/26/2002e 12:45 2 1 <1 1.90 NA 20.5
8/26/2002f 16:00 <1 <1 <1 3.60 NA 19.0
8/26/2002g 18:00 <1 <1 <1 2.90 NA 19.7
8/26/2002h 22:00 2 <1 <1 1.95 NA 18.7
8/27/2002a 0:50 2 1 <1 1.52 NA 16.2
8/27/2002b 3:50 5 3 <1 1.60 NA 16.4
8/27/2002c 7:00 4 2 1 1.80 NA 18.0
8/27/2002d 10:00 3 <1 <1 1.70 NA 19.5
8/27/2002e 13:00 <1 <1 <1 2.00 NA 20.3
8/27/2002f 16:00 10 <1 3 2.15 NA 18.7
8/27/2002g 19:00 <1 <1 5 2.40 NA 19.0
8/27/2002h 21:50 3 1 <1 2.30 NA 18.7
8/28/2002a 0:10 2 <1 <1 2.00 NA 18.7
8/28/2002b 3:10 2 <1 <1 1.60 NA 18.3
8/28/2002c 7:00 5 1 <1 2.20 NA 19.0

KOMEX

Page 17 of 20

USA, CANADA, UK AND WORLDWIDE



TABLE 4-4

INTAKE and DISCHARGE VAULT AMMONIUM and SALINITY DATA
CALIFORNIA ENERGY COMMISSION

Location: Intake Vault (IV)

Total Coliform Fecal Coliform Enterococcus Ammonium Lab Salinity Temperature

Sample Date Sample Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) (mg/L) (ppt) °C

8/28/2002d 10:00 1 <1 <1 2.00 NA 19.0
8/28/2002e 13:00 8 <1 <1 1.80 NA 21.0
8/28/2002f 16:00 10 <1 <1 2.10 NA 19.0
8/28/2002g 18:50 3 <1 <1 1.80 NA 19.3
8/28/2002h 21:45 2 1 3 1.98 NA 18.7
8/29/2002a 0:30 7 1 1 1.77 NA 18.7
8/29/2002b 3:20 310 12 3 1.55 NA 18.0
8/29/2002c 6:30 2 <1 <1 1.74 NA 19.0
8/29/2002d 10:00 2 1 <1 3.10 NA 20.6
8/29/2002e 13:00 3 <1 <1 3.15 NA 214
8/29/2002f 16:45 3 1 5 1.75 NA 20.2
8/29/2002g 19:15 <1 <1 6 1.60 NA 20.1
8/29/2002h 21:55 2 <1 <1 2.35 NA 20.5
8/30/2002a 0:55 10 <1 <1 2.55 NA 19.0
8/30/2002b 3:55 5 1 1 3.05 NA 18.1
8/30/2002c 7:00 2 <1 <1 2.75 NA 18.2
8/30/2002d 10:00 20 <1 1 2.40 NA 20.2
8/31/2002 8:00 10 <1 <1 2.54 NA 16.9
9/1/2002 8:50 1 <1 <1 3.16 NA 17.2
9/2/2002 10:00 10 <1 120 NA NA 17.5
9/3/2002 9:45 2 1 <1 2.80 NA 16.5
9/4/2002 9:12 27 9 5 3.10 NA 18.2
9/5/2002 9:45 3 <1 1 2.15 NA 19.5
9/6/2002 9:35 8 3 1 1.75 NA 17.2
9/7/2002 9:15 2 1 1 2.90 NA 15.4
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TABLE 4-4

INTAKE and DISCHARGE VAULT AMMONIUM and SALINITY DATA
CALIFORNIA ENERGY COMMISSION

Location: Intake Vault (IV)

Total Coliform Fecal Coliform Enterococcus Ammonium Lab Salinity Temperature

Sample Date Sample Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) (mg/L) (ppt) °C

9/8/2002 9:10 13 2 5 2.40 NA 14.3
9/9/2002 8:55 17 9 3 2.80 NA 15.0
9/10/2002 7:55 2 <1 <1 3.45 NA 16.2
9/11/2002 7:45 <1 <1 <1 2.50 NA 16.1
9/12/2002 7:46 3 1 <1 2.30 NA 15.7
9/13/2002 8:20 2 <1 <1 3.60 NA 15.5
9/14/2002 7:40 50 <1 <1 3.15 NA 15.0
9/15/2002 7:45 3 2 <1 2.70 NA 16.4
9/16/2002 7:45 10 1 <1 2.60 NA 16.3
9/17/2002 8:25 5 1 <1 3.50 NA 18.4
9/18/2002 9:21 5 2 <1 3.40 334 20.3
9/19/2002 9:10 5 <1 <1 1.58 34.4 21.4
9/20/2002 9:17 1 <1 <1 2.30 32.7 19.9
9/21/2002 9:32 <1 <1 <1 2.40 30.8 16.5
9/22/2002 8:25 2 <1 <1 2.45 31.0 15.1
9/23/2002 8:12 7 5 <1 2.35 315 16.0
9/24/2002 9:30 10 <1 <1 2.73 33.459 19.2
9/25/2002 9:15 7 1 <1 3.50 33.447 19.0
9/26/2002 9:30 2 <1 <1 2.10 33.440 18.8
9/27/2002 8:40 5 2 2 2.15 33.391 14.5
9/28/2002 9:40 10 2 <1 2.20 33.421 14.9
9/29/2002 8:58 20 7 3 2.90 33.410 16.5
9/30/2002 8:25 <1 <1 <1 3.50 33.406 15.5
10/1/2002 9:00 2 <1 <1 1.45 NA 16.5
10/2/2002 8:40 10 2 <1 3.25 33.449 16.0
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TABLE 4-4

INTAKE and DISCHARGE VAULT AMMONIUM and SALINITY DATA

CALIFORNIA ENERGY COMMISSION

Location: Intake Vault (IV)

Total Coliform Fecal Coliform Enterococcus Ammonium Lab Salinity Temperature

Sample Date Sample Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) (mg/L) (ppt) °C
10/3/2002 9:20 3 <1 2 3.30 33.429 16.0
10/4/2002 9:00 20 5 2 2.15 33.444 17.0
10/5/2002 8:59 10 1 <1 2.25 33.483 17.3
10/6/2002 9:18 20 3 <1 2.55 33.453 17.3
10/7/2002 9:10 10 2 2 1.90 33.421 18.0
10/8/2002 9:15 5 1 <1 1.90 33.454 18.0
10/9/2002 9:15 2 <1 1 2.15 33.487 18.6
10/10/2002 9:10 7 1 1 1.80 33.417 18.4
10/11/2002 9:10 3 <1 1 2.10 33.426 17.1
10/12/2002 9:40 3 1 <1 1.75 33.429 16.2
10/13/2002 9:25 4 1 3 1.50 33.401 15.9
10/14/2002 9:25 15 <1 <1 2.00 33.350 15.2
10/15/2002 8:20 10 3 4 1.80 NA 14.8
Notes:

NA = Not Analyzed

T = Sample taken at 18 ft. due to technical challenges
Salinity values with 3 significant figures were reported from Scripps. Sierra Analytical reported only 1 significant figure with their salinity results.
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TABLE 4-5
BLACKFORD'S DITCH INVESTIGATION
CALIFORNIA ENERGY COMMISSION

Location: Blackford's Ditch (BD)

Dissolved
Total Coliform Fecal Coliform  Enterococcus Temperature Conductivity  Turbidity Oxygen Salinity
sample Date  Sample Time Distance (ft) (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (ppY)
8/13/2002 10:40 0 4000 30 30 225 8.02 35.7 12 4.43 22.7
8/13/2002 10:55 60 NA NA NA 21.9 7.49 22.8 48 0.80 13.7
8/13/2002 10:56 120 NA NA NA 24.6 8.43 14.0 21 5.97 7.9
8/13/2002 11:00 180 NA NA NA 25.0 9.03 7.4 101 5.03 4.1
8/13/2002 11:03 260 NA NA NA 20.5 8.96 21 38 5.11 1.0
9/10/2002 9:15 0 13000 600 700 20.8 7.66 25.5 NA 111 15.4
9/10/2002 9:25 20 NA NA NA 19.8 7.61 231 NA 0.74 13.7
9/10/2002 9:27 40 NA NA NA 20.4 7.31 26.2 NA 0.70 15.8
9/10/2002 9:29 60 NA NA NA 19.1 8.04 12.8 NA 1.22 7.3
9/10/2002 9:31 80 NA NA NA 19.5 7.67 136 NA 0.71 7.8
9/10/2002 9:33 100 NA NA NA 18.9 7.61 135 NA 3.70 7.8
11/26/2002 15:00 0 NA NA NA 15.6 8.18 5.1 10 NA 26
11/26/2002 15:05 20 NA NA NA 15.7 8.18 4.9 15 NA 25
11/26/2002 15:07 40 NA NA NA 15.3 8.22 46 4 NA 23
11/26/2002 15:08 60 NA NA NA 15.4 8.27 4.3 65 NA 2.1
11/26/2002 15:11 120 NA NA NA 15.0 8.21 3.9 40 NA 1.9
11/26/2002 15:20 180 NA NA NA 18.2 9.91 6.3 130 NA 33
Notes:
NA = Not Analyzed
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TABLE 4-6
COROSSION INHIBITOR: TIDAL SAMPLE LOCATIONS
CALIFORNIA ENERGY COMMISSION

Location: General

Sample Location Sample Date Sample Time Distance (ft) Boron (mg/L) Nitrite (mg/L)  Tolytriazole (mg/L)
Blackford's Ditch (BD) 10/14/2002 9:50 0 60.2 25.1 NA
Blackford's Ditch (BD) 10/14/2002 10:00 30 64.6 24.6 NA
Blackford's Ditch (BD) 10/14/2002 10:07 60 65.6 21.0 NA
Blackford's Ditch (BD) 10/14/2002 10:16 90 67.0 16.5 NA
Blackford's Ditch (BD) 10/14/2002 10:25 120 69.5 16.6 NA
Blackford's Ditch (BD) 10/14/2002 10:34 150 72.2 15.7 NA
Blackford's Ditch (BD) 11/26/2002 15:00 0 3.8 <10.0 G 0.0
Blackford's Ditch (BD) 11/26/2002 15:05 20 3.8 <10.0 G 0.0
Blackford's Ditch (BD) 11/26/2002 15:07 40 4.0 <100G 0.2
Blackford's Ditch (BD) 11/26/2002 15:08 60 4.2 <10.0 G 1.2
Blackford's Ditch (BD) 11/26/2002 15:11 120 4.2 <100G 1.1
Blackford's Ditch (BD) 11/26/2002 15:20 180 11.9 <10.0 G 2.0
Discharge Vault (DVO0) 11/26/2002 14:15 0 45 <100G 0.0
Intake Vault (IV) 11/26/2002 13:40 0 4.7 <10.0 G 0.0
Notes:

NA = Not Analyzed
G = Elevated reporting limit due to matrix interferance
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TABLE 4-7
STORM WATER SAMPLING
CALIFORNIA ENERGY COMMISSION

Location: General

Dissolved
Total Coliform Fecal Coliform Enterococcus  Temperature Conductivity  Turbidity Oxygen Salinity
sample ID Sample Date  Sample Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) °C pH (uS/cm) Units (mg/L) (ppY)
BCR-1109 11/9/2002 12:30 380000 21000 5500 18.4 8.26 25 430 4.90 12
DV-0-1109 11/9/2002 11:15 2400 50 110 31.6 7.12 47.7 802 NA 31.2
DV-10-1109 11/9/2002 11:30 3100 70 130 36.7 8.12 49.0 703 NA 32.0
GP-1109 11/9/2002 11:45 12000 210 420 21.8 7.33 4.4 7 5.94 22
OF-1109 11/9/2002 12:10 8000 1100 150 45.7 8.07 51.1 20 4.49 33.2
IV-1109 11/9/2002 12:00 1200 180 250 39.1 8.11 50.3 32 10.35 33.1
PCH-1109 11/9/2002 13:15 210000 19000 28000 18.8 7.80 3.4 148 4.30 17
WCP-1109 11/9/2002 13:00 250000 13000 3200 19.1 8.00 2.6 89 4.60 11
Notes:
NA = Not Analyzed
KOMEX
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TABLE 4-8
RHODAMINE CONCENTRATIONS AT SHORELINE MONITORING STATIONS
CALIFORNIA ENERGY COMMISSION

Location: General

Sample Date & Time 6N 75N 9N 105N 12N 135N 15N
08/20/02 9:30 0.04 0.03 0.05 0.04 0.01 0.06 0.05
08/20/02 9:45 0.04 0.05 0.10 0.06 0.07 0.04 0.03
08/20/02 10:00 0.05 0.03 0.01 0.04 0.04 0.01 0.02
08/20/02 10:15 0.04 0.04 0.02 0.05 0.04 0.15 0.01
08/20/02 10:30 0.00 0.05 0.10 0.06 0.01 0.01 0.04
08/20/02 10:45 0.03 0.04 0.10 0.09 0.04 0.01 0.02
08/20/02 11:00 0.04 0.06 0.02 0.06 0.01 0.02 0.02
08/20/02 11:15 0.04 0.04 0.10 0.07 0.03 0.02 0.03
08/20/02 11:30 0.07 0.03 0.05 0.10 0.03 0.02 0.00
08/20/02 11:45 0.04 0.05 0.09 0.12 0.16 0.14 0.03
08/20/02 12:00 0.04 0.05 0.02 0.09 0.10 0.02 0.01
08/20/02 12:15 0.05 0.04 0.02 0.06 0.05 0.15 0.03
08/20/02 12:30 0.04 0.02 0.06 0.05 0.15 0.10 0.01
08/20/02 12:45 0.05 0.06 0.04 0.04 0.06 0.06 0.02
08/20/02 13:00 0.03 0.07 0.07 0.05 1.05 0.10 0.03
08/20/02 13:15 0.04 0.07 0.02 0.06 0.07 0.02 0.02
08/20/02 13:30 0.03 0.07 0.07 0.51 0.46 0.12 0.01
08/20/02 13:45 0.03 0.05 0.03 0.17 0.50 0.23 0.00
08/20/02 14:00 0.04 0.03 0.01 0.11 0.53 0.33 0.18
08/20/02 14:15 0.03 0.05 0.02 0.15 0.22 0.26 0.23
08/20/02 14:30 0.03 0.09 0.01 0.10 0.24 0.14 0.23
08/20/02 14:45 0.04 0.05 0.01 0.45 0.04 - 0.19
08/20/02 15:00 0.05 0.15 0.00 0.21 0.36 0.14 0.14
08/20/02 15:15 0.05 0.07 0.00 0.11 0.66 0.48 0.12
08/20/02 15:30 0.03 0.07 0.01 0.20 0.31 0.23 0.28
08/20/02 15:45 0.03 0.04 0.01 0.15 0.23 0.60 0.40
08/20/02 16:00 0.04 0.04 0.03 0.06 0.16 0.35 0.24
08/20/02 16:15 0.07 0.04 0.02 0.06 0.04 0.32 0.24
08/20/02 16:30 0.04 0.03 0.01 0.11 0.40 0.23 0.47
08/20/02 16:45 0.09 0.03 0.01 1.98 0.15 0.30 0.23
08/20/02 17:00 0.02 0.07 0.05 0.21 0.05 0.24 0.30
08/20/02 17:15 0.06 0.10 0.04 0.28 0.44 0.14 0.21
08/20/02 17:30 0.04 0.04 0.02 0.26 0.90 0.18 0.03
08/20/02 17:45 0.05 0.04 0.33 0.26 0.21 0.20 0.18
08/20/02 18:00 0.03 0.04 0.29 0.33 0.44 0.28 0.14
08/20/02 18:15 0.07 0.04 0.03 0.43 0.26 0.38 0.25
08/20/02 18:30 0.03 0.03 0.05 0.47 0.33 0.20 0.03
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TABLE 4-8

RHODAMINE CONCENTRATIONS AT SHORELINE MONITORING STATIONS
CALIFORNIA ENERGY COMMISSION

Location: General

Sample Date & Time 6N 75N 9N 105N 12N 135N 15N
08/20/02 18:45 0.06 0.03 0.31 0.33 0.35 0.24 0.16
08/20/02 19:00 0.04 0.04 0.63 0.31 0.29 0.15 0.11
08/20/02 19:15 0.20 - - - 0.36 - -
08/20/02 19:30 0.04 - 0.28 - 0.26 - -
08/20/02 19:45 0.20 - - - 0.23 - -
08/20/02 20:00 0.21 - 0.37 - 0.36 - -
08/20/02 20:30 0.23 - 0.10 - 0.35 - -
08/20/02 21:00 0.14 - 0.24 - 0.27 - -
08/20/02 21:30 0.09 - 0.23 - 0.18 - -
08/20/02 22:00 0.03 - 0.06 - 0.23 - -
08/20/02 22:30 0.05 - 0.04 - 0.28 - -
08/20/02 23:00 0.04 - 0.06 - 0.26 - -
08/20/02 23:30 0.05 - 0.04 - 0.22 - -
08/21/02 0:00 0.05 - 0.05 - 0.15 - -
08/21/02 0:30 0.14 - 0.16 - 0.24 - -
08/21/02 1:00 0.14 - 0.24 - 0.11 - -
08/21/02 1:30 0.34 - 0.15 - 0.08 - -
08/21/02 2:00 0.04 - 0.07 - 0.05 - -
08/21/02 2:30 0.43 - 0.06 - 0.11 - -
08/21/02 3:00 0.03 - 0.10 - 0.10 - -
08/21/02 3:30 0.15 - 0.10 - 0.08 - -
08/21/02 4:00 0.21 - 0.05 - 0.04 - -
08/21/02 4:30 0.14 - 0.15 - 0.02 - -
08/21/02 5:00 0.09 - 0.06 - 0.03 - -
08/21/02 5:30 0.12 - 0.05 - 0.09 - -
08/21/02 6:00 0.00 - 0.11 - 0.06 - -
08/21/02 6:30 0.21 - 0.04 - 0.08 - -
08/21/02 7:00 0.04 - 0.06 - 0.01 - -
08/21/02 7:30 0.03 - 0.16 - 0.04 - -
08/21/02 8:00 0.04 0.04 0.02 0.04 0.05 0.05 0.10
08/21/02 8:30 0.06 0.05 0.00 0.08 0.01 0.00 0.15
08/21/02 9:00 0.06 0.05 0.00 0.14 0.06 0.02 0.15
08/21/02 9:30 0.03 0.12 0.04 0.03 0.07 0.03 0.16
08/21/02 10:00 0.07 0.02 0.00 0.07 0.06 0.00 0.11
08/21/02 10:30 0.04 0.05 0.00 0.02 0.05 0.02 0.10
08/21/02 11:00 0.04 0.03 0.02 0.04 0.04 0.14 0.10
08/21/02 11:30 0.04 0.03 0.01 0.02 0.09 0.01 0.11

KOMEX
Page 2 of 3 USA, CANADA, UK AND WORLDWIDE



TABLE 4-8
RHODAMINE CONCENTRATIONS AT SHORELINE MONITORING STATIONS
CALIFORNIA ENERGY COMMISSION

Location: General

Sample Date & Time 6N 75N 9N 105N 12N 135N 15N
08/21/02 12:00 0.03 0.14 0.00 0.01 0.01 0.04 0.08
08/21/02 12:30 0.04 0.04 0.02 0.02 0.04 0.01 0.01
08/21/02 13:00 0.05 0.03 0.01 0.02 0.04 0.01 0.11
08/21/02 13:30 0.07 0.05 0.01 0.03 0.08 0.05 0.11
08/21/02 14:00 0.03 0.09 0.16 0.15 0.01 0.16 0.11
08/21/02 14:30 0.04 0.04 0.04 0.06 0.01 0.02 0.03
08/21/02 15:00 0.03 0.16 0.04 0.09 0.06 0.01 0.15
08/21/02 15:30 0.07 0.15 0.00 0.05 0.17 0.07 0.11

Notes:

Rhodamine WT concentrations in micrograms per liter (ug/L) which are equivalent to parts per billion (ppb).
-- denotes that a water sample was not collected at this time.
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TABLE 4-9
OFFSHORE DYE STUDY NEAR SHORE BACTERIAL SAMPLES

CALIFORNIA ENERGY COMMISSION

Location: General

Total Coliform Fecal Coliform Enterococcus
Sample Location  Sample Time Latitude Longitude (cfu/100 ml) (cfu/100 ml) (cfu/100 ml)
surf 1 9:23 117.95970 33.62718 2 1 <1
surf 2 9:31 117.96390 33.62798 <1 <1 <1
surf 3 10:00 117.97920 33.63875 <1 <1 <1
surf 4 10:20 117.99200 33.64700 11 7 4
surf 5 11:40 117.98370 33.63843 2 1 <1
surf 6 12:07 118.00490 33.65350 2 <1 <1
KOMEX
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TABLE 4-10

BACTERIAL SOURCE TRACKING
CALIFORNIA ENERGY COMMISSION

Location: General

Tracking Sample Total Coliform Fecal Coliform Enterococcus Human Human
Sample Location Sample Date Time Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) (Bacteroides/Prevotella) Enterovirus
Blackford's Ditch (BD) 8/20/2002 12:15 12:10 18000 1700 1800 No No
Blackford's Ditch (BD) 8/20/2002 14:00 16:20 3000 1300 150 No No
Blackford's Ditch (BD) 8/20/2002 16:00 16:20 3000 1300 150 No No
Blackford's Ditch (BD) 8/20/2002 19:00 19:15 3000 1100 1300 No No
Blackford's Ditch (BD) 8/21/2002 2:10 3:45 2000 200 3200 No No
Blackford's Ditch (BD) 8/21/2002 3:45 3:45 2000 200 3200 No No
Blackford's Ditch (BD) 8/21/2002 11:50 11:50 1200 500 120 No No
Blackford's Ditch (BD) 8/21/2002 22:15 22:15 500 200 1700 No No
Blackford's Ditch (BD) 8/22/2002 9:30 11:35 21000 500 5200 No No
Blackford's Ditch (BD) 8/22/2002 22:05 22:30 7000 500 5400 No No
Blackford's Ditch (BD) 8/23/2002 0:00 0:55 23000 800 13000 No No
Blackford's Ditch (BD) T 8/23/2002 0:00 0:55 23000 800 13000 No *
Boiler Fireside Wash (BFW) 8/20/2002 10:52 10:45 44000 500 57000 No No
Boiler Fireside Wash (BFW) 8/21/2002 10:15 10:15 68000 700 33000 No No
Boiler Fireside Wash (BFW) 8/22/2002 10:10 10:10 24000 700 25000 No No
Boiler Fireside Wash (BFW) 8/23/2002 11:10 11:10 26000 610 23000 No No
Boiler Fireside Wash (BFW) t 8/23/2002 11:10 11:10 26000 610 23000 No *
Boiler Sump Wash (BSW) 8/20/2002 11:12 11:00 200 20 110 No No
Boiler Sump Wash (BSW) 8/21/2002 10:30 10:30 2000 5 80 No No
Boiler Sump Wash (BSW) 8/22/2002 9:30 10:35 1500 22 110 No No
Boiler Sump Wash (BSW) 8/23/2002 10:15 10:15 1500 21 120 No No
Boiler Sump Wash (BSW) t 8/23/2002 10:15 10:15 1500 21 120 No *
Discharge Vault (DVO0) 8/20/2002 9:47 9:20 10 <1 <1 No No
Discharge Vault (DVO0) 8/20/2002 12:55 12:55 5 1 <1 No No
Discharge Vault (DVO0) 8/20/2002 15:20 15:20 4 2 16 No No
KOMEX
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Tracking Sample

Total Coliform

Fecal Coliform

Enterococcus

TABLE 4-10

BACTERIAL SOURCE TRACKING
CALIFORNIA ENERGY COMMISSION

Human

Location: General

Human

Sample Location Sample Date Time Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) (Bacteroides/Prevotella) Enterovirus
Discharge Vault (DVO0) 8/20/2002 18:30 18:30 10 2 110 No No
Discharge Vault (DVO0) 8/21/2002 3:25 3:20 5 2 <1 No No
Discharge Vault (DVO0) 8/21/2002 9:45 9:50 20 1 <1 No No
Discharge Vault (DVO0) 8/21/2002 15:00 15:30 10 <1 2 No No
Discharge Vault (DVO0) 8/21/2002 21:40 21:40 <1 <1 7 No No
Discharge Vault (DVO0) 8/22/2002 9:30 9:30 30 5 30 No No
Discharge Vault (DVO0) 8/22/2002 15:30 15:30 <1 <1 <1 No No
Discharge Vault (DVO0) 8/22/2002 18:30 18:30 2 1 70 No No
Discharge Vault (DVO0) 8/22/2002 22:05 22:05 <1 <1 1 Yes No
Discharge Vault (DVO0) 8/23/2002 9:35 9:35 40 3 <1 No No
Discharge Vault (DVO0) 8/23/2002 12:35 12:35 4 1 1 No *
Discharge Vault (DVO0) 8/23/2002 12:35 12:35 4 1 1 No No
Discharge Vault (DV10) 8/20/2002 10:15 9:25 3 1 1 No No
Discharge Vault (DV10) 8/22/2002 9:43 9:43 <1 <1 <1 No No
Discharge Vault (DV10) 8/23/2002 9:45 9:45 10 2 <1 No No
General Retention Basin (GP) 8/20/2002 11:40 11:45 100 10 4 No No
General Retention Basin (GP) 8/21/2002 11:15 11:15 100 10 2 No No
General Retention Basin (GP) 8/22/2002 11:20 11:20 1300 20 30 No Yes**
General Retention Basin (GP) 8/23/2002 11:00 11:00 5000 50 40 No No
Intake Vault (IV) 8/20/2002 10:37 9:15 4 2 <1 No No
Intake Vault (IV) 8/20/2002 12:40 12:40 <1 <1 <1 No No
Intake Vault (IV) 8/20/2002 16:00 16:00 <1 <1 4 No No
Intake Vault (IV) 8/20/2002 19:00 19:00 <1 <1 520 No No
Intake Vault (IV) 8/21/2002 2:00 3:10 <1 <1 5 No No
Intake Vault (IV) 8/21/2002 3:15 3:10 <1 <1 5 No Yes
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TABLE 4-10
BACTERIAL SOURCE TRACKING
CALIFORNIA ENERGY COMMISSION

Location: General

Tracking Sample Total Coliform Fecal Coliform Enterococcus Human Human

Sample Location Sample Date Time Time (cfu/100 ml) (cfu/100 ml) (cfu/100 ml) (Bacteroides/Prevotella) Enterovirus
Intake Vault (IV) 8/21/2002 9:55 9:55 30 4 <1 No No
Intake Vault (IV) 8/21/2002 15:00 16:00 <1 <1 33 No No
Intake Vault (IV) 8/21/2002 21:40 21:45 4 <1 1 Yes No
Intake Vault (IV) 8/22/2002 9:30 9:50 10 <1 1 No No
Intake Vault (IV) 8/22/2002 15:30 16:00 <1 <1 11 No No
Intake Vault (IV) 8/22/2002 18:30 19:00 4 1 210 No No
Intake Vault (IV) 8/22/2002 22:00 22:00 2 <1 73 No No
Intake Vault (IV) 8/23/2002 9:55 9:55 10 <1 <1 No No
Intake Vault (IV) 8/23/2002 13:00 13:05 5 1 <1 No No
Intake Vault (IV) t 8/23/2002 13:00 13:05 5 1 <1 No *
Storm Water Sump (SWS) 8/20/2002 11:30 11:20 100 50 21 No No
Storm Water Sump (SWS) 8/21/2002 10:55 10:55 200 20 <1 No No
Storm Water Sump (SWS) 8/22/2002 11:05 11:05 5000 300 20 No No
Storm Water Sump (SWS) 8/23/2002 10:40 10:40 500 4 5 No No

Notes:
t = phenol extraction

* = This row represents an alternate DNA extraction method, and did not involve an enterovirus test (which uses RNA extraction).
** = This sample extract was retested and was nhegative, which may mean the initial positive result was false. However, due to the highly labile nature of RNA, it is possible it

degraded between tests.
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TABLE 4-11
QA/QC
CALIFORNIA ENERGY COMMISSION

Location: Equipment Blank (EB)

Sample Date Sample Time Total Coliform (cfu/100 ml)  Fecal Coliform (cfu/100 ml) Enterococcus (cfu/100 ml)
7/16/2002 10:00 <1 <1 <1
7/17/2002 12:50 <1 <1 <1
7/18/2002 13:40 <1 <1 <1
7/19/2002 11:30 <1 <1 <1
7/20/2002 <1 <1 <1
7/21/2002 11:05 <1 <1 <1
7/22/2002 10:05 <1 <1 <1
7/23/2002 11:05 <1 <1 <1
7/24/2002 10:30 <1 <1 <1
7/24/2002 9:38 15 9 <1
7/25/2002 9:50 15 <1 1
7/26/2002 9:50 3 <1 <1
7/27/2002 9:58 <1 <1 <1
7/28/2002 9:40 <1 <1 <1
7/29/2002 9:37 12 <1 <1
7/30/2002 10:20 <1 <1 <1
7/31/2002 9:10 <1 <1 <1
8/1/2002 9:30 <1 <1 <1
8/2/2002 9:45 <1 <1 <1
8/3/2002 9:08 <1 <1 <1
8/4/2002 9:45 73 <1 <1
8/5/2002 9:28 <1 <1 <1
8/6/2002 9:25 3 <1 <1
8/7/2002 8:40 30 2 <1
8/8/2002 9:00 5 <1 <1
8/9/2002 8:55 <1 <1 <1
8/10/2002 9:40 <1 <1 <1
8/11/2002 8:45 3 <1 <1
8/12/2002 9:00 5 <1 <1
8/13/2002 10:20 5 <1 <1
8/14/2002 8:20 <1 <1 <1
8/15/2002 11:45 <1 <1 <1
8/16/2002 9:25 <1 <1 <1
8/17/2002 9:55 <1 <1 <1
8/18/2002 11:37 <1 <1 <1
8/19/2002 11:50 <1 <1 <1
8/25/2002 10:25 <1 <1 <1

KOMEX

Page 1 of 6 USA, CANADA, UK AND WORLDWIDE





