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5.0 WASTEWATER FLOWS AND LOADS

The purpose of this section is to establish the wastewater flows and loads that comprise the foundation of
this Master Plan Update. Recent historical plant influent data are evaluated together with the results of
special influent monitoring studies to establish existing conditions, which are used as the basis for
projecting buildout conditions in Discovery Bay.

5.1  ANALYSIS OF RECENT PLANT INFLUENT DATA

Influent wastewater flows and characteristics from January 2013 through September 2018 were received
from TDBCSD and have been analyzed as described below. Graphs showing influent flows, influent BOD
loads, influent BOD concentrations, and ratios of TSS and Ammonia-N concentrations to BOD
concentrations for the period of study are provided. Where 30-day and 365-day average values are
shown, they are centered averages based on data extending one-half the averaging period before and
after the date indicated. '

5.1.1 Evaluation of Historical Flows

Historical influent flows for the period of record indicated above are shown in Figure 5-1. Although there
was a slight decrease in the 365-day average flow (annual average flows or AAF) for the entire period
from July 2013 to March 2018 (the first and last times that centered 365-day average values were
available), the actual minimum AAF may have occurred in mid-2016 and flows have been rising slightly
since then. The AAF as of March 31, 2018 (includes six months before and after) was 1.32 Mgal/d.
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Figure 5-1 Influent Flows
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Ratios of daily and 30-day average flows to then current 365-day average flows are shown in Figure 5-2.
The maximum ratios shown in Figure 5-2 are compared to values adopted in the previous Master Plan in
Table 5-1, which also includes recommended values for this Master Plan.
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Figure 5-2 Influent Flow Ratio to Annual Average Flow

Table 5-1 Flow Ratios (Peaking Factors)

Flow Ratio 2013-2018 Data Previous Master Plan Value Value for This Master Plan
Max. 30d Avg / 365d Avg 1.18 1.1 1.2
Max. Daily / 365d Avg 210 2.0 2.1

Average dry weather flows (ADWFs) were evaluated as the average flow during the months of July
through September. For the period of record considered herein the ratio of ADWF/AAF ranged from 0.87
to 1.06. For all practical purposes, the ADWF and AAF can be considered equal (the previous Master
Plan ADWF/AAF ratio was determined to be 0.98).

In the Town of Discovery Bay CSD Preliminary System Evaluation and Capacity Assurance Plan
(SECAP) completed by Stantec in June 2012, the peak hour flow for the collection system was
determined for a 10-year frequency 6-hour storm event to be 4.35 Mgal/d. At the time, the average dry
weather flow (and approximate annual average flow) was 1.59 Mgal/d, resulting in a peaking factor of
2.74. To be conservative and to allow for an increasing peaking factor with decreasing base flows, the
ratio of the peak hour flow (PHF) to the AAF is established at 3.0.

5.1.2

Evaluation of Annual Average BOD Loads

Daily, 30-d average and 365-d average BOD loads are shown in Figure 5-3. Also shown in the figure is a
linear regression analysis of the 365-d average data. This figure indicates an ongoing downward trend in
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BOD load for the five-year period evaluated. The slope of the trendline indicates the BOD load is
decreasing at the rate of about 50 Ib/d per year. The apparent downward trend in BOD load is peculiar
and would not be expected with continued development and while the population within the District has
been increasing slightly. The BOD load data are considered to be unreliable — this topic is discussed
further later in this memorandum in connection with special monitoring studies.
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Figure 5-3 Influent BOD Loads

Ratios of daily and 30-day average BOD loads to then current 365-day average BOD loads (i.e., annual
average loads, AALs) are shown in Figure 5-4. The maximum ratios shown in Figure 5-4 are compared
to values adopted in the previous Master Plan in Table 5-2, which also shows recommended values for

this Master Plan. As indicated in the table, the recommended values for this Master Plan are lower than
the maximum values shown in Figure 5-4. Reasons for adopting the lower values are as follows:

¢ The historical data are based on once-per-week sampling. This is inadequate for developing
reliable monthly average values, as there are only four data entries per month and a single
unusual value can skew the monthly average.

e The historical BOD values are believed to be erroneous as discussed later in this section in
connection with special monitoring studies.

Typical textbook peaking factor values are recommended to establish the average day maximum monthly
load (ADMML) and the peak day load (PDL) for BOD. Accordingly, the following peaking factors are
recommended for this Master Plan. They are the same as adopted for the previous Master Plan and for
the same reasons. '

o Ratio ADMML/AAL =1.3

e Ratio PDL/AAL=2.0
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Figure 5-4 Influent BOD Load Ratios
Table 5-2 BOD Load Ratios (Peaking Factors)
BOD Load Ratio 2013-2018 Data (a) Previous Master Plan Value | Value for This Master Plan
Max. 30d Avg / 365d Avg
(ADMML/AAL) 1.6 1.3 1.3
Max. Daily / 365d Avg
(PDL/AAL) 2.6 2.0 _ 2.0

(a) Data considered to be unreliable as discussed in text.

5.1.3 Evaluation of Annual Average BOD Concentrations

Daily, 30-d average and 365-d average influent BOD concentrations are shown in Figure 5-5. From the
graph, it appears that, although there is substantial scattering of data, the recorded average BOD
concentration remained relatively constant for 2013 through mid-2017 and then dropped rather suddenly
to a new lower tendency in the remainder of 2017 and throughout 2018. This apparent sudden decrease
is peculiar. Possible explanations for the decrease could include a sudden increase in infiltration and
inflow or a change in sampling or analysis methods. Although no probable cause for the decrease has
been investigated, problems with the historical BOD data are discussed later in this memorandum in
connection with special monitoring studies.

5.1.4 Evaluation of Influent TSS/BOD Concentration Ratios

J
Ratios of TSS/BOD are shown in Figure 5-6. Key observations are listed below:

1. The TSS/BOD ratio has been highly variable, which makes it difficult to have confidence in the
values.
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2. The central tendency of the data has been relatively constant over the five-year period evaluated.
The average TSS/BOD ratio over the five-year period was 0.75, which is extremely low for
domestic sewage (a value near 1.0 would be expected), which causes concern about confidence
in the values.

3. Problems with historical BOD and TSS data are discussed later in this section in connection with
special monitoring studies.
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Figure 5-6 Influent TSS/BOD Ratio
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3.1.8

Evaluation of Influent Ammonia-N Concentrations and Ammonia-N/BOD
Concentration Ratios

Approximately two-years of influent ammonia-N concentration data were available from plant records.
These data are shown graphically in Figure 5-7. As indicated in the figure, the concentrations were
generally in the mid-30’s at the beginning and end of the data period but were somewhat higher in the
middle. The average of all the data shown is 36 mg/L.

Influent Ammonia-N, mg/L
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Figure 5-7 Influent Ammonia-N Concentrations

Ratios of Ammonia-N/BOD are shown in Figure 5-8. Key observations are listed below:

1.

The Ammonia-N/BOD ratio has been highly variable, with values in late 2017 being substantially
higher than those before and after. The reasons for such a trend are unknown, which makes it
difficult to have confidence in the values.

The average Ammonia-N/BOD ratio for the period indicated was 0.22. This is considered to be
extremely high. Normally, the influent TKN would be expected to be about 1.5 times the
Ammonia-N, indicating a potential average TKN/BOD ratio near 0.33. For typical domestic
wastewater, this value would be expected to be around 0.2. The apparent very high TKN/BOD
ratio would adversely impact the ability of the secondary process to remove nitrogen as needed
to meet the future Nitrate + Nitrite-Nitrogen limit of 10 mg/L, without supplemental carbon
addition. Therefore, it is important that the TKN/BOD ratio be validated.

Problems with historical BOD and TSS data are discussed later in this section in connection with
special monitoring studies.
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Figure 5-8 Influent Ammonia-N/BOD Ratio

5.1.6 Comparison of Recent Valuesto Previous Master Plan Values

A summary of recent average flows, BOD concentrations, and BOD loads for 2013 to 2018 taken from
Figures 5-1 through 5-5 and the values contained in the previous Master Plan (February 2013 with
updates through March 2016) is provided in Table 5-3.

When comparing April 2018 values to 2010 values from the previous Master Plan, it apparent that there
have been very significant decreases in flows (1.8 to 1.33 Mgal/d) and apparent BOD loads (3002 to 1712
Ib/d) in the eight years involved. Although flows can decrease due to water conservation and elimination
of infiltration and inflow, BOD loads would not be expected to decrease with a stable or increasing
population. As mentioned previously, problems with historical BOD data are discussed later in this
section in connection with special monitoring studies.

Table 5-3 Summary of Recent and Master Plan Average Flows, BOD Load, and BOD
Concentrations

July April % Exist Master Plan
Parameter 2013 2018 Change| 2010 Buildout
Annual Average Flow, Mgal/d 1.42 1.33 -6.3 1.8 2.37
Annual Average BOD Load, Ib/d 2058 1712 -16.8 3002 3953
Annual Average BOD, mg/L 184 163 -11.4 200 200
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5.2 SPECIAL INFLUENT MONITORING STUDIES

As presented in the previous subsection, there are several questionable attributes of the historical plant
data, including the following:

1. The influent TSS/BOD ratio has been quite variable and much lower than would be expected for
typical domestic wastewater (0.75 actual average versus 1.0 expected).

2. The Ammonia-N/BOD ratio has been highly variable and the implied TKN/BOD ratio is extremely
high (apparent value near 0.33 versus around 0.2 expected).

3. The apparent annual average BOD load decreased 17% (2058 Ib/d to 1712 Ib/d) from July 2013
through April 2018. Furthermore, the April 2018 value represents a 43% decrease from the 2010
value established in the previous Master Plan (1712 Ib/d compared to 3002 Ib/d). A decrease in
BOD load would not be expected with a stable or increasing population.

It was hypothesized that influent sampling methods could be leading to non-representative samples, thus
skewing the results. In this regard, it was noted that the influent sampler intake strainer was located
inside a larger perforated pipe (see Figure 5-9). Within the larger perforated pipe, quiescent conditions
could be created, leading to settling and removal of solids before entering the sampler. This could lead to
erroneously low results for TSS in particular, but also for BOD (and other constituents with particulate
components like COD and TKN, which are discussed in subsequent paragraphs). Rag accumulations on
the perforated pipe also could be causing particulates to be excluded from samples.

5.2.1 Special Influent Monitoring Study 1

To investigate the hypothesis of non-representative sampling caused by the perforated pipe shown in
Figure 5-9, it was decided to conduct a special monitoring program with two independent flow
proportional composite samplers. The existing “fixed sampler” would continue to be used with its sample
intake inside the perforated pipe in accordance with historical practices. A second “portable sampler”
would be used with its sample intake hanging freely in the flow stream (not protected inside a perforated

pipe).

Daily influent samples from each of the two samplers were collected for approximately four weeks
beginning in late January 2019. The constituents analyzed and the results are shown in Table 5-4. As
shown in the table, the average influent TSS resulting from the portable sampler was only 70 mglL,
compared to 138 mg/L for the fixed sampler. Apparently, more solids were being excluded from the
portable sampler than from the fixed sampler. However, if this was the case, then BOD and COD values
should also be lower for the portable sampler as compared to the fixed sampler, but they were somewhat
higher. Another perplexing factor is that ammonia-N concentrations were nearly the same or higher than
TKN concentrations for both samplers. Since ammonia-N and organic-N comprise TKN, it is impossible
for ammonia-N to be higher than TKN. Also, for typical domestic wastewater, the ammonia-N should be
about 2/3 of the TKN.

While investigating the discrepancies, it was discovered that the portable sample intake strainer had been
strapped to the outside of the perforated pipe used to protect the fixed sampler intake strainer and was
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not free-hanging in the flow stream. It was determined that this arrangement could cause non-
representative sampling.

Because of the issues discussed above, it was determined that the results from Special Influent
Monitoring Study 1 were likely unreliable. Therefore, Special Influent Monitoring Study 2 was planned.

Figure 5-9 Perforated Pipe Surrounding Sampler Intake Strainer
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5.2.2 Special Influent Monitoring Study 2

For Special Influent Monitoring Study 2, two separate hypotheses were investigated: 1) whether the
sampler intake configuration was excluding particulates in the wastewater, and 2) whether there could be
issues with laboratory errors.

To address the first issue, the two samplers previously described would again be used. This time, it
would be assured that the portable sampler intake strainer would be freely hanging in a well-mixed
channel location away from the perforated pipe used for the fixed sampler (initially, both sampler intakes
would still be in the turbulent discharge area of the Parshall flume used for influent flow measurement).
To address the second issue, all samples would be sent to three different laboratories for analysis. The
laboratories were FGL (the laboratory historically and routinely used), Caltest, and McCampbell.

Special Influent Monitoring Study 2 was initiated on March 28, 2019, with the first composite samples
becoming available on March 29, 2019. Samples were taken daily through April 11, 2019. Unfortunately,
the flow-proportional functioning of the portable sampler failed before the commencement of the study, so
all portable sampler samples were timed composites throughout Special Influent Monitoring Study 2.

When the first sample was taken on Friday March 29, the portable sampler intake strainer was pulled up
out of the flow stream for inspection, mainly to confirm whether the sampler intake strainer had
accumulated any rags that could impair representative sampling. Unfortunately, major ragging was
discovered, as shown in Figures 5-10 and 5-11. The sampler intake was cleaned and re-installed for
weekend sampling. However, on Monday morning April 1, 2019, the portable sampler intake was again
inspected and found to be covered with rags (see Figure 5-12). It was then clear that the sampler intake
location at the discharge of the Parshall flume, which is upstream of the influent screen, would not be
acceptable. Although the outside of the perforated pipe that houses the fixed sampler intake strainer
could not be inspected while submerged, it is highly likely that rag accumulation is (and always has been)
an issue there also.

To avoid ragging issues, it is preferable to install the influent sampler downstream from the influent
screen to avoid ragging of the sampler intake. This was known and efforts were made as part of the
previous Master Plan monitoring programs to install a sampler with its intake downstream of the screen.
Unfortunately, the configuration of the screen channel is not suitable for sampling for two reasons: 1) the
flow at this location is not turbulent and well-mixed, and 2) there is possible contamination of the sample
with return activated sludge (RAS) that is introduced to the channel just downstream.

To mitigate the two issues downstream of the screen, it was decided to temporarily add concrete blocks
inside the channel to create a high velocity turbulent flow that would provide good mixing and also protect
against back-mixing of RAS. A photograph of the concrete blocks and sampler intake as first installed on
April 1, 2019 is shown in Figure 5-13. On April 2 and 4, additional concrete blocks were added to
optimize the sampler intake. The final layout is shown in Figure 5-14.

E
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Figure 5-11 Rags Attached to Portable Sampler Intake Strainer on 3-29-19
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Figure 5-13 Initial Configuration of Concrete Blocks and Sampler Intake Tube in Screen

Channel on 4-1-2019
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Figure 5-14 Final Configuration of Concrete Blbcks and Sampler Intake Tube in Screen
Channel on 4-4-2019.

5.2.2.1 Special Influent Monitoring Study 2 Results Overview

In the paragraphs below, the monitoring results are eval_uated without consideration of data quality issues
resulting from sample handling and timed composite sampling, which are covered in the subsequent
subsection.

Tabulated results from Special Influent Monitoring Study 2 are shown in Tables 5-5 through 5-8. In the
tables, the “select averages’ include only data from April 3 through April 11 when the portable sampler
intake was located downstream from the influent screen and believed to be free from ragging. The other
data for the portable sampler is c_onsidéred to be unusable. To allow comparison of the portable and
fixed sampler data, select averages for the fixed sampler are also calculated.

Tables 5-5 through 5-7 present data for all of the main constituents of interest for this study, namely BOD,
COD, TSS, VSS, Ammonia, and TKN. Nitrate and nitrite data are shown in Table 5-8. Although nitrate
and nitrite are not expected to be present in domestic sewage, they were added to the study because, if
present, they could interfere with TKN analysis. As indicated in Table 5-8, these constituents were either
non-detect or at trace concentrations in all samples. No further consideration of nitrate and nitrite is
included in this section.

A summary of the select average data from all three labs for both fixed and portable samplers is
presented in Table 5-9. From Table 5-9, it can be noted that the concentrations of TSS and VSS from the
portable sampler were approximately two times as high as those from the fixed sampler. This is
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considered to be clear evidence that particulates are being excluded from the fixed sampler, likely due to
rag accumulation on the perforated pipe that protects the sampler intake strainer and possibly due also to
solids setlling inside the perforated pipe. It is further noted that BOD, COD, and TKN (TKN to a lesser
extent) include both soluble and particulate components. Therefore, the concentrations of these
constituents were also higher in the portable sampler than in the fixed sampler, but to a lesser extent than
TSS and VSS, which are entirely particulate by definition. Ammonia results for the fixed and portable
samplers were only slightly different because ammonia is soluble and not removed with particulates.

Based on the resulis described above, it is believed that the entire hlstorical database of wastewater
constituent concentrations, which are based on the fixed sampler, are compromlsed For example, as
shown in Table 5-9, the select average BOD result for the portable sampEer is almost 40% higher than
that for the fixed sampler (248 mg/L vs 181 mg/L). This may prowde a good mdtcatlon as to the general
magnitude by which historical plant BOD records, which are all-hased on the fixed sampier location, could
be skewed low. Similarly, actual influent TSS concentrauons could be perhaps double those recorded.

While the likely issues associated with the fixed sampler results were not fully revea!ed in the previous
Master Plan, it was recognized in that plan that the low vaiues_ rnd_;pated in plant records for BOD and
TSS were problematic and questionable. Because of this, BOD.and TSS concentrations substantially
higher than those indicated in plant records were adopted as the basis for the Master Plan after
consideration of the District population and expected per capita BOD contributions.
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5.2.2.2 Special Influent Monitoring Study 2 Data Quality Issues

While the results from Special Influent Monitoring Study 2 are highly significant and informative with
regard to issues associated with the fixed sampler and while the select portable sampler resuits are
believed to be much more reliable than the fixed sampler resuits, the portable sampler results are not
considered to be fully reliable as a basis upon which to base the Master Plan Update. There are several
issues as noted below:

1. Only the portable sampler results from April 3 to April 11 are considered to be useful. These nine
days of data, even if accurate and representative of the actual influent wastewater characteristics
on those nine days, comprise only a brief snapshot of the Discovery Bay wastewater and cannot
be considered to be long-term averages. Furthermore, although géneral comparisons between
fixed and portable sampler results have been presented these comparlsons do not provide an
accurate basis for adjusting historical plant records

2. The portable sampler was operated on a timed compos:te basis, rather than the desired flow-
proportional composite basis. With timed composne samples, sample portions taken when flows
and concentrations could be fow (likely in the late night and early morning hours) are given equal
weighting to sample portions taken when flows and concentrations are high (likely in the middle of
the day and early evening). This could lead to erroneous_ly_ low constituent concentrations.

3. There were large discrepancies betWeér\ the resulls develbb_ed by the three laboratories used for
this study, indicating a likely problem Of inad'equ'ate mixing during sample splitting.

Further discussion of ltem 3 above is prowded in the followmg paragraphs

Comparisons of the analy5|s resuits from the three Iaboratones for the six key constituents are shown
graphically in Figure 5-15, are summarized in Table 5-10, and are discussed below. Because portable
sampler results are cohéidered most relevant, only those results are shown in the figure. However,
similar comparisons could be made for the fixed sampler resuits which have been presented in a tabular
format (Tables 5-5 through 5- 7)

From the graphs shown in Frgure 5.15 and from the summary data presented in Table 5-10, it can be
noted that there are large discrepancies between the results obtained from each of the three laboratories.
Ideally, all three iabs would agree on the concentration of the same constituent in the same sample. In
that case, the three data series S_hown in each graph would overlay each other. [t is recognized that ideal
is impossible and that there would be reasonable variations between the laboratories. However, the
variations shown in Figure 5-15 are far more significant and troubling. Furthermore, similar to variations
hetween fixed and portable ‘samplers discussed previously, the variations shown in Figure 5-15 appear to
be related to particulate content. For example, the variabilities in TSS and VSS, which are entirely
comprised of particulate matter, are more substantial than those for BOD, which is partly soluble and
partly particulate. The variability in ammonia, which is totally soluble, is the lowest. However, the
variability seen in the TKN and COD data appears to be more pronounced than would be expected
compared to the variability exhibited in data for BOD, TSS, and VSS (COD variability should be similar to
BOD variability, while TKN variability should be lower because about 2/3 of TKN is soluble ammonia).
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One possible explanation for the variability described above is that the samples may not have been
adequately mixed while splitting portions out into sample bottles for shipment to each of the three
laboratories. The main sample container was poured into two sample botlles for each of the three labs -
one sample bottle for COD, TKN, and Ammonia, and one sample bottle for the remaining constituents -
for a total of six sample bottles. Therefore, if the sample was not adequately mixed before and during
sample splitting, it is possible for the COD/TKN/Ammonia sample to be impacted differently than the
sample for the remaining constituents for a given lab and it is possible for the samples sent to the various
labs to be impacted differently. If inadequate mixing occurred during any of the splits, then none of the
three laboratory results for any of the analytes would be accurate. Resu'l'ts 'fer constituents with
particulate components (BOD, COD, TSS, VSS, TKN) would be skewed Iow in sample portions with less
than average solids content, while results would be skewed high for sample port:ons with more than
average solids content (i.e., the dregs of the sample bottEe) :

From the graphs shown in Figure 5-15, it can be seen that ihe results from FGL and McCampbelI were
generally in closest agreement, while those for Caftest were generaiiy much higher. itis understood that
the Caltest samples were poured last. g o :

5.2.2.3 Special Influent Monitoring Study 2 Sumrﬁdr’y_g'n'&'Recommendations

Considering the data quality issues discuss'e'd_ _'abeve, and without the_ benefit of any new higher-quality
data, it is difficult to determine reliable average constituent concentrations for existing conditions.
However, for now, engineering judgement can be used to'provide best estimates of values for use in the
Master Plan. These suggested vaEues are rncluded m Table 5-10.- The development of these values is
discussed below.

BOD. The average BOD measured by the three laboratories ranges from 180 to 332 mg/L (average =
251 mg/L). These values could be skewed. low by an unknown fraction (likely less than 10%) due to flow
proportional sampling. Furthermore the wastewater charactenstlcs during the brief special monitaring
effort do not necessarrly represent average conditions.

Another estrmate of the average BOD can be developed based on the District popuiation and estimated
per caprla BOD load contributions, such as was done for the previous Master Plan. Based on the 2010
census and the number of new service connections added within the District since 2010, the estimated
effective District population as of March 31, 2018 (the last date for which the average annual flow was
calculated and shown in Figure 5-1), is approximately 15,500. Using an estimated per capita BOD load of
0.22 Ib/d (from 10 States Standards for communities with in-sink grinders), the estimated total BOD load
to the plant would be 3,410 Ib/d. If this load occurred with the March 31, 2018 average annual flow of
1.32 Mgal/d, the BOD concentration would be 310 mg/L. Since this value is a rough estimate only and is
much higher than the a'verage value measured by the three labs (251 mg/l), the suggested value for the
Master Plan is 275 mg/L (this equates to about 0.195 Ib/d per person). It is reasonable to consider that
the per capita BOD load for Discovery Bay could be somewhat lower than “typical” communities because
many people in Discovery Bay work outside the community and contribute a portion of their daily BOD
load elsewhere.
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COD. The suggested average value for the COD concentration is 688 mg/L. This is based on a
suggested COD/BOD ratio of 2.5, which is generally consistent with the average value determined from
the three laboratories and is consistent with typical domestic wastewater (per Metcalf and Eddy/AECOM,
Wastewater Engineering, Fifth Edition).

T88, The suggested average value for TSS is based on a typical domestic wastewater TSS/BOD ratio of
1.0, which is generally consistent with the values indicated in Table 5-10. ThFS glves an average TSS
concentration of 275 mgll.. s

VSS. A typical VSS/TSS ratio for domestic wastewater is around 0.80. However the range indicated for
the three labs in Table 5-10 is 0.93 to 0.99, with an average of 0.97. Tentatlvely, avalue of 0.95 is
suggested, but further evaluation of this parameter may occur dunng process analys:s Therefore, the
initial estimated average VSS concentration is 261 mg/L. :

Ammonia-N. Since ammonia is soluble, its concentration should not have been |mpacted by sample
mixing and splitting operations. This is undoubtedly why the three laboratories were in reasonably close
agreement regarding ammonia-N concenirations. Accordlngly, it is appropr:ate to use the average value
determined by the three laboratories, which is 37 mg/L. This i is in close agreement with the average
influent ammonia-N concentration of 36 mgfl. recorded in plant records for the period from mid-2016 to
mid-2018 (data shown in Figure 5-7). R -

TKN. For typical domestic wastewater, the ammonia-NlT KN ratio is aroun_d 0.66 {defauit value in BioWin
process simulator). The range measured by the three laboratories and shown in Table 5-10 is 0.49 to
0.90, with an average of 0.68.. This is an extremely important parameter for nitrification and denitrification
design, so itis dzsconcertlng to not have more certainty on its value. At this time, the suggested average
TKN value is 55 mg/l, based on an ammonia-N/TKN ratio of 0.67. The resultant average TKN/BOD ratio
is 0.20. The BioWin process_ simutator default value for this ratio is only 0.16, while a typical value
indicated by Metcalf and Eddy!AECQNI (WastéWater Engineering, Fifth Edition) is 0.18. Therefores, the
suggested TKN/BOD ratio of 0.20 is somewhat higher than expected for typical domestic wastewater, but
slightly lower than the aVerage value of 0.22 measured by the three labs for this study.

The suggested average constituent conc_entration values indicated in Table 5-10 are believed to be
reasonable current values to be used as the basis for projecting future flows and loads upon which the
Master Plan WI_II be based. Howe\_rer, it is highly recommended that the District proceed as soon as
possible to institute permanent improvements that would allow reliable representative sampling
downstream from the influent screen. Additionally, sample handling protocols should be reviewed and
modified as needed. In par_t'_i_c":ular, it is recommended that the large sample jug that comes from the
automatic sampler be vigdrousﬁy mechanically mixed while sample portions are transferred by pumping or
are discharged from a spigot to be added near the bottom of the jug. Alternatively, the entire jug contents
could be poured into another container better suited for mechanical mixing while withdrawing sample
portions. Once the improvements and sample handling procedures are implemented, regular flow-
proportional composite influent sampling should be completed on at least three days per week and
samples should be analyzed for BOD, COD, TSS, VSS, Ammaoania-N, and TKN until a reliable influent
database can be developed. The reliable data should be used for final design of improvements.
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The suggested average constiluent concentration values indicated in Table 5-10 are approximately 38%
higher than those developed for existing conditions in the previous Master Plan (e.g., BOD = 275 vs 200
mg/L and TKN = 55 vs 40 mg/L). The increased concentrations are due mostly to water conservation
resulting in previously existing wastewater constituent loads being carried in less water. At the time of the
previous Master Plan, the average annual flow was 1.8 Mgal/d, which is 36% higher than the current
value of 1.32 Mgal/d (as of March 31, 2018). A secondary factor that has resuited in increased
concentrations is that the District population has increased (resulting in hlgher constltuent ioads) even
while the flows have been decreasing. -

5.3 INCREMENTAL FLOWS FROM FUTURE GROWTH

Future residential and non-residential growth projections for TDBCSD are mciuded in Section 3 and can
be used as the basis of calculating incremental flows from future growth. :

Flows from future residential connections can be estlma_te_:_d based on typical values for existing
customers. Based on District records, there were 5497 equivalent primary residential hodsaholds on
March 31, 2018, when the annual average flow was 1.32 Mgalld BaSed on District water use records, it
is estimated that approximately 98 percent of the District's sewage flow is residential, indicating an
estimated annual average residential flow of approx:mataly 1.29 Mgal/d on March 31, 2018, Therefore,
the annual average sewage flow per equwalent pnmary remdence is estimated to be 235 gpd.

Flows from future commercial and business park ! offrce connec{:ons can be estimated using the City of
Brentwood development standards of 1600 and 2000 gallons per acre per day, respectively (average
annual flow).

Based on the above, mcrementat average annual ﬂows from projected growth within TDBCSD are shown
in Table 5-11. : -

Table 5-11 Average Annual Flows fro.m Projécted Growth

':PrOJected'?_':'ow'gpd . :
Residential Homes 1208 235 283,880
Commercial - . Acres . 5 1,600 8,000
Business Park / Office Acres 8.2 2,000 16,400
L 308,280
Total round to 310,000

5.4 SUMMARY OF EXISTING AND FUTURE DESIGN FLOWS AND LOADS

Based on the existing flows and loads and the incremental flows from future growth established above,

existing, future incremental and future {otal flows and loads are summarized in Table 5-12. For the

Baseline Future condition shown in Table 5-12, it is presumed that per-capita flow rates will remain the

same as existing ({235 gpd/home]/[{2.816 people per home]

= 83.5 gpd, average) and that wastewater
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constituent concentrations and flow and load variability for future growth will be the same as existing. An
Alternate Future condition is shown based on the possibility of extreme water conservation and average
per capita sewage flows decreasing to 50 gal/d. For the Alternate Fulure, constituent loads are assumed
to be the same as the Baseline Future, resulting in much higher constiluent concentrations.

Considering the discussion above, an alternative to considering plant capacity in terms of flow is to
consider plant capacity is in terms of the population equivalents (PE) that can be served. Although the
flows will vary with water conservation, loads will likely remain about the same. This is because a person,
on average, contributes a fixed BOD load (e.g., 0.195 ib/d), regardless of. how much water the person
uses. Therefore, the average design BOD load of 3738 Ib/d lndlcated ln Table 5-12 represents a PE of
approximately 19,000 at 0.195 Ib/d per person. - .

In actuality, plant capacity depends both on peak flows and peak Ioads therefore netther flow nor load
alone can be used to accurately represent capacity. '

There are substantial plant capacity implications assoc_ia_ted with using the Aiternate FUture scenario
versus the Baseline Future scenario. These implicatiohs_\(a_ry from _preeess to process, depending on the
extent to which the process is designed based on flow ve'r:slis__loa_d_'e'hd on whether the capacity is
expressed on the basis of flow or on the basis of PE. For exémj_jl'e;" the-oxidation ditches are sized based
mostly on load (but also somewhat on flow due to their interrelationship with the clarifiers). Under the
Alternate Future scenario, the load remains the same, but the flow is much lower than in the Baseline
Future scenario; therefore, the oxidation ditches will have a much lower flow capacity but perhaps a
slightly higher PE capacity under the Alternate Future scenario. On the other hand, pumping systems,
the filters, and the UV system are demgned based on flow; therefore, with decreasing flows such as in the
Alternate Future scenario, the capacmes of existing facmttes in terms of PE would be much greater than
under the Baseiine Fulure scenario.

in general, for exisling famlltles or for a given set of improvements, it would be expected that the capacity
of each unit process in terms of PE would be the same or higher under the Alternate Future scenario than
under the Baselme Future scenario. . Therefore, it should generally be conservative to base the Master
Plan on the Baseline Fulure scenario. The number of houses and people that can be served by the plant
would not be expected to decrease with water conservation. However, there might be specific instances
where slight modifications in facilities and/or operations would be warranted.
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Table 5-12 Existing and Future Flows and Loads

Baseline Alternate Previous

Existing Increment  Future Future  Master Plan

Parameter (a) {b) {c) {d) {e) Future {f)
Flow Ratios

ADWF/AAF 1.0 1.0 1.0 1.0 0.97

ADMMF/AAF 1.2 1.2 1.2 1.3 11

PDF/AAF 2.1 2.1 2.1 2.8 2.0

PHF/AAF 3.0 3.0 3.0 4.3 3.0
Load Ratios

ADMMLE/AAL 13 1.3 13 1.3 1.3

PDL/AAL 2.0 2.0 2.0 2.0 2.0
Flow, Mgal/d i

ADWF 1.32 .31 1.63

AAF 1.32 0.31 1.63

ADMMF 1.58 0.37 1.96

PDF 2,77 0.65 3.42

PHF 3.96 0.93 4,89
Annual Average Load, Ib/d e C

BOD 3,027 711 3,738 3,738, 4,037 7

S5 3,027 711 3,738 3,738 . 4,037

TKN 505 42 . 748 748 - 807
Average Day Maximum T :
Monthly Load, |1b/d ST

BOD 3,936 924 4,360 4,860 . 5,248

TSS 3,936 924 4,860 4,860 . 5,248

TKN 787 . 185 972 9720 1,050
Average Constituent S ' R -
Concentrations, mg/i i o

BOD 275 275 275 - 459 200

TS5 S s 75 . 215 459 200
TKN 55 5507 85 92, 40
Constituent Concentrations : e R :
with ADMMF and ADMMIL, o _
BOD B T TR 1 SRR 298 448 236
TSS i - 208 298 298 448 236
TKN 60 60 60 90 a7

Constituent Concentrations
with AAF and ADMML, mg/L

BOD o 358 358 358 597 260
1SS A 358 v 358 358 597 260
TEN o 72 72 72 119 52

(a) ADWF =Average Dry Weather Flow, AAF = Annual Average Flow,
" ADMMF =Average Day Maximum Monthly Flow,
PDF = Peak bay Flow, PHF = Peak Hour Flow
AAL =Annual Average Load, ADMML = Average Day Maximum Monthly Load
{b) Based on AAF = 1.32 Mgal/d as of March 31, 2018,
{c} Average incremental flow from Table 5-11, .
{d) Baseline future presumes per capita flows remain same as existing {83.5 gal/d, average).
Flow and load peaking factors assumed same as existing.
(e} Alternate Future presumes exteme water conservation with average per capita flow of 50 gal/d,
Differences between average flows and peak flows assumed same as Baseline Future.
Flow peaking factors adjusted per above. Loads assumed same as Baseline Future.
(f) Final Master Plan dated February 13, 2013, Including Amendment 1.

¢
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