Ill. TECHNICAL EVALUATION

A. Physical Characteristics of Discharge [40 CFR 125.62(a)]

1. What is the critical initial dilution for your current and modified discharge(s) during (1)
the period(s) of maximum stratification? and (2) any other critical period(s) of discharge
volume/composition, water quality, biological seasons, or oceanographic conditions?

RESPONSE:

Because there has not been significant changes from the existing disposal
system or characteristics, the information submit previously is provided here, with
updates as applicable.

Overview

The critical initial dilution coefficient during periods of maximum stratification is
estimated at approximately 150. The response to this question first describes
and discusses the variables used in this determination, and then discusses the
results, including sensitivity analyses. The above initial dilution coefficient (150),
or more recent coefficients seen as appropriate for applicable situation, is used
in the response to subsequent questions concerning water quality impacts.

In summary, the lowest value may not necessarily provide a reliable estimate of
compliance with water quality criteria and may be misleading concerning the
effect on ambient quality. Since guidance or initial dilution” distributions" are not
~ provided in the technical support document, it is recommended that the
minimum results of the" seasonal” initial dilutions be considered for subsequent
water quality demonstrations. (The “critical” value of approximately 150 is
obtained from the RSB model for summer (maximum stratification) and a value
" of 340 is obtained for the winter. These values for compliance determinations
are for the year 2000 flow conditions. For comparison purposes, it is noted the
1983 reapplication used an initial dilution value of approximately 120 for water
quality determinations.). Annual Assessment Report (1998 to 2002) show, for
the maximum stratified environment to range from 106.3 to 523 based on
PLUMES, an EPA initial dilution software.

Description of Variables

The 1983 reapplication chose to identify the critical period(s) as the "fall" and
myinter" seasons. The "fall" was (in the 1983 reapplication) considered the
period when maximum stratification occurs. After reviewing the design analysis
for the outfall, other previous oceanographic investigations, and the density
profile data obtained during the 1991-1993 period, the decision was made that
identifying the critical season as the" summer” would ‘be-the most consistent
with these sources. Likewise, the second critical period when plume surfacing is
more likely to occur was labeled the "winter" season. This is likewise consistent
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with previous reports, but the conditions that lead to vertical mixing are also
possible in spring, fall, and even the summer, though less likely. As seen in
Section 11.B.6a, the maximum stratified water column occurred, most of the
time, during the summer months. The section also shows, however, that the
most stratified water column could occur during the winter period.

What is significant is not the name of the season, but the set of oceanographic
conditions assigned (assembled) into data sets to demonstrate the range of
initial dilution results. The names of the season are, therefore, only convenient
labels for the reader to follow the discussion without having to read a label
describing all the possible mput choices associated with a particular initial
dilution calculation.

The estimation of initial dilution depends upon numerous variables. This section
describes the data set that is used to calculate initial dilution, and other
considerations concerning the use of the two dilution models CUM and RSB).
The models are contained in the interface program called PLUMES.

Among the input data used, there are several that can be considered variables
for which some discussion is warranted. The major variables include:

1) density profiles;

2) flow rate in diffuser;

3) port diameter, depth, flow rate, spacing and number;

4) deep ocean current speed and direction;

5) near surface farfield current velocity; and

6) pollutant concentration and decay rate.

The values adopted for these major variables are discussed next. Other
variables such as effluent temperature and salinity are shown in the output that
is in the Appendix for Part lll.A.l of the 1994 permit application.

Density. Section 11.B.6 discussed "critical” ambient water quality conditions
including those periods other than maximum stratification.

The classification of the season in which maximum stratification occurs varies
between "summer” and "fall" depending upon which previous investigation is
considered. For purposes here, the term "summer" is selected because that is
the season in which the 1991-1993 monitoring data indicate maximum
stratification generally occurs, and for consistency with the 1983 reapplication
which also used the "summer" density profiles. Note that the primary variable

influencing critical initial dilution is density, but it is not the only variable. Other .

variables include current speed and effluent dlscharge rate that are also
discussed in this part.

The review of density profile data (those submitted wifh the DMRs and Section
11.B.6a) indicates that there are periods in the fall (and winter) when the
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100 meter depth) layer. By examining the increase in density that accompanies
winter and spring can be seen by the "shift" of the profiles to the high end of the
density scale.

The season in which "maximum" stratification occurs within the depth range that
affects the dilution dynamics along the diffuser is defined in this application (and
the original design — M&C Pacific, 1983) as "summer". Inspection of density
profile data (see Section I1.B.4 or the previous application or Section I.B.6a)
indicates the Pycnocline can exist at mid to bottom depths in this season, e.g.
35 to 60 meter depth.

Under this type of pycnocline condition, initial dilution conditions are "critical” in
that the trapping effect on the Séwage plume confines the volume into which
mixing and dilution occurs.

The conclusion is that the determination of "critical” seasons really depends
upon the impact being considered. Actually, rapid changes in the Pycnocline can
occur in any season. Daily density variations can be more significant than



that are nearly constant i.e. show little density variation, but the relative density
changes as the overall density increases in the winter and decreases in
summer.

There were other considerations than just selecting the average summer density
profiles at the monitoring stations. Several years’ data did not indicate the
presence of a pycnocline. To determine the summer density profile (Table
111.A.1-1 of the previous permit), to use for initial dilution calculations, the
measured (continuous depth) density profile data were compared to previous
density profiles adopted by various investigators, e.g. references M&C Pacific,
1983 and Block 1983). The summer profiles evidence a lot more variability than
the other seasons. This may be because the diurnal fluctuations in this season,
noted previously, are more significant on any given day when the profile is
measured. There are occurrences of the pycnocline in some data sets, but not in
others. The “summer” density profile from the original design analysis (Block
1983) is comparable to those density profiles during 1990-1993 that shows
maximum stratification. However, if an average of the summer density profiles
obtained from the monitoring (1990 - 1993) data were used, it would not
represent a “critical” stratification period. Therefore the “ summer” density profile
from the design analysis was considered the best choice to demonstrate the
maximum stratification condition and is shown in the density profile for the ,
summer in Table 1ll.A.1-1 of the previous application. The "summer maximum® in
the design analysis portrays a very steep gradient that may occur in deep ocean
waters, but has not been evidenced in the four years (1990-1993) density data
reviewed for this application. Note that 1990 density data were obtained before
the applicant purchased the continuous depth profiling equipment; the 1990
profile is based on only three measurements at the surface, mid, and bottom
depths. Therefore it was included on figures in Part I1.B.4 of the previous permit
application, but not considered for continuous density proflle estimates because
of potential interpolation errors.

From the initial dilution modeling standpoint, the density profiles selected for
modeling have to be inherently stable; at least for the RSB model which does
not consider unstable conditions (less dense ambient water underlying a denser
layer) .The density profiles shown in Table lll.A.1-10f the prewous permit
application, therefore, were checked to insure stability.

Flow Rate. The TSD (Amended Section 301(h) Technical Support Document)
recommends the initial dilution calculation be based upon the predicted two to
three-hour peak flow for the new end-of-permit year. Projected and current
(1993) three-hour peak flows are shown in Table Ill.A.1-2 of the previous permit
application. The total flow rate is projected to increase approximately four

- percent by the new end-of-permit year (2000).

In addition, the flow rate for the subsequent 20-year period (1995-2015) is
provided for sensitivity analyses. These peak three-hour average effluent flow
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rates are based upon the East Mamala Bay Wastewater Facilities Plan. Note
that the flow rates in Table Ill.A.1-2 of the previous permit application are
projected and there are limitations at the present in terms of the collection
system. The East Mamala Bay Wastewater Facilities Plan (pages 5-64 and 5-
65) discusses these limitations.

Diffuser Port Information. There are five different port diameters in the Sand
Island WWTP diffuser. Diameters were obtained from the diffuser schedule
shown on Sheet 7, Plan and Profile (1972 construction drawings). The majority of
the port diameters range in size between 3.0 to 3.53 inches (0.076 to 0.090

- meters). There are two 7.0 inch (0.178 meters) diameter ports in the end

structure flap gate. These ports are approximately 3.4 feet (1.036 meters) apart,
at the outer surface of the flap gate. The main diffuser ports are spaced 7.315
meters apart.

For the purposes of the initial dilution modeling, half this distance (3.658 meters)
is used for port spacing due to configuration assumptions inherent to the models
as shown in the PLUMES user manual tutorial based on the Sand Island diffuser.
The UM model assumes ports on one side of the diffuser, and the RSB model
interfaced with PLUMES has been adapted for this consideration even though
the original RSB model and experiments considered cross flow configurations.

Additional information concerning the diffuser used to develop the initial dilution

estimates can be found in Section II.A.8.

There are three diffuser pipe diameters which decrease in size from the
beginning of the diffuser to the end structure flap gate. As the flow rate
decreases (due to the expulsion of effluent) along the diffuser, a smaller diameter
is required to maintain scouring velocities in the pipe. However, the pipe size
selected for initial dilution modeling has little effect upon the dilution results. The
size used in the PLUMES program manual for the Sand Island tutorial example is
the middle diffuser pipe section, namely 1.68 meters (66 inches), and is adopted
here as representative. The port elevation variable used in the PLUMES models

_is one-half this pipe diameter, i.e. 0.84 meters. Note that there are two ports on

opposite sides of the diffuser at equal elevations.

There are five different port segments, including the two ports at the end flap
gate. The dilution modeling in the next two paragraphs shows the sensitivity of
the results to the minimum and maximum port sizes as well as consideration of
the end ports.

Two methods are used to compute port flows; their results are compared in
Table lILA.I-4 of the previous permit application. Flow rates at each port are

_estimated using a spreadsheet. The method was checked using the computer

program PLUMEHYD, contained in the PLUMES interface program package,
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and the design port flow rates (Block 1983). The spreadsheet results (XLS) are
more closely correlated with the design values than the program (HYD) results.

Based upon the spreadsheet program, the flow distribution among 3.0 to 3.53
inch (0.076 to 0.090 meter) diameter ports varies approximately 30 percent
from the smallest to the largest size. This variation is about the same whether
one considers the 1993 flow or 2000 flow rate. The increase between 1993 to
2000 port flow rate is proportional to the total flow rate increase, namely about
four percent.

Note that the large 0.178-meter (7.0-inch) port flow is approximately three to four
times the range in flow rates for the smaller 0.090-meter ports. However, the

-smaller 0.076-meter ports are estimated to have approximately the same

magnitude of flow.

2. What are the dimensions of the zone of initial dilution for your modified discharge(s)?

RESPONSE:

40 CFR 125.58(dd) defines the zone of initial dilution (ZID) as the region of initial
mixing surrounding or adjacent to the end of the outfall pipe or diffuser ports, '
provided that the ZID may not be larger than allowed by mixing zone restrictions
in applicable water quality standards.

In the existing permit, a zone of initial dilution (ZID) or a zone of mixing (ZOM)
was not defined. Despite this, we submit the following information.

The dimensions of the zone of initial dilution (ZID) are based on the water depth
of the diffuser. Relative to mean lower low water, this depth is estimated to be
69.8 meters to the port. The ZID dimensions are equal to an area that
circumscribes a horizontal distance on each side of the diffuser approximately
equal to this depth. The horizontal distance is seventy-one (71) meters, which is
approximately equal to the depth (70 meters), plus the diffuser diameter (1.22
meters at the end).

The ZID dimensions are 143.1 m (469.5 ft) W|de and 1,176.6 m (3,860.2 ft) along
the centerline of the diffuser.

The Zone of Mixing (ZOM) for the Sand Island Wastewater Treatment Plant
was granted by the Department of Health, State of Hawaii (hereinafter HI DOH)
with the concurrence of EPA Region 9 in the permit prior to 1994. The ZOM

~ area was 427 m (1,400 ft) wide and 1,463 m (4,800 ft) along the centerline of

the diffuser, and extends vertically downward to the ocean floor. The center of
the ZOM, as well as the ZID, is at Latitude 21°16'58" N, Longitude 157°54'21"
W, with the major axis located on an azimuth of 80°01'40" from the south." See
Figure 111.A.2-1 ‘
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3. What are the effects of ambient currents and stratification on dispersion and transport -
of the discharge plume/wastefield?

RESPONSE:

A detailed discussion of ocean currents and stratification was presented in
Section 11.B.4. We do not believe the existing currents and stratification of the
water column has a deleterious effect. Although the currents, because of its
cyclic tendency, may transport the plume to offshore regions of recreational
waters, we do not believe the transport poses a public health risk; see Appendix
E. As mentioned in the Mamala Bay Study, as well as previous submittals, a
stratified water column, keeps the plume away from recreational waters. For
those events when the plume surfaces, the dllutlon is great, roughly in the range
of thousands.

4. Will there be significant sedimentation of suspended solids in the vicinity of the
modified discharge?

RESPONSE:
Previous modeling done in 1983 and 1994 looked at conservative estimates of
deposition of solids and found that solids deposition was negligible.

In 1998, EPA recalculated the sediment accumulation predictions using current
meter data from the first 31 days of 1991 at the outfall diffuser monitoring station.
The average upcoast, downcoast, onshore and offshore current speeds input into
the model were determined to be 15.0 cm/sec, 14.1 cm/sec, 4.9 cm/sec, and 4.3
cm/sec, respectively.

The effluent TSS accumulations on the séafloor were predicted using the method
provided in the ATSD and an average bottom slope of 0.072 m/m (0.24 fi/ft) in
the V|cm|ty of the diffuser.

The annual average accumulations used a predlcted annual average plume
height of rise of 34.3 m (112.5 ft) and the predicted year-2000 annual average
effluent TSS mass emission rate of 18,249 kg/day. The critical 90-day period,
characterized as the period having the lowest average plume height of rise, was
determined to be May (assumed to be the average of April and June) through
July. This critical 90-day average plume height of rise was predicted to be 21.2 m
(69.6 ft). The critical 90-day average effluent TSS mass emissions rate is
assumed to be the annual average rate.

For the steady state case, the maximum annual average total deposition rate
was calculated to be 165 g/m2/yr, with a maximum annual average organic
deposition rate of less than 132 g/m2/yr, over an area of 0.68 km2. Using these
deposition rates, the maximum annual average steady state organic
accumulation.was.calculated {0 be 36 g/m2/yr gver the same area.

For the critical 90-day case, the critical 90-day total deposition rate that was
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5. Sedimentation of suspended solids

a. What fraction of the modified discharge’s Suspended solids will accumulate
within the vicinity of the modified discharge?

b. What are the calculateq area(s) and rate(s) of sediment accumulation withijn
the vicinity of the modified discharge(s) (g/m2lyr)?

€. Whatis the fate of settleable solids transported beyond the calculated
sediment accumulation areg?

RESPONSE: :
See Section LA.5 that indicates no appreciable accumulation hag been
Mmeasured since the 1990s.

B. Compliance with Applicable Water Quality Standards and cwa
§304(a)(1) water quality criteria [125.61(b) and 125.62(a)]
1. V\_Ihat is the concer}tration of dissolved oxygen i_mmediately followin_q initial )

Oceanographic conditions?

RESPONSE: .
‘ The dissolved OXygen concentration (Amended section 301(h)
technical support document) following initia dilution can be




predicted using the following equation:

DO - IDOD - DO,
S,

&

DO, = DO,

where:

DO; = final dissolved oxygen concentration of receiving
water at plume trapping level (mg/L)
DO,= ambient dissolved oxygen concentration (5.57 mg/L),
assumed at the trapping depth
DO. = dissolved oxygen of effluent (0.0 mg/1) A
IDOD = immediate dissolved oxygen demand (1.1 mg/1)
Sa = predicted initial dilution (150:1)

The predicted initial dilution values are presented in Section 1l.A.1. Table HI. A.
1-16 compares the results of current dilution modeling with prior model resuilts.
- Based on this data, the recommended minimum (or critical) initial dilution is
150:1 under maximum stratification conditions.

After sorting the DO database from 1998 to 2002 for reference stations (B1, B6
for 1998, and D1, D4, E1, and E4 for 1999 through 2002), the lowest DO
concentration found is 5.57 mg/L from Station E2 sampled on August 3, 1999 at
the 54 meter depth.

The immediate dissolved oxygen demand (IDOD) was taken from the prior
1983 Waiver Application, since no additional testing was conducted.

The effluent dissolved oxygen concentration was assumed to be zero, since
this represents the worst-case situation. Effluent sample analysis of dissolved
oxygen concentration in July 1994 justifies use of zero oxygen concentration.
Two samples had mean DO concentrations of 0.22 mg/1 at 26.0°C
temperature and 0.05 mg/1 at 26.9°C temperature. Therefore some instances
near zero DO concentration have been measured.

Given these values the calculated final dissolved oxygen.concentration of
receiving water at plume trapping level is 5.53 mg/L DO concentration. This
calculated final DO concentration represents the worst case situation based on
the minimum ambient dissolved oxygen level recorded over a five year period.

State DOH dissolved oxygen water quality criteria requires the concentration
be not less than 75 percent of saturation. Dissolved oxygen saturation

" concentration for ocean water depends on temperature and salinity of the
water. Average winter (at maximum stratification) water temperature at offshore
locations is approximately 24.5° C. and average winter salinity is approximately
35 parts per thousand (35,000 ppm). The saturated concentration of oxygen
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under these conditions is 6.81 mg/1; seventy-five percent (75%) of the
saturated concentration is 5.11 mg/1.

The calculated DO concentration is in compliance with State Water Quality
Criteria, i.e., 5.53 mg/L exceeds the 5.11 mg/L minimum standard.

2. What is the farfield dissolved oxygen depression and resulting concentration due to
BOD exertion of the wastefield during the period(s) of maximum stratification and any
other critical period(s)?

RESPONSE:

The model used to predict farfield dissolved‘dxygen depletion is given in the
guidance document (Amended section 301(h) technical support document) as:

Do, -DO. L L
I LA A & B - -1,
—L - E (1 exp(ckg) - 2 (- explk)

5 ‘s ’ . z

DO = DO, +

Where

DO(t) = dissolved oxygen concentration in a submerged
wastefield as a function of travel time, t, mg/L

DO, = ambient dissolved oxygen concentration, mg/L

- DOy = dissolved oxygen concentration at the completion of initial
dilution, mg/L.
ke = CBOD decay rate constant k, = NBOD decay rate constant
L. = ultimate CBOD concentration above ambient at completion of initial
dilution, mg/L
Ls» = NBOD concentration above ambient at completion of
initial dilution, mg/L
~Ds = dilution attained subsequent to initial dilution as a

function of travel time
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The equation represents the following:

. DODeplefion ' DO Depletion

Dissolved Ambjent Due To
Oxygenat = Dissolved ~ = Nitrogenous
| © Demand

Any Time Oxygen

The values for each component are discussed below:
Dissolved Oxygen Deficit

The values of minimum ambient dissolved oxygen (DO, = 5.57 mg/L), and
final dissolved oxygen (DOs = 5.53 mg/L), are discussed in the previous
Section II1.B.1. The initial dissolved oxygen deficit is relatively small because
the initial dissolved oxygen demand (IDOD) is only 1.1 mg/1.

Dissolved Oxygen Depletion

Dissolved oxygen depletion, with time, is the result of both carbonaceous
(CBOD) and nitrogenous (NBOD) components. Carbonaceous Biochemical
Oxygen Demand has the greatest impact on DO because the reactions are
relatively rapid and carbonaceous bacteria are plentiful. CBOD is often reported
as BOD:s, or the 5-day BOD.

Since the outfall is located in open coastal water, the oxygen demand due to
nitrifying bacteria should be negligible, since there are few nitrifying bacteria
available. Therefore, for this analysis, the NBOD components (e.g., L) will be
assumed to be zero. ‘

Final BODs concentration in the receiving water, following initial dilution can be
calculated by the equation:

BOD; = BOD, + (BODc - BOD.)/S.

Where:
" BODs = final BODs concentration (mg/L) = L

‘BOD, =ambient BODs concentration (mg/L)
BOD, =effluent BODs concentration (mg/L)
‘8. =initial dilution {flux-averaged)

The monthly effluent values are summarized in TableS I.A.3a1, II.LA.3a2,
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IILA.3a3, 11.A.3a4, and 11.A.3a5. In order to account for the worst-case condition,
the highest monthly value of effluent BODc = 118 mg/L (May 1998) will be utilized. It
is noted that this current effluent BOD value is substantially less than the value
used in the 1983 Reapplication, which was 432 mg/L. This is attributed to the
substantial reduction in both influent and effluent BOD caused by the shutdowns that
have occurred in the pineapple canning industry. ‘

As discussed in Section lll.A.l, the "critical" case initial dilution (S,) is projected
to be 150:1. The ambient BODs concentration (BOD,) is generally very low in
ocean waters, thus was assumed as 0 mg/l for these calculations. Final BODs

concentration, following initial dilution, BODy, is projected to be 0.79 mg/L.

This five day value can be converted to the ultimate BOD by multiplying by a
factor of 1.46 (Amended section 301(h) technical support document). Thus, Lt
=1.46 x 0.79 = 1.15 mg/L.

The decay rate (K. for CBOD recommended by the Revised Section 301(h)
Technical Support Document is 0.23/day (base e) at 20° C. Corrections for the
Sand Island receiving winter ambient water temperature of 24.5° C require that
K., be adjusted to equal 0.28/day.

Dilution as a Function of Travel Time

- Dilution (Ds attained subsequent to initial dilution is a function of the plume travel
time (t) and the lateral diffusion. For open coastal areas, dilution can be
predicted using the 4/3 Law, which states that the lateral diffusion coefficient
increases as the 4/3 power of the wastefield width. This is the coefficient used
in the 1983 Reapplication.

The guidance document (Revised Section 301(h) Technical Support Document)
states that the 4/3 lateral diffusion coefficient may not be appropriate if the |
entrainment rate of dilution water is restricted by the proximity of the shore or
ocean bottom. While this is not likely to be the case at the Sand Island outfall, a

lateral diffusion coefficient of n = 1.0 has been used in subsequent
calculations, in order to be conservative.

The farfield dilution (Ds) was obtained from Figure B-5 of the guidance
document). The initial field width (b) utilized was 5,000 feet.

Farfield Dissolved Oxygen Depletion
The farfield DO depletion calculations are shown on Table I11.B-2.
As indicated in the previous reapplication, the maximum DO depletion and

deficit is 0.108 mg/1, which occurs 60 hours following initial dilution. The
minimum DO concentration is 5.42 mg/L. :
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The farfield dissolved oxygen concentration complies with State Water Quality
Standards, which require a minimum winter DO of 5.11 mg/L, as discussed in
Section 111.B.1.

Table 111.B.2
FARFIELD DISSOLVED OXYGEN DEPRESSION
. Initial Dissolved 5 “Tot
. Farfield 52 ;
Time, t o DO 0] Q% & | Projtected
e Dilution Deficit De)sl/gteign 8% ngﬁ)e

126,/ b2 D, DOrDo, 1-e28)

HRS | Day | Sec | (=goc) | (n=1) | Ds | (t=days)

X qu/ Ds DOd Doa-DOd

0 0 0 0.040 0.000 0.000 | 0.040 5.53

0.042 | 3,600 0.145 0.040 0.012 0.014 | 0.054 548

0.083 | 7,200 0.296 0.033 0.023 0.022 | 0.055 548

0.333 | 28,800 1.182 0.025 0.089 0.064 | 0.089 5.44

0.500 | 43,200 1.773 0.021 0.131 0.079 | 0.100 5.43

1.0
1.0
1.2
0.167 | 14,400 | 0.591 1.4 0.029 0.046 0.039 | 0.067 5.46
1.6
1.9
2

0.667 | 57,600 | 2.364 0.017 0.170 0.085 | 0.102 5.43

N IR NI

.3
1.00 | 86,400 | 3.546 3.2 0.013 0.244 0.089 | 0.101 543

32 1.33 | 115,200 | 4.723 4.0 0.010 0.311 0.089 | 0.099 5.43

48 2.00 | 172,800 | 7.092 58 0.007 0.429 0.085 | 0.092 5.44

60 250 | 216,000 | 8.865 7.0 0.006 0.503 0.100 | 0.106 5.42

3. What are the dissolved oxygen depressions and resulting concentrations near the
bottom due to steady sediment demand and resuspension of sediments?

RESPONSE: , ‘

We do not anticipate much has changed from the earlier permit application.
Given this, we present the same information provided in the previous
reapplication.

" In_Situ Oxygen Demand Measurements

Estimates of benthic oxygen demand based on in-situ measurements by
Dollar (Dollar 1986). Average dissolved oxygen flux in 1984 was estimated to
range between 2.0 to 20 mmol m?day™, and the average measurement within
the zone of initial dilution was 2.4 mmol m?day™. This is equivalent to 76.8 mg-
0, m2day™". Assuming the oxygen flux occurs within approximately one-half
meter above the sediment-water interface, then the sediment oxygen demand is
onthe order of 0.077 mg/i per day (76.8 mg m2day’ + 172 meter of water x ‘i
m3/1000 liters 0.154 mg/l/day). The selection of water depth of one meter for
oxygen transfer is based on the one meter diameter of the hemispheric dome
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used to monitor oxygen flux in situ.

measurements are unavailable:

Calculation Formula: | ) SKX ILB.3(1)

Where ?DO = oxygen demand, mg/L-day
= stoichiometric ratio 02/mg sediment (1 .07mg/O,/mg
sediment)
S = average concentration of organic sediments, g/m?
Ks = sediment decay rate (0.01 day™) :
Xm, = length of deposition area alongshore

Two solutions to this equation are obtained in the previous reapplication.
One condition assumed is the steady state accumulation rate and longshore
distance. For the steady-state sediment accumulation rate, the estimated

~ oxygen demand (flux) is 0.088 mg-Oa/l (per day),

H= a.osiff%%}w - . HLB3@)

Where eta, = vertical diffusion coefficient, assumed 1
cm?/sec.

Ooxygen transfer and concluded there was an exponential trend of decreasing
OXygen concentration with de,pt_h-abelew'r%he*tap of the jar.

In summary, Dollar's measurements are in close agreement with the
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steady-state sediment dissolved oxygen demand calculations, but the
assumption concerning the water depth over which oxygen diffusion occurs
is significant to establishing the order of magnitude for this comparison.

If one considers the use of equation I11.B.3(1) to estimate the critical 90-day
oxygen demand the result obtained is 0.27 mg-Oo/I. This value is higher
than obtained in any in situ measurements.

There are two values used in equation Ill.A.3(1) that are not readily
verifiable. These are sediment deposition rate and oxygen diffusion
coefficient. These values may be sources-of differences between the
measured (in-situ) oxygen fluxes and calculated values.

Resuspension of Sediments

The procedure recommended in Appendix B-1V of the technical support
document guidance was used to estimate oxygen demand due to
resuspension of sediments as a function of time. The critical 90-day
accumulation rate is used. The calculation is extended until two successive
three-hour intervals have equivalent oxygen demands when rounded to the
nearest thousands mg/L. This is the limit of the precision of the calculation
considering there are only two significant figures in the result, and the precision
of the input variables is limited to two significant figures. )

The conclusion of the calculation is that the oxygen demand due to
resuspension of sediments reaches a maximum value of approximately 0.05
mg-O./L between 36 to 40 hours.

4. What is the increase in receiving water suspended solids concentration immediately
following initial dilution of the modified discharge(s)? ‘

RESPONSE: :
Suspended solids measurements are not taken; however, reference previous
annual assessment reports, we have not violated the light extinction or turbidity
‘requirement.

The Computation for suspended solids following initial diluation is as follows:

SS¢ =SS, + (8S¢ — S8,)/Sa

Where:
SS; = suspended solids concentration at completion of initial
difution (mg/L); '
SS, = ambient suspended solids concentration (2.0 mg/L);
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SS. = effluent suspended solids concentration (108 mg/L,
max for year 2002);
Sa = predicted initial dilution (150:1)

The peak daily effluent suspended solids for 2002 was 108 mg/L. Because
suspended solids is not monitored in the receiving waters, the highest ambient
suspended solids value reported in the 1983 reapplication was 2.0 mg/L and
used herein. Therefore the calculated suspended solids concentration is:

SS; = 2.0 + (108 — 2,0)/150
=271

The calculated suspended solids concentration is 0.71 mg/L higher than ambient
conditions under the worst-case situation (highest effluent suspended solids
concentration). For the most stratified condition, a predicted initial dilution of
106.3:1 was determined (see Section 11.B.6). Using this value the calculated
suspended solids is 1.0 mg/L higher than ambient. As mentioned previously,
however, we do not see any impact from previous and ongoing benthic studies.

5. What is the change in receiving water pH immediately following initial dilution of the
modified discharge(s)?

RESPONSE:

- All the CTD data, (surface to depth) as prescribed current permit
monitoring program, for stations D2, D3, E2, and E3, from 1999 to 2002
were used to determine general pH statistics; see Table IIl.B.5.

The pH relative to the discharge can be seen from Tables Ill.B.5 and 111.B.6,
to be, on average, roughly 8.2. Table lll.B.5 also shows that pH of the
effluent is below the receiving water pH in the area around the outfall.

TABLE Il1.B.5
GENERAL STATISTICS OF THE WATER COLUMN
Stations D2, D3, E2, and E3
. pH ’ Effluent pH

Statistic [SU] [SU]
Average Value 8.2 7.0
Sample Standard Deviation 0.06 01

# of data points 4,870 1,760
Maximum value . 8.3 7.8
Mininum value 8 6.7

6. Does (will) the modified discharge compiy with applicabie water quallty standards for
--Dissolved oxygen?
--Suspended solids or surrogate standards?
--pH?
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RESPONSE:

The Annual Assessment Reports submitted from 1998 to 2002 does not
show an exceedance to the State Water Quality Standards for DO, LEC,
Turbidity (at the ZID/ZOM), or pH. Some general statistics are given below.

All the CTD data, surface to depth, per the prescribed permitted monitoring
program, from 1999 to 2002 were used to determine general statistics; see
Table lII.B.6.

The table shows that pH is relatively constant throughout the monitoring
area. The other parameters also show that the water column is relatively
similar, except for temperature, which we attribute to the movement of the
thermocline.

/ TABLE 111.B.6
GENERAL STATISTICS OF THE
WATER COLUMN

. pH Salinity | Sigma-T DO
Statistic | 1sup | [pptl | [cl | [mgl]
Average 8.2 35.078 235 6.3
Sample
Standard | - 0.06 0.15 04 0.2
Deviation
#ofdata| 45419 | 15419 | 15419 | 15419

points
max 8.3 355 24.8 7.0
min 8 34.6 227 5.4

7. Provide data to demonstrate that all applicable State water quality standards, and all
applicable water quality criteria established under Section 304(a)(l) of the Clean Water Act
for which there are no directly corresponding numerical applicable water quality standards
approved by EPA, are met at and beyond the boundary of the ZID under critical
environmental and treatment plant conditions in the waters surrounding or adjacent to the
point at which your effluent is discharged. [40 CFR 125.62(a)(l)]

RESPONSE:

In accordance with 40 CFR 125.69(b)(2), a letter has been sent to the Hawaii
Department of Health, requesting that they provide certification that the proposed
improved discharge will comply with all applicable Hawaii water quality
standards. A copy of the letter is presented in Appendix L.

8. Provide the determination required by 40 CFR 125.61(b)(2) for compliance with all
applicable provisions of State law, including water quality standards or, if the
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determination has not yet been received, a copy of a letter to the appropriate agency(s)
requesting the required determination.

RESPONSE:
Refer to Section I11.B and Appendix L.

C. Impact on Public Water Supply [40 CFR 125.62(b)]

1. Is there a planned or existing public water supply (desalinization facility) intake in the
vicinity of the current or modified discharge?

2. If yes:
a. What is the location of the intake(s) (latltude and longitude)?
- b. Will the modified discharge(s) prevent the use of intake(s) for public water

supply?
c. Will the modified discharge(s) cause increased treatment requirements for
public water supply(s) to meet local, State, and EPA drinking water standards?

RESPONSE:
To our knowledge, there is no planned or existing public water supply
(desalinization facility) intake in the vicinity of the current discharge.

D. Biological Impact of Discharge [40 CFR 125.62(c)]
1. Does (will) a balanced indigenous population of shellfish, fish, and wildlife exist:

--i/mmediately beyond the ZID of the current and modified dischyarge(s)?

--In all other areas beyond the ZID where marine life is actually or potentially
affected by the current and modified discharge(s)? '

RESPONSE:
Introduction

Available data from the City and County of Honolulu’s marine monitoring program
clearly indicate the existence of a balanced |nd|genous population (BIP) of
shellfish, fish and wildlife immediately beyond the ZID of the existing Sand Island
outfall discharge. Proposed modifications to provide ultraviolet light (UV)
disinfection as needed to meet water quality standards and protect beneficial
uses is not predicted to have any significant impact on marine water quality or
the BIP. The City presently plans on maintaining the current level of treatment
(primary) and improve existing effluent quality by expanding the wet weather
treatment capacity, improving primary clarifier performance and maintaining the
control of toxic pollutants through source control. As needed, targeted effort to
control identified toxic pollutants, which contribute to water quality violations. This
will include efforts to reduce the trace amounts of chlordane and dieldrin (a
teaspoonful a day in 65 million gallons) that is entering the collection system by
some means and-causing effluent violations-of standards for the pesticides. itis
suspected that these historically used pesticides are entering the system from

~ infiltration of groundwater contaminated by prior widespread use of these
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chemicals for termite control and general use around homes. There is no
evidence that there are any environmental effects from the trace amounts being
discharged. The pesticides are not found in sediments or fish muscle tissue and
other data support a lack of impacts (amphipod abundance, species diversity,
etc.). Efforts will continue to evaluate long-term trends, but it is evident from the
widespread nature of the chemicals in local watersheds (as documented by
studies by the U. S. Geological Survey) that controlling such trace amounts by
any means will be impossible or beyond any financial means. From and
environmental and public health perspective they do not pose an unacceptable
risk given their ubiquitous nature.

The City has been conducting water quality and benthic surveys in a consistent
manner since 1986 in a program designed to conform to guidelines established

- for the 301(h) Marine Monitoring Program. The only thing that has changed is the
station location, which was modified in 1998 to look at a wider region and varying
depths. The same sampling methods, taxonomic experts and reporting has been
in consistent use. Chemical laboratories used to support the program have
changed over time, and this contributes to some variability in the long-term
annual sediment quality data. Recently, the data collected has been much more
consistent with dramatically lower PQL’s (detection limits) for the priority
pollutants. From all the evidence at hand it is clear that biological conditions have
not "changed"” as a result of the Sand Island effluent discharge over the life of the
301(h) permits received in 1990 and 1998. Based on the state of knowledge
gained by the work of the contract scientists of the University of Hawaii and the
City's own ocean monitoring team, the changes which are measured appear to
those associated with either natural forces (including Hurricane Iniki in 1992) or
analytical methods for some sediment parameters (better able to detect very low
levels of trace constituents). :

All biological studies have demonstrated that there are no adverse impacts from
the discharge, there should be no question on a favorable decision on the current
re-application based on impacts to biological resources.

The evidence for the lack of demonstrated changes in the biological community
rests on the consistent database of wastewater and sediment quality, fish and
invertebrate samples collected since the early 1990's through 1998. With the
new permit issuance in 1998, the coral reef and nearshore assessments and
outfall fish observations using a remotely operated video camera were
discontinued. Since that time, the infaunal replicate sampling has been reduced
and the number of stations near the outfall has been reduced, making the nature
of any localized changes more difficult to detect if they should occur.

This application uses this data to explore the relationships(s) between waste
discharge.and -envirenmental-effects, and {o provide appropriately responsive
answers to this questionnaire - we found that even a program specifically tailored
to a 301(h) waiver permit could not answer them all. Many outstanding questions
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raised about past wastewater discharge practices and the current primary
treatment systems were addressed in the $10 million comprehensive study of
Mamala Bay that was directed by the independent Mamala Bay Commission.

receiving water ammonium and effluent limits for chlordane and dieldrin), these
have not posed a threat to water quality or the biological community based on
biological parameters (i.e. plankton growth as measured by chlorophyll a or
bioaccumulation of the two pesticides).

One of the more important concepts of 301(h) is that potentially effected waters
shall not differ substantially from contro| localities which are (ostensibly)
unaffected by the discharge in question. This can be a difficult task both

Maunalua Bay.
Some important points in this evaluation of existing data are:

1) There is a great deal of natural variability compared to the mean value for the
entire set; ‘

2) There were few differences between old ZOM, ZOM-boundary, and control;

3) Biological differences noted at the new monitoring stations designated in the
1998 permit appear to be depth related; and ,

4) There are even greater differences between years that appear to be unrelated
to wastewater discharge.

More recently the variability differences were further Complicated by the chan’ges —

- in depth between the monitoring stations. All of the analyses indicate the need
for a better understanding of natural variability and directed change, both long-
and short-term. Efforts are being made to better understand the changes that

whether any changes in the benthic community may be occurring as a resutt of
their-proximity to the outfall diffuser. Physical-chemical measurements of the
sediments together with consistent use of measures to quantitatively description
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the benthic organisms have been carried annually since 1986 to evaluate outfall
impacts. The results are reported in annual benthic sampling reports prepared
by Nelson and others at the University of Hawaii (Nelson, et. al. 1987, 1991,
1992,1993,1994,1995, 1996, 1997, 1998 and Swartz et. al., 2000, 2001, and
2003).

Sediment Analyses

Physical characteristics relating to sediments in the vicinity of the Sand Island -
outfall have been described in Appendix G and detailed in Attachment G-1 of
Appendix G and in the annual benthic reports (Swartz, et. al. 2003).

Physical-chemical measurements include sediment grain size,
oxidation-reduction potential of the sediments (an indicator or oxygen
availability), total organic carbon, and acid volatile sulfides (AVS). There has
been no indication of noteworthy changes in any of these parameters over the
study period. There has been no indication of an accumulation of organic matter
resulting from wastewater effluent at the stations near the diffuser.

Monitoring program measurements of physical parameters made annually over
the period 1998- 2002 showed no evidence of a buildup of organic matter in the
vicinity of the Sand Island ocean outfall diffuser. This conclusion is confirmed by
each of the physical and chemical parameters measured. These are discussed
in detail in Appendix G and in Section lIC.

Grain Size

Grain size data is not as useful a parameter in the interpretation of biological data
in Mamala Bay as it is in embayments or in depositional environments such as
occurs on the mainland. This is based on the fact that the sediments are
primarily sand with coral debris and are moving about due to the currents found
near the sea floor. There has been no observed increase in the percentage of
fine sediments over the years and much variability in the data, particularly now
that regional sampling has been implemented. The difficulties in sampling the
sediments in Mamala Bay which are not thickly deposited has been noted in the
new monitoring program where station locations had to be modified to meet
sampling needs and obtain a sufficient amount of material to be processed
(CCH, 1999 and CCH 2000).

There was no evidence of an influence of the outfall on the percentage of fine
sediments and associated deposition of organic material derived from
wastewater particulates in the effluent. '

Oxidation-Reduction Potential in Sediments
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Mean sediment oxidation-reduction potential (ORP) values over the sampling
period 1998-2002 showed no statistically significant difference among sample
dates or among stations that is indicative of wastewater impact. In general, there
is no evidence to suggest the present outfall is exerting an effect in the ‘
immediate vicinity of the discharge.

- Total Organic Carbon Levels in Sediments

Total organic carbon values over the period 1998-2002 were all very low. There
is clearly no difference in the mean between stations when looking at the long-
term trends. There is no evidence to suggest the present outfall is exerting a
measurable effect in the vicinity of the discharge. :

Trace Metals

There has been no consistent pattern in trace metals concentrations, which can
be considered to be related to the outfall discharge (See Attachment G-1 of
Appendix G). Concentrations have varied over time by as much as an order of
magnitude for some metals and there is no consistency in the patterns found.
Generally, the levels are all consistent within any single sampling period with the
order of magnitude difference being between sampling years. Overall, given the
low concentrations of trace metals found in the effluent, it does not appear that
the outfall is contributing to sediment accumulation of metals. Concentrations
have not increased over time and none of the ZOM or core stations has
exceeded sediment quality guidelines used in the U.S. for screening for possible
biological effects on sensitive epibenthic invertebrates (amphipods)(see Table G-
1-13)(SQL developed by Long and Morgan, 1995)

Benthic Infauna

The benthic infauna is discussed at length in Appendix G and supporting

- attachments. Provided here is a summary of some general features of the long-
term database. The annual monitoring reports are also useful sources of
statistical information and multivariate analysis. The results and discussion
sections from these reports are presented in Attachment G-1. Note that with the
issuance of the 1998 permit, the stations changed from those along a relatively
constant depth (60-70 meters) to stations covering a much wider depth range
(20-100 meters).

The spatial patterns of infaunal abundance and species richness in relation to the
outfall have varied depending on the taxonomic grouping. No pattern of
reduction of either abundance or species richness at stations near the diffuser
was observed for total non-mollusks, crustaceans, or mollusks in over time.

The original 1986 outfall study (Nelson et al., 1987) and its conclusions formed
the basis for the BIP determination for the granting of the original 301(h) modified
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NPDES permit. Independent review by EPA’s contractor (Tetra Tech, 1987)
confirmed that the evidence for a lack of effect on the benthic community by the
diffuser effluent was compelling. Nelson, et al (for each annual survey) conducts
cluster analyses of non-mollusk data which indicates that for most years
surveyed, all of the seven stations sampled stations are relatively similar to one
another in terms of species composition and relative abundance (Nelson et al.,
1987, 1990 through 1998).

There has been a large amount of data collected over a number of years, which
support the finding that a BIP exists near the Sand Island outfall and within and
beyond the zone of initial dilution. Rather than present these in the text of this
questionnaire, they have been summarized in Appendix G and in the Annual
Assessment Reports and the U. S. Environmental Protection Agency’s ODES
database. ' '

Species Diversity and Evenness

Species diversity (H') and evenness (J) were relatively similar among all stations
for both total non-mollusks and for mollusks. The Pearson and Rosenberg model
(1978) of benthic organic enrichment states that in the transition zone on an
organic enrichment gradient, a few species will increase and be extremely
dominant, while overall diversity and evenness are low. For example, Swartz et
al. (1986) showed that the polychaete Capitella spp. made up 85% of abundance
of the benthic community at a station within 1 km of sewage outfalls off Los
Angeles, 56.2% of the community at 3 km from the outfalls, and only 0.6% of
abundance at 5 km distance. Over the years, the range of values for capitellid
polychaetes has ranged from 0.6-2.2% (data summarized from Swartz, et. al. -
2001) of total abundance for the stations in the vicinity of the Sand Island outfall).
There is no indication of a strong increase in capitellid dominance at stations
near the outfall.

The Tetra Tech technical review reports of 1987 and 1995 both concluded that
there was no evidence of an increase in the proportional representation of these
species at stations near the ZID ( ZOM). The Annual Benthic Monitoring Reports

‘evaluate the presence of pollution tolerant species each year, and there

continues to be no evidence of an increase in pollution tolerant species at
stations near the Sand Island ZID (ZOM).

Benthic communities adjacent to the Sand Island ocean outfall have been
studied with similar methodologies since 1986 by the same taxonomists and
statisticians. Conclusions from these benthic studies at the Sand Island ocean
outfall show no strong response patterns of benthic infauna.

Neither the response patterns of neither the benthos nor the physical sediment

data would support the hypothesis that organic enrichment is occurring in the
vicinity of the Sand Island ocean outfall. Composition of the benthic community.
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within the ZID (ZOM), on the boundary of the ZID (ZOM) and at reference
stations from 3.7 to 3.8 km from the diffuser, while displaying year to year
variation, have remained generally similar to one another throughout the seven
year period studied prior to the 1998 change in sampling stations.

According to Nelson, 1993 “Analysis of benthic communities has shown that the
abundance, the number of species, the diversity of species, the evenness of
individuals distributed among species in the community, and the species
composition of the benthic community have no pattern of change which could be
attributed to an influence of effluent from the diffuser.” Studies done since that
time have confirmed the trends noted through 1995.

The monitoring data over the period 1986-2002 indicate that a "balanced,
indigenous population" of benthic organisms has been maintained even at
stations immediately adjacent to the Sand Island ocean outfall diffuser (Swartz,
et. al. 2003).

One can concluded from all the data collected that on characterizing the benthic
community and physical-chemical characteristics of the sediments support the
fact that a "balanced, indigenous population" (BIP) of sand bottom dwelling
organisms is being maintained near the Sand Island ocean outfall

Fish and Macroinvertebrate Populations

Available qualitative data on populations of fish and macroinvertebrates in the
vicinity of the existing CCH's' Sand Island outfall indicate the presence of a
balanced indigenous population (BIP). There is some indication that abundance
of certain species differ in the immediate vicinity of the outfall (which serves as
an artificial reef and enhanced area of potential prey species) (see Appendix G)
but this is not felt to represent a major community imbalance. Patchy
distributions, low abundances, and transitory nature of most of the fish species
present can result in variable observations and it is thus difficult to attribute
differences among stations to outfall-related impacts. In general, the species
composition and abundances in the vicinity of the outfall are characteristic of
animal assemblages found in similar bottom or coral reef environments of,
Mamala Bay. Fish observed or caught and examined microscopically
(histopathology studies) have been found to have no signs of disease that is
associated with polluted conditions (i.e. tumors, fin erosion, etc.).

Based on the lack of evidence of any adverse impacts on the fish and
macroinvertebrate populations in the vicinity of the Sand Island outfall, it is
expected that a balanced indigenous population of these organisms will exist
immediately beyond the ZID and in all other potentially impacted areas beyond

-the ZID in the future f wastewater quality remains similar to present quality.

Status of Fisheries
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There are two basic fisheries, the nearshore coral reef fisheries, and the pelagic
or offshore fisheries. The offshore fishery is dependent upon use of long lines
and range far offshore (up to 1500 miles) and is focused on the valuable pelagic
species such as tuna. The nearshore fishery (excluding the Northwest Hawaiian
Islands lobster fishery) was worth just 4 percent of the pelagic catch (Dollar,
1993). Catch records are maintained by the State for all licensed commercial
fishermen who much report their catches monthly.

Marine recreational ﬁshérmen are not licensed and catch records are not
available. The commercial catch record near the Sand Island outfall are
recorded as one of a fishing block (No 400) which is one of many such statistical

areas around Oahu

Brock (1993) did an analysis of commercial fisheries for the periods 1971-72,
1981-82 and 1991-92 for statistical square 400 representing the pre-outfall,
newly initiated outfall discharge, and the latest operating conditions. This
analysis was updated to include a comparison with 2001-02. This analysis
showed that:

1) The catches made in this square are trivial relative to those statewide
accounting for from 0.3 to 0.8 percent of the totals for the state.

2) The annual catch was very low in terms of productivity with an annual catch of
0.7g/m2 ‘ ‘ ‘
were similar in 1971 and 1991 and has declined somewhat since that time

- indicating that this area was not significant state fishing waters.

3) Changes noted in the fishery are not significant and the variation and is
probably related to the effort expended and reported and restriction on fishing by
fisheries management agencies rather than from changes in abundance in
species.

4) There are no significant shellfish resources harvested in the area since they
are not present.

The commercial fisheries data suggest that the inshore fisheries in the vicinity of
the Sand Island discharge have not been significantly changed over time other
than a general decline observed Island wide that is unrelated to wastewater

.discharge practices. Historical studies of the nearshore areas off Sand Island

completed as part of the past outfall monitoring program are presented in
Appendix G, Attachment G-4.and described in the following section.

Coral Reef Monitoring Results

The City has in the past contracted with the University of Hawaii to conduct a
shallow-water survey of the community structure of fish and macrobenthos at
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The overwhelming influence of large-scale climatic and other physical and
biological factors on plankton Populations makes the Ppossibility of significant
adverse effects from wastewater discharge unlikely. Initial dilution of the effluent
and flushing characteristics of the area result in relatively minor changes in water
quality conditions (mainly nutrient inputs) that may affect plankton populations.

interactions are of such magnitude that localized nutrient or low-level toxic inputs - T
are insignificant to plankton populations. High variability in populations of both
phytoplankton and zooplankton in response to natural phenomena indicate



populations.

A new open water aquaculture operation located off Ewa Beach may be a source -
of local nutrient enrichment that could foster plankton growth (Catus
International, Inc., 2000). Water quality monitoring is being conducted by the
leasee to determine if water quality standards are being met.

Bioaccumulation of Toxic Materials

Toxic pollutants contained in the present and expected levels in the improved
.Sand Island effluent discharge do not and should not adversely impact the
balanced indigenous population through either acute or chronically toxic effects
or be bioaccumulated to levels which might adversely affect food webs or human
health. The Annual Assessment Reports for the Sand Island WWTP contain
assessments of the risk from consumption of fish caught at the outfall and
reference areas remote from any potential man-induced contamination of the
marine environment. Results show that there are naturally high arsenic levels in
fish, but they are not at levels that pose any undue health risks to humans
consuming normal quantities of fish in their diet..

Effluent Toxicity

Effluent toxicity is measured using various techniques to assess chronic toxicity.
Both Ceriodaphnia dubia and Hawaiian marine species (various urchins) are
used to assess toxicity. The results of these whole effluent toxicity tests show
that the sea urchin tests are difficult to conduct for a variety of reasons including
inability to collect, unacceptable control performance and insufficient gametes to
perform the test. ‘

There are no high levels of toxicants or measured toxicity from a regulatory
perspective. The sea urchin testing showed elevated toxicity for 11 or the past
12 months, but this sensitive test organism is not used for determining permit
compliance

This renewal application presents the results of both dry and wet weather priority
pollutant analyses of effluent as required, but it must be recognized that there
can be a seasonal difference in flow (but not toxicants) to the Sand Island
WWTP. Peak flows have generally occurred in the months of January through
March. These priority pollutant analyses have consistently shown that there are
very few toxic pollutants present in the effluent with the notable exception of
some pesticides suspected of entering the collection system from
infiltration/inflow. To date, analyses have shown the presence of several toxic
organic compounds, trace metals, and pesticides all at very low concentrations
except for chlordane and dieldrin. All the toxicanis detectable showed that levels
were well below those levels needed to be in compliance with State of Hawaii
water quality standards with the exception of the two pesticides. Detailed
explanation of the potential sources and actions being taken to bring about
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compliance are presented the sections on toxic pollutant control and treatment
strategy. :

Chronically Toxic Effects

To assess whether the discharge of potentially toxic compounds will impact the
balanced indigenous population immediately beyond the ZID, an evaluation of
expected water quality conditions was performed using the maximum effluent
concentration of toxic materials measured in the CCH’s' final effluent. Based on
such a dilution, it is expected that the discharge will comply with all water quality
standards except for chlordane and dieldrin.

Ambient water quality standards for ammonia nitrogen are at times exceeded in
Mamala Bay, even at stations remote from the Sand Island discharge. Ammonia
is not measured in the effluent, so the contribution from Sand Island is not
known. Existing treatment plant improvements will not reduce Ammonia
concentrations in the future with the continuation of primary treatment. Even
secondary treatment does not remove ammonia unless the expensive use of
nitrification is employed. For marine discharges ammonia constitutes a source of
nutrients and at the concentrations likely to be found in the effluent (probably 30
mg/L or less) is not toxic after initial dilution. The ammonia levels in the receiving
waters are higher than state water quality standards, not just at the near diffuser
sites, but at reference areas as well. For this reason, CCH is petitioning the
State Department of Health to re-examine the standard to be realistic based on
what is now known after years of monitoring island-wide waters. Efforts will be
made to evaluate the data and determine the factors and/or sources contributing
to the elevated receiving water levels.

" Total chlorine residual has not been a problem since any disinfection applied to
the Sand Island effluent will utilize ultraviolet light that has no chlorine residual. -

The City and County of Honolulu in their 2002 Annual Assessment Report in
Chapter 6 presented an analysis of compliance. It describes the methodology
used to determine compliance with State Water Quality Standards and presents
the findings (Figure 6-4 of the 2002 Annual Report). Based on a concentration of
<0.25 ug/L in the effluent, toxaphene had the potential to exceed the chronic
effluent limit of 0.04 ug/L. The analysis indicates that the only limitations that are
potentially violations of State Standards for Fish Consumption (based on highest
effluent concentration measured) are chlordane, aldrin, and dieldrin. Possible
exceedences (based on estimated concentrations below detection limits) were
noted for benzidine, hexachlorobenzene, and 4,4’ DDT The three permit effluent
exceedences in 2002 were for annual averages for chlordane and dieldrin and
the exceedence of the daily limit for dieldrin in May of 2002... Following initial
dilution, the theoretical or actual concentration of these compounds is less than a
part per trillion in most instances. These same compounds are not detected in
sediments or fish and are too low to be measured in any other enwronmental
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samples such as the water column. Again, the concentrations found in the
effluent, except for dieldrin and chlordane are below permit limits. These two
constituents are discussed in detail in Appendix D along with the investigations
that have been done to determine the source/s of chlordane and dieldrin and
what cost-effective ways there to control the trace amounts which enter the
sewer collection system that might bring about compliance.

Another analysis of toxic pollutants is included in the analysis of sediments
(Appendix G and Attachment G-1 to it) as well as Appendix H on
Bioaccumulation. At present, levels of the compounds in benthic fish muscle are
all below available NAS Guideline levels for whole fish and well below FDA

action levels for the edible portion (Appendix H) and there is nothing to indicate
that this situation will change in the future.

Overall, the results of all the toxic pollutant evaluations do not indicate any
environmental levels of toxics, which might pose a threat to the maintenance of a
balanced indigenous population (BIP). Environmental concentrations are so low
that they are not measured in sediments or fish at levels that cause any concerns
or threats to public health. Theoretical values should not be used for determining
environmental health, but only as guidelines for determining the need for actual
measurements. Without real data, true risks cannot be adequately assessed,
and the merits or success of any potential control measures that could be
undertaken be evaluated to determine their true effectiveness. There is no
evidence to support any additional actions or treatment at this time in order to
maintain and protect the BIP.

Summ'ary of the Potential for Toxics Bioaccumulation

The potential for toxic effects from pollutants present in the treated wastewater
effluent will continue to be low given the lack of toxic pollutant-generating
industries within the Sand Island service area. Ongoing source control efforts will
be continued to maintain toxics at low levels. Continued and enhanced efforts
will be made to provide for pretreatment compliance and implementation of
educational programs to control the entrance of toxics into the sewer collection
system. Of particular concern are pesticides. Present pesticide levels that
exceed water quality standards appear to be from infiltrating groundwater
carrying historically applied pesticides (chlordane and dieldrin) present in soils.
Pesticides form land-based sources are an ongoing concern in some of the
Water Quality Limited Segments such as the Ala Wai Canal which is a known
source of chlordane and dieldrin according to studies by the U.S. Geological
Survey.

2. Have distinctive habitats of limited distribution been impacted adversely by the current
discharge and will such habitats be impacted adversely by the modified discharge?

RESPONSE:
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No distinct