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INTRODUCTION

The existing runway at the Truk International Airport on Moen
Island (Fig. 1) will be lengthened and widened to provide capability
for supporting existing and forecast air transportation requirements
and for handling medium range jet aircraft without operating restric-
tions or safety hazards. The 5,100 feet long runway will be reposi-
tioned approximately 150 feet northwest so that the new runway center-
line coincides with the northeast edge of the existing runway and
extended to 6,000 feet long. The runway fill area will be extended
1,400 feet southwest and 600 feet northeast. The runway extensions
into the Truk Lagoon will consist of protective embankment and dredged
coral fill. Basaltic rock obtained from the existing upland quarry
near the northeast end of the existing runway will be used for the
protective embankment. Approximately 2,100,000 cubic yards of dredged
coral material will be used as fill for the airport extension.

This study of air, noise, and water quality prior to construction
was requested by the U.S. Navy in accordance with Contract No. N62742-
78-C-0029, Part A. It is a portion of the first part of a three part
environmental monitoring program which will consist of:

1. Part A. Pre-Construction Monitoring Program
2. Part B, Construction Monitoring Program
3. Part €. Post-Construction Monitoring Program
Each of these parts is further divided into two portions, a water (and,
for Part A, noise and air) quality monitoring program and a biological
monitoring program. The biclogical monitoring program is being under-
taken by the Marine Laboratory of the University of Guam and is des-
cribed in a separate report.
OBJECTIVES
The objectives of this study are to:
1. Obtain, prior to construction, air, noise, and/or water quality
information for the airport, rock quarry, and dredging/dragline

sites.

2. Develop turbidity limits to be used for controlling changes
caused by construction activity.



SCOPL

In arder to accemplish the objectives of this study, the Water
Resources Research Center was directed to:

1. In coordinationm with the Trust Territory Environmental
Projection Board (TTEPB), establish elght water sampling
gtations, two air sampling stations and three noise monitoring
stations.

2. Conduct on-site surveys and adequate field and laboratory
studies to obtain measurements of the fellowing parameters at
the applicable stations cited in the preceding paragraph:

a. Air: airborne particulates.
b. Noise: background noise.

c. Water: turbidity, dissolved oxygen, temperature, pH,
total nitrogen, total phosphorus, salinity, mercury, zinc,
copper, arsenic, and lead.

3. Compile and summarize the air, noise, and water quality data
using statistical methods when applicable to establish a base-
line for each and all stations. Indicate the effect of tidal
change, time of day, and water depth on the water quality of
the study area.

4. Develop limits for turbidity to control changes caused by
construction activity. Provide detailed justification and
rationale for the turbidity limits recommended.

The project limits for the airport construction site and dredge
area are shown in figures 2 and 3. Also shown in these figures is the
"yater quality boundary" which is located about 200 feet outside of the
project limits. All water sampling stations are putside eof this bound-
ary where waters are not to be degraded to below the standards of water
quality for the Trust Territory of the Pacific Islands. Specific water
sampling stations, as well as air sampling stations and noise monitoring
stations, are alse shown in figures 2 and 3.

METHODS
Water Quality Monitoring
Site Selection Criteria

The following criteria were utilized in the selection of water
sampling stations:
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The establishment of stations beyond the water quality
boundary:

a,

b.

The

along the reef margins of the proposed dredge sites,
including sites considered as possible alternatives.

at major runway expansion areas.

selection of an easily relocatable topographical feature

(rubble mound or coral/rock pinmacle).

The

establishment of a control monitoring station away from

construction influence that could be routinely monitored to
assess long term natural water quality fluctuations.

Station Descriptions

Nine water quality monitoring stations were established based on
the site selection criteria. Small red or white bouys were secured by
a length of rope at the monitoring stations to facilitate relocation.
Additionally, key land marks were recorded for orientation. Locations
of the stations follow (see Appendix for detailed station descriptions):

Station 1

Station 2

Station 3

Station 4

Station 5

Station 6

Station 7

Station 8

Station 9

is east of Pou Channel on a prominent outcropping of the
East Pou Reef margin (Fig. 3) at an average depth of 8m.

is west of Pou Channel on a major extension of West Pou
Reef (Fig. 3) at an average depth of 7m,

is off the arm east of the large indentation on the West
Pou Reef margin (¥ig. 3) at an average depth of 8m.

is off the arm west of the large indentation on the West
Pou Reef margin (Fig. 3) at a depth of 7m.

is off the reef margin across from the center of the
Metitiu Reef dredge area (Fig. 3) at a depth of 9m.

ig west of Metitiu Reef off the northeast end of the
runway on a coral rubble mound (Fig. 2) at a depth of 7m.

is off the central portion of the runway (Fig. 2) at
a depth of 9m.

is off (north) the southwestern end of the runway in
the vicinity of the Point Gabert sewer outfall diffuser
on a low rubble mound (Fig. 2) at a depth of 1Zm.

is on the eastern side of a large patch reef that lies
approximately half-way between Moen and Fano Islands
(Fig. 3) at a depth of 7m,



Chemical and Physical Analyses

Water quality parameters were measured at eight stations selected
just outside the water quality boundary and at ome station located about
one kilometer off Pou Bay to aut as a control.

the water quality parameters measured during the study were
turbidity, dissclved oxygen, temperature, galinity, pH, total nitrogen,
total phosphorus and the heavy metals: zinc, copper, lead, mercury, and
arsenic. Table 1 presents the methods of analysis used for each para-
mekLer.

Water samples were collected by van Dorn water sampler and taken
to either the Health and Sanitation Laboratory on Moen for analysis or
to the Water Resources Research Center Laboratory onm Guam. Salinity
was measured in situ by probe. Tewmperature was measured by mercury
thermometer or in situ by probe.

Technical problems with the dissolved oxygen meter and pH meter
made it necessary to use alternative standard methods of analyses for
these parameters other than those prescribed by the contract scope of
work. The azide modification of the winkler titration was used to
obtain dissolved oxygen measurements. pH samples were taken back to
the Health and Sanitation Lab for probe readings because the meter needle
proved unstable on board the sampling vessel.

Turbidity in the study area along the water quality boundary was
such that the use of a secchi disk was impractical. On every sampling
date and nearly at every station the lagoon bottom was clearly visible
to those aboard the sampliing vessel. In fact, stations were located
by finding particular submerged coral mounds which were selected as
station markers. The clarity of the waters was such that coral and
fish could be recognized on the bottem, on many occasions.

For this reason, nephelometry was used in place of the secchi
disk to obtain turbidity data. A Hach model 21004 turbidimeter was
used to analyze surface and bottom samples taken from the eight water
sampling stations and control station.

At the control station, well outside the water quality boundary,
additional turbidity data were collected to compare with the water
quality stations along the water quality boundary.

Modifications of the prescribed sampling and analyses procedures
also included the use of an optical refractometer to check in situ
salinometer probe readings which were lower than expected.

One set of samples analyzed for heavy metals (zn, Cu, Pb, Hg, and
As) was collected on the June 26, 1978 sampling from each station at
5 meter depths. The samples were preserved with nitric acid and brought
back to GQuam for analysis by the U.S. Navy Public Works Center, Fena
Laboratory.



Air Quality Monitoring

Two sites were selected for air quality monitoring. One site was
located on the grounds of the weather station (Fig. 2) atop a water
tank. This station is sufficiently close to the airport runway to be
affected by take off and landing operations as well as road dust from
surrounding village roads. The other site was located across from the
from the Metitiu Quarry. The sampler was placed atop a one-story house
next to the lagoomn shore.

Suspended particulates were monitored for a continuous seven-day
period from June 20 to June 27, 1978 at sites likely to be affected by
airport construction work. Standard high volume air samplers with
housings were used. The flow rate of each sampler was between 40 to
60 m3/min. The total accumulated weight of suspended particulates was
divided by the total cubic meters of air drawn in 24 hours to arrive at
weight of suspended particulate matter per cubic meter of air. The
daily data were used to compute a geometric mean for each site.

Noise Quality Monitoring

Three sites likely to be affected by airport runway construction and
related reef dredging operations were selected for 24~hour sound
measurement sutveys. One 24-hour survey was completed for each site.

The entire sound measurement survey was conducted from Tuesday 8:00 p.m.
June 20, 1978 through Friday 10:00 p.m. June 23, 1978. The sites chosen
for study included the Airport Terminal area, Metitiu Quarry east of the
runway, and a rock jetty at the Pou Bay Causeway. At each site a
location for the precision sound level meter was selected to minimize
acoustical shielding or noise build up from related structures and

also to minimize localized background noise from human related activities.

The Airport Terminal measurement site was located in the middle
of the open lawn in front of the terminal with the microphone oriented
parallel to the runway (068°-ENE) in order to collect both airport
noises and urban neises from the nearby village.

The Metitiu Quarry measurement site was located in an open area
across the road directly in front of the rock crusher and about 10
meters from the lagoon. The microphone was pointed toward the airport
runway {270°- due west) perpendicular to the road fronting Metitiu
Quarry.

The Pou Bay measurement site was located at the end of the rock
jetty which is perpendicular to the Causeway. The microphone was
pointed toward the intended reef dredge area (296-304°) parallel to
the Causeway.

A Bruel and Kjaver type 2209 sound level meter was used to gather
all sound pressure readings. The octave filter set, type 1613, was



only used to determine the frequency dJdistribution of Insect and crusta-
cean nolses at the Pou Bay Causeway.

The meter was equipped with a microphone, B & K type 4145, and
fitted with a windscreen. The microphone was attached to a tripod and
with the use of a cable was placed 2.4 - 3m from the sound level meter,

Data were gathered by continuous manual readings of the sound level
meter. No recorders were available. Two types of sound level informa-
tion were gathered: Broad band-slow response and broad band-peak hold.
The slow response meter function was A weighted.

Each station was monitored over a 24-hour period with one-half of
each hour devoted to monitoring slow response. During this period, a
reading was taken every five minutes, starting with the half-hour mark
and terminating on the hour. WNotes were taken to identify the noise
producer when sound levels rose in response to identifiable human
activities or other natural phencmena.

During the remaining half-hour of each hour the sound level meter
function was set to peak hold and the peak decibel reading for the one-
half hour duration was obtained. The causes for the peak readings were
noted as they occurred.

Meteorological Data

Weather data including wind speed and direction, air temperature,
water temperature, total sunshine, barometric pressure, and precipitation
were obtained from the U.S. Department of Commerce, National Weather
Station, Moen, Truk. Hourly readings were recorded and the 24-hour
average was computed for each meteorological parameter {Tables 2 and 3).

RESULTS AND DISCUSSION

Water Quality Monitoring

Turbidity

Turbidity (in NTU) ranged from 0.15 to 1.5 at the eight water
sampling stations. Only two readings of the 147 samples taken at these
stations exceeded 1.0 NTU. Both of these samples were bottom samples.
However, a comparison of the mean and standard deviation of the bottom
samples versus surface samples reveals no significant difference between
them., The mean bottom turbidity for all eight stations was 0.41 NTU
with a standard deviation of 0.18. The surface samples had mean turbi-
dity of 0.39 NTU with a standard deviation of 0.13. When all turbidity
readings are averaged, the resultant mean is 0.40 NTU with a standard

2



deviation of 0.16 {Table 4). When the turbidity data is plotted on
probablliry paper, the similarity of data from the stations la evident
(Fig. 4). The geometric mean turbldity from the probabllity dimtrhulion
ig 0,37 NTU. The clustering of values in the 0.20 - 0.50 NTU raonge is
shown in the bar graph (Fig. 5).

The only station which shows a significant difference from other
stations is station 6 which is significantly different from stations 3
and 8 at the .05 significance level. Station 6 is significantly less
turbid than stations 3 and 8 but the total difference in means is less
than 0.2 NTU. No cother significant differences exist at the .05 signi-
ficance level for any other comparison of station turbidity.

Turbidity readings from the control sampling site (Station 9) reveal
lower turbidity than the water monitoring stations. The control site is
iocated well out from terrestrial influences of Moen and is more repre-
sentative of open lagoon waters. The mean turbidity of station 9 was
0.24 NTU (Table 4).

The relatively high standard deviation (as a percent of mean tur-
bidity) of most stations indicates the fluctuations in turbidity that
can be expected in conditions ranging from calm seas to squalls and
stormy weather since these conditions were encountered during the
gampling pregram,

The influence of tidal change on turbidity levels was statistically
analyzed by comparing readings obtained during rising, slack, and
falling tides (Table 5). The mean turbidities of the stations during
rising tides ranged from 0.25 NTU (Statiocn 9) to 0.47 NTU (Station 2).
The mean turbidities of the stations during falling tides ranged from
0.31 NTU (Station 2) to 0.45 NTU (Station 8). Slack tide turbidities
had the widest variation in mean turbidities ranging from 0.23 NTU
(Station 9) to 0.63 NTU (Station 3). The grand mean for rising tide
turbidity was 0.38 NTU, based on 43 readings and 0.37 NTU for falling
tides, based on 74 readings. A comparison of the grand means of all
stations during rising, falling, and slack tide conditiomns showed no
significant difference.

Temperature

Water temperatures within the study avea ranged from 28.6 to 30.1°C
(standard deviation of 0.4°C). Surface temperatures were about 0.5°C
warmer than bottom or mid-depth temperatures on days with predominantly
sunny skies. On the July 2lst and August 4th sampling dates, when
overcast skies predominated, surface and bottom temperatures were more
uniform (Table £). Based on the results obtained, temperatures in the
study area can be expected to fall within omne degree of 29.4°C centi-
grade with predominant factors in temperature being amount of sunlight
and time of day.



pH

The pH within the water quality zone ranged from 8.08 to 8.28. The
mean value was 8.21 for all stations and depths. No significant differ-
ences were detected between the sampling site pH values (Table 7). The
pH of waters in the water quality zone should usually fall within the

range 8.2 * 0.2 pH units.

Salinity

Salinity values obtained from both in situ probe and refractometer
readings for surface {-1lm) and bottom (+1 to 2m) waters are presented in
Table 8. Mean salinity values ranged from 33.0 ppt (Station 8, bottom)
to 34.1 ppt (Staticn 9, bottom). The mean values of lagoon waters at
stations 1 through 8 are lower than normal oceanic salinity. This in-
dicates that the near island lagoon waters are influenced by terrestrial
runoff. Salinity at station 9 is more indicative of open water lagoon
salinity.

The lower salinities recorded for station 8 are probably a result
of a dilution caused by effluent discharge from the Point Gabert sewer
outfall. Surface salinities ranged from 31.5 to 35.0 ppt with a mean
of 33.2 + 1.5 ppt. Bottom salinities ranged from 29.2 to 35.5 ppt.
These values are consistent with those obtained in the Point Gabert
sewer outfall study (Tsuda et al., 1975). Salinities in the 1975 study
for surface water 30m away from the diffuser site ranged from 32.0 to

33.0 ppt.

Standard deviations deo not indicate a significant difference between
surface and bottom mean salinity at monitoring stations although many of
the probe salinity readings indlcate that there were slight differences.
During periods of moderate to heavy swell or high winds there appeared
to be more uniform mixing of lagoon waters.

Probe salinity values were almost always lower than those obtained
with the refractometer. This may mean that the internal temperature
calibration of the probe is off, although it was calibrated before field
use. Salinity values obtained on July 21 and August 4, 1979 are believed
to more accurately reflect the station salinities. Salinities during
these sampling periods ranged from 33.C (statious 3 and 4, surface) to
35.0 ppt {(station 9, surface and bottom). The mean salinity during those
sampling periods was 33.8 * (.5 ppt.

Salinity values obtained in previous studies at Dublon (Amesbury et
al., 1977) and Tol Islands (Clayshulte et al., 1978) also showed a wide
variation with values ranging from 33.3 to 35.5 ppt.

Dissolved Oxygen

Dissoved oxygen concentrations in the water quality monitoring
zone ranged from 4.40 mg/% to 9.15 mg/f (Table 9). The mean values
for each site and depth show no significant difference at the 5 percent



significance level based on the F distributions with means ranging
from 5.75 mg/% to 6.46 mg/f (Table 9). The arithmetic mean of all
oxygen readings in the water quality monitoring zone was 6.08 mg/e
(standard deviation 0.17 mg/%). When the data are plotted on probabi-
iity paper they yield a mean of 6.04 mg/¢ (Fig. 6).

The dissolved oxygen concentrations, as can be seen from the low
standard deviation, are usually quite close to the mean value. Oxygen
saturation of seawater at the salinity and temperature measured in the
water quality monitoring zone was 6.3 mg/%. Therefore, the sampled
seawater usually ranged from 94 to 99 percent saturation with an overall
range from 70 to 129 percent saturation. Since all samples were collected
during daylight hours the values would be expected to be near or at
saturation levels. '

Total Phosphorus

Total phosphorus concentrations ranged from 0.011 to 0.091 mg/R
at the ecight water quality stations. At station 9, outside the water
quality monitoring area, phosphorus ranged from 0.009 to 0.020 mg/%.
No significant differences exist between station means. Within stations,
surface and bottom phosphorus levels were higher than those at 5 meter
depths (Table 10).

The mean surface phosphorus concentration was 0.026 mg/%. These
values are low and characteristic of unpolluted water. Fig. 7 shows the
plot of values obtained in a probability distribution. The geometric
mean obtained from the graph is 0.020 mg/%. The arithmetic mean con-
centration of phosphorus at Station 9, well outside of the water quality
boundary, was 0.013 mg/%.

Total Nitrogen

Total nitrogen concentrations in the study area ranged from below
detection limits (0.01 mg/%) to 0.54 mg/% TKN. Results of samples
analyzed within stations varied so much between this range that station
mean values differ considerably (Table 11) due to the relatively small
number of samples analyzed per station. When the values obtained are
plotted on probability paper they yield a geometric mean of 0.038 mg/%
TKN which probably better represents the typical values to be obtained
at a particular station (Fig. 8). Unlike the case of phosphorus,
nitrogen concentrations at station 9 were not gignificantly lower than
concentrations obtained in the water quality monitoring zone. Due to
the fact that many samples contained TKN concentrations below the
detection 1imit of the Standard Method used in analysis, an accurate
nigrogen:phosporus ratio cannot be determined other than putting it
below 4:1.
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Heavy Metals

The results of the heavy metal analyses are presented in Table 12.
Concentrations of zinc, copper, lead, and arsenic were below the detec-
tion limits of the techniques used. The detection limits are below the
concentrations allowed by proposed TTPI water quality standards for
these metals. For zinc, copper, and lead the concentrations were below
0.05 mg/%. Arsenic concentrations were below 0.0l mg/h.

Significant mercury presence was found in two samples (from stations
6 and 8) with all other samples containing less than 0.001 mg/%. Station
8 had a relatively high mercury content of 0.0290 mg/%. Only by means
of additional analyses of the water in this area can be a possible explana-
tion be found for this reading. 1t is possible that the sewage and
waste water effluent (discharged less than 40 meters away) are mercury
contaminated and responsible for the high reading obtained.

Previous Environmental Studies in Truk Lagoon

Water quality data collected in three previous environmental studies
are presented in Table 13. The studies involved a survey of the effect
of the Point Gabert sewage treatment plant outfall in the marine environ-
ment (Tsuda et al., 1975) and surveys of the possible effects of the
proposed tuna fishery complexes on Dublon {(Amesbury et al., 1977} and
Tol Islands (Clayshulte et al., 1978},

The limited amount of water quality sampling data in these repofts
falls within the range of values obtained in this report.

Air Quality Monitoring

The results of the air particulate sampling indicate low levels of
air particulates at both sites with geometric means of 17.1 ug/m3 and
14.9 ug/m3 for the weather station and quarry site respectively. Daily
means of air particulates ranged from less than 10 ug!m3 to over 41.5
pg/m3 (Table 14). The high value of 41.5 ug/m3 was obtained at the
Metitiu Quarry site on a date when rock crushing activity and sieveing
was taking place for meost of the work day. The roads in Truk, since
they are predominantly dirt or paved with dirt shoulders, produce dust
in observable clouds during dry conditions. During the week of sampling,
however, conditions were usually wet with daily showers.

Noise Quality Monitoring

Figures 9, 10, and 11 show the results of the 24-hour sound mea-
surement surveys conducted at each of the selected areas. The data
reveal a typical pattern of lower levels and narrow sound level ranges
in late evening to early morning hours and higher levels and wider sound
level ranges during daylight hours.



11

For each figure the plots of slow response are the mean values of
the seven readings taken during each half hour period. The data reveal
a quiet environment at the airport terminal except during a plane arrival
and departure which occurs (as of July, 1978) only six times a week or
about once a day. The plane arrival to departure time is usually less
than one hour resulting in high noise levels occupying only from 4 to 5
percent of the daily time period at the airport terminal area.

Table 15 shows the noise levels produced by activities common to
the airport terminal area, Plane operations dominate the higher noise
levels (105 dB) as would be expected. Another gignificant noise con-
tributor (80-90 dB) is construction equipment operation (i.e. bulldozer).
This equipment is used in maintenance of the runway surface and shoulders
and in land clearing activity between the airport runway and the sewage
treatment plant. An OICC field office is located in the same area and
traffic to and from this office, besides traffic to the airport terminal,
weather station, and airport supporting facilities, contributes the next
highest segment of background noise levels (approximately 60 dB) after
construction equipment operation. Traffic on the road through Iras
village and other village activities produce the next most significant
noise contribution (approximately 50 dB).

Taken as a whole, background noise levels average 45 dB from 8:00
a.m. to 5:00 p.m. Night time noise levels average only some 3 decibels
lower (42 dB). The minimum noise level was only 5 dB below this mean
at 37 dB which indicates the quietness of this area. The Ldn was 48.7.

Metitiu Quarry site noise levels were higher than either the
Airport Terminal or the Pou Bay Causeway. The Ldn of 58.1 dB was 10
decibels higher than the Ldn at the other two sites. The main cause
of the higher average noise level is wind derived noise. The area is
densely populated with coconut palms and other trees. Winds in excess
of 10 Kts., such as those occurring at the monitoring site, create a
high background noise level of 50 - 55 dB (Table 3). The average
background noise level was 54 dB for both daylight and evening hours.

Flevated noise levels with greater ranges of values were observed
during daylight working hours and were a result primarily of rock
crushing work at the quarry. The highest half hour average noise
level (68 dB) was a result of quarry rock crushing activity from 9:30
to 10:00 a.m.

Peak noise levels at the quarry sound measurement site were alsc
a result of the rock crusher (8%9.5 dB). Heavy traffic on the road
fronting the quarry was also a significant nolse contributor (83.0 dB).
Other events which produced decibel readings close to or above 80 decibels
were rain showers and associated wind noise (82 dB), general quarry work
excluding rock crushing (81 dB), and landings at the airport (80 dB).
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The 80 dB reading for the jet landing may be lower than a reading taken
at the station when the jet takes off in the easterly direction. A
reading of this event was not obtained. Table 15 also presents other
lessor contributors to peak noise events, Wind gusts through the palm
fronds and pig pen noises (both 76.5 dB) are common events at the Metitiu
Quarry measurement site. Light traffic (one vehicle of apparent typical
loudness) preduced decibel readings of 537 dB. Engine noise from the

rock crusher crane produced a constant 55.5 decibel neise level when
operating.

The noise levels at Pou Bay were affected during the study by incle-
ment weather during the early morning hours. Both high winds (>25 Kts.)
and surf caused elevated noise readings (Fig. 11) of over 50 decibels.
The Ldn was 48.1, least of all three stations studied. During practi-
cally windless and surfless conditions during the early evening hours
the average noise level dropped to just below 40 decibels.

Peak noises during the day were attributed to airliner take-off
(87.7 dB) and activities occcurring on the causeway (Table 5). Morning
and late afternoon shuttle boats (outboard motors} from Fano Island
produced readings of 84.5 dB. Net fishermen, fishing off the beat
docking area within 100 feet of the sound level meter, produced readings
of 84 decibels. During the period of inclement weather rain and surf
noise registered a high of 82.7 decibels. A commercial airliner fly by
on approach to the airpert produced a high decibel reading of 71. The
remaining peak noises were derived from vehicular traffic along the
road through Tunuk viliage (64.5 dB).

One unusual ncise factor was observed at the Pou Bay noise measure-
ment site. Large peak readings of 80-90 decibels were recorded at night
when apparently no sound was heard. After careful watching and listening
the readings were attributed to either insect noises from insects flying
near or in c¢lose vicinity to the microphone or to crustacean noises
during night time feeding activity. When an octave band analyses of the
pops and cracks heard from crustaceans was undertaken, the highest fre-
quency band of 31,500 predominated.

High frequency octave bands of 16,000 and 8,000 were noted in the
band analysis of these ''socunds'. As mentioned, these insect or crusta-
cean "sounds" were usually unnoticed by the person monitoring the sound
level meter and are mentioned only so that future workers will be aware
of this field comndition.

RECOMMENDED TURBIDITY STANDARD

Results show that turbidity in the water quality zone is similar
for areas rumning from the northeast end of the airport runway to the
southwest end of Pou Bay. Values in excess of 1 NTU are extremely rare
{1.3%). The data were collected over 1/4 of the annual cycle and sea-
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sonal changes in current direction or speed could produce lower or higher
turbidities,

Rased on the data collected, a turbidity limit of 2 NTU is justifi-
able and responsible if waters beyond the water quality boundary are to
be kept free of substantial construction or dredge produced turbidity.
Based on the probability distribution (Fig. 4}, a 2 NTU turbidity reading
should occur only once in every 1,493 samplings. A total of only 288
turbidity samples are expected to be taken at the eight water sites
during the part B phase of the monitoring program.

A turbidity limit of 2 NTU alse will be close to the proposed tur-
bidity standard for the proposed Trust Territory of the Pacific Islands
(TTPI) Water Quality Standards. The proposed turbidity standard requires
that natural turbidities are not affected by more than 10% in Class A
waters. (recreational, aesthetic enjoyment, support and propogation of
aquatic life) and no more than 20% in Class B waters {areas immediately
adjacent to boat docking facilities). If natural turbidity reaches 1.5
NTU (the highest turbidity measured in the study) 20% or 10% of this
value added to 1.5 will produce a figure close to but below 2 NTU.
According to the executive officer of the Trust Territory Environmental
Protection Board (TTEB), the proposed TTPI Water Quality Standards should
become effective within the next few months.

It is recommended that upon finding a turbidity reading in excess
of 2 NTU, subsequent (hourly, or more frequent) readings be taken for
two additional hours to insure that the violation is due to sustained
construction operations and not due to freak conditions or events. Also,
additional turbidity readings should be undertaken in other areas out-
side the mixing zone that are likely to be affected by the violation so
that the extent of the violation can be determined.

The TTEB should also conduct daily visual inspections of the dredg-
ing and construction operations for evidence of sizeable silt plumes
which might produce violations of the turbidity standard and other TTP1
water quality standards.

SUMMARY

Eight water quality monitoring stations were selected for biweekly
water quality monitoring over a three month period (May 21, 1978 to
August &, 1978). The stations were established beyond the water quality
boundary and placed to cover all work areas included in the airpert
construction project.

Two air quality {airborne particulates) stations were established
for continuous one week sampling in two areas likely to be affected by
airport construction activity.
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Three noise monitoring stations were established for continuous
24-hour sampling in three areas likely to be affected by consiruction
actlivity.

Results of the water quality monitoring indicate that nutrients
{nitrogen and phosphorus} and dissolved oxygen fall well within the
proposed TTPL Water Quality Standards for either Class A or B waters
under which these waters are to be classified. The geomeiric mean
concentrations of phosphorus, nitrogen, and dissolved oxygen at the
water quality monitoring stations were 0.020 mg/%, .038 mg/2, and 6.04
mg/% respectively. Based on the collected data, a turbidity limit of
2 NTU is recommended for the water quality zone beyond the water quality
boundary.

Heavy metal analyses of water near the sewage treatment plant out-
fall (station 8) indicate possible mercury contamipation (0.029 mg/p).
Additional sampling for mercury in this area and of sewage effluent
1s recommended.

Air quality sampling with high volume air samplers for one week
obtained geometric mean air partlculate concentrations of 17.1 pg/m?
at the weather station and 14.9 ug/m across from the Metitiu Quarry.

Sound level pressure readings of background noise obtained Ldn
values of 48.7 dB(A) at the Weather Station, 58.1 dB(A) across from
the Metitiu Quarry, and 48.1 dB(A) at the Pou Bay Causeway. Peak noise
levels at the Weather Station (105 dBA) and Pou Bay Causeway (87 dBA)
were a result of commercial airliner landings or taxiing at the airport.
The rock crusher produced the loudest scund pressure level readings at
the quarry station (89 dBA).
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Table 12. Heavy metal analyses of water samples collected at 5 meter depths from
the eight water quality monitoring stations and the control station
(Station 9). Concentrations in mg/L.

-STATION Zn Cu Pb Hg As
1 <0.05 <0.05 <0.05 <(.0010 <0.01
2 <0.05 _ <0.05 <(.05 <(}. 0010 <0.01
3 <0.05 <0.05 <0.05 <0.0010 _ <0.01
4 <(.05 _ <0.05 <0.05 <0.0010 <(.01
5 <(.05 <0.05 <0.05 <0.0010 <0.01
6 <(0.05 <0.05 <0.05 0.0050 <0.01
7 <0.05 <0.05 <0.05 <0.,0010 <0,01
8 <0.05 <0.05 <0.05 0.06290 <(.01
9 <0.05 <0.05 <0.05 <(.0010 <0.01
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Table 14 Air particulate sampling results in micrograms per cubic meter of
filtered air (pg/m3). The daily sampling period was 24 hours,
unless otherwise noted. :

WEATHER
DATE STATION QUARRY
6/20/78 16.9 13.8
6/21/78 7.8 " 15.5
6/22/78 18.8 16.7
6/23/78 1.6 ™" 41.5
6/24/78 9.9 12.1
. 6/25/78 12.6 8.4
6/26/78 26.8 10.9
6/27/78 23.2 —
Geometric Mean 17.1 14.9

% Exact sampling time unknown, assumed to be 24 hours.

#*k Sampling time - 3 hours, 13 minutes. Not included in geometric mean.
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APPENDTX

The following are detailed descriptions of the nine watcer quality

stations.

Station 1 -

Station 2 -

Staticen 3 ~

Station 4 -

Station 5 -~

1s east of Pou Channel on a prominent outcropping

of the East Pou Reef margin (Fig. 3). This lagoon-
ward extension of the reef wmargin is bordered on the
east and west by small sandy indentations. The
station is ca. 20m lagoonward of the central portion
of the outcropping at an average depth of 8m on the
western side of a coral/sand ridge.

is west of Pou Channel on a major extension of West
Pou Reef (Fig. 3). A white channel marker is located
on the lagoonward tip of the reef flat projection.

The staticn is ca. 25m lagoonward of this marker bouy
in a large Porites coral head. The base of the Porites
head 1s at an average depth of 7m. The surrounding
area is sandy and rapidly descends to ca. 15m lagoon-
ward.

is off the arm east of a large indentation on the

West Pou Reef margin (Fig. 3). East of the satation

is a large narrow indentation. Visible on the lagoon-
ward tip of the east arm is a large table~top Acropora.
This arm descends northward as a broad ridge to a
depth of approximately 16m. The station is 10-12m
north of a table~top Acropora at an average depth of
8m.

is off the arm west of the large indentation cn the
West Pou Reef margin (Fig. 3). The tip of the arm
is composed primarily of coral rubble with slope
rapidly descending to the lagoon floor on the west
side. The gentle eastern sandy slopes have numerous
low coral rubble mounds. The station is lagoonward
of the coral rubble tip on the western side of the
ridge at a depth of 7m. ’

ig off the reef margin across from the center of the
Metitiu Reef dredge area (Fig. 3) at a depth of 9m.
The station is on a north-south line with the
artificial rock pier. The bouy is attached to a
coral/rubble mound 68m from the reef margin and
lagoonward extent of the pier. The surrounding

area is primarily sand slope with sparse large coral/
rubble mounds. The sand slopes descend rapidly
lagoonward (north)} to depths in excess of 15m.
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Station 6

Station 7

Station 8

Station 9

is west of Metitiu Reef off the northeast end of the
runway on a coral rubble mound (Fig. 2). Inshore
and just west of the station is a small rock jetty
(length 35m) with a small rock breakwater on the
western side. The station is 85m lagoonward of the
tip of the rock jetty at a depth of 7m. The coral
rubble mound is isolated by a narrow sand patch.
Numerous coral/rubble mounds surround the station.

is off of the central portion of the runway (Fig. 2)
at a depth of 9m. The station is midway between

the 2000/3000 ft. markers on the existing runway.
The bouy is attached to a massive Porites head 140m
from the existing runway shoreline. The coral mound
is surrounded by an extensive sand slope. The
surrounding sand slopes have an average depth of 9m.

is off (north) of the southwestern end of the runway
in the vicinity of the Point Gabert sewer outfall
diffuser on a low rubble mound (Fig. 2} at a depth
of 12m. Station 8 is approximately 30m northwest of
the sewer outfall diffuser and is il5m from the
shoreline. The low rubble mound ranges in depth
from 10.2~12.5m,

is on the eastern side of a large patch reef that
lies approximately half-way between Moen and Fano
Islands (Fig. 3) at a depth of 7m. The periphery of
the patch reef in the vicinity of the station rapidly
descends to depths in excess of 20m. The station is
a large rubble mound surrcunded by sand patches.

-



