


Summary Attachment for Revised 301 (h) Applications for
Agana and Northern District WWTP's

Dissolved Oxvgeri

Dissolved oxygen (DO) profile surveys for both the Agana and Northern District offshore sites
were initiated by Noda and Associates on Nov. 6, 1998 and continued until Nov. 14, 1998. The
data shows that dissolved oxygen profiles range throughout the water columns from about 105%
to 95% at Agana and about 100% to 96% at the Northern District offshore site. These results
were expected as historic DO data showed concentrations near 100% saturation (See Appendix
A). ' '

Salinity

Sahmty—temperature—depth (STD) profiles were also obtained between Nov. 6, 1998 and Nov. 14,
1998. From this information, density profile data were calculated. In general, the data obtained
during the November 1998 field program indicates that the water column at both sites are
essentially of uniform density to the 70 meter depth, which was the' maximum extent of the
-profiling. This is a usual situation in Pacific water where the upper mixed layer is usually of the
order of 100 meters from the surface. If the density profile data from the Agana and Northern
District sites are overlaid together, the data are very similar, which would be expected due to the
relatively close proximity between the two sites. Historic reports illustrate similar data that
enforces the STD study (See Appendlx B).

Currents

A 6-day mooring study was conducted by Noda and Associates in both Agana and Northern
Districts. Two current meters were deployed on November 7, 1998, one of which was placed at
the 205-foot contour in Agana District located at 13-29.09N Latitude and 144-44.65E Longitude. '
This meter was set at a sensor depth of 108 feet (33 meters) and at a bottom depth of 200 feet (61
meters). Magnetic declination was set at 1.8 degrees. At the nominal depth of 108 feet of water
the sensor moved toward the southwest-southeast at a mean speed of 0.2 feet per second (0.06
m/s). The speed varied from 0.0 to 0.8 foot per second (0.2 m/s).

The second current meter position was set at the 195-foot contour in Northern District located at
13-33.13N Latitude and 144-48.26E Longitude. The nominal depth was located 89 feet (27
meters) deep with a bottom depth of 190 feet (58 meters). Magnetic declination was also set at
1.8 degrees. At a depth of 89 feet of water the meter sensor moved northeasterly-south at a mean
speed of 0.3 feet per second (0.08 m/s). Speeds ranged between 0.0 to 1.1 feet per second (0.3
m/s) (See Appendix C). Both meters were retrieved on November 13, 1998.

Waves

Wave and wave climate at the Agana and Northern districts have been addressed by Noda and
Associates (See Appendix D). Profiles of typical wind and deepwater wave conditions to be



expected at the site was developed from data contained in the Summary of Synoptic
Meteorological Observations (SSMO). Preliminary evaluations of monthly typical historic wave
conditions at the Agana and Northern District outfall locations showed that May and possibly
June are the months with the lowest frequency of wave occurrence. Percent occurrence of wave
activity increase significantly in July and continues to increase towards the end of the year.

All major tropical cyclone evens from 1946-1997 which have significantly affected Guam were
computer simulated using a moving hurricane model which has been calibrated and verified for
Pacific hurricanes and typhoons. The model generates graphical displays of the two-dimensional
surface wind field, wave field and wave period fields as well as tabular outputs for a cross-section
passing through the maximum winds. The maximum offshore wave conditions were determined
from a hindcast analysis of Typhoon Paka 1997. Maximum wave-induced velocity and

- accelerations a$ a function of a water depth were developed using Dean's Stream Function Theory
for nonlinear waves.

In additon, a wave refraction analysis was performed for each site. A computer wave refraction
analysis was performed for periods ranging from 8-16 seconds, and for all possible wave
directions. The wave refraction coefficient K, was determined for each wave period and for
various wave approach directions. The refraction model grid area is shown in Appendix D. The
bathymetric grid consisted of 15 points in the north-south direction and 28 points in the east-west
direction, with a grid size of 250 feet. The refraction analysis was perfomed for the proposed
offshore diffuser in Agana at a water depth of approximately 200 feet. The analysis shows that
waves approaching from about 350°T through 20°T undergo little or no refraction effects since
these waves approach perpendicular to the offshore bottom contours. The refraction analysis was
perfomed for the proposed offshore diffuser in Northern District at a water depth of
approximately 190 feet. The analysis shows that waves approaching from about 270°T undergo
little or no refraction effects since these waves approach perpendicular to the offshore bottom
contours. Appendix D includes figures that show the variation of refraction coefficient as a
function of deepwater approach direction, for wave periods from 10 to 16 seconds.



APPENDIX A:

DISSOLVED OXYGEN PROFILES
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APPENDIX B:

SALINITY-TEMPERATURE-DEPTH PROFILES



(Lat. and Long. in WGS 83)
MONTH DAY'YEAR DEPTH DO DO TEMP Cond Turb pH ORP Lat. Long..
(meters) Pct Sat mg/l (C) mS/cm NTUs mV
11 6 .98 0.10 93.5  0.00 30.33 0.71 3 7.10 290 13 29 14.72N 144 44 41.14E
11 6 98 7.62 104.2 0.00 29.18 1.18 0 8.23 348 13 29 14.72N 144 44 41.U4E
11 6 98 14.36 100.6 0.00 29.12 1.10 0 ~8.24 333 13 29 14.72N 144 44 41.14E
11 6 98 25.30 100.6 0.00 29.09 1.10 O 8.25 327 13 29 14.72N 144 44 41.14E
11 6 98 37.72 98.8 0.00 28.80 1.02 O 8.25 324 13 29 14.72N 144 44 41.14E
11 6 98 §44.12 57.9 0.00 28.76 1.06 O 8.25 323 13 29 14.72N 144 44 41.14E
11 6 98 52.68 97.8 0.00 28.69 1.10 O 8.25 322 13 29 14.72N 144 44 41.14E
11 6 98 58.33 97.5 0.00 28.69 1.10 O 8.25 321 13 29 14.72N 144 44 41.14E
11 6 98 64.96 97.1 0.00 28.64 0.78 0 8.25 321 13 29 14.72N 144 44 41.14E
11 6 98 74.13 98.3 0.00 28.29 1.05 0 8.25 320 13 29 14.72N 144 44 41.14E
11 12 98 0.40 104.8 8.04 28.36 0.00 O 7.94 252 13 29 14.19N 144 44 43.04E
11 12 98 12.81 100.0 6.15 29.08 2.76 0 8.16 208 13 29 14.19N 144 44 43.04E
11 12 98 17.84 99.7 6.13 29.07 2.73 0 8.17 213 13 29 14.19N 144 44 43.04E
11 12 98 29.24 98.2 6.04 29.06 2.78 0 8.17 -234 13 29 14.19N 144 44 43.04E
11 13 98 0.41 99.3 7.50 28.36 4.92 10 7.86 283 13 29 13.51N 144 44 54.85E
11 13 98 12.30 97.2 5.98 29.07 2.80 0 8.18 247 13 29 13.51N 144 44 54.85E
11 13 98 18.96 96.8 5.95 29.05 2.79 0 8.18 251 13 29 13.51N 144 44 54.85E
11 13 98 28.59 96.5 5.94 29.05 2.80 0 8.18 254 13 29 13.5IN 144 44 54.85E
i1 13 98 31.59 97.4 5.99 29.05 2.80 O 8.18 258 13 29 13.5IN 144 44 54.85E
11 13 98 60.55 95.2 5.86 29.04 2.80 0 8.18 266 13 29 13.5IN 144 44 54.85E

/
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AGANA WWTP DISoOLVED OXYGEN (DO) PROFILE D..cA OBTAINED
DURING NOV. 6-13, 1998 BY EDWARD K. NODA AND ASSOCIATES, INC.




WWTP DIFFUSER SITE DENSI] DATA

AGER
MONTH DEPTH DENSITY TEMP SAL DAY YEAR DATA SOURCE STATIO}
(meters) gm/cm”3 ) 0/00 7
1 " 0 1.02140 28.8 34.0 7 82 Gov. of Guam, Water Quality Data AGMX
1 3 1.02150 28.5 34.0 7 82 Gov. of Guam, Water Quality Data AGM
1 0 1.02137 28.9 34,0' 7 - 82 Gov. of Guam, Water -Quality Data AGMX1
1 3 1.02150 28.5 34.0 7 82 Gov. of Guam, Water Quality Data AGMX1
1 6 1.02154 28.4 ©34.0 7 82 Gov. of Guam, Water Quality Data AGMX1
1. 0 1.02137 28.9 34 _VO 7 82 Gov. of Guam, Water Quaiity Data AGMX?2
1 3 1.02150 28.5 34.0 7 82 Gov. of Guam, Water Quality Data AGMX2
1 6 1.02154 28.4 34.0 7 82 Gov. of Guam, Water Quality Data AGMX?2
1 0 1.02154 28.4 34.0 7 86 Gov. of Guam, Water Quality Data AGMX |
1 10 1.02154 28.4 34.0 7 86 Gov. of Guam, Water Quality Data AGMX
1 20 1.021%91 -28.4 34.5 7 86 Gov. of Guam, Water Quality Data AGMX
2 0 1.02215 26.5 34;0 4 82 Gov. of Guam, Water Quality Data AGMX
2 3 1.02290 26.5 35.0 4 82 Gov. of Guam, Water Quality Data AGMX
2 6 1.02296 26.3 35.0 4 82 Gov. of Guam, Water Quality Data AGMX
2 0 1.02218 26.4 34.0 4 82 Gov. of Guam, Water Quality Data AGMX1
2 3 1.02293 26.4 35.0 4 82 Gov. of Guam, Water Quality Data AGMX1
2 6 1.02293 - 26.4 35.0 4 82 Gov. of Guam, Water Quality Data AGMX1
2 0 1.02293 26.4 35‘_0 4 82 Gov. of Guam, Water Quality Data AGMX2
2 3 1.02283 26.4 35.0 4 82 Gov. of Guam, Water Quality Data AGMX?2
2 6 1.02221 26.3 34.0 4. 82 Gov. of Guam, Water Quality Data AGMX2
2 0 1.02290 26.5 35.0 1 83 Gov. of Guam, Water Quality Data AGMX
2 3 1.02290 26.5 35.0 1 83 Gov. of Guam, Water Quality Data AGMX
2 6 1.02290. 26.5 35.0 1 83 Gov. of Guam, Water Quality Data AGMX
3 0 1.02183 27.5 34.0 5 g1 Gov. of Guam, Water Quality Data AGM
3 3 1.02023 27.8 . 32.0 5 81 Gov. of Guam, Water Quality Data AGMX
3 6 1.02020 27.9 32.0 S5 81 Gov. of Guam, Water Quality Data AGMX
3 0 1.02180 27.6 34.0 5 81 Gov. of Guam, Water Quality Data AGMX?2
3 3 1.02186 27.4 34.0 5 81 Gov. of Guam, Water Quality Data AGMX2
3 6 1.02196 27.1 34.0 5 81 Gov. of Guam, Water Quality Data AGMX2
3 0 1.02167 28.0 34.0 4 82 Gov. of Guam, Water Quality Data AGMX
3 3 1.02248 27.8 35.0 4 82 .Gov. of Guam, Water Quality Data AGMX
3 6 1.02173 27.8 34.0 4 82 Gov. of Guam, Water Quality Data AGMX
3 0 1.02235 28.2 35.0 4 82 Gov. of Guam, Water Quality Data AGMX1
3 3 1.02258 27.5 35.0 4 82 Gov. of Guam, Water Quality Data AGMX1
3 6 1.02258 27.5 35.0 4 B2 Gov. of Guam, Water Quality Data AGMX1
3 0 1.02242 28.0 35.0 4 82 Gov. of Guam, Water Quality Data AGMX2
3 3 1.02245 27.9 35.0 4 82 Gov. of Guam, Water Quality Data AGMX2
3 6 1.02252 27.7 35.0 4 82 Gov. of Guam, Water Quality Data - AGMX2
3 0 1.02274 27.0 35.0 1 83 .Gov. of Guam, Water Quality Data AGMX
3 3 1.02281 26.8 35.0 1 83 Gov. of Guam, Water Quality Data AGMX
3 6 1.02281 26.8 35.0° 1 83  Gov. of Guam, Water Quality Data AGMX
4 0 1.02180 ‘27,6 34.0 8§ -81 Gov. of Guam, Water Quality Data AGMX
4 3 1.02258 27.5 35.0 8 81 Gov. of Guam, Water Quality Data AGMX
4 6 1.02258 27.5 v 35.0 8 81 Gov. of Guam, Water Quality Data AGMX
4 0 1.02183 27.5 34.0 8 81 Gov. of Guam, Water Quality Data AG 1
4 3 1.02183 27.5 34.0 8 81 Gov. of Guam, Water Quality Data AGt... 1
4 6 1.02274 27.0 35.0 8 81 Gov. of Guam, Water Quality Data - AGMX1
4 0 1.02177 27.7 34.0 § 81 Gov. of Guam, Water Quality Data AGMX2
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MONTH DEPTH DENSITY ‘@ "™P SAL DAY YEAR DATA ?’” RCE STATIO!

(neters) gm/cm”3  J) 0/00
4 3 1.02258 27.5 k 35.0 8 81 Gov. of Guam, i«latj.er Quality‘”ﬁat_aw . AGMX 2
4 6 1.02274 27.0 35.0 8 81 Gov. of Guam, Water Quality Data AGMX2
4 0 1.02242 28.0 - -35.0 13 82 Gov. of Guam, Water Quality Data AGMX
4 3 1.02248 27.8 35.0 13 82 Gov. of Guam, Water Quality Data AGMX
4 "6 1.02258 27.5 35.0 13 82 Gov. of Guam, Water Quality Data. AGMX
4 0 1.02170 27.9 34.0 13 82 Gov. of Cuam, Water Quality Data AGMX1
4 3 1.02255 27.6 35.0 13 82 Gov. of Guam, Water Quality Data AGMX1
4 6 1.02255 27.6 35.0 13 82 Gov. of Guam, Water Quality Data AGMX1
4 0 ‘1.02248 27.8 35.0 13 82 Gov. of —Guam, Water Quality Data AGMX2
4 3 1.02255 27.6 35.0 13 82 Gov. of Guam, Water Quality Data AGMX2
4 6 1.02180 27.6 34.0 13 82 Gov. of Guam, Water Quality Data AGMX2
4 0 1.02281 ‘ 26.8 35.0 7 83 Gov. of Guam, Water Quality Data AGMX1
4 3 1.02281 26.8 35.0 7 83 Gov. of Guam, Water Quality Data AGMX1
4 6 1.02281 26.8 35.0 7 83 Gov. of Guam, Water Quality Data _ AGMX1
4 0 1.02281  26.8 35.0 7 83 Gov. of Guam, Water Quality Data AGMX?2
4 3 1.02281 26.8 35.0 7 83 Gov. of Guam, Water Quality Data AGMX2
4 6 1.02281 26.8 35.0 7 83 Gov. of Guam, Water Quality Data - AGMX2
4 0 } 02258 27.5 35.0 4 85 Gov. of Guam, Water Quality Data AGMX
4 10 1.02258 27.5 35.0 4 85 Gov. of Guam, Water Quality Data AGMX
4 20 1.02258 27.5 35.0 4 85 Gov. of Guam, Water Quality Data AGMX
4 0] :fl‘f!'02185 28.6 34.5 3 86 Gov. of Guam, Water Quality Data’ AGMX
4 10 1.02171 29.0 34.5 3 86 Gov. of Guam, Water Quality Data AGMX
4 20 1.02171 29.0 34.5 3 86 Gov. of Guam, Water Quality Data : AGMX
4 0 1.02175 28.9 34.5 3 86 Gov. of Guam, Water Quality Data AGMX1
4 10 1.02175 28.9 34.5 3 86 Gov. of Guam, Water Quality Data " AGMX1
4 20 1.02175 28.9 34.5 3 86 Gov. of Guam, Water Quality Data AGMX1
4 0 1.02212 28.9 " 35.0 3 86 Gov. of Guam, Water Quality Data AGMX2
4 - 10 1.02212 28.9 35.0 3 .86 Gov. of Guam, Water Quality Data AGMX2
4 20 1.02212 28.9 35.0 3 86 Gov. of Guam, Water Quality Data ' AGMX2
4 0 1.02173 27.8 34.0 g 87 Gov. ‘of Guam, Water Quality Data I - AGMX
4 10 1.02167 28.0 34.0 9 87 Gov. of Guam, Water Quality Data . AGMX
20 1.02167 28.0 34.0 g 87 Gov. of Guam, Water Quality Data T AGMX
4 0 1.02000 28.5 32.0 6 89 Gov. of Guam, Water Quality Data AGMX
4 10 1.02225 28.5 35.0 6 89 Gov. of Guam, Water Quality Data AGMX
4 20 1.02225 28.5 35.0 6 89 Gov. of Guam, Water Quality Data AGMX
4 0 1.02225 28.5 35.0 6 B89 Gov. of Guam, Water Quali.ty Data AGMXl
10 1.02225 28.5 35.0 6 89 Gov. of Guam, Water Quality Data AGMX1
20 1.02225 28.5 35.0 6 89 Gov. of Guam, Water Quality Data AGMX1
4 0 1.02155 27.2  33.5 25 89 Matson, A.E. (1990) E
4 5 1.02151 27.1 33.4 25 89 Matson, A.E. (1990} E
4 10 1.02136 27.1 33.2 25 89 Matson, A.E. {1990) E
4 0 1.02169 27.0 33.6 25 89 Matson, A.E. (1990) F
4 5 1.02161 27.0 33.5 25 B89 Matson, A.E. {1990} F
4 10 1.02157 26.9 33.4 25 89 Matson, A.E. (1990} F
4 0 1.02183 27.5 34.0 5 9(Q Gov. of Guam, Water Quality Data . ‘ AGMX
4 10 1.02183 27.5 34.0 -5 90 Gov. of Guam, Water Quality Data AGMX
4 20 1.02183- 27.5 34.0 S 90 Gov. of Guam, Water Quality Data AGMX
5 0 1.02160 28.2 34.0 5 81 Gov. of Guam, Water Quality Data AGMX
5 3 1.02167 28.0 34.0 5 81 Gov. of Guam, Water Quality Data AGMX
5 6 1.02167 28.0 34.0 5 81 Gov. of Guam, Water Quality Data AGMX
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MONTH  DEPTH DENSITY “MP SAL DAY YEAR DATA (‘?""-TRCE STATIC

{meters) gm/cm”3 0 0/00
5 0 1.02160 28.2 34.0 5 81 Gov. of Guam, Water Qual—i_{);_ Data AGMX1
5 3 1.02164 28.1 34.0 5 §1 Gov. of Guam, w§ter Quality Data AGMX1
5 0 1.02225 28.5 35.0 6 §2 Gov. of Guam, Water Quality Data AGMX
5 3 1.02232 28.3 35.0 6 82 Gov. of Guam, Water Quality Data AG!
5 6 1.02248 27.8 35.0 6 82 Gov. of Guam, Water Quality Data AGMX
5 0 1.02274 27.0 35.0 5 83> Gov. of Guam, Water Quality Data AGMX
5 3 1.02274 27.0 35.0 5 83 . Gov. of Guam, Water Quality Data AGMX
5 6 1.02274 27.0 35.0 5 83 Gov. of Guam, Water Quality Data AGMX
5 0 1.02242 . 28.0 35.0 9 85 Gov. of Guam, Water Quality Data AGMX
5 10 1.02242 28.0 35.0 g 85 Gov. of Guam, Water Quality Data AGMX
5 20 1.02242 28.0 35.0 9 85 Gov. of Guam, Water Quality Data AGMX
5 0 1.02204 28.0 34.5 1 86 Gov. of Guam, Water Quality Data AGMX
5 10 1.02235 2872 35.0 1 86 Gov. of Guam, Water Quality Data AGMX
5 20 1.02235 28.2 35.0 1 86 Gov. of Quam, Water Quality Data AGMX
5 0 1.02229 28.4 35.0 4 89 Gov. of Guam, Water Quality Data AGMX
5 10 1.02304 28.4 36.0 4 89 Gov. of Guam, Water Quality Data AGMX
5 20 1.02229 28.4 35.0 4 89 Gov. of Guam, Water Quality Data AGMX.
5 0 1.02304 28.4 36.0 4 B89 Gov. of Guam, Water Quality Data - AGMX1
5 10 1.02301 28.5 36.0 4 89 Gov. of Guam, Water Quality Data AGMX1
5 20 1.02304 28.14 36.0 4 89 Gov. of Guam, Water Quality Data AGMX1
5 0 1.02304 28.4 36.0 4 89 Gov. of Guam, Water Quality Data AGMX2
5 10 1.02304 28.4 36.0 4 B89 Gov. of Guam, Water Quality Data AGMX2
5 20 1.02304 28.4 36.0 4 88 Gov. of Gu.am, Water Quality Data . AGMX2
5 0 1.02160 28.2 34.0 3 90 Gov. of Guam, Water Quality Data . v AGMX
5 10 1.02164 28.1 34.0 3 90 Gov. of Guam, Water Quality Data AGMX
5 20 1.02164 28.1 34.0 3 90 Gov. of Guam, Water Quality Data AC
5 0 1.02154 28.4 34.0 21 97 Gov. of Guam, Water Drogue Study AGMX
5 10 1.02154 28.4 34.0 21 97 Gov. of Guam, Water Drogue Study » AGMX
5 20 1.02154 28.4 34.0 21 97 Gov. of Guam, Water Drogue Study’ AGMX
5 0 1.02160 28.2 34.0 21 97 Gov. of Guam, Water Drogue Study AGMX1
5 10 1.02147 28.6 34.0 21 97 Gov. of Guam, Water Drogue Study AGMX1
5 0 1.02140 28.8 34.0 21 97 Gov. of Guam, Water Drogue Study AGMXz
5 10 1.02134 29.0 34.0 21 97 Gov. of Guam, Water Drogue Study AGMXz
5 20 1.02140 28.8 34.0 21 97 Gov. of Guam, Water Drogue Study AGMXzZ
6 0 1.02154 28.4 34.0 4 81 Gov. of Guam, Water Quality Data AGMX
6 '3 1.02229 28.4 35.0 4 81 Gov. of Guam, Water Quality Data AGMX
6 6 1.02225 28.5 35.0 4 81 Gov. of Guam, Water Quality Data ’ AGMX
6 0 1.02150 28.5 34.0 4 81 Gov. of Guam, Water Quality Data AGMX]
6 3 1.02154 28.4 34.0 4 81 Gov. of Guam, Water Quality Data AGMX:
6 6 1.02154 28.4 34.0 4 81 Gov. of Guam, Water Quality Data AGMX:
6 0 1.02150 28.5 34.0 4 81 - Gov. of Guam, Water Quality Data AGMX;
6 3 1.02229 28.4 35.0 4 81 Gov. of Guam, Water Quality Data AGMX:
6 6 1.02157 28.3 34.0 4 81 Gov. of Guam, Water Quality Data AGMX:
.6 0 1.02242 28.0 35.0 8§ 82 Gov. of Guam, Water Quality Data AGMX
6 3 1.02242° 28.0 35.0 8 82 Gov. of Guam, Water Quality Data " AGMX
6 6 1.02242 28.0 35.0 8§ 82 Gov. of Guam, Water Quality Data AGMX
6 0 1.02245 v 27.9 35.0 7 83 Gov. of Guam, Water Quality Data Ai
6 3 1.02245 27.9 35.0 7 83 Gov. of Guam, Water Quality Data AGMX
6 6 1.02245 27.9 35. 0. 7 83 Gov. of Guam, Water Quality Data AGMX
6 0 1.02245 27.9 35.0 7 83 Gov. of Guam, Water Quality Data AGMX
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MONTH DEPTH DENSITY - SAL DAY YEAR DATA s(?'-"zcz STATION
(meters) gm/cm”3 2) 0/00

6 3 1.02245 27.9 3550 7 83 Gov. of Guam, Water Quality Data o AGMX1
6 6 1.02245 27.9 35.0 7 83 Gov. of Guam, Water Quality Data AGMX1
6 0 1.02245 27.9 35.0 7 83 Gov. of Guam, Water Quality Data » AGMX 2
6 3 1.02245 27.9 35.0 7 83 Gov. of Guam, Water Quality Data AGMX 2
6 6 1.02245 27.9 35.0 7 83 Gov. of Guam, Water Quality Data AGMX 2
6 0 1.02267 29.5 36.0 12 86 Gov. of Guam, Water Quality Data AGMX
6 10 1.02195 29.4 35.0 12 86 Gov. of Guam, Water Quality Data AGMX
6 20 1.02195 29.4 35.0 12 86 Gov. of Guam, Water Quality Data AGMX
6 0. 1.02235 28.2 35.0 4 87 Gov. of Guam, Water Quality Data AGMX
6 10 1.02235 28.2 35.0 4 87 Gov. of Guam, Water Quality Data AGMX
6 20 1.02235 28.2 35.0 4 87 Gov. of Guam, Water Quality Data AGMX
6 0 1.02330 27.6 36.0 13 89 Matson, A.E. (1950} E

6 5 1.02341 27.5 36.1 13 89 HMatson, A.E. (1950) E

6 10 1.02326 27.5 35.9 13 B89 Matson, A.E. (1990) E

6 0 1.02309 27.8 35.8 13 89 Matson, A.E. (1930) F

6 5 1.02347 27.3 36.1 13 89 Matson, A.E. (1990) F

6 10 1.02347 27.3 36.1 13 89 Matson, A.E. (1999) F

7 0 1.02185 29.7 35.0 g 81 ©Gov. of Guam, Water Quality Data AGMX
7 3 1.02117 29.5 34.0 9 81 - Gov. of Guam, Water Quality Data AGMX
7 6 1.02192 29.5 35.0 g 81 Gov. of Guam, Water Quality Data AGMX
7 0 1.02192 29.5 35.0 g 81 Gov. of Guam, Water Quality Data AGMX1
7 3 1.02117 29.5 34.0 9 81 Gov. of Guam, Water Quality Data AGMX1
7 0 1.02110 29.7 34.0 9 81 Gov. of Guam, Water Quality Data AGMX2
7 3 1.02189 29.6 35.0 9 81 Gov. of Guam, Water Quality Data AGMX2
7 6 1.021%2 29.5 35.0 9 81 Gov. of Guam, Water Quality Data ) AGMX2
7 0 1.0222% 28.4 35.0 6 82 Gov. of Guam, Water Quality Data AGMX
7 3 1.02229 28.4 35.0 6 82 Gov. of Guam, Water Quality Data AGMX
7 6 1.02229 28.4 35.0 6 82 Gov. of Guam, Water Quality Data AGMX
7 0 1.02229% 28.4 35.0 6 B82 Gov. of Guam,. Water Quality Data AGMX1
7 3 1.02225 28.5 35.0 6 82 Gov. of Guam, Water Quality Data AGMX1
7 6 1.02228 28.4 35.0 6 82 Gov. of Guam, Water Quality Data AGMX1
7 0 1.02229 28.4 35.0 6 ‘82 Gov. of Guam, Water Quality Data AGMX2
7 3 1.02225 28.5 35.0 6 82 Gov. of Guam, Water Quality Data AGMX2
7 6 1.02229 28.4 35.0 6 82 Gov. of Guam, Water Quality Data . AGMX2
7 0 1.02225 28.5 35.0 7 83 Gov. of Guam, Water Quality Data AGMX
7 3 1.02225 28.5 35.0 7 83 Gov. of Guam, Water Quality Data AGMX
7 6 1.02225 28.5 35.0 7 .83 Gov. of Guam, Water Quality Data AGMX
8 0 1.02117 29.5 34.0 6 81 Gov. of Guam, Water Quality Data ' : AGMX
8 3 1.02120 29.4 34.0 6 81 Gov. of Guam, Water Quality Data : ~ AGMX
8 6 1.02120 29.4 34.0 6 81 Gov. of Guam, Water Quality Data AGMX
8 0 1.02117 29.5 34.0 §& 81 Gov. of Guam, Water Quality Data AGMX1
8 3 1.02120 29.4 34.0 6 81 Gov. of Guam, Water Quality Data AGMX1
8 0 1.02117 29.5 34.0 6 §1 Gov. of Guam, Water Quality Data AGMX2
8 3 1.02195 29.4 35.0 6 81 Gov. of Guam, Water Quality Data ' AGMX2
8 6 1.02124 29.3 34.0 6 81 Gov. of Guam, Water Quality Data AGMX2
8 0 1.02297 28.6 36.0 5 82 Gov. of Guam, Water Quality Data AGMX
8 3 1.02301 28.5 36.0 L g2 Gov. of Guam, Water Quality Data AGMX
8 .6 1.02301 28.5 36.0 5 82 .Gov. of Guam, Water Quality Data AGMX
8 0 1.021%99% 29.3 35.0 2 83 Gov. of Guam, Water Quality Data BGMX
8 3 1. 4 35.0 2 83 Gov. of Guam, Water Quality Data AGMX

02195 29.

Page 4 of 7



MONTH DEPTH DENSITY ; ~MP SATL DAY YEAR DATA (" ""TRCE STATIC
(meters) gm/cm”"3 «C) 0/00
‘B 6 1.02209 29.0 35.0 2 83 Gov. of Guam, Water Quality Data AGMX
8 - 0 1.02199 29.3 35.0 2 83 Gov. of Guam, Water Quality Data AGMX1
8 3 1.02202 29.2 35.0 2 B3 Gov. of Guam, Water Quality Data - AGMY1
8 6 1.02209 29.0 35.0 2 83 Gov. of Guam, Water Quality Data AGh
8 0 1.02195 29.4 35.0 2 83 Gov. of Guam, Water Quality Data AGMX2
8 3 1.02202 29.2 35.0 2 83 Gov. of Guam, Water Quality Data AGMX2
8 6 1.02202 29.2 35.0 2 83 Gov. of Guam, Water Quality Data AGMX2
8 0 1.02192 28.5 35.0 7 84 Gov. ‘of Guam, Water Quality Data AGMX
8 3 1.02195 29.4 35.0 7 84 Gov. of Guam, Water Quality Data AGMX
8 6 1.02195 29.4 35.0 7 84 Gov. of Guam, Water Quality Data AGMX
8 0 1.02130 29.1 34.0 5 86 Gov. iof Guam; Water Quality Data AGMX
8 10 1.02168 29.1 34.5 S5 86 Gov. of Guam, Water Quality Data AGMX
8 20 1.02171 29.0 34,5 5 86 Gov. of Guam, Waterb Quality Data AGMX
'8 10 1.02209 29.0 35.0 4 g7 Gov. of Guam, Water Qﬁality Data AGMX
8 20 1.02134 29.0 34.0 4 87 Gov. of Guam, Water Quality Data AGMX
8 10 1.02209 29.0 35.0 4 87 Gov. of Guam, Water Quality Data AGMX1
8 20 1.02182 29.8 35.0 4 87 Gov. of Guam, Water Quality Data AGMX1
8 0 1.02134 28.0 34',() 4 87 Gov. of Guam, Water Quality Data AGMX2
8 10 1.02134 29.0 34.0 4 87 Gov. of Guam, Water Quality Data . AGMX2
8 20 1.02209 29.0 35.0 4 87 Gov. of Guam, Water Quality Data AGMX2
8 0 1.01954 29.9 32.0 31 98 Gov. of Guam, Water Drogue Study AGMX
8 10 1.01961 29.7 32__0 31 98 Gov. of Guain, Water Drogue Study AGMX
8 20 1.02114 29.6 34.0 31 98 Gov. of Guam, Water Drogue Study AGMX
8 0 1.01957 29.8 32.0 31 98 Gov. of Guam, Water Drogue Study AGMX1
8 10 1.02107 29.8 34.0 31 98 Gov. of Guam, Water Drogue Study AG
8 0 1.01855 30.6 31.0 31 98 Gov. of Guam, Water Drogue Study AGMX?2
8 5 1.01944 30.2 32.0 31 98 Gov. of Guam, Water Drogue Study AGMX2
8 10 1.01957 29.8 32.0 31 98 Gov. .of Guam, Water Drogue Study AGMX?2
9 0 1.02117 29.5 34.0 8 81 Gov. of Guam, Water Quality Data AGMX
9 3 1.02127 29.2 34.0 8 81 Gov. of Guam, Water Quality Data AGMX
.9 6 1.02130 29.1 34.0 8 81 Gov. vof Guam, Water Quality Data AGMX
] 0 1.02120 28.4 34.0 8 81 Gov. of Guam, Water Quality Data AGMX1
9 2 1.02124 29.3 34.0 8 81 Gov. of Guam, Water Quality Data AGMX]
) 3 1.02127 29.2 34.0 8 81 Gov. of Guam, Water Quality Data AGMX1
9 0 1.02120 29.4 34.0 8 81 Gov. of Guam, Water Quality Data AGMX?
9 3 1.02127 29.2 34.0 8 81 Gov. of Guam, Water Quality Data AGMX:
S 6 1.02130 29.1 34.0 8 81 Gov. of Guam, Water Quality Data AGMX:
9 0 1.02225 28.5 35.0 9 82 Gov. of Guam, Water Quality Data AGMX
9 3 1.02225 28.5 35.0 9 82 Gov. of Guam, Water Quality Data AGMX
9 6 1.02225 28.5 35.0 9 82 Gov. of Guam, Water Quality Data AGMX
g 0 1.021982 29.5 35.0 6 83 Gov. of Guam, Water Quality Data AGMX
g 3 1.02192 29.5 35.0 6 83 Gov. of Guam, Water Quality Data AGMX
9 6 1.02192 29.5 35.0 6 83 Gov. of Guam, Water Quality Data AGMX
9 0 1.021%2 .29.5 35.0 6 83 Gov. of Guam, Water Quality Data AGMX:
S 3 1.02182 29.5 35.0 6 83 Gov. of Guam, Water Quality Data AGMX.
°! 6 1.02192 28.5 35.0 6 83 Gov. of Guam, Water Quality Data AGMY
9 0 1.02195 29.4 3’5-0‘ 6 83 Gov. of Guam, Water Quality Data ALK
g 3 1.021%5 29.4 35.0 6 83 Gov. of Guam, Water Quality Data AGMX.
°] 6 1.02192 29.5 35.0 6 B83 Gov. of Guam, Water Quality Data AGMX
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STATION

MONTH DEPTH DENSITY ~™™P SAL DAY YEAR DATA S{P"RCE
(meters) gm/cm”3 : 2) 0/00 _

9 0 1.02114 29.6 "34.0 5 B85 Gov. of Guam, Water Quality Data AGMX

9 10 1.02117 29.5 34.0 5 85 Gov. of Guam, Water Quality Data AGMX

9 20 1.02117 °29.5 34.0 5 85 Gov. of Guam, Water Quality Data AGMX

9 0 1.02117 29.5 ,34'0 5 85 Gov. of Guam, Water Quality Data AGMX1

9 20 1.02120 29.4 34.0 5 85 Gov. of Guam, Water Quality Data AGMX1

9 0 1.02110 29.7 34.0 5 85 Gov. of Guam, Water Quality Data AGMX 2

g 10 1.02117 29.5 34.0 5 85 Gov. of Guam, Water Quality Data AGMX?2

9 20 1.02117 29.5 34.0 5 85 Gov. of Guam, Water Quality Data AGMX 2

9 O 1.02234 29.6  35.6 21 89 Matson, A.E. (1350) E

9 5 1.02234 29.8 35.7 21 89 Maetson, A.E. (1990) E

9 10 1.02242 29.8 35.8 21 89 Matson, A.E. (1590) E

9 0 1.02262 29.2  35.8 21 89 Matson, A.E. (1990) F

9 5 1.02281 28.1 36.0 21 89 Matson, A.E. (1930) F

9 10 1.02269 29.0 35.8 21 89 Matson, A.E. (1990) F
10 0 1.02110 29.7 34..()' g8 81 Gov. of Guam, Water Quality Data AGMX
10 3 1.02127 29.2 34.0 8§ 81 Gov. of Guam, Water Quality Data AGMX
10 6 1.02127 28.2 34.0 8§ 81 Gov. of Guam, Water Quality Data AGMX
10 0 1.02110 29.7 34.0 8 81 Gov. of Guam, Water Quality Data AGMX 2
10 3 1.02117 29.5 - 34.0 8 81 Gov. of Guam, Water Quality Data AGMX2
10 6 1.02117 29.5 34.0 8 81 Gov. of Guam, Water Quality Data AGMX2
10 3 1.02117 29.5 34.0 9 81 Gov. of Guam, Water Quality Data AGMX1
10 6 1.02117 29.5 34.0 9 g1 Gov. of Guam, Water Quality Data AGMX1
10 0 1.02229 28.4 35.0 26 82 Gov. of Guam, Water Quality Data AGMX
10 3 .1.02229 28.4 35.0 26 B2 Gov. of Guam, Water Quality Data AGMX
10 6 1.02229 28.4 35.0 26 82 Gov. of Guam, Water Quality Data AGMX
10 0 1.02225 28.5 35.0 7 86 Gov. of Guam, Water Quality Data AGMX
10 10 1.02225 28.5 35.0 2 86 Gov. of Guam, Water Quality Data AGMX
10 20 1.02225 °~ 28.5 35.0 7 86 Gov. of Guam, Water Quality Data AGMX
10 0 1.02120 29.4 34.0 6 87 Gov. of Guam, Water Quality Data AGMX
10 10 1.02120 29.4 34.0 .6 87 Gov. of Guam, Watex Quality Data AGMX
10 20 1.02195 29.4 35.0 6 87 Gov. of Guam, Water Quality Data AGMX
11 0 1.02134 29.0 34.0 5 81 Gov. of Guam, Water Quality Data AGMX
11 6 1.02150 28.5 34.0 5 81 Gov. of Guam, Water Quality Data AGMX
11 0 1.02134 29.0 34.0 5 81 Gov. of Guam, Water Quality Data AGMX1
11 3 1.02144 28.17 34.0 5 81 Gov. of Guam, Water Quality Data AGMX1
11 0 1.02127 29.2 34->0 5 81 Gov. of Guam, Water Quality Data AGMX2
11 3 1.02134 29.0 34.0 5 81 Gov. of Guam, Water Quality Data AGMX2
11 6 1.02150 28.5 34.0 5 81 Gov. of Guam, Water Quality Data AGMX2
11 0 1.02215 28.8 35.0 10 86 Gov. of Guam, Water Quality Data AGMX
11 10 1.02215 28.8 35.0 10 86 Gov. of Guam, Water Quality Data AGMX
11 20 1.02215 28.8 35.0 10 86 Gov. of Guam, Water Quality Data AGMX
11 0 1.02134 29.0 34.0 9 89 Gov. of Guam, Water Quality Data AGMX
11 10 1.02134 29.0 34.0 g 89 Gov. of Guam, Water Quality Data AGMX
11 20 1.02134 29.0 34.0 9 89 Gov. of Guam, Water Quality Data AGMX
12 0 1.02117 29.5 34.0 3 81 Gov. of Guam, Water Quality Data AGMX
12 3 1.02117 29.5 34.0 3 81 Gov. of Guam, Water Quality Data - AGMX
12 6 1.02137 28.9 34.0 3 81 Gov. of Guam, Water Quality Data © AGMX
12 0 1.02215 28.8 35.0 7 82 Gov. of Guam, Water Quality Data . AGMX
12 3 1.02173 27.8 34.0 7 g2 Gov. of Guam, Water Quality Data AGMX
12 ‘6 1.02248 27.8 35.0 7 82 Gov. of Guam, Water Quality Data AGMX
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'MONTH DEPTH DENSITY _' MP ~SAL: DAY YEAR DATA S(’f‘ “CE STATION
(meters) gm/cm"3 2) 0/00 \

12 0 1.02209 29.0 35.0 5 83 Gov. of Guam, Water Quality Data AGMX
12 3 1.02209 29.0 35.0 5 83 Gov. of Guam, Water Quality Data AGMX
12 6 1.02209 29.0 ‘35_0 5 83 Gov. of Guam, Water Quality Data AGMX
12 10 1.02215 28.8 35.0 3 87 Gov. of Guam, Water Quality Data AGM.
12 -20 1.02215 28.8 35.0 3 87 Gov. of Guam, Water Quality Data AGMX
12 0 1.02150 28.5 34.0 7 89 Gov. of Guam, Water Quality Data AGMX
12 10 1.02150 28.5 34.0 7 89 Gov. of Guam, Water Quality Data AGMX
12 20 1.02107 29.8 34.0 7 89 Gov. of Guam, Water Quality Data AGMX
12 0 1.02147 28.6 34.0 7 89 Gov. of Guam, Water Quality Data AGMX1
12 20 1.02147 28.6 34.0 7 89 Gov. of Guam, Water Quality Data AGMX1
12 0 1.02118 31.90 34.7 12 89 Matson, A.E. (1990) D

12 5 1,02148 31.0 35.1 12 89 -Matson, R.E. (1990} D

A2 10 -1.02140 31.0 35.0 12 89 Matson, A (1990) D

12 0 1.02148 31.0 35.1 12 89 Matson, A.E. (1930) E

12 5 1.02133 31.0 34.9 1?2 89 Matson, A.E. (1990) E

12 10 1.02148 31.0 35.1 12 89 Matson, A.E. (1980) E

12 0 1.02150 30.5 34.9 12 89 Matson, A.E. (1990) F

12 5 1.02128 30.7 34.7 12 89 Matson, A.E. (1990) F

12 10 1.02131 30.4 34.6 12 89 Matson, A.E. (1990) F
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AGANA WW. DENSITY P‘R.OFILE. DATA OBTL ED DURING

NOV.

" MONTH DAY YEAR

6

11
11
11
11
11
11
11
11
11
11
11
11
11
11

11.

11

11
11
11
11
11
11

11

11
11
11
11
11
11

11
11
11
11
11
11
11
11
11
i1
11
11
11
11
11

11
11
11
11
11
11
11
11
11

O V@O OO 0D M WO W WM ®PD®D®®PP XX O WPDDDODODDODEO AT

98
98
98
98
98 -
98
98
98-
98
98
98
98
98
98
98
98

98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98 -
98

98
98
98
98
98
98
98 -
98 -
98

-13, 1998 BY EDWARD K. NODA AND ASSOCIATES, INC.
(Lat. and Long. in WGS 83) ’
DEPTH DENSITY TEMP SAL Lat. Long.

{meters) gn/cm”3 (C) 0/00 _ »
“T0.07 T 71.02392 29.34 37.62 13 29 15.10N 144 44 40.14E
5.04 1.02391 29.19 37.53 13 29 15.10N 144 44 40.14E
10.42 1.02391 29.15 37.52 13 29 15.10N 144 44 40.14E
15.30 1.02392 29.14 37.53° 13 29 15.10N 144 44 40.14E
20.44 1.02391 29.13 37.52 13 29 15.10N 144 44 40.14E
25.22 1.02391 29.13 37.51 13 29 15.10N 144 44 40.14E
30.20 1.02390 29.12 37.49 . 13 29 15.10N 144 44 40.14E
35.19 1.02390 29.11 37.48 13 29 15.10N 144 44 40.14E
40.37 1.02389 29.10 37.47 13 29 15.10N 144 44 40.14E
45.23 1.02395 28.83 37.43 13 29 15.10N 144 44 40.14E
50.22 1.02397 28.59 37.35 13 29 15.10N 144 44 40.14E
55.31 1.02414 28.35 37.47 13 29 15.10N 144 44 40.14E
60.10 1.02417 28.21 37.45 13 29 15.10N 144 44 40.14E
65.30 1.02422 28.05. 37.44 13 29 15.10N 144 44 40.14E
70.60 1.02431 27.87 37.49 13 29 15.10N 144 44 40.14E
74.26 1.02433 27.82 37.49 13 29 15.10N 144 44 40.14E
0.07 1.02392 29.05 37.48 13 29 11.05N 144 44 48.75E
5.35 1.02393 29.05 37.50 13 29 11.05N 144 44 48.75E
10.48 1.02393 29.05 37.51 13 29 11.05N 144 44 48.75E
15.56 1.02392 29.05 37.50 13 29 11.05N 144 44 48.75E
20.75 1.02392 - 29.05 37.49 13 29 11.05N 144 44 48.75E
25.22 1.02391 29.04 37.48 13 29 11.05N 144 44 48.75E
30.20 1.02391 29.03 37.47 13 29 11.05N 144 44 48.75E
35.09 1.02391 29.03 37.47 13 29 11.05N 144 44 48.75E
40.68 1.02391 29.02 37.46. 13 29 11.05N 144 44 48.75E
45.54 1.02390 29.02 37.45 13 29 11.05N - 144 44 48.75E
50.55 1.02390 29.02 37.44° 13 29 11.05N 144 44 48.75E
55.41 1.02389 29.02 -~ 37.44 13 29 11.05N 144 44 48.75E
59.17 1.02389 29.02 37.44 13 29 11.05N 144 44 48.75E
0.07 1.02387 29.06 37.42 13 29 13.07N 144 44 45.08E
5.55 1.02388 29.04 37.43 13 29 13.07N 144 44 45.08E
10.12 1.02388 29.04 37.43 13 29 13.07N 144 44 45.08E
15.30 1.02388 29.04 37.43 13 29 13.07N 144 44 45.08E
20.48 1.02388 29.04 37.43 13 29 13.07N 144 44 45.08E
25.45 1.02389 29.04 37.44 13 29 13.07N 144 44 45.08E
30.38 1.02389 29.04 37.44 13 29 13.07N 144 44 45.08E
35.36 1.02389 29.03 37.44 13 29 13.07N 144 44 45.08E
40.15 1.02389 29.03 37.44 13 29 13.07N 144 44 45.08E
45.54 1.02389 29.02 37.44 13 29 13.07N 144 44 45.08E
50.12 1.02390 29.01 37.44 13 .29 13.07N 144 44 45.08E
55.41 1.02391 28.99 37.44 13 29 13.07N 144 44 45.08E
60.09 1.02392 28.79 37.37 13 29 13.07N 144 44 45.08E
65.09 1.02403 28.63 37.45 13 29 13.07N 144 44 45.08E
68.55 1.02410 28.57 37.%52 13 29 13.07N 144 44 45.08E
0.07 1.02388 29.06 37.43 13 29 13.80N 144 44 43.87E
5.25 1.02388 29.05 37.43 13 29 13.80N 144 44 43.87E
10.48 1.02388 29.04 37.43 13 29 13.80N 144 44 43.87E
15.06 1.02388 29.04 37.43 13 29 13.80N 144 44 43.87E
20.24 1.02389 29.04 37.44 13 29 13.80N 144 44 43.87
25.35 1.02389 29.04 37.44 13 29 13.80N 144 44 43.87E
30.20 1.02389 29.04 37.45 13 29 13.80N 144 44 43.87E
35.09 1.02389 29.03 37.44 13 29 13.80N 144 44 43.87E
40.57 1.02389 29.03  37.44 13 29 13.80N 144 44 43.87E
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MONTH DAY YEAR

g

11
11
11
11
11

11
11
11
11
11
11
11

11

11
11
11
11
11
11
11
11

11
11
11
11
11
11
11
11
11
211
11
11
11
11
11
11

11
11
1,1 l
11
11
11
11
11
11
11
11
11
11
11
11
11

11
11
11

8
8
8
8
8
8
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
S

11
11
11

98

98
98
98
98
98

98
98
98
98
98
98
98
98
98
o8
98
98
98
98
98
98

98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98

98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98

98
98
98

DEPTH

(meters)
e D
50.
55.
60.
65.

68.

0.

5.
10.
.16
20.
25.
30.
35.
40.
45.
50.
55.
60.
65.
70.
71.

1o

0.

. 5.
10.

15.

20.

25.

30.

35.

40.

45.

- 50.
55.

- 60.
65.

70.

72.

0.
5.
10.
15.
20.
25.
30.
35.
40.
45.
50.
55 .
60.
65.
70.
74 .
1.
5.
10.

26
53
21
61
60
86

07
25
02

14
12
20
29
17
03
33
21
29
28
19
71

21
04
22
40
14
12
10
19
15
i3
02
31
20
39
09
12

57
14
32
16
07
02
20
39
05
23
02
21
00

30

28

46 -

58
11
02

T S e i e I el B e e i e

DENSITY
gm/cm”3
1.02390
.02390
.02389
-.02390
.02392
.02402

.02387

.02390
.02390
.02389
.02389
.02388

.02388
.02389
.02390
.02396
.02401
.02405
.02405
.02406

.02382
.02385
.02386
.02387
.02387
.02387
.02387
.02387
.02387
02388
.02389
.02392
.02394
.02398
.02404
.02407

.02383
.02385
.02386
.02387
.02387
.02387
.02387
.02387
.02387

.02388
.02390
.02391
.02401
.02405
.02410

.02384
.02386
.02388

T o el e aall ool o i ol il et g

.02389

.02387

.02387

TEMP

29

29.
29.
29.
.11
.11
11.

qQ
Z

29

29.
29.
29.
29.
29.
28.
28.
28.
28.
.59
28.

28

29.
29.
29.
29.
29.
29.
29.
29.
29.
29.
29.
28.
28.
28.
28.
28.

29.
29.
29.
29.
29.
29.
29.
29.
29.
29.
29.
29.
28.
28.
28.
28.

29.
29.
29.

(c)
'29.03
.03
29.
29.
28.

28.

03
02
89
72

08

13

12

11
09
08
05
99
86
71
60

57

10
13
12
12
11
11
11
11
09
07
04
96
90
76
64
58

10
13
12
12
11
11
11
10
09
09
07
03
98
71
61
50

11
09
05

SAL

37.
37.
37.
37.
37.
37.

37.
37.
37.
37.
37.
37.
37.
37.
37.
37.

37.

37.
37.
37.
37.
37.

37.
37
37.
37.
37.
37.
37.
37.
37.
37.
37.
37.
37.
37.
37.
37.

.37.

37.
37.
37.
37.
37.
37.
37.
37
37.
37.
37.
37.
37.
37.
37.

37.
37.
37

0/00

45
45
45
45
42
47

44
48
50
48
48
47
46
45
45
45
44
45
46
46
46
47

38

.43

44
45
45
45
44

45°

44
45

45

45
45
44
46
48

38
43
45
45
45
45
45
45

.44

45
45
45
45
45
47
49

41
43

.44

13

13
13
13
13
13

13
13

13
13
13
13
13
13
13
13
13
13
13
13
13
13

13
13
13
13
13
13
13
13
i3
13
13
13
13
13
13
i3

13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13

13
13
13

29
29
29
29
29
29

29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29

29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29

29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29

29
29
29

13.
13.
13.
13.
13.
13.

12
12

12

12

12

13.
13.
13.
13.
13.
13.
13.
13.
13.
.18N
13.
13.
13.
13.
13.
13.

13

13.
13.
13.
13.
13.
13.
13.
13.
13.
13.
13.
13.
13.
13.
13.
13.

-10.
10.
10.

80N
8ON
80N
8ON
8ON
8ON

. 76N
. 76N
12.
12.
12.
12.
12.
12.
12.
. T6N
12.
12.
12.
. 76N
12.
.T6N

76N
76N
76N
76N
76N
76N
76N

76N
76N
76N

76N

18N
18N
18N
18N
18N
18N
18N
18N
18N

18N
18N
18N
18N
18N
18N

60N
60N
60N
60N
60N
60N
60N
60N
60N
60N
60N
60N
60N
60N
60N
60N

91N
91N
91N

Long.

144

144
144
144
144
144

144
144
144
144
144
144
144
144
144
144
144
144
144
144
144
144
144
144
144
144
144
144
144
144
144
144
144
144
144
144
144
144

144
144
144
144
144
144
144
144

144

144
144
144
144

144

144
144

144
144
144

44
44
44

44"

44

44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44

44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44

44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44

44
44
44

44

43
43
43.
43.
43

53
53.
53.
53.
53.
53.
53.
53.
53.
53.
53
53.
53.
53.
53
53.

53.
53.
53.
53
53.
53
53.
53.
53.
53.
53.
53.
53.
53.
53.
53.

53.
53.
53.
53.
53.
53.
53.
53.
53.

53.
53.

53.

53.
53.

53.

53.

43.
43.
43.

43.87e
.87E
.87E

87E
87E

.87E
.96E

96E
96E
96E
96F
96E
96E
96E
96E
96E

.96E

96E
96E
96E

.96E

96E
95E
95E
95E

.95E

95B

-95E

95E
95E
95E
95E
95E
95E
95E
95E
95E
95E

91E
91E
91E
91E
91E
91E
91E
91E
91E-
91E
91E
91E
91E
91E
91E
91E

57E
57E
57E



MONTH DAY YEAR

Y

11
11
11
11
11
11
11
11
11

11
11
11
11
11
11
11
11

11

11
11
11
11
11

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

11
11
11

Sl

11
11
11
11
11
11
11
11
11

11
11
11
11
11
11
11
11
11
11
11
11
11
11

11
11
11
11
11

11

11
11
11
11
11
11
11

11

11

11
11
11
11
11
i1

11

11
11
11
11
11
11
11
11

11
11
11

98
98
98
98
98
98
98
98
98
98

98
98
98
98
98
98
98
98
98
98
o8
98
98
98

98
98
98
98
98
28
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
928

98
98
98

DEPTH

(meters)

15.
20.
25.
30.
35.
40.
45.
50.
55.
56.

2.

5.
10.
15.
20.
25.
30.
35.
40.
45.
50.
55.
60.
65.

10.
15.
20.
25.
30.
35.
40.
45
50.
55.
60.
65
67.

10
15.
20.
25.
30.
35.
40.
45.
50.
55.
60.
65.
68.

10.

36
17
32
20
06
25

13-

062
11

43

63
25
42

06

44
12
20
19
27
36
04
21
10
28

.37
.04

18
30
04
32
00
16
17

.23

02
31
31

.08

33

.98.
.35
.02

30
14
32
00
29
27
03
33
21
0%
20
55

.82
.25

18

DENSITY

"TEMP

SAL .
0/00
"37.44 13 29
37.44 13 29
37.44 13 29
37.44 13 29
37.44 13 29
37.44 13 29
37.44 13 29
37.44 13 29
37.45 13 29
37.45 13 29
37.39 13 29
37.40 13 29
37.43 13 29
37.44 13 29
37.44 13 29
37.44 13 29
37.44 13 29
37.44 13 29
37.44 13 29
37.44 13 29
37.44 13 29
37.44 13 29
37.45 13 29
37.45 13 29
37.57 13 29
37.53 13 29
37.52 13 29
37.52 13 29
37.49 13 29
37.47 13 29
37.47 13 29
37.45 13 29
37.45 13 29
37.45 13 29
37.45 13 29
37.45 13 29
37.45 1329
37.46 13 29
37:46 13 29
37.41 13 29
37.43 13 29
37.45 13 29
37.45. 13 29
37.44 13 29
37.44 13 29
37.44 13 29
37.44 13 29
37.44 13 29
37.44 13 29
" 37.44 13 29
37.44 13 29
37.45 13 29
37.45 13 29
37.45 13 29
37.40 13 29
37.42 13 29
37.43 13 29

10.
10.
10.
10.
10.
10.
10.
10.
10.
10.

i1.
11.
i1.
11.
11
11.
11.
11.
11.
i1.
11.
11.
11.
11.

12.
12.
12.
12.
12.
12.
12.
12.
12.
12.
12.
1i2.
12.
12.
i2.

12.
12.
12.
12.
12.
12.
12.
12.
12.
12.
12.
12.
12.
12.
12.

12.
12.
12.

91N
91N
91N
91N
91N
91N

91N

91N
91N
91N

82N
82N
82N
82N

.82N

82N
82N
B2N
82N
82N
82N
82N
82N
82N

41N
41N
41N
41N
41N
41N
41N
41N
41N
41N
41N
41N
41N
41N
41N

56N
56N
56N
56N
56N
56N
56N
56N
56N
S6N
56N
56N
56N
56N
56N

62N
62N
62N

Long.

144
144
144
144
144
144
144
144
144
144

144

144
144
144
144
144
144
144
144
144
144
144
144
144

144
144
144
144
144
144
144
144
144
144
144
144
144
144
144

144
144
144
144
144
144

144

144
144
144
144
144
144
144
144

144

144

144

44
44
44
44
44
44
44
44
44
44

44
44
44
44
44
44
44
44
44
44
44
44
44
44

44
44
44
44
44
44
44
44
44
44
44
44
44
44
44

44
44
44
44
44
44
44
44
44
44
44
44
44
44
44

44
44
44

43
43

43.
43.
43.
43.
43.
43
43
43

a7
47.
47.
47.
47

47
47
47
47
47
47.
47.
47.

47
47.
47.
47.
47.
47.
47.
47.
47
47
47.
47
47.
47

50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.

42.
42.
42.

.57E
.57E

57E
57E
57E
57E
57E

.57E
.57E
.57E

.62E

62E
62E
62E

47.62E
47.

62E

.62E
.62E
.62E
.62E
.62E

62E
62E
62E

. 94E

94E
94E
94F
94E
94E
94E
94E

.S4E

94E
94FE

.94E

94E

-.94E
47.

94E

478
47E
47E
47E
47E
47E
47E
47E
47E
47E
47E
47E
47E
47

471,

6SE
69E
69E



MONTH DAY YEAR

11
11
11
11
11
11
11
11
11
11
11
11

11
11
11
11
11
11
11
11
11
11
11
11
11
11

11
11
11
11
11
11
11
11
11
11

11

11
11
11
11
11
11
11
11
11
11
11
11

11
11
11
11
11
11
11
11

1

11
11
11
11
11
11
11
11
11
11
11

11
11
11
11

11

11
11
11
11
11
11
11
11
11

12
12
12
12
12
12
12
12
12
12
12

12
12
12
12
12
12
12
12
12
12
12
12

13
13
13
13
i3
13
13
13

98

98
98
a8
98
98
98
98
98
98
98
98

98
98
98
98
98
98
98
98
98
98
98
98
98
98

98
98
98
98
98
98

98.

98
98
98
98

98
98
98
98
98
98
98
98
98
98
98
98

98
98
98
98
98
98
98
98

DENSITY

DEPTH
" (meters) gn/cm”3
"T15.26 T771.02388
20.38 - 1.02388
25.35 1.02388
30.20 1.02389
35.26 1.02388
40.27. 1.02389
45.13 1.02389
50.02 1.02390
55.01 1.02392
60.20 1.02393
65.20 1.02397
66.61 1.02403
0.37 " 1.02383
5.35 1.02385
10.28 1.02385
15.20 1.02385
20.14 1.02388
25.32 1.02389
30.20 1.02389
35.06 1.02389
40.35 1.02389
45.03 1.02389
50.33 1.02390
55.01 1.02391
60.10 1.02392
65.49 1.02396
0.57 1.02392
5.35 1.02395
10.12 1.02394
15.06 1.02393
20.24 1.02391
25.22 1.02390
30.00 1.02390
35.19 1.02389
40.05 1.02389
45.16 1.02389
46.88 1.02389
0.88 1.02377
5.45 1.02388
10.42 1.02388
15.50 1.02388
20.17 1.02389
25.25 1.02389
30.20 1.02389
35.16 1.02389
40.07 1.02389
45.23 1.02390
50.12 1.02390
53.06 1.02392
0.57 1.02386
5.04 1.02387
10.18 1.02388
15.36 1.02388
20.04 1.02388
25.12 1.02389
30.10 1.02389
35.39 1.02389

TEMP

(C)
5565
.05
.05
.04
.04
.03
.03
.01
.96
.94
.84
.76

.15
.14
.13
.10
.05
.05
.04
.03
.03
.03
.00
.98
.96
.88

.13
.06
.04
.04
.03
.03
.02
.02
.02
.02
.02
.20
.05
.04
.03
.03
.03
.02
.01
.01
.00
.01
.96

.02
.01
.99
.97
.98
.00
.00
.00

SAL ( M
0/00
77377343 13 29 12
37.44 13 29 12.
37.44 13 29 12.
37.44 13 29 12.
37.44 13 29 12.
37.44 13 29 12.
37.44 13 29 12.
37.44 13 29 12.
37.45 13 29 12.
37.45 13 29 12.
7.46 13 29 12.
37.51 13 29 12.
37.42 13 29 12.
37.43 13 29 12.
37.43 13 29 12.
37.42 13 29 12.
37.44 13 29 12.
37.44 13 29 12.
37.44 13 29 12.
37.44 13 29 12.
37.44 13 29 12.
37.44 13 29 12.
37.44 13 29 12.
37.44 13 29 12.
37.44 13 29 12.
37.46 13 29 12.
37.52 13 29 13.
37.54 13 29 13.
37.52 13 29 13.
37.49 13 29 13.
37.47 13 29 13.
37.46 13 29 13.
37.45 13 29 13.
37.44 13 29 13.
37.44 13 29 13.
37.44 13 29 13.
37.44 13 29 13.
37.36 13 29 15.
37.43 13 29 15.
'37.43 13 29 15.
37.44 13 29 15.
37.44 13 29 15.
37.44 13 29 15.
37.44 13 29 15.
37.43 13 29 15.
37.43 13 29 15
37.44 13 29 15.
37.44 13 29 15.
37.45 13 29 15.
0 37.40 13 29 13.
37.40 13 29 13.
37.40 13 29 13.
37.40 13 29 13.
37.41 13 29 13.
37.43 13 29 13.
37.43 13 29 13.
37.43 13 29 13.

. 62N

62N
62N
62N
62N
62N
62N
62N
62N
62N

Long.

62N -
62N

85N
85N
85N
85N
85N
85N
85N
85N
85N
85N
85N
85N
85N
85N

57N
57N
57N
57N
57N
57N
57N
57N
57N
57N
57N

53N
53N
53N
53N
53N
53N
53N
53N

.93N

53N
53N
53N

51N
51N
51N
51N
51N
51N
51N
51N

144
144
144
144
144
144

144

144
144
144
144

144
144
144
144
144
144
144
144
144
144
144
144
144
144

144
144
144
144
144
144
144
144
144
144
144

144
144
144
144
144
144
144
144
144
144
144
144

144
144
144
144
144
144
144
144

144

44
44
44
44
44
44
44
44
44
44
44
44

44
44
44
44
44
44
44
44
44
44
44
44
44
44

44
44
44
44
44
44
44
44
44
44
44

44
44
44
44
44
44
44
44
44
44
44
44

44

44
44
44
44
44
14
44

Docm 4 af &

42.69E
42.69E
42.69E
42.69E
42.69E
42.69E
42.69E
42.69E
42.69E
42.69E
42.69E
42.69E

39.03E
39.03E

39.03E

39.03E
39.03E
39.03E
39.03E
39.038E
39.03E
39.03E
39.03E
39.03E
39.03E
39.03E

36.20E
36.20E
36.20E
36.20E
36.20E
36.20E
36.20E
36.20E
36.20E
36.20E
36.20E

43.73E
43.73E
43.73E
43.73E
43.73E
43.73E
43.73B
43.73E
43.73E
43.73E
43.73E
43.73E

54.85E
54.85E .
54.85E
54.85E
54.85E
54 .85E
54.85E
54.85E



MONTH DAY

11

11

11
11
11
11
11
11
11
11
11
11

13

13

13
13
13
13
13
13
13
13
13
13

YEAR

98
98

98
98
98
98
98
98
98
98
98
98

DEPTH
{meters)
TR
43.21

1.48
5.14
10.12
15.20
20.14
25.12
30.00
"35.09
40.07
44.73

DENSITY
gm/cn*3

g
.02389

[ T = e

02389

.02386
.02386
.02387
.02388
.02388
.02389
.02389
.02389
.02389
.02389

TEMP

SAL

(C) 0/00 ,
29.01 37.43 13 29 13.
29.01 37.43 13 29 13.
29.02 37.39 13 29 13.
29.01 37.40 13 29 13.
28.99 37.39 13 29 13.
28.98 37.40 13 29 13.
28.99 37.41 13 29 13.
29.01 37.43 13 29 13.
29.01 37.44 13 29 13.
29.01 37.44 13 29 13:
29.02 37.44 13 29 13.
29.01 37.44 13 13.

29

51N
51N
60N
60N
60N
60N
60N
60N
60N
60N
60N
60N

44 54.85E
44 54.85E

44 50.56E
44 50.56E
44 50.56E
44 50.56E
44 50.56E
44 50.56E
44 50.56E
44 50.56E
44 50.56E
44 50.56E



NORTHERN DISTRICT __SSOLVED OXYGEN(DO) PROFII& JATA OBTAINED DURING
NOV. 12-13, 1998 BY EDWARD K. NODA AND ASSOCIATES, INC.
(Lat. and Long. in WGS 83)

MONTH DAY YEAR DEPTH po DO TEMP Cond Turb pH ORP Lat. Long.
(meters) Pct Sat mg/1 (C) mS/cm NTUs mV :

11712 98 0.57 59 5  6.99 28.53 3.06 5 8.11 252 13 33 31.90N 144 48 15.78E
11 12 98 7.33 97.7 6.00 29.13 2.70 O 8.19 246 13 33 31.90N 144 48°15.78E
11 12 98  14.42 97.5 6.00 29.09 2.80 O 8.20 246 13 33 31.90N 144 48 15.78E
11 .12 98 20.88 ° 97.2 5.98 29.07 2.78 O 8.20 245 13 33 31.90N 144 48 15.78E
11 12 98  26.17 97.3 5.99 29.04 2.80 O 8.20 245 13 33 31.90N 144 48 15.78E
11 12 98  32.10° 97.1 5.97 29.03 2.80 O 8.20 244 13 33 31.90N 144 48 15.78E
11 12 98  39.35 96.7 5.95 29.03 2.80 O 8.20 244 13 33 31.90N 144 48 15.78E
11 12 98  44.30 96.9 5.96 29.02 2.80 O 8.20 243 13 33 31.90N 144 48 15.78E
11 12 98  51.93 95.8 5.91 28.91 2.80 O 8.20 244 13 33 31.90N 144 48 15.78E
11 12 98  60.56 95.8 5.91 28.90 2.80 O 8.19 245 13 33 31.90N 144 48 15.78E
11 12 98 0.43 100.4 7.32 28.28 5.06 7 7.71 276 13 33 8.45N 144 48 27.14E
11 12 98 7.36 97.4 5.98 29.13 2.75 O 8.19 240 13 33 8.45N 144 48 27.14E
11 12 98  14.53 97.4 5.99 29.09 2.74 0 8.19 240 13 33 8.45N 144 48 27.14E
11 12 98  21.70 96.7 5.95 29.08 2.78 O 8.19 240 13 33 8.45N 144 48 27.14E
11 12 98  27.14 97.1 5.97 29.07 2.79 © 8.19 239 13 33 8.45N 144 48 27.14E
11 12 98  35.90 96.9 5.96 29.06 2.79 0 8.19 238 13 33 8.45N 144 48 27.14E
11 12 98  43.27 97.7 6.01 29.05 2.80 0 8.19 237 1333 8.45N 144 48 27.14E
11 12 98 56.10 - 96.7 5.95 29.03 5. 80 O 8.18 238 13 33 8.45N 144 48 27.14E
11 12 98  62.43 96.3 5.93 28.98 2.80 0 8.17 240 13 33 8.45N 144 48 27.14E
11 13 98 0.43 98.0 7.46 27.25 8.21 39 7.89 253 13 33 22.88N 144 48 11.38E
11 13 98  12.80 97.6 6.00 29.06 2.80 O 8.16 238 13 33 22.88N 144 48 11.368
11 13 98  19.65 98.2 6.04 29.05 2.80 O 8.16 241 13 33 22.88N 144 48 11.38E
11 13 98  27.81 98.3 6.04 29.06 2.80 0 8.15 246 13 33 22.88N 144 48 11.38E
11 13 98  35.24 98.5 6.06 29.05 2.80 O 8.15 251 13 33 22.88N 14448 11.38E
11 13 98  46.98 98.1 6.03 29.03 2.80 O 8.14 256 13 33 22.88N 14448 11.38E
11 13 98  60.52 96.6 5. 0 8.13 265 13 33 22.88N 144 48 11.38E

95 28.99 2.80



NORTHERN DISTk.CT WWTP DIFFUSER SITE DENS. <Y DATA

MONTH DEPTH DENSITY TEMP  SAL DAY YEAR DATA SOURCE STATION
(meters) gm/cm”3 (C) 0/00

4 0 1.02205 26.8 34.0 25 B89 HMatson, A. E. (1990) - E

4 5 .1.02199 27.0 34.0 25 89 Matson, A. E. (1990) ‘E

4 10 1.02199 27.»0 34.0 25 89 Matson, A. E.. {1990) E

4 0 1.02340 27.3 36.0 6 . 98 = Gov. of Guam, Water Quality bata TANG
4 10 1.02255 27.6 35.0 6 98 Gov. of Guam, Water Quality Data TANG
4 20 1.02258 27.5 35.0 6 98 Gov. of Guam, Water Quality Data . TANG
4 10 1.02173 27.8 " 34.0 27 98 Gov. of Guam,.Water Quality Data TANG
4 20 1.02167 28.0 34.0 27 98 Gov. of Guam, Water Quality Data TANG
6 0 1.02312 27.7 35.8 13 89 Matson, A. E. (1990) D

6 "5 1.02340 27.3 36.0 13 89 Matson, A. E. (1990) D

6 10 1.02343 27.2 36.0 13 89 Matson, A. E. (1990) D

6 0 1.02319 27.7 35.9 13 89 Matson, B. E. (1990) E

6 5 1.02337 27.4 36.0 13 89 Matson, A. E. (13890) E

6 10 1.02314 27.4 35.7 13 89 Matson, A. E. (1990) E

9 0 1.02186 29.9 35.1 21 89 Matson, A. E. (1990) D

9 -5 1.02284 29.0 36.0 21 89 Matson, A. E. (1930) D

9 10 1.02287 28.9 36.0 21 89 Matson, A. E. (1990) D

9 0 1.02246 29.0 35.5 2189 Matson, A. E. {1990} E

9 5 1.02246 29.0 35.5 21 89 Matson, A. E. (1990) E

9 10 1.02268 28.8 35.7 21 89 Matson, A. E. {1990) E
12 0 1.02169 30.4 35.1 12 89 Matson, A. E. (1990} C
12 5 1.02154 30._4 34.9 12 89 Matson, A. E. {1990) C

12 10 1.02184 30.4 35.3 12 89 Matson, A. E. (1990) C

12 0 1.021490 30.8 34.9 12 89 Matson, A. E. (1930) D
12 5 1.02138 30.2 34.6 12 89 Matson, A. E. (1990) D

12 10  1.02056 30.2 33.5 12 89 Matson, A. E. (1990) D

12 0 1.02184 29.5 34.9 12 89 Matson, A. E. (1950} E
12 5 1.02162 29.5 34.6 12 89 Matson, A. E. (1990) E
12 10 1.02109 33.9 12 89 Matson, A. E. (1930) E

29.5
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NORTHERN DISTRIC WWTP DENSITY PROFILE DATA ATAINED DURING

P

NOV. 6?13, 1998 BY EDWARD K. NODA AND ASSOCIATES, INC.

(Lat. and Long. in WGS 83)

MONTH DAY YEAR DEPTH DENSITY TEMP SAL Lat. Long.
(meters) gn/cm”3 ) 0/00

11 o6 98 0.17 1.02380 29.21 37.490 13 32 45.88N 144 48 9.72E
11 6 98 5.25 1.02381 29.18 37.41 13 32 45.88N 144 48 9.72E
11 6 - 98 10.62 1.02382 29.16 37.40 13 32 45.88N 144 48 9.72E
11 o 98 15.50 1.02386 29.08 37.42 13 32 45.88N 144 48 9.72E
11 6 98 20.04 1.02388 29.06 37.44 13 32 45.88N 144 48 9.72E
11 6 98 25.22 1.02385 29.12 37.42 13 32 45.88N 144 48 9.72E
11 6 98 30.41 1.02385 29.08 37.41 13 32 45.88N 144 48 9.72E
11 6 98 35.59 1.02387 29.09 37.414 13 32 45.88N 144 48 9.72E
11 6 98 40.65 1.02386 29.05 37.41 13 32 45.88N 144 48 9.72E
11 6 98 45.13 1.02389 $29.01 37.43 13 32 45.88N 144 48 9.72E
11 6 98 50.02 . 1.02389 29.01 37.43 13 32 45.88N 144 48 9.72E
11 6 98 55.52 1.02390 28.99 37.43 13 32 45.88N 144 48 S8.72E
11 6 98 60.31 ©1.02390 28.97 37.43 13 32 45.88N 144 48 9.72E
11 6 98 65.09 1.02391 28.96 . 37.44 13 32 45.88N ‘144 48 9.72E
11 © 98 66.42 1.02391 28.97 37.44 13 32 45.88N 144 48 9.7285
11 8 98 0.92 1.02378 29.21 37.38 13 33 13.58N 144 48 23.23E

11 8 98 5.55 1.02387 29.10 37.44 13 33 13.58N 144 48 23.23E
11 8 98 10.02 1.02387 29.09 37.44 13 33 13.58N 144 48 23.23E
i1 8 98 15.36 1.02387 29.08 37.44 - 13 33 13.58N"° 144 48 23.23E
11 8 98 20.27 1.02387 29.08 37.44 13 33 13.58N 144 48 23.23E
11 8 98 25.32 1.02387 29.09 37.45° 13 33 13.58N 144 48 23.23E
11 8 98 30.20 1.02387 29.10 37.45 13 33 13.58N 144 48 23.23E
11 8 98 35.59 1.02387 29.10 37.44 13 33 13.58N 144 48 23.23E
11 8 98 40.37 1.02387 29.09 37.44 13 33 13.58N 144 48 23.23E
11 8 98 45.03 1.02387 29.08 37.44 13 33 13.58N 144 48 23.23E
11 8 98 50.43 1.02387 29.08 37.44 13 33 13.58N 144 48 23.23E
11 8 98 55.52 1.02387 29.08 37.44 13 33 13.58N 144 48 23.23E
11 8 98 56.02 1.02387 29.08 37.44 13 33 13.58N 144 48 23.23E
11 8 98 0.37 1.02376 29.23 37.35 13 33 14.45N 144 48 22.43E
11 8 98 5.45 1.02386 29.10 37.44 13 33 14.45N 144 48 22.43E
11 8 98 10.79 1.02386 29.09 37.43 13 33 14.45N 144 48 22.43E
11 8. 98 15.10 1.02387 ' 29.08 37.43 13 33 14.45N 144 48 22.43E
11 8 98 20.34 1.02387 29.08 37.44 13 33 14.45N 144 48 22.43E
11 8 98 25.42 1.02387 29.08 37.44 13 33 14.45N 144 48 22.43E
11 8 98 30.41 1.02387 29.10 37.45 13 33 14.45N 144 48 22.43E
11 8 98 35.106 1.02387 29.10 37.45 13 33 14.45N 144 48 22.43E
11 8 98 40.57 1.02387 29.10 37.45 13 33 14.45N 144 48 22.43E
11 8 98 45.26 1.02387 29.10 37.45 13 33 14.45N 144 48 22.43E
11 8 98 50.33 1.02387 29.08 37.44 13 33 14.45N 144 48 22.43E
11 8 98 55.53 1.02388 29.08 37.44 13 33 14.45N 144 48 22.43E
11 8 98 58.87 1.02387 29.08 37.44 13 33 14.45N 144 48 22.43E
11 9 98 0.27 1.02377 29.06 37.30 13 33 16.16N 144 48 20.25E
‘11 9 98 5.25 1.02383 29.09 37.38 13 33 16.16N 144 48 20.25E
11 9 98 10.02 1.02385 29.09 37.41 13 33 16.16N 144 48 20.25E
11 9 98 15.10 1.02386 29.08 37.42 13 33 16.16N 144 48 20.25E
11 9 98 20.04 1.02386 29.08 37.43 13 33 16.16N 144 48 20.25E
11 9 98 ©25.22 1.02387 29.08 37.43 13 33 16.16N 144 48 20.25E
11 9 98 30.20 1.02387 29.08 37.44 13 33 16.16N - 144 48 20.25F
11 9 98 35.06 1.02387 29.05 37.43 13 33 16.16N - 144 48 20.25n
11 9 98 40.27 1.02389 29.02 37.44 13 33 16.16N 144 48 20.25BE
11 9 98 45.26 1.02393 28.91 37.44 13 33 16.16N 144 48 20.25E
11 9 98 50;14 1.02398 28.78 37.45 13 33 16.16N 144 48 20.25E
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98
98
98
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98
98
98
98
98
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98
98
98
98
98
98

DEPTH DENSITY TEMP SAL
(meters) gm/cm”3 (C) 0/00
55,11 T 71.02401 28.70 37.45 13 33 16
60.10 1.02403 28.65 37.46 13 33 16
65.39 1.02409 28.50 37.47 13 33 16
68.65 1.02412 28.47 37.49 13 33 16
0.57 1.02386 29.10 37.43 13 33 16
5.04 1.02386 29.09 37.43 13 33 16
10.28 1.02387 29.09 37.43 13 33 16
15.30 1.02387 29.08 37.43 13 33 16
20.44 1.02387 29.08 37.44 13 33 16
25.32 1.02387 29.08 37.44 13 33 16
30.30 1.02387 29.08 37.44 13 33 16
35.19 1.02388 29.06 37.44 13 33 16
40.25 1.02389 29.02 37.44 13 33 16
45.26 1.02392 28.93 37.43 13 33 16
50.14 1.02397 28.85 37.46 13 33 16
55.01 1.02400 28.71 37.45 13 33 16
60.31 1.02403 28.67 37.46 13 33 16
65.20 1.02407 28.52 37.46 13 33 16
70.09 1.02409 28.48 37.47 13 33 16
71.61 1.02412 28.47 37.50 13 33 16
1.42 1.02386 29.09 37.43 13 33 16
5.25 1.02386 29.09 37.43 13 33 16
10.28 1.02387 29.09 37.44 13 33 16
15.20 1.02387 29.08 37.44 13 33 16
20.14 1.02387 29.08 37.44 13 33 16
25.22 1.02387 29.08 37.44 13 33 16
30.20 1.02387 29.08 37.44 13 33 16
35.19 1.02388 29.05 37.44 13 33 16
40.15 1.02390 29.01 37.44 13 33 16
45.16 1.02391 28.98 37.45 13 33 16
50.12 1.02395 28.88 37.45 13 33 16
55.31 1.02395 28.85 37.44 13 33 16
60.31 1.02402 28.69 37.46 13 33 16
65.18 1.02403 28.64 37.45 13 33 16
70.09" 1.02407 28.52 37.45 13 33 16
75.28 1.02411 28.45 37.47 13 33 16
78.64 1.02413 28.41 37.48 13 33 16
0.47 1.02380 29.16 37.38 13 33 3
'5.25 1.02382 29.16 37.41 13 33 3
10.28 1.02384 29.12 37.41 13 33 3
15.20 1.02386 29.09 37.44 13 33 3
20.24 1.02387 29.09 37.44 13 33 3
25.25 1.02387 29.08 37.44 13 33 3
30.00 1.02387 29.08 37.44 13 33 3
35.09 1.02388 29.07 37.44 13 33 3
40.05 1.02388  -29.05 37.44 13 33 3
45.16 1.02390 29.01 37.45 13 33 3
50.24 1.02391 29.01 37.45 13 33 3
55.01 1.02392 28.97 37.45 13 33 3
58.26 1.02398 28.87 37.49 13 33 3
0.57 1.02385 29.28 37.50 13 33 7
5.14 1.02393 29.11 37.53 13 33 7
10.22 1.02391 29.11 37.50 13 33 7
15.30 1.02389 29.11 37.47 13 33 7
20.27 1.02389 29.09 37.46 13 33 7
25.32 1.02388 29.08 37.45 13 33 7
30.10 1.02388 29.06 37.44 13 33 7
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MONTH DAY YEAR DEPTH DENSITY TEMP SAL PO Long.
(meters) " gm/cm”3 (C) 0/00

11 10 98 35.06 71.02389 29.03 37.44 13 33 7.57IN 144 48 16.14E
11 10 98 40.17 1.02390 28.99 37.44 13 33 7.57N 144 48 16.14E
11 10 98 45.16 1.02392 28.95 37.45 13 33 7.57N 144 48 16.14E
11 10 98 50.22 1.02393 28.93 37.45 13 33 7.57N 144 48 16.14E
11 10 98 55.11 1.02395 28.86 37.45 13 33 7.57N 144 48 16.14E
11 10 98 60.10 1.02397 28.81 . 37.45 13 33 7.57N 144 48 16.14E
11 .10 98 63.66 1.02397 28.81 37.45 13 33 7.57N 144 48 16.14E.
11 12 98 1.58 1.02384 29.10 37.41 13 33 27.54N 144 48 8.97E
11 12 98 5.14 1.02385 29.09 37.41 13 33 27.54N 144 48 8.97E
11 12 98 10.12 1.02388 29.06 37.44 13 33 27.54N 144 48 B8.97E
11 12 98 15.10 1.02388 29.04 37.44 13 33 27.54N 144 48 8.97E
11 12 98 20.34 1.02389 29.02 37.44 13 33 27.54N 144 48 8.97E
11 12 98 25.12 1.02390 29.01 37.45 13 33 27.54N 144 48 8.97E
11 12 98 30.10 1.02391 29.00 37.45 13 33 27.54N 144 48 8.97E
11 12 98- 35.29 1.02391 28.99 37.45 13 33 27.54N 144 48 8.97E
11 12 98 40.05 1.02391 28.99 37.45 13 33 27.54N 144 48 8.97E
.11 12 98 45.05 1.02391 28.98  37.45 13 33 27.54N 144 48 8.97E
11 12 98 50.33 1.02392 28.97 37.45 13 33 27.54N 144 48 8.97E
11 12 98 55.21 1.02393 28.93 37.45 13 33 27.54N . 144 48 8.97E
11 12 98 56.65 1.02397 28.89 37.48 13 33 27.54N 144 48 8.97E
11 12 98 0.27 1.02382 29.09 37.37 13 33 32.24N 144 48 14.25E
11 12 98 5.14 1.02383 29.09 37.38 13 33 32.24N 144 48 14.25E
11 12 98 10.32 . 1.02387 29.06 37.42 13 33 32.24N 144 48 14.25E
11 12 98 15.10 1.02387 29.04 37.43 13 33 32.24N 144 48 14.25E
11 12 98 20.14 1.02389 29.02 37.44 13 33 32.24N 144 48 14.25E
11 12 98 25.15 1.02390 29.00 37.44 13 33 32.24N 144 48 14.25E
11 12 98 30.00 1.02390 29.00. 37.44 13 33 32.24N 144 48 14.25E
11 12 98 35.19 1.02391 28.99 37.44 13 33 32.24N 144 48 14.25E
11 12 98 40.27 1.02391 28.98 37.45 13 33 32.24N 144 48 14.25E
11 12 98 45.16 1.02392 28.96 37.45 13 33 32.24N 144 48 14.25E
11 12 98 50.33 1.02393 28.94 ~ 37.45 13 33 32.24N 144 48 14.25E
11 12 98 55.01 1.02396 28.86 37.45 13 33 32.24N 144 48 14.25E
11 12 98 57.95 1.02398 28.82 37.47 13 33 32.24N 144 48 14.25E
11 12 98 0.31 1.02385 29.11 37.42 13 33 7.58N 144 48 3.04E
11 12 98 5.35 1.02386 29.09 37.43 13 33 7.58N 144 48 3.04E
11 12 98 10.12 1.02388 29.05 37.44 13 33 7.58N 144 48 3.04E
11 12 98 15.26 1.02389 29.03 37.44 13 33 7.58N 144 48 3.04E
11 12 98 20.24 1.02390 29.02 37.45 13 33 7.58N 144 48 3.04E
11 12 98 '125.02 . 1.02391 29.01" 37.45 13 33 7.58N 144 48 3.04E
11 12 98 30.30 1.02391 29.01 37.45 13 33 7.58N 144 48 3.04E
11 12 98 35.19 1.02390 29.01 37.45 13 33 7.58N 144 48 3.04E
11 12 98 40.17 1.02391 29.00 37.45 13 33 7.58N 144 48 3.04E
11 12 98 45.13 1.02391 28.99 37.45 13 33 7.58N 144 48 3.04E
11 12 98 50.14 1.02391 28.98  37.45 13 33 7.58N 144 48 3.04E
11 12 98 55.01 1.02393 28.95 37.46 13 33 7.58N 144 48 3.04E
11 12 98 56.33" 1.02394 28.95 37.46 13 33 7.58N - 144 48 3.04E
11 12 98 1.08 1.02385 29.10 . 37.42 13 33 8.23N 144 48 3.20E
11 12 98 5.00 1.02386 29.09 37.42 13 33 8.23N 144 48 3.20E
11 12 98 10.32 1.02387 29.07 37.43 13 33 8.23N 144 48 3.20E
11 12 98 15.30 1.02389 29.03 37.44 13 33 8.23N 144 48 3.20E
11 12 98 20.17 1.02389 29.03 37.44 13 33 8.23N 144 48 3.20E
11 12 98 25.22 1.02390 29.02 37.45 13 33 8.23N 144 48 3.20E
11 12 98 30.00 1.02390 29.01 37.45 13 33 8.23N 144 48 3.20L
11 12 98 35.26 . 1.02390 29.01 37.45 13 33 8.23N 144 48 3.20E
11 12 98" - 40.15 1.02391 29.01 37.45 13 33 8.23N 144 48 3.20E
11 12 98 45.03 1.02391 29.00 37.45 13 33 8.23N 144 48 3.20E
11 12 98 50.12 1.02391 29.00 37.45 13 33 8 3.20E

.23N 144 48



MONTH

11
11
11

DAY YEAR

12 98
12 98
12 98

DEPTH
(meters)

Tss2r T

60.09
61.83

DENSITY
gn/cm”3

71702391

1.02392
1.02392

TEMP
(C)

28.99

28.97
28.97

SAL C

737745 13 33 8.23n

37.45 13 33 8.23N
1 37.46 13 33 B8.23N

Loﬂg.

144 48 3.20E
144 48 3.20E
144 48 3.20E



- APPENDIX C:

CURRENT METER MOORING STUDY RESULTS
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 GUAM AGANA WWTP DIFFUSER CURRENTS -- i
CURRENT METER S/N ~- 0705

METER POSITION ----- 1 .

DATA ACQUISITION

DEPLOYMENT DATE(GST) - NOV. 7 ,1998
DEPLOYMENT TIME(GST) - 1545

RETRIEVAL DATE(GST) --- NOV. 13,1998
RETRIEVAL TIME(GST) --- 1205

MOORING LOCATION .
LATITUDE -------- 13-29.09N
LONGITUDE ---~---~ 164-44 .65E

SENSOR DEPTH(M) ---- 33

BOTTOM DEPTH(M) ---- 61

MAGNETIC DECLINATION(DEGREES) -- 1.8

DATA ANALYSIS :
START DATE(GST) - NOV. 7 ,1998
START TIME(GST) - 1545

ENDING DATE(GST) - NOV. 13,1998
ENDING TIME(GST) - 1215

TIME INTERVAL(MIN) - 10.00



DISTRIBUTION FREQUENCY

.17 HOUR AVERAGES

METER POSITION 1
FROM 1545 7 NOV 1998 TO 1215 13 NOV 1998

DEPLOYMENT 1

DIRECTION

33 METERS DEPTH

DEGREES TRUE
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0- 15
15- 30
30- 45
45- 60
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SUMMARY STATISTICS

DEPLOYMENT 1 METER POSITION 1
FROM 1545 7 NOV 1998 TO 1215 13 NOV 1998

DIRECTION(DEGREES TRUE)

0

345

SPEED(CM/SEC)
0.
5.

10.

15.

20.

25.

30.

35.

40.

45.

50.

55.

60.

65.

70.

75.

80.

85.

90.

95.

ABOVE 100

10
10
T0
70
70
T0
T0
10
70
10
T0
T0
T0

15

360

0710 5.0 451
0 70 10.0 250
070 15.0 104
0 70 20.0 30

0710 25.0
0 170 30.0
010 35.0
0 TO 40.0
0 70 45.0
070 50.0
0 10 55.0
0 70 60.0
0 70 65.0
010 70.0
070 75.0
0 70 80.0
070 85.0

0
0
0

70 90.0
70 95.0
T0 100.0

OO0 OCDODODOO0OOOO0QOY

TOTAL NUMBER OF POINTS READ = 844

TOTAL NUMBER OF OBSERVATIONS USED IN THE DISTRIBUTIONS =

MEAN SPEED = 5.90 CM/SEC
STANDARD DEVIATION = 4.36 CM/SEC
MAXIMUM SPEED = 24.20 CM/SEC
MINIMUM SPEED = 0.00 CM/SEC
RANGE

= 24.20 CM/SEC

TOTAL OBSERVATIONS

TOTAL OBSERVATIONS

PERCENT
53.44
29.62
12.32

3.55
1.07
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

st

PERCENT
.95
.24
.36
47

- .83
4.03
15.28
13.27
8.06
4.74
5.21
3.64
5.21
2.61
3.79
5.57
8.53
10.90
4.27

844



PERCENT

PERCENT

60
54
48
42
36
30
24
18
12

20
18
16
14
12
18

[AVE AV

—

5

SPEED(CM/SEC)

! ! L ! ! ! ! I I ! I 1 ! I
18 15 28 25 38 35 48 45 58 55 66 65 78 75 88 85 98 95 1808 >1088

| pe——

1

5o G 128 158 188 218 248 2/8 308 330
DIRECTION(DEGREES TRUE)

HISTOGRAMS OF CURRENT SPEEDS
(GST) 1545 NOU 7 1998 TO 1215 NOU 13 1998

LATITUDE: 13-29.89N LONGITUDE: 144-44.65E NOMINAL DEPTH(M): 33

368
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T soUTH .-

PERCENT OCCURRENCE U3 DIRECTIONEDEG TRUED
~ (GST) 1545 NOU 7 1998 TO 1215 NOU 13 1998
LATITUDE: 13-23.89N LONGITUDE: 144-44.65E NOMINAL DEPTH(M): 33




LATITUDE: 13-29.09N

LONGITUDE: 144-44 65E

NOMINAL DEPTH(METERS): 33

TIME SPAN(GST): 1545 NOV 7 1998 TO 1215 NOV 13 1998

CUMULATIVE OCCURENCE OF CURRENT SPEEDS

SPEED (CM/SEC) PERCENT EQUAL TO OR GREATER THAN

0 -100.000 '

3 70.616

6 39.929

9 20.498

12 9.834

15 4.621

18 1.896
21 M

24 : .118

27 0.000



PERCENT EQUAL TO OR GREATER THAN

180
S8
89
78

68

58

49
30
29

18

{

NOMINAL DEPTH(M): 33
LATITUDE: 13-29.8SN
LONGITUDE: 144-44.65E

| | ] !

18

40 58 60 70 88 96
SPEED (CM/SEC)

CUMULATIVE OCCURENCE OF CURRENT SPEEDS
(GSTY 1545 NOU 7 19398 TO 1215 NOU 13 1938

20 36

%1%



LATITUDE: - 13-29.09N

LONGITUDE: 144-44.65E

NOMINAL DEPTH(METERS): 33

TIME SPAN(GST): 1545 NOV 7 1998 TO 1215 NOV 13 1998

PERSISTENCE OF CURRENT SPEEDS
SPEED (CM/SEC) MAXIMUM DURATION (HOURS)
10 2.06

20 74
30 0.00



MAXIMUM DURATION (HOURS)

1 . I | 1 ] I | I

NOMINAL DEPTHC(M): 33
LATITUDE: 13-29.89N
LONGITUDE: 144-44.65E

! 1 i ] 1 1 1

19 20 30 49 59 60 78 80

SPEED (CM/SEC)
PERSISTENCE OF CURRENT SPEED FROM:
(GST) 1545 NOU 7 1998 TO 1215 NOU 13 1998

SB

180




NAUTICAL MILES

LATITUDE:

| ] I

13-29.@9N

LONGITUDE: 144-44.65E

1 1

1

!

T

NOMINAL DEPTH(M): 33

(GSTI

3 4 5

6

7 8

NAUTICAL MILES
PROGRESSIVE UECTOR DIAGRAM OF CURRENTS

1545 NOU 7

1988 T0

3 1% R

1215 NOU

13

1888




TEMPERATURE STATISTICS

DEPLOYMENT 1  METER POSITION 1
FROM 1545 7 NOV 1998 TO 1215 13 NOV 1998

YEMPERATURE (CENTIGRADE) TOTAL OBSERVATIONS PERCENT
010 1 o 0.00
170 2 0 : 0.00
270 3 0 0.00
370 4 0 0.00
470 5 0 0.00
570 6 0 0.00
610 7 0 0.00
7170 8 0 0.00
810 9 0 0.00

"9 70 10 0 0.00
10 70 11 o 0.00

11 170 12 0 0.00
12 10 13 0 0.00
1370 14 0 0.00
14 70 15 0 0.00
15 710 16 0 0.00
i6 10 17 0 0.00
17 70 18 0 0.00
18 710 19 0 0.00
19 T0 20 ] 0.00

20 70 21 ] 0.00

21 10 22 0 0.00

2270 23 0 0.00

23 70 24 0 0.00

24 10 25 0 0.00

25 70 .26 0 0.00

26 10 27 0 0.00

27 70. 28 (] 0.00

28 10 29 0 0.00

29 10 30 844 100.00

TOTAL NUMBER OF POINTS READ =  B44

JOTAL NUMBER OF OBSERVATION USED IN THE DISTRIBUTION = 844

MEAN TEMPERATURE = 29.3 DEGREES CENTIGRADE

STANDARD DEVIATION = 0.0 DEGREES CENTIGRADE
MAXIMUM TEMPERATURE = 29.4 DEGREES CENTIGRADE
MINIMUM TEMPERATURE = 29.2 DEGREES CENTIGRADE
RANGE .= .2 DEGREES CENTIGRADE



Guam Agana WWTP Diffuser Monthly Current-Temperature Statistics

DEPLOYMENT.LOCATION: 1

Latitude: 13-29.09N Longitude: 144-64.65E
Meter Depth(m):. 33.0 © Bottom Depth(m):

Period: NOVEMBER 1998

Mean Speed(cm/sec): 5.90

Maximum Speed(cm/sec): 24.20

Standard Deviation: 4.36

Average North Vector Component(cm/sec): -1.63
Average East Vector Component(cm/sec): 1.25
Resultant Magnitude(cm/sec): 2.05

Resultant Direction(°T): 143

Minimum Temperature(°C): 29.2
Maximum Temperature(°C): 29.4
Mean Temperature(°C): 29.3
Standard Deviation: 0.0

Day Maximum Speed Minimum Temperature
7 17.00 29.2
8 24.20 29.2
9 20.20 29.2
- 10 17.00 29.3
" 22.80 29.3
12 14.90 29.3

13 14.10 29.2

Maximum Temperature

29.4
29.4
29.4
29.4
29.3
29.3
29.3
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GUAM NORTHERN DISTRICT HUTP‘DIFFUSER -- 1
CURRENT METER S/N -- 0831

METER POSITION ----- 2~

DATA ACQUISITION

DEPLOYMENT DATE(GST) - NOV. 7 ,1998
DEPLOYMENT TIME(GST) - 1715

RETRIEVAL DATE(GST) --- NOV. 13,1998
RETRIEVAL TIME(GST) --- 0935

MOORING LOCATION )
LATITUDE -------- 13-33.13N
LONGITUDE ------- 144-48.26E

SENSOR DEPTH(M) ---- 27

BOTTOM DEPTH(M) ---- 58

MAGNETIC DECLINATION(DEGREES) -- 1.8

DATA ANALYSIS
START DATE(GST) - NOV. 7 ,1998
START TIME(GST) - 1715

ENDING DATE(GST) - NOV. 13,1998
ENDING TIME(GST) - 0935

TIME INTERVAL(MIN) - 10.00
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'DISTRIBUTION FREQUENCY

NOMNOYUmEOOO0Qe- T INMNroR00QCO0O0 QO
MmN N - - Ll

10
46
65
27
9
2
5
8
4
11
13
24

M0 00000 —n—O
=

METER POSITION 2
24

14
18
30
39
7
19
30
10
11
15
17
31
38
10
3
2
2
1
4
1
0
1]
1
5
0
|
5

75

.17 HOUR AVERAGES
75- 90

DEPLOYMENT 1
0- 15

15- 30

30- 45
SPEED

FROM 1715 7 NOV 1998 TO 935 13 NOV 1998
CM/SEC

DIRECTION
DEGREES TRUE
45- 60
90-105
105-120
120-135
135-150
150-165
165-180
225-240

180-195
195-210
210-225

' 240-255
255-270
270-285
285-300

300-315
315-330

60-
330-345
345-360

000000000000000000000000

>100

000000000000000000000000%‘%
. —

s

wn

-—
[}

o

15- 30
30- 45
45- 60
60- 75
75- 90
90-105
105-120
120-135
135-150
150-165
165-180 .
180-195
195-210
210-225
225-240
240-255
255-270
270-285
285-300
300-315
315-330
330-345
345-360
. SPEED
CM/SEC



DEPLOYMENT 1

DIRECTION(DEGREES TRUE)

SUMMARY STATISTICS

METER POSITION 2
FROM 1715 7 NOV 1998 T0 935 13 NOV 1998

300
300 1O 315
315 10O 330
330 10 345
345 T0 360

SPEED(CM/SEC)

0.0

5.0
10.0
15.0
20.0
25.0
30.0
35.0
40.0
45.0
50.0
55.0
60.0
65.0
70.0
75.0
80.0
85.0
90.0
95.0

T0
T0
T0
T0
T0
10

T0

5.0
10.0
15.0
20.0
25.0

-30.0
35.0
40.0
45.0
50.0
55.0
.60.0
65.0

ABOVE 100

TOTAL OBSERVATIONS

328
258
152
63
10

OO0 O0ODODOoOOoOO0OOQODOOWWN

TOTAL NUMBER OF POINTS READ = 819

TOTAL NUMBER OF OBSERVATIONS USED IN THE DISTRIBUTIONS =

MEAN SPEED =
STANDARD DEVIATION = 5.38 CM/SEC
MAXIMUM SPEED
. MINIMUM SPEED
RANGE = 32.90 CM/SEC

7.50 CM/SEC

32.90 CM/SEC
0.00 CM/SEC

32

NP = O= =N

TOTAL OBSERVATIONS

PERCENTY

40.05
31.50
18.56
7.69
1.22
-61
.37
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

PERCENT
3.9
18.44
20.63
8.79
4.52
2.56
4.27
2.20
1.83
3.30
4.15
9.77
10.74
1.83
.73
.37
.24

819



PERCENT

PERCENT

6
54
48
42
36
38
24
18
12

SPEED (CM/SEC)

| ! ] ! 1 1 i ! | ] ! | 1
5 18 15 28 25 38 35 48 45 58 55 68 65 72 75 88 B85 9B S5 188 >100

—

1

|

1

e |

3@ 68 99 128 158

DIRECTION(DEGREES TRUE)
HISTOGRAMS OF CURRENT SPEEDS

(GSTY 1715 NOU 7

1988 TO 8935 NOU 13

= ] } { !
1806 218 248 278 3600

1888

336

LATITUDE: 13-33.13N LONGITUDE: 144-48.26E NOMINAL DEPTH(M): 27

36



~ -~ - - —_- W

~<._  SOUTH -7

PERCENT OCCURRENCE US DIRECTION(DEG TRUE)
(GST) 1715 NOU 7 1998 TO 8935 NQU 13 1998
LATITUDE: 13-33.13N LONGITUDE: 144-48.26E NOMINAL DEPTH(M): 27




LATITUDE: 13-33.13N

LONGITUDE: 144-48.26E

NOMINAL DEPTH(METERS): 27

TIME SPAN(GST): 1715 NOV 7 1998 TO 0935 NOV 13 1998

CUMULATIVE OCCURENCE OF CURRENT SPEEDS

SPEED (CM/SEC) PERCENT EQUAL TO OR GREATER THAN
0 100.000
3 78.999
6 . 51.282
9 34.554
12 18.437
15 9.890
18 4.151

21 1.587
24 1.099
27 .855
30 - .366

3 : 0.000




PERCENT EQUAL TO OR GREATER THAN

198

34

89

78
68
50
49
38
20

18

NOMINAL DEPTH(M): 27
LATITUDE: 13-33.13N
LONGITUDE: ~ 144-48.26E

1 | - | il 1 1 |

18 20 30 5@ 78 86 S
SPEED (CM/SEC) -

CUMULATIVE OCCURENCE OF CURRENT SPEEDS
(GSTY 1715 NOU 7 1998 TO 8935 NOU 13 1998

180




LATITUDE: 13-33.13N

LONGITUDE: 144-48.26E

NOMINAL DEPTH(METERS): 27

TIME SPANCGST): 1715 NOV 7 1998 TO 0935 NOV 13 1998

PERSISTENCE OF CURRENT SPEEDS

SPEED (CM/SEC) MAXIMUM DURATION (HOURS)

10 4.19
20 1.75
30 .57

40 0.00



MAXIMUM DURATION (HOURS3)

18

NOMINAL DEPTH(M): 27
LATITUDE: 13-33.13N
LONGITUDE: 144-48.26t

1 | I | | 1 | 1

18 28 - 30 48 58 66 70 8o 96

'SPEED (CM/SEC)
PERSISTENCE OF CURRENT SPEED FROM:
(GSTY 1715 NOU 7 1998 TO 8935 NOV 13 1998

180



NAUTICAL MILES

LATITUDE: 13-33.13N LONGITUDE: 144-48.26E NOMINAL DEPTH(M): 27

1 ] l | i | | | ! | i J 1

1 5 3 4 5 6 7 8 9 18 11 12' 13

NAUTICAL MILES -
PROGRESSIVE UECTOR DIAGRAM OF CURRENTS

(GSTY 1715 NOU 7 1988 TO 8935 NOU 13 1998




TEMPERATURE STATISTICS

DEPLOYMENT 1v METER POSITION 2
FROM 1715 7 NOV 1998 TO 935 13 NOV 1998

TEMPERATURE (CENTIGRADE) TOTAL OBSERVATIONS PERCENT
o710 1 0 0.00
1170 2 0 0.00
270 3 0 0.00
370 4 0 0.00
4 10 5 0 0.00
510 6 0 0.00
610 7 0 0.00
770 8 o 0.00
810 9 0 0.00
9 70 10 0 0.00

10 10 11 0 0.00

11 10 12 0 0.00

12 T0 13 0 0.00
13 To 14 0 0.00
14 70 15 0 0.00
15 70 16 0 0.00
16 10 17 0 0.00
17 10 18 0 0.00
18 T0 19 0 0.00
19 10 20 0 0.00
20 T0 2% 0 0.00
21 10 22 0 0.00
22 10 23 0 0.00
23 70 24 0 0.00
26 70 25 o 0.00
25 T0 26 0 0.00
26 10 27 0 0.00
27 10 28 0. 0.00
28 TO 29 0 0.00
29 70 30 819 100.00
TOTAL NUMBER OF POINTS READ = 819
TOTAL NUMBER OF OBSERVATION USED [N THE DISTRIBUTION = 819

MEAN TEMPERATURE = 29.2 DEGREES CENTIGRADE

STANDARD DEVIATION = 0.0 DEGREES CENTIGRADE
MAXIMUM TEMPERATURE = 29.2 DEGREES CENTIGRADE
MINIMUM TEMPERATURE = 29.0 DEGREES CENTIGRADE
RANGE = .2 DEGREES CENTIGRADE

Hon




Guam Northern District WWIP Diffuser Monthly Current-Temperature Statistics
DEPLOYMENT LOCATION: 2

Latitude: 13-33.13N  Longitude: 144-48.26E
Meter Depth(m): 27.0 Bottom Depth(m): 58.0

Period: NOVEMBER 1998

Mean Speed(cm/sec): 7.50

Maximum Speed(cm/sec): 32.90
Standard.Deviation: . 5.38

Average Worth Vector Component{cm/sec): 2.24
Average East Vector Component(cm/sec): 3.04
Resul tant Magnitude(cm/sec):  3.77
Resultant Direction(°T): 54

Minimum Temperature(°C): 29.0
Maximum Temperature(°C): 29.2
Mean Temperature(°C): 29.2
Standard Deviation: 0.0

Day Maximum Speed Minimum Temperature Maximum Temperature
7 16.90 29.0 29.2
8 '32.90 29.0 29.2
9 22.40 29.1 29.2
10 . 17.80 29.1 29.2
1 21.10 29.1 29.2
12 19.00 29.1 B 29.2

13 15.50 29.1 29.1
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APPENDIX D:

'WIND AND WAVE ANALYSIS



TYPHOON HINDCQSTv ANALYSIS-AGANA & NORTHERN DISTRICT QUTFALLS GUAM
Lot.=13.7 deg.; Re=7.17 n.mi.; Poz=78 mbs; Uf=9 knts; Dir.=270 deg.
PAKAS7 WIND FIELD , Urs (knots)
N .
280

168 | / | . g

128

sa—f

a8 + |

-4@ \

-80

-128 r

~-168 | | N

-2088 1 ] - L 1 S | L
-208 -168 -128 -88 -48 @ 40 80 1286 168 2068
DISTANCE FROM TYPHOON CENTER I* NAUTICAL MILES




TYPHOON HINDCAST ANALYSIS-AGANA & NORTHERN DISTRICT QUTFALLS GUAM
Lot.=13.7 deg.; Re=7.17 n.mi.; Poz=78 mbs; Uf=9 knts; _Dir'.=27B deg.
PAKAS7 WAUE FIELD , Hs (feet)
N
210

168
128
8a

48

-48
-89
-120

-1606

-20800 . l L \<\‘l ,,ﬁ./

-2P8 -168 -128 -BB -48 % 40 84 1286 168 200
DISTANCE FROM TYPHOON CENTER IN NAUTICAL MILES




TYPHOON HINDCAST ANALYSIS-AGANA & NORTHERN DISTRICT QUTFALLS GUAM -
Lot.=13.7 deg.; Rc=7.17 n.mi.; Po=78 mbs; Uf=9 knts; Dir.=270 deg.
PAKA97 PERIOD FIELD , Ts (sec.)

. N '
280

168

128

ap |

-48

-80

-1208

-1606

opB -16@ -128 -8 -48 @ 48 8@ 128 168 200
DISTANCE FROM TYPHOON CENTER I°" NAUTICAL MILES




TYPHOON PAKA97
DATE: 01/08/99

Lat.= 13.7deg.; Rc= 7.17n.mi.; Po= 78mbs; Vf= 9knts; Dir.

r
N.M.
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NEARSHORE POINT X=249071 Y=-93861 WAVE PERIOD 1=16.0
DEPTH AT X,Y =185.9

Dmin=20.0 .

Brel= .05

CALCULATIONS FOR RAY NO. 2

Xi=249142

Yi=-93795 Depth=196.6

ORIGINAL RAY

X0
247295
247405
247515
247625
247734
247842
247948
248052
248153
248250
248344
248434
248521
248606
248688
248768
248846
248923
248998

- 269071

249071
DEEPWATER

Xi=249132

Y(ft)

=92457

-92527
-92597
-92667
-92738
-92808
-92879
-92951
-93024
-93097
-93171
-93245
-93321
-93397
-93474
-93552
-93630
-93707
-93785
-93861

-93861

C(X,Y)= 65.8
Dmax=655.4B(Dmax/Ldeep=- .50)

Hdeep= 1.00
RAY NO. 1
RAY NO. 2
RAY NO. 3
RAY NO. &
RAY NO. 5
RAY NO. 6
RAY NO. 7
RAY XO. 8
RAY NO. @
RAY NO. 10
RAY NO. 11
RAY NO. 12
RAY NO. 13
RAY NO. 14
RAY NO. 15

Theta(Degrees)=143.00
Theta(Degrees)=133.00
Theta(Degrees)=123.00
Theta(Degrees)=113.00
Theta(Degrees)=103.00

Theta(Degrees)=
Theta(Degrees)=
Theta(Degrees)=
Theta(Degrees)=
Theta(Degrees)=
Theta(Degrees)=
Theta(Degrees)=
Theta(Degrees)=
Theta(Degrees)=
Theta(Degrees)=

CALCULATIONS FOR RAY NO. 1

Depth
652.0
635.0
621.5
591.5
550.0
503.2
456.1
403.1
352.1
319.1
288.9
267.8
. 254.9
262.8
227.5
222.4
216.6
208.5
202.6
185.9
185.9

THETA(DEGREES TRUE) = 235.34

CALCULATIONS FOR RAY NO. 3

Yi=-93822 Depth=192.0

ORIGINAL RAY

X(ft)
2467997
248082
248166
248250
248332
268412
248489
248562
248633

Y(ft)
-92440
-92539
-92638
-92737
-92835
-92933
-93029
-93125
-93220

Depth
651.1
625.3
585.9
525.4
463.2
397.5
341.2
308.0
281.0

Kr= .819 Ks=
Theta(Deg) Cel
147.6 81.6
147.5 81.6
147.4 81.5
147.3 81.4
147.0 81.1
146.6 80.7
145.9 80.1
144.8 79.0
143.6 77.4
142.5 76.1
141.1 74.5
139.8 73.2
138.5 72.3

©137.2 71.3
136.3 70.1
135.5 69.6
134.9 69.1
134.5 68.3
134.1 67.7
133.0 65.8
133.0 65.8

Kr= .951 Ks=
Theta(Deg) Cel
130.4 81.6
130.4 81.5
130.3 81.3
130.1 80.9
129.7 80.2

"129.0 78.9
128.0 77.0
127.2 75.5
126.1 74.0

93.00
83.00
73.00
63.00
53.00
43.00
33.00
23.00
13.00

3.00

.913

Ks
.9%0
.989
.588
.985
.980
.973

.951
.939

.923
.919
.97
.915
.914
.913
.913

2913
“914
2914

.914

Ks
.990
.988
.984
976
.965
.950
.936
.928
.922

Ldeep= 1310.7
Stepsz(Ds/L)= .10

Nmax=200
Bo= 65.3 Bs= 97.3
Xr Ks*Kr*R #Hb
-1.000 .990 0.0
1.000 989 0.0
.999 .987 0.0
997 .982 0.0
.995 974 0.0
.991 .964 0.0
.984 .948 0.0
973 .925 0.0
.958 .899 0.0
946 .880 0.0
.934  .882 0.0
.922 847 0.0
913 .837 0.0
.903 .826 0.0
891 - .81 0.0
.878 .802 0.0 .
.863 .788 0.0
.848 - 774 0.0
.834 .762 0.0
.819 749 0.0
.819 749 0.0
Bo= &5.4 Bs= T72.3
Kr Ks*Kr*H Hb
1.000 .990 0.
1.000 .988 0.
1.000 .984 0.
999 975 0.
997 .962 0.
.993 . 943 0.
.986 .922 0.
.980 .909 0.
972 .8%6 0

Cdeep= 81.9

000D OOOOO



248701 -93315
24B766 -93408
248830 -93500
248892 -93592
248953 -93683
249013 -93773
249071 -93861
249071 -93861

260.9
238.4
228.7
219.0
210.9
202.9
185.9
185.9

125.3
124.6
124.3
124.0
123.8
123.5
123.0
123.0

DEEPWATER THETA(DEGREES TRUE) = 252.51

CALCULATIONS FOR RAY NO. 4

Xi=249131

ORIGINAL RAY

X(ft) Y(ft)
248420 -92469
248479 -92585
248538 -92700
248596 -92815
248653 T T-92927
248707 -93038
248758 -93147 .
248807 -93254
268854 -93359
248899 -93462
248943 -93564
248987 -93665
249030 -93764
249071 -93861
249071 -93861

Yi=-93835 Depth=189.3

Depth
628.0
601.7
535.6
457.8
393.5
339.7
304.1
273.2
247.4
231.2
220.6
211.5
202.9
185.9
185.9

Kr=1.000
Theta(beg) Cel
117.2 81.5
117.1 81.4
117.0 81.0
116.8 80.1
116.3 78.7
115.6 77.0
115.0 75.3
114.3 73.5
113.8 71.7
113.5 70.4
113.4 69.4
113.2 68.6
113.3 67.7
113.0 65.8
113.0 65.8

DEEPWATER THETA(DEGREES TRUE) = 265.81

CALCULATIONS FOR RAY NO. 5

Xi=249139  Yi=-93845 Depth=187.1

ORIGINAL RAY

x(ft) Y(ft)
248704 -92362
248736 -92488
268768 -92614
. 248800 -92739
248831 -92863
248862 -92983
248891 -93101
248919 -93216
268946 -93328
248972 -93438
248998 -93546
249023 -93653
249047 -93758
249071 -93861
249071 -93861

- Depth

638.1
603.7
568.9
497.6
424.5
361.2
317.2
278.9
252.2
232.0
221.2
212.7
202.6
185.9
185.9

DEEPWATER THETA(DEGREES TRUE) = 278.80

CALCULATIONS FOR RAY NO. 6

Xi=249138

ORIGINAL RAY

X(ft) YD
249005  -92320
249009  -92450
249013 -92580

Yi=-93857 Depth=184.7

Depth
630.6
587.7

537.9 -

SHLBIIIN
MONWVIWNON

Kr= 971
Theta(Deg) Cel
104.2 81.6
104.2 81.4
104.2 81.3
104.2 80.6
104.2 79.5
104.1 77.8
103.9 76.0
103.7 73.9
103.5 72.1
103.4 70.5
.103.3 69.5
103.0 68.7
103.0 67.7
103.0 65.8
103.0 65.8

Kr= .983
Theta(Deg) Cel
91.7 B81.5
91.8 81.4
91.9 - 81.0

Ks

Ks=

Ks

.94

914

920

.913
.913
.913
914
.94

.914

Ks
.989
.986
.982
972
956
941
.930
.921
917
.914
.913

913
1914
914

914

Ks
.989
.984
.978

_.965

.886 0.0

.959 877 0.0
.956 .873 0.0
.953 .870 0.0
.952 .869 0.0
.952 .869 0.0
.951 .869 0.0
.951 .869. 0.0
Bo= 65.3 Bs= 65.3

Kr Ks*Kr*H Hb
1.000 ,988 0.0
1.000 .98 0.0
1.000 977 0.0

.999 .963 0.0
.999 .948 0.0
.998 .934 0.0
997 924 0.0
.994 .915. 0.0
.990 .907 0.0
.986 .902 0.0
984  .899 0.0
.986 .900 0.0
.992 .906 0.0
1.000 | .914 0.0
1.000 .914 0.0
Bo= 65.3 Bs= 69.3

Kr Ks*Kr*H Hb
1.000 .989 0.0
1.000 .986 0.0
1.000 .982 0.0

.998 .970 0.0
.995 .952 0.0
992 .933 0.0,
.988 .918 0.0
.983 .906 0.0
979 .898 0.0
976 .892 0.0
.973 .888 0.0
971 .887 0.0
.970 .886 0.0
971 .888 0.0
.97 .888 0.0
Bo= 65.3 Bs= 67.5

Kr Ks*Kr*H Hb
1.000 .989 0.0
1.000 .984 0.0
1.000 .978 0.0



249018
249022
249028
249034
249039
249045
249050
249056
. 249061
249066
. 249071
249071
DEEPWATER

Xi=249133

-92708
-92835

-92959
-93080
-93199
-93314
-93426
-93538
-93648
-93756
-93861

-93861

472.3
408.9
361.8
318.4
279.7
253.6
231.6
223.4
214.1
202.1
185.9
185.9

THETA(DEGREES TRUE) = 291.27

CALCULATIONS FOR RAY NO. 7

Yi=-93869 Depth=182.7

ORIGINAL RAY

X(ft)
249317
2469296
249276
249256
249236
249217
249197
269178
249161
249144
249129
249114
2459099
249084
249071
245071
DEEPWATER

Y(ft)

TTR922312

-92341
-92469
-925%96
-92722
-92846
-92968
-93088
-93205
-93318

. <93430

-93540
-93649
-93757
-93861
-93861

Depth
633.0
595.0
548.0
497.7
434.0
377.9
347.5
312.6
275.8
250.6
231.1
221.9
214.9
201.3
185.9
185.9

THETA(DEGREES TRUE) = 302.19

CALCULATIONS FOR RAY NO. 8

Xi=249140

Yi=-93882 Depth=179.8

ORIGINAL RAY

X(ft)
249702 -
249650
249599
249549
249499
249452
249406
249362
249320
249280
249243
249207
249171
249137
249103
249071
249071
DEEPWATER

Xi=249141

Y(ft)
-92187
-92306
-92425
-92544
-92662
-92780
-92896

. -93011

-93124
-93234
-93342
-93448
-93554
-93658
-93761
-938561
-93861

THETA(DEGREES TRUE)

Depth
621.9
573.9
528.6
487.6

448.5

414.3
378.2
337.5
300.1
266.6
244 .1
228.7
222.7
211.5
202.9
185.9
185.9

CALCULATIONS FOR RAY NO. 9

Yi=-93896 Depth=177.0 - Kr= .914

92.0 80.3 .967
92.4 79.1 .953
92.7 77.8 .941
92.7 76.0 .930
92.7 3.9 .921
92.8 72.2 .97
92.8 70.4 914
92.8 69.7 .913
92.6 68.8 .913
92.7 67.6 .913
93.0 65.8 .914
93.0 65.8 .914
Kr=1.022 Ks= .915°
Theta(Deg) Cet Ks
80.9 81.6 .989
80.9 81.4 .985
81.0 81.1 .980
-81.1 80.6 972
81.2 79.7 .959
81.0 78.3 945
81.0 77.3 .937
81.3 75.8 .929
81.6 ©73.7 .921
81.9 71.9 .916
82.2 70.4 914
82.3 69.6 .913
82.2 68.9 .913
82.4 67.5 . .913
83.0 65.8 .914
83.0 65.8 .94
Kr= .955 Ks= .915
Theta(Deg) Cel Ks
66.6 81.5 .988
66.7 81.3 .983
66.8 81.0 977
67.2 80.5 .970
67.6 79.9 .962
68.2 79.3 .954
68.8 78.3 .945
69.3 76.9 .935
69.8 751 .926
70.5 73.1 .919
71.1 71.4 .915
71.5 70.2 914
71.5 69.6 .913
71.6 68.6 .913
72.1 67.7 913
73.0 65.8 .94
73.0 65.8 914
= 316.45
Ks= .916

1.000 .966
.999 .952
.997 .939
996 .926
L9946 .916
.992 .910
.991 .906
.989 .903
.986 .900
.984 899
.83 .899
.983 .899

Bo= 65.3 Bs=

Kr  Ks*Kr*H

1.000 .989

1.000 .98%

1.000 .979

1.000 971

1.000 .959

1.001 946

1.003 .940

1.005 .934

1.008 .928

1.01 .926

1.014 .927

1.017 .929

1.021 .932

1.022 .933

1.022 .935

1.022 .935

Bo= 65.3 Bs=

Kr Ks*Kr*H

1.000 .988

1.000 .983
999 976
.998 .968
.998 .960
.997 .952
.996 .941
.99 .929
.990 917

. .986 .906
.982 .899
.981 .896
979 .894
973 .888
964 . 880
.955 873
.955 .873

Bo= 65.3 Bs=

e v s
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ORIGINAL RAY

X(f1)
250165
250089
250013
249937
249863
249790
249718
249649
249581
249515
249453
249393
269336
249280
249225
249172
249120
249071
249071

Y(ft)
-92154
-92259
-92364
-92468
-92573
-92676
-92779
-92882

-92985

-93087
-93187
-93286
-93383
-93480
-93577
-93673
-93768
-93861
-93861

Depth
623.9
585.0

' 542.5

499.2
452.9
413.5
382.6
360.9
340.5
310.9
276.1
253.9
234.0
226.8

‘221.8

210.3
201.2
185.9
185.9

DEEPWATER THETA(DEGREES TRUE) = 329.20

Xi=249154

CALCULATIONS FOR RAY NO. 10

Yi=-93924 Depth=170.5

ORIGINAL RAY

X¢Ft)
250902
250797
250692
250588
250485
250385
250286
250189
250093
249999
269907
249818
269732
249649
249570
269493
245419
29346
49273
249203
249136
249071
249071
DEEPWATER

Depth<Depth MinDEEPWATER THETA(DEGREES TRUE)

Depth<Depth MinDEEPWATER THETA(DEGREES TRUE)

Y(it)
-92159
-92236
-92313

-923%0

92467
~92544
-92622
-92700
-92779
-92860
-92941
-93024
-93107
-93191
-93275
-93358
-93442

-93526.

-93610

-93694

-93778
-93861
-93861

Depth
636.8
602.9
565.3
511.8
468.2
424.3
385.7
364.9
361.7
347.9
330.8
314.0
294.5
273.7
255.9
238.1
227.6
223.3
218.5
208.1
199.2
185.9
185.9

THETA(DEGREES TRUE) = 346.84

CALCULATIONS FOR RAY NO. 11

CALCULATIONS FOR RAY NO. 12

CALCULATIONS FOR' RAY NO. 13

CALCULATIONS FOR RAY NO. 14

Theta(Deg) Cel Ks
53.9 81.5 .988
54.0 81.3 .98¢4
54.1 81.1 979
54.3 80.7 972
54.6 80.0 .963
55.0 79.2 .954
55.6 78.4 .946
56.2 77.8 .941
56.8 77.0 .936-
57.6 75.7 .928
58.5 73.7 921
59.2 72.2 97
60.0 70.6 914
60.3 70.0 914
60.6 69.5 913
61.1 68.5 .913
61.8 67.5  .913
63.0 65.8 914
63.0 65.8 914

Kr= .792 Ks= .917

Theta(Deg) Cel Ks
36.2 81.6 .989
36.3 81.4 .986
36.5 81.2 .982
36.7 80.8 974
37.1 80.3 966
37.8 79.5 .956
38.5 78.5 947
39.1 77.9 .942
40.0 77.8 961
41.2 77.3 .937
42.3 76.6  .933
43.4 75.8 .929
44 .6 74.8 .924
45.9 73.6 .920
47.0 72.3 .917
48.1 71.0 915
48.7 70.1 914
49.1 69.7 .913
49.6 69.2 913
50.5 68.2 .913
51.6 67.3 913
53.0 65.8 914
53.0 65.8 . .94

= 119.78
= 26.53

CALCULATIONS FOR RAY NO. 15

Kr Ks*Kr*§  Hb -
1.000 .988 0.0
1.000 .984 0.0

.998 977 0.0
.996 .968 0.0
.992 .955 0.0
.988 942 0.0
.984 .931 0.0
.981 .923 0.0
.976 .913 0.0 .
.969 .899 0.0
.961 .885 0.0
.955 .876 0.0
.950 .868 0.0
.946 .865 0.0
.941 -860 0.0
.934 .853 0.0
.925 844 0.0
914 .836 0.0
2914 .836 0.0
Bo= 65.3 Bs= 104.1

Kr Ks*Kr*H Hb

1.000 .989 0.0
.999 .985 0.0
.999 .980 0.0
.998 972 0.0
997 .963 0.0
.996 .952 0.0
.994 .941 0.0
.989 .932 0.0
.982 .924 0.0
974 913 0.0
.960 .8%96 0.0
944 877 0.0
924 .855 0.0
.906 .833 0.0
.889 .816 0.0
.873 .798 0.0
.860 .786 0.0
.848 T74 0.0
.834 762 0.0
.820 749 0.0
.80% 736 0.0
792 724 0.0
.792 724 0.0



FACILITY NAME: ] "PERMIT Nuﬁggﬁ; T oo e OMBE T Fom Aporoved
] ﬁ“ T% m‘fﬂlﬂT B 29 20 g /" or officlal vee only) WWBN "Et:m oKz

Paperwork Reduction Act Notice N

Public reporting burden for this application is estimated to average 8.4 hours per application, including time for revidwing instructions, searching existing data sources, gathering and maintaining
the data nesded, and completing and reviewing the collection of information. Send comments regarding the-burden estimate, any other aspect of this callection of information, or suggestions for
improving this form, including suggestions which may increase of reduce this burdi :'Chiof, Jnformation:Policy: Branch; PM-223Y, U.S. Environmental Protection Agency, 401 M Street, SW,

1. . s this facility required to have, or is it requesting, sita-specific h"ollpiam limig? e

V" Yes _____ .N°

2. Does this facility have a cumen

K- Yes _____No

3. s this facility required by the

v~ Yes ' No

answer o any of the abova questions is yes, complete Part 2 rather than Part 1.

Intarlm Qawana Qlhiidna Darmit Annlinatinn Farm - S DRAFT — Samembar 21.1993 PACE 1 NE 91



FACILITY NAME:
S

204

PA, 1D NUMBER:

penmn' NUMBER; "

OMB Number
Approval Explres xx-xx-xX

1.  Facliity Identificatlon.

a. Name of facllity:

...~ Indicata the type of facilty:
Publicly owned treatment works (PO

Tide:

c. Facility mailing address.
Street or P.O, Box:

b. Facility contact. ~ Name:

Phone:

Federally owned treatment |

(

City or Town:

d. Facility location.
Street or Route #.

County:

City or Town:

2. Owner/Operator informatlo
a. Are you the owner of this f

It no, provide the owner's:

c. }»Amount treated on site (including blending):

* g Arount sold or given away in a bag or other container

Arﬁbdnt of bulk sewage sludge shipped off site for reatment.
or for salelgwe-away in a bag or other container for

Amount used or disposed by another practice:

‘Describe:

. . e EAOAE P - Canramhor 91“‘;.'100.",.1.‘ -

Prnat 20F 23



FACILITY NAME:

PERMITNOMEER |

— Form Approved
.| EPAID NUMBER: omNum .
- ‘;mmam-mw - Approval Expires xx-xx-x%

existing data on the pollutant concentrations in sewage sludge from. this facility, -

provide the most recent data,

4  Pollutant Concsniratlons. Using the table below oraseparataattadrment. provida... -

Provide all data for the last two years, |f data frqrfn-'the fast two years are unavallable,

POLLUTANT |CONCENTRATION | SAMPLE TYPE | SAMPLE DATE | DETECTIO LEVEL |

(mg/kg dry welght)- . FORANALYSIS

e v—

Arsenic

Cadmium

Chromium

Copper ‘

Lead

Mercury

Molybdenum

Nickel

Selenium

Zine

Trutme ' Provlded @t Your Faclilty.

a Wﬁlcﬁclass ol pathogen reduction does the sewage sludge meet at your jaCility?

- c.__ V

None or unknown :

i L escribe, on this form or another sheet of paper, any treatment processes used at
. your facility to reduce vector attraction propertias of sewage sludge:

Interim Sewagae Sludge Permit Application Form

FT— SéPffé;mber 21,7993 .

PAGE 3 OF 23



S e e e e

FACILITY NA...at PERMIT NUMBER: EPAID NUMBER. mN‘W
E : : : - _Approval Expires XX-x3-XX
6. Treatment Provided at Other Facliities. |s sewago s!udge fmmyour fadlity pmVIded ;b v nd,-DIspoul Sltu. Provlde the following mformaﬁon for each site on whlch

to another laallty for traalment diambuﬂon. use, or dsposal?

Yos —_No

it yes, provide the following information for the (.a:f:ilit;f ;,eeeMng .'th;.sewag,_a;slud

a. Name of facility: .

b. Facility contact =~ Name:
Title:
Phone: (

c. Faclllty mailing address.
Street or P.O, Box:
City or Town:

d. Facllity location.
Street or Route #:
County:

City or Town:

e. Which activities does the
____ Treatment (e.g., t
—_ Sale or give-away
____ land application
_____ Other (describe):

Sign'the certification statement below:::{Refer to instructions to
line who is an officer for purposes of this certification. )

e . N . o _oerhfy under penalty of law that this document and all attachments were prepared -
i / I Y . .under my direction or supervision in accordance with the system designed to assure
: ' Loy ‘ g SR hat-qualified personnel properly gather and evaluate the information submitted.

: quiry of the parson or_.persons who managa the sy, tem or th

tmdmntie Cavvinsen Chidca Darmit Annlicatinn Farm o T DRAFT— Sepw-nbef 21. 1993 : . E . PA ‘- 4 OF 23



FACILUITY Ni....é: PERMIT NUMBER:' Ep—

STP

Form

OMB Number '
Approval EXpires Xx-xx-xx

All applicants must complete Sectlon A (General Information). -

2.  Does this facility genéraua sewa
v Yos _ No
Does this tacllity derive a matgrial from sewage s

Yes \Ao

It you answered Yes to eithefé
or Preparation of a Sewage |

sludge?

3. Does this facility apply sewage sludge to the land?

a. Does sewage sludge from this facility meet the pollutant con r
pathogen reduction requirements, and one. of vactor attracﬁon reducu
1-8, as identified in the instructions? _ Yes

b. s sewage sludge from this facility placed i in a bag or olher con!ainer for sale or

6 all three, complete Sectl
of Bulk Sewage Sludge)

:: skip Sectlo

surface disposal site?

give-away? . '_Yes o No

LY complete Secilon E (Incineration).

Allvappllé;its must complete Section F (Other Information).

Interim Sewage Sludge Permit Application Formy:. - - &

'DiﬂfAFF?éf=$eﬁtembof 21,1993 - -+

PAGE 5 OF 23



FACILITY NAM»... v PERMIT NUMBERL

AGANE S ff

OMB Number

EPA IDNUMBER: | * Form Acproved

A.1. Fadllity ldentlfication. ) o
o Nameoftacilty: A/ GANE Seunse 7. i

b. Faclility contact. =~ Name:
Title:
Phone:

:‘,-.Az Perm| nformatlon.

. a Fa lty s NPDES permit number (if applicable): G/{ 00 20 0 8’ 7

: on thls form or an attachment, all other Federal, State, and local pemﬂts or
) truction approvals reoelved or applied for that regulate this facility's sewage

&7 ).

¢. Facllity mailing address, —
Street or P.O. Box: /od &x 20/0. | E
City or Town: ‘State: Gu Zip:“i {

d. Facility location,
Street or Route #;
County:

City or Town:

No

USGS map
Fleld survey

No

h Arg you the operator of this facllity?

If map used, provide datum and scale: b ", prowde the operators:

f. Is this facility a Class | sludge management facility? -

Publii owned tréatment Works (PO TW)
“Privately owned treatment works

- Federally owned treatment works
-Blending or treatment operation

Date on which facmxy became activeinactive:,. /UG /-

h. SIC Codes (¢-dight,in descending order of prory): .

(c:o::. 24752 :PW'Y Surface disposal site

code: — SP°°!'Y. — - — | - Sewage sludge incinerator
ode:; pecffy. . : R T N WO DL S A T Other. If other, explain:

Code: Speacify: : .

Intarim Sawswe Sludae Permit Appllcation Form... - . [ w ... . DBAFTH-SOPYBWJO!'H‘?L 1993..... . . PAG.. 6 OF 23
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FACILITY NnolE: [PERMIT NUMBER: . oy o EPA 1D NUMBER: Fom Acproved
AGANA Guoo .;waft " o ottt oo onty) :’:‘::::":;:.m,..,

A.4. Indlan Lands, Does any generation, lreatmen!, storage. apphcation fo Iand or
disposal of sewage sludge from this facility occur on Indnan Iands? '

Yes _)(No

it yes, describe:

A.5. Topographic Map. Provide a topographic map or maps {or: other approprlame map(s) :t

should include the area one mile beyond all property boundaries ol the faciiity:

boundaries.

Location of all wells used
( Ainown to the applicant witi

A.6. Hazardous Waste Characteristics. ‘Attach the results of any testing that ha ':"been

conducted in the las! five years to determine whether the sewage sludgei ,
wasts, B

See A#Mm,v/g_f i

\,,,_ollutanl Concentrations. Using the table below or a separatoe attachment, provide
existing data on the pollutant concentrations in sewage sludge from this facility.
Provide all data for the last two years. If data from the last two years are unavailable,
p' ovide the most recent data.

[ See pschments ]

‘| potiumant

'CONCENTRATION
-1 (mg/kg dry weight)

SAMPLE TYPE | SAMPLE DATE

DETECTION LEVEL
FOR ANALYSIS

v...';Arsemc

-Cadmium

a topographic map is unavailable) that shows the following items of information.. Map(s .

Chromium

- Selenium

1 Zinc

Interlm Sewage Siudge Permit Application Form

. DRAFT.-September 21; 1993

PAGE 7 OF 23




AME:

5‘7/

[€PA 1D NUMBER: Fom Approved
' for official vee only) Approval EXpires xx-xx-x

B.2.

Amount Generated On Site.
Total dry metric tons per 365-day period generated at your facllity:'

Amount Recelved from Off Site. If your faclhty receives sewag

facility for treatment, use, or disposal, provide the: !cllcwing infonnati-orr Ifor each facrlrry s

from which sludge is received. If you receive sewage sludge from rrlore th an
facility, attach additional pages as necessary

a. Name of facility:

b. Facility contact.

c. Facility mailing address.
Strest or P.O. Box:
Clty or Town:

d. Facility location.
Street or Route #:
County:

City or Town:

State

e. Total dry metric tons per 365-day pencd received from, lhrs facrhty

Class B Neither or unknown
b Bescribe, on thls form or another sheet of paper, any treatment processes used at
: '»"your faclllty to reduce athogens In sewage sludge:
')//a.es/t

inimum 38 percent reduction
: aeroblc process, with bench-

- gludge)

. Option 5 (Asrobic processes plus raised temperature)
. Option 6 (Raise pH to 12 and retain at 11.5)
Opﬁon 7 (75 percent solids with no unstabilized solrds)

oA Ml Eaven

- ARAFT 22 Sapwimber 21::1993 .

Pia..é 8OF 23



FACILITY NAm...

EPA'ID’ NUMBER'

Form Approved
OM8 Number
AmrwnlExpinxxuu

| JaavA _sT

i.AL|§t. n',this lorm or an attachment, the receiving facility's NPDES permit number.
as: well as the numbers of all other Federal, State, and local pemmits that regulate
o -'!tlezrecglwng facllity's sewage sludge management practices:

a. Total dry metric tons per
that is applied to the land

or give-away?
Yeos

sewago sludge being sold or given aw@

Street or P,O. Box:

City or Town:

ication, a copy of all la

‘a bag or other container.

Interim Sewage Sludge Permit Application Form™™ " |

' DRAFT-Soptember 21, 1993

PAGE 90F 23 .



FACILITY NA.

_DaGANE Sﬂ

a. Name of receiving facility:

B.6. Shipment Off Site for Treatment or for Sale or Give-Away.

b. Facility contact. =~ Name:

Te: e i

Phone; ()

c. Facility mailing address.
Street or P.O. Box:

City or Town:

d. Total dry metric tons per
facility:

Class A

i for:the sewdge sludge’

ClassB. _

Nglfhérd}:h K v__v’h

- [EPAID NUMBER: ,  Fom Approved
| (for omiclal uee only) Approval Expires xe-xx-xx

. Defs_cr_i_be; on this form or another sheet of paper, any treatment processes uspd’at

md_fieéelving facility to reduce pathogens in sewage sludge:

. receiving faclity?

o ”'-'Does the receiving facility provide additional retment to reduce vector attraction

charactensncx of the sewage sludge? Yes . No

Which Vector attraction reductiprfoption is met for the sewage sludge atthe

Opich 1 (Minimum 38 parcent reduction in volatile solids)
ption 2 (Anaerobic process, with bench-scale demonstration)
Option 3 {(Aerobic process, with bench-scale demonstration)

n 8 (90 percent solids with tinstabilized solids)

or another sheet of paper, &1y.treatment processes used at
reduce vector attraction properties of‘sewage sludga:

;.ding) activities not identified in (l) or (g) above:

Iriterlm suw.;.c Sludge Permit Application Form,

Sy 2

DFIAFT 'Septe /ar21, 1993

PAGE .J OF 23




receiving facllity to comply with the “notice and necessary mfonnatlon -requiremenit of
40 CFR 5603.12(g).

Does the recelving facility place sewage sludge from your fadhty ln a bag
container for sale or give-away? Yes:

It yos, provide a copy of all labels or notices thal accompany lhe produc eing sold. :
given away.

FACILITY NAME: - - PERMIT NUMBER' S - EPA ID NUMBER: Fom
GANA " STP @m 007 oy e st
L |f you answered yes to (f), (g), or (h), attach a eopy of any: lnformaﬁon you provide.fthe :

Interim Sewage Sludge,_Perrhlt A'ppllcalilon Form:

'DRAFT = Seplember 21,1993

PAGE 11 OF 23




FACIUTY.

AQANK

AEs

STP

.| EPA 1D NUMBER:
fficlal vee only)

B.7. Land Application of Bulk Sewage Sludge.

apchanon sites:

a. Total dry maetric tons per-385-day period of sewage sludg‘_' applted to a!l land s =}

expressed as percent dry weight or mg/kg dry weight;

Ammonium nitrogen:
Nitrate nitrogen:
Total Kjeldahl nitrogen

b. Nitrogen content in the sewage sludge thatis applied to the land in bulk form.s_-;,-'-' - 2

: Surfaoo Dlspuul.

or each surface disposal site that you do not own or
gwage sludge to more than one such surface disposal site,

" Swestor Route #;_
County:

numbers of all other Federal, State, and local parmits that regulate sewago sludge
disposal at the site:

Imtarim S....a00 Sludaes Permit Application Fofﬁi A’

DRAFT — Se,..mber 21,1993,

PAw.: 120F 23



FACILITY NAE:

BOANA,

PERMIT NUMBEH:

um;we??

Form Approved
OMB Number

Approval Expires xx-xx-x

AEA«-ID:NUMBEH:_ :

B.9, Incineration.

a. Total dry metric tons of sewage sludge fmm your fadluy ﬁred In all sewage 8 _dge
Incinerators per 365-day period'

your facllity is fired?
Yeos _No

8. Incinerator mailing addres:
' Street or P.O. Box:_
City or Town:

f. Incinerator location.
~ Strestor Route #;

Ixnﬂ.n.LP_annh:

3 B.1 0. Dlspoul ina Munlelpal Solld Waste Landflll. Provide the following information for
5 each _munidpal solid waste landfill on which sewage sludge from your facility is

étﬁdl additional pages as nacessary.

b. Do you own or operate all sewage sludge Inei ' 'rators in whlch sewa""' sludge from ;

' t. Lls!. on this form or an attachment, the numbers of all other Federal, vState. and

plécad. If sewage sludge is placed on more than one municipal solid wasts landfill,

a. Namo ol |andﬂll

b. Landﬁll contact. Name; A
Title: DireccteR.
Phone: (477 ) el -3/3/

Contactis: _\~" Landfillowner _ \" Landfil operator

| solid waste landfill

= Zem 2&/:’&
fen Pyp Sta GU zp: 969

of sewage sludge from your ty placed in this municipal
tsolid wasto landfill per 365-day period:

Iocal permits that regulate the operation of this municipal solid waste tandfil;

: mééts-’appllcable requirements for disposal of sewage sludge in a municipal solid
_ ;ﬁfquste landfill (e.g., resuits of paint filter quuids test and TCLP test).

h Does the munlcipal solid waste landfil eomply with applicable crltena set forth in
»40 _GFH Part 2587

Yes : No

Interim Sewage Sludge Permit Application Form - =

" DRAFT = September 21,1993
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FACIUTY NA...t

ACANA

PER) ITNUMBER.~" |

 [ePaIDNUMBER: Fom Avproved
_|lor officiat uee only) . Approval Expires Xx-xx-x3

a. Site name or number:

C.1. Identification of Land Application Slte.

- "C4. Sle Type.

_ Agricultural land

b. Site location.
Street or Routo #:

" Forest .

. ‘Public contact site

County:

City or Town;

Lattude: _____ "5

C.2. Owner Informsation.
a. Are you the owner of this
b. Ifno, providé the following

Name:

Identify the type of land application site from among the following:

hedamaﬁon site
— Lawn or home garden
____Other. lfother,

nitrog quihment for this crop or

Blation?

Phone: ) ( )
Street or P.O. Box:

f who ig ’responmble for app]icaﬂon of ewage

n site? Yes - ~No -
b following information for the person who applies
Street or P.O. Box: S
City or Town: State; .____ Zip:

Istadim QxdsRe Qudns Parmit Annlleation Form

. DRAFT.— Sepi..aber 21, 1993
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FACILITY Ni_. 48 PERMIT NUMBER: .

.: - " Fom
AGanr  STP G‘z{aa;l 00 f 7 55AJ5~"3-M35" SoproalExprs e

C.6. Vector Attraction Reduction,

the land application site?

Yeos No -

If yes, answer C.6.a and C.6.b;
a. Indicate which vector attraction reduction opt:i,ori js r:vnat_-:v:, L

—___ Option9 (Injection below land su,féée’-) T :
——— Option 10 (Incorporation into soll wllhln 6 hours)

b. Describe, on this form or another sheet of paper, any tnaalmant rocesses used at
the land appncatlon sito to! ‘

C.7. Ground-Water Monltoring.

Are any vector atiraction reduction requirements met when sewage sludgs is tippliedto -

Interim Sewage Sludge Permit Application Form.. .. . ... - DRAFT-September21, _g§93.1 .
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FACILITY NaE:

Laitn? ST/

PERMIT NUMBEH: -
. '00[

** Litor ometat e ontys

PA ID NUMBER: Fom

C.8. Cumulative Loadings and Remaining Allotments.
sludge subject to CPLRs will be applied, to ascertain whethier bulk sewage sludge
subject to CPLRis.has been applied to this site on or since July. 20, 19937 .

Yos No

If no. sewage sludge subject to CPLRs may ot ba applied 1 th 3
It yes, continue on to the next question, '
b. Based upon this Inqulry, hasibulk:sewage:sludge subject it
this site since July 20, 19 ' '

Yes

if ng, skip the rest of this
If yas, answer questions

c. Site size, in hectares:

d. Dry metric tons of sewag_é sludge per hectare fro

a. Have you contacted the permitting authority in the State where the bulk sewaae o ot

Gur teicility applied to this siie, | .

i,

38 necessary

 Name of faclly:

. rAmenic.
‘Cadmium
Chromium

‘ Provide the following information for every Iaéility

or than yburs that is sending, or

Zip:

g/ectare, for each of the

Interim Sewsae Sludae Parmit Anbllcation Form~' g

oo - DRAFT-= Septesnber 21:1999
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W07

EPA ID NUMBER:

FACILITY Nawé: MIT NUMBER;. , mw
éﬂ @Q&& f? | tfor officiat uee anty) Approval Expres xx-r-xt

a. Site name or number:

D.1, Site Information. Provide the following Infonna‘t_lon,'for m.vsurfme‘cﬁs'posaljsfte': .

If no, provide the following information:
Name of owner:
Facility contact. Namej

b. Are you the owner of this surface disposal site? * ___ Yes No .

Tide

Phon:

Owner malling address.
Streetor P.O. Box:

~ City or Town:

¢. Are you the operator of this‘strtace disposa .site?» '

It no, brovide the following information:
Nama of operator:

Facliity contact. Name:

City o Town: _State: _____ Zp: _

Interim Sewage Sludge Permit Application Form -~~~ =~ DF!AFT Septamber 2, 1993 Mol

PAGE 17 OF 23



PERMITNUMBER. —

FACILITY NAME3

HGANA ST7 /P

Form Approved .
OMB Number
Approval Expires xx-xx-2x

EFA 1D NUMBER:

D.2. Information on Active Sewage Sludge Units,

a. Unit name or number:

365-day period:

¢. Does the active sewage sludge unlt have a liner whh a mlmmum hydraulic :
conductivity of 1 x 107 cm/sec? o e o YO8, . No

If yos, describe the liner (or attach a description):

d. Does the active sewage

If yos, describe the leach
describe the method use
Federal, Statse, or local

b, Total dry metric tons of sewage sludga placed on the activa sewago sludge unll per ¥

D.3. Sowago Sludge from O(hof Facllhlu. Is sewage sludge sont to this active s
_ _sludge unit lrom any facllihes other than your facility?

' Yos No

, provide the following information for each such facility.

_ to this active sawage sludge unit from more than one s

* * pages &8 necessary.

ewagoe sludge is sent
cility, attach additional ‘

& Name of facily:
‘b, ‘Fagiity contact.

S permit number, as well as
its that regulate the facility’s

" Interlm Saw.«aa Sludaa Parmit Annlication Form

. DRAFT - Sapw.nber 21-:399’3 ‘

PAG: 18 OF 23



’

FACILITY . .22

PERNIT NUMBER: ., "'EP; louuﬁesn Fom Avproved
Ao ST o Tortor7 | o e

. Which vector attraction reduction option Is achloved befora ‘Sowage sludge leaves
the other facility?

— Option 1 (Minimum 38 percent reduction in volatile solids) -
. Option 2 {Anasrobic process, with bench-scale demonstration) -
— Option 3 (Aerobic process, with bench-scale demonstration) ~~ """ "7
_____ Option 4 (Specific oxygen uptake rata for aemblcally dtgested
sludge) S
_____ Option 5 (Aerobic processes plus ralsed temperalure)
. Option 6 (Ralse pH to 12 and retain at 11.5)
—— Option 7. (75 percent solids with no unshbllized solids).
—___ Option 8 (80 percent solids with unstablllzed solids)
None or unknown

h. Describe, on this form or another sheet of paper, any lnealmant processes used at
the other fadmy to reduce vector attraction properues of sowage sludge: ..

‘. Describe, on this form or
treatment activities perfo
above:

D.4. Vector Aflnctlen Reductlon.

a. Which vector attraction reduction option, if ¢

" D5, Ground:Watet Monltoring

is metwhen sewage sludge I

Is grnund-watar monltodng currently conducted at this active sewage slug

© unit, or

Yes No .

lif:.ye_s. provide a copy of available ground-water mdhitoring daﬁ. Also provide a .
“writtsn description of the well locations, the gpfroximate depth to ground water, and
.. the ground-water monitoring proceduressed to obtain these data.

i applicaﬁon.

fiteriny Sewage Studys Permit Application Form

DRAFT— Saptember 21, 1893
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GAN, S77° 20200 F EPA 1D NUMBER:

. OMB Number
(lor ofMicial use only) " Approval Exphes xe-xx-xt

E.1. Incinerator Identlfication. Provide the following lnformanon for Ihe sewage sludge _ E_z. ..Amounl Flred. Dry metric tons per 365-day period of sewage sludge fired in
incinerator: ¥ - sewaga sludge incinerator:

PSRN

a. Incinerator name or number:

.'Beryillum NESHAP.

b. Are you the owner of this sewage sludge incinerator? -~ _-__ Yes

_ _a. Is the ,sewage sludge fired in this incinera beryllium-conmming waste,” as

If no, provide the following information: defined in the instructions?

Name of owner:
Facllity contact ~ Name
Tid

- Phon

tion, information, test da d description of measures
te whether the sewage sludg nclnarated is berylllum-

Owner maliing address,
Street or P.O, Box:
City or Town:

¢. Are you the operator of this sewage sludge incinerator?

If no, provide the following information
Name of operator:
Facllity contact. ~ Name:

“Ed. Merciry NESHAP,

‘a’ How is eomplianca with the mercury NESHAP being demonstratad?

Clty or Town: e _ State: Y /| .:ff.? EEE = 5 '« ‘Acomplete report of stack testing and documentation of ongoing Iincinerator
‘ . R . operating parameters indicating that the incinerator has met, and will
" continue to meet, the mercury NESHAP emissioh rate limit,

Facility locatjorf.
Str r Route #;

unty: _ - _ v i 4 ’ ¢« Coples of mercury emission rate tests for the two most recent yearé in
City or Town: ~_ State:  Zipt — o o which testing was conducted.

i

Ifiterim Sew  , Sludge Permit Application Form- - - - e DRAFT — Septe. -er 21, =1.‘g'_§93;-. . ‘ PAGL .0 OF 23




FACILITY 1. .dE:

AHGHANA ST

PEHMIT NUMBER.

Lgmf?

. FEPA |D NUMBER:

Form Approved
OMB Number

: {for official use only)

Approval Expros o0-xx-xx

c. If sewage sludge sampling is used to cemonstrate eompllanee. submit a compléte
report of sewage sludge sampling and documentation of ongoing inclnerator *
operating parameters indicating that the Incinerator has met, and wifl continue to
meet, the mercury NESHAP emission rate limit. o

E.5. Dispersion Factor.

~ a. Dispersion factor, in micrograms/cubic meter per gram/second: '

b. Name and type of dispersion model:

c. Submit a copy of the modeling results and supponing documenmon with thls
applicauon . o

E.8. Control Efficlency.

a. Control efficiency, in hundt
Arsenic:
Cadmium:
Chromium:

b. Submit a copy of the results of performance; tasting and

(including testing dates) wj

E.7. Risk Specific Concentratlon for Chromlum,

.a. Risk specific concentration (RSC) used for ch

ibized bed with' wet scrubber :
luidized bed with wet scrubber and wet. elecirostauc precipnator
Other types with wet scrubber :
— Other types with wet scrubber and wet electrostaﬁc precipnator

#0m, in-micrograms.per.cubic .. .

"d_,

. v Submll results of incinerator stack tests for hexavalent and ot chromium

N A

Il Equation 6 was used, provide the'foﬂowing:

Deamal fraction of hexavalent chromium concemraﬁon to total chromium
-..concentration in stack exit gas:

. descdptlon of tamperatune measurement and data recording and handling systams,
“and a description of how such combustion temperature data have been averaged.

- SeWage sludge feed rate, in dry metric tons/day:

ippercent;

'_THC concentration,
centration.

n such as testing date(s), a

;;mte was calculated.

riterlits Sewage Sludge Permit Application Form

DRAFT = September 21, 1993
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Form Approved

d. Incinarator stack height, in meters:

Indieafe whether value submittod ié: U TR
Actual stack height - Croditable stack height -

the air pollution control device(s) used for this sewage sludge Inclneréto"rkj“_ .

E.10. Monitoring Equipment. Usttheequipmem in:place to monitor the fql‘-'DV(ln_g‘f‘ »
parameters: : ’ S NN

“Total hydrocarbons:
Percent oxygen:
Moisture content:
Combustion temperature
Other: '

o a0 TP

E.11. Alr Poliution Control Equl
control equipment used with

2opf7 |

e. Submit, with this application, Information ddalmenﬁnﬁ the operating parametersfor

FACILITY 'N'mEs -PERMIT NUMBER: - , | -?EPA ID NUMBER:
ﬂ GANVA 57 A 2_0 A " .- | ttor oficial uee onty) m”gﬂnn-xx-n

Intarim Qawnna Shidns Darmit Anntieatinn Fnr;n o St DRAFT__ yni’&’inbnr.?t 1007
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FACILITY rmME: O penmmuuasn — L poid . [EPATDWOREER Form Arproved
| AGANA ST/ G oo L7 - ' o~ Avorova

Read and submit the following eonlﬂcatloﬁ_nfalomont with this appﬁéntiot_\. ' '

Refer to the Instructions to determine who s an officer for purposes of this cerllﬂcatlon : '

| certily under penalty of law that this document and all anachments were pmparecl_ under ‘my direction or supervision in accordance with the
sysmm designad 1o assure: that quallﬁed personnel propedy gathe nd evaluaie the informaﬂon submitted. Based on my inquiry of the
ole for galhering the infonnation, the infonnauon is, to the best

Date Signed:

Interim Sewage Sludgg Permit Application Form | " DRAFT = Seplember 21, 1993 | ' PAGE 23 OF 23




Apf“li_'gg 06:4dpm  From-MONTGOMERY WATSON LABORATORIES £265685324 T-802 P.01/25 F-287

- . ey Wwr v o
Y uanterra
S‘Envamnmeaml
I d Brvices
Qoo " g0 MG A) 20
“Santa Ana, California 92705 "’/’:_,.___-“‘-"~ TO (f-g/ .
714 258-8610 Telephone ‘ _ .

714 258-0921 Fax

February 21, 1998

QUANTERRA INCORPORATED PROJECT NUIVIBER EQBIZOIS 0
PO/CONTRACT: 51801, P.O. # 99-0169 .

Montgomery Watson Laboratories
555 E. Walnut Street

Pasadena, CA 91101

Dear Ms. Martha Frost:

This report contains the analytical results for one sample recelved under chain of custody by
Quanterra Incorporated on February 11, 1999,

The case narrative is an integral part of this report.
Preliminary results were sent via facsimile on Febrary 21, 1999.
If you have any questions, Please feel free to call me at (714) 258-8610.

Sincerely,

4W

Keith Aleckson
Project Manager
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CASE NARRATIVE
QUANTERRA INCORPORATED PROJECT NUMBER ESB120150

~ All applicable internal quality control analyses including calibrations and calibration
verii?catic?ns, calibration (instrument) and method blanks, laboratory control samples (LCS),
matrix spikes (MS) and matrix spike duplicates (MSD), and other QC met method-specified
acceptance oriteria._ There were no anomalies associated with this sample lot.



Apr=12-89 08:45pm  From-MONTGOMERY WATSON LABORATORIES 5265686324 T-802 P.04/25 F-287

Quanterra Environmental Services - Western Region
 Quality Control Definitions

. b ;
e 11t e S AR N e LG foe iy ~d

| A set of up t0 20 field samples plus associated laboratory QC
QCBatch - samples that are similar in composition (matrix) and that are
processed within the same time period with the same reagent
and standard lots. ‘

H Consist of a pair of LCSs analyzed within the same QC batoh
- Duplicate Control Sample to monitor precision and accuracy independent of sample
(DCS) matrix effects. This QC is performed only if required by
client or when insufficient sample is available to perform
A second aliquot of an environmental sample, taken from the
same sample container when possible, that is processed
independenily with the first sample aliquot. The results are
Duplicate Sample (DU) used 1o assess the effect of the sample matrix on the precision
’ of the analytical process. The precision estimated using this
sample is not necessarily representative of the precision for
other samples in the batch, L
A volume of reagent water for aqueous samples ora-
- contaminant-free solid matrix (Ottawa sand) for soil and -
Laboratory Conitrol Sample sediment samples which is spiked with known amounts of
(LCS) representative target analytes and required surrogates, An
LCS is carried through the entire analytical process and is
used to monitor the accuracy of the analytical process
independent of potential matrix effects. v
A field sample fortified with known quantities of target-
: analytes that are also added to the LCS, Matrix spike
Matrix Spike and Matrix Spike | duplicate is a second marrix spike sample. MSs/MSDs are
Duplicate (MS/MSD) carried through the entire analytical process and are used to
determine sample matrix effect on accuracy of the
measurement system. The accuracy and precision estimated
using MS/MSD is only representative of the precision of the
sample that was spiked.
A sample composed of all the reagents (in the same
quantities) in reagent water carried through the entire
Method Blank (MB) analytical process. The method blank is used to monitor the
level of contamination introduced during sample preparation
steps.
Organic constituents not expected to be detected in
environmental media and are added to every sample and QC

Surrogate Spikc at a known concentration. Surrogates are used to determine
4 the efficiency of the sample preparation and the analytical
I process. -

Source: Quanterra® Quality Control Program, Policy QA-003, Rev, 0, 8/19/96,
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QUANTERRA INCORPORATED SANTA / ANA
PROJECT RECEIPT CHECKLIST -

‘Project #: 9! QD' 50 | Date: J-II L’qq

Client Name: Project Name: | m Ceof . Proe . :
Received by: [' B Date/Time Received: 2z lulqd |20
Delivered by : (J€fient CAiborne  [JFed Ex  [JDHL Ouitra-Ex  [JRey B.

OEdmund (QUPS CJATD OOther

. . Initial / Date
Custody Seal Status: E‘Iﬁt/act [Broken [ONone ...eueunnrenee sevmenvens esvaveaany Bﬂ 7;{!2/

Custody Seal #(s); Seal # .

.- |Sample Container(s): Q(fuanterra [IClient - ON/A ........ vevearamarsosseasavans _
Temperature(s) (COOLER/BLANK) in °C: - (CORRECTED TEMP) ! -
Thermometer Used : IR (Infra-red) OIDigital (Probe) v......oeuveeviesion iesserens “
Samples: Blﬁt ct - (OBroken ~ [JOther
Anomalies: Qwo} E]Yes (See Anoms) e
Labeled by ....ccccccvvrvenninns S SR resravssaendens S
Labeling checked by ................. Cervarritrsuracadna fo v trreternenrnrrrey ferravaanee cerreentnneninr versess

Short-Hold Notification: [JpH [OWet Chem [COMetals (Filter/Pres) CINJ/A ..

Rush Notification :  [JN/A [’_]Extractmns CJLUFT (CJWet Chem DMetals
{MS/Voa " (OMS/SVoa [JGC/Voa [OGC/SVoa .

Outside Analysis(es) (Test/Lab/Date Sent Ourt) : ' '

TR %A gleh & WShe

- """;""'LEAVENO BLANK SPACES : USE N/A “."""" . o
sFraction - : v ~ pH
VOAh /* | N/A
eeel ] & | ‘ I Lz

hHCl  sH2S04  pa:Sodium Hydroxide znna: Sodium Hydroxide + Zine Acetate mHNQ3J - NVEHNO3 field fitered

* Number VOA’s w/ air bubbles present  n/:HNO3 Lab filterad
LOGGED BY/DATE: v REVIEWED BY/DATE: c;

CCOR388 PRC Ver 3 110698
000006 | ,



Apr=12-88 DG5:4Bpm From-MONTGOMERY WATSON LABORATORIES ~  BZEB56B6324 T-802 P.06/25 F-287
o Quudwrrs Lrodinct»

Laboratory/Client Sample Cross-Reference

Lab Sample ID  Client Sample ID Date Matrix

E9B120150-001 990211001 AGANA SEWAGE CAKE 02/09/98  Solid

000007
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EK@Q l S | | Analytical Data Report
Client:  MONTGOMERY LABORATORIES | |

GC/MS Volatiles

- 000008



Apr=12-89 06:48pm  From-MONTGOMERY WATSON LABORATORIES 6265686324 T-802 P.08/25 F-287

F) i’éCiS | - Analyt.ical’Data Report‘

d Quunterra Prodisse.,

- Client: MONTGOMERY LABORATORIES

Client Sample ID: 990211001 AGANA SEWAGE CAKE
Lab Sample ID: ESB120150-001 ' '

Volatile Organics, GC/MS (82608)

Batch: 9046296 TCLP Leachate / Purge-and-Trap
Matrix: Solid : : Date Sampled: 02/09/99 ‘
Units: mg/L Method: 8260B Date Prepared: 02/18/99

Bil. Factor: 25 Preparation: 1311/5030B Date Analyzed: 02/18/99
Analyte Result RL Qualifier

Benzene - ND 16 ‘
2-Butanone ND 78

Carbon tetrachloride ND = 16

Chlorobenzene : ND 18
Chioroform ND. 16

1,2-Dichloroethane ND 16

1,1-Dichloroethene ND 16
Tetrachlorosthene ND 16
Trichloroethene ND 16
Vinyl chloride ‘ ND 16

Surrogate , . % Rec.  Acceptance Limit Qualifier
4-Bromofluorobenzene - 111 60-140

.12-Dichloroethane-d4 , 118 60-140

loluene-ds - | 109  60-140

000009



Apr-12-83 06:4Bpm  From-MONTGOMERY WATSON LABORATORIES | 6265686324 T-802 P.09/258 F-287

P. — fq :
'lef?g!s o Analytical Data Report
 client:  MONTGOMERY LABORATORIES

GC/MS Semivolatiles
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FApr-IZ-QQ 08:47pm  From-MONTGOMERY WATSON LABORATORIES 6265686324 T-802. P.10/25 .F-ZB7

P VéCiS | Analytical Daté Report

A Quanters Prodiccr ..

Client: MONTGOMERY LABORATORIES

Client Sample ID: 990211001 AGANA SEWAGE CAKE
Lab Sampls ID: E9B120150-001

Base/Neutrals and Acids (8270C)

Batch: 9046301 TCLP Leachate / Sep Funnel Extraction
Matrix: .Solid ' Date Sampled: 02/09/99
Units: mg/L Method: 8270C Date Prepared: 02/16/99
Dil. Factor: 1 , Preparation: 1311/3510C Date Analyzed: 02/17/99
Analyte | ~ Result  RL  Qualifier

m-Cresol & p-Cresol '0.69 010

1,4-Dichlorobenzene - ND 0.050

2,4-Dinitrotoluene ND - 0.050

Hexachlorobenzene ND - ' 0080

Hexachlorobutadiene ND -~ 0,050

'Hexachloroethane ' ND ' 0.050

o-Cresol ND 0.050

Nitrobenzene ' - ND 0.050

Pentachlorophenol , ND 0.25

Pyridine . ND 0.25

2,4,5-Trichiorophenol : ND 0.050

2,4,6-Trichlorophenol : ND - - 0050

Surrogate % Rec.  Acceptance Limit Qualifier
<-Fluorobiphenyl ' ' 82 - 20-125

2-Fluorophenol 79 o 20-125

Nitrobenzene-d5 ' 0 . - 20125

Phenal-d5 - CT75 10-125

Terphenyl-d14 85 10-125

2,4,6-Tribromophenol 96 _ 10-125

000011



Apr-i?-gg 06:47pm . From-MONTGOMERY WATSON LABORATORIES 6265688324 T-802 P.11/25 F-287
d Qwankerra l‘mfl»gr:g N v Analytlcal Data RepOrt
Client: ~ MONTGOMERY LABORATORIES |

~ Metals
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Apr-12-08 08:47pm.  From-MONTGOMERY WATSON LABORATORIES 6265686324 _ T-902 P.12/25 F-287

P 7éCiS | | | - Analytical Data Réport

& Quagniternt Produt «

Client: MONTGOMERY LABORATORIES

Client Sample ID: 990211001 AGANA SEWAGE CAKE
Lab Sample ID:  E9B120150-001

Inductively Coupled Plasmé (6010B)
TCLP Leachate / Acid Digestion
Batch: 9047310 '

Matrix:  Solid - Date Sampled: 02/09/99
Units: mg/L Method: 6010B Date Prepared: 02/16/99

Preparation: 1311/3010A Date Analyzed: 02/17/99
- Analyte Result RL Dil. Factor = Qualifier
Arsenic ND 0.50 1
Barium ND 10.0 1
Cadmium ND 0.10 _1" '
Chromium ND 0.50 1
Lead ND 0.50 1
Selenium | ND 0.25 1
1

Silver ND 0.50

Client Sample ID: 990211001 AGANA SEWAGE CAKE
ab Sample ID; E9B120150-001 '

Mercury (7470A, Cold Vapor) - Liquid
: : TCLP Leachats / Mercury Preparation
Batch: 9047242 | R
Matrix; Solid o Date Sampled: 02/09/99

Units: mg/l Method: T470A Date Prepared: 02/16/99
Preparation: 1311/7470A Date Analyzed: 02/17/99

Analyte ~ Result RL  Dil. Factor  Qualifier

Mercury ND 0.0020 1

000013



Apr-le-QQ 06:47pm  From-HONTGOVERY WATSON LABORATORIES 6265686324 7-802 ‘ P.13/25 F-287
Preci

4 vt Dot | Quality Control Reports

Quality Control Batch Assig‘n'ment Report

Lab Sample ID Matrix Method Batch 1D MS Run Number

Metals
E931 201 50-001 SOLID 6010B 9047310 9047141
E9B120150-001 7470A 9047242 9047091

GC/MS Semivolatiles

E9B120150-001 SOLID 8270C 9046301 - 9047130
GC/MS Volatiles
F8B120150-001 SOLID - 8260B 9046296 9047102

000014
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Précis

PPNt by - Quality Control Reports

.

" GC/MS Volatiles
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Apr=12-88 06:48pm  From-HMONTGOMERY WATSON LABORATORIES 6265685324 T-802 P.15/25 F-287

F VéC AY » | Quality Control Reports

A Quarniersa Proging..

Batch ID: 9046296
Volatile Organies, GC/MS (8260B)

Method Blank
Lab Sample ID: E9B150000-295B

Matrix; Solid
Units: mg/l. | |
Analyte - Result RL Qual. ~ Date Analyzed
Benzene ND : 16 : 02/17/99
2-Butanone , ND - 78 _ - 02/17/99
Carbon tetrachloride - ND - 16 B 02/17/99
Chlorobenzene , ND 16 02/17/99
Chloroform o ND 16 i . 02/17/99
1,2-Dichloroethane -©  ~  ND 16 - 02/17/99
1,1-Dichloroethene ND ‘16 o 0217799
Tetrachloroethene ND 16 02/17/99
Trichloroethene ND 16 ' 02/17/99
Vinyl chloride - ND 18 02/17/99
Surrogate . % Ree. Acceptance Limit  Qualifier
4-Bromofluorobenzene 113 60-140

- 1,2-Dichloroethane-d4 120 _ 60-140
loluene-d8 . 111 60-140 -

///////////////////1////////////////////////////////////////////////‘////////1//////l///////////////1//////////////'/'//////////))}///////////////////////////////////////////////////,//////////1/
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Apr=12-08 06:48pm  From-MONTGOMERY WATSON LABORATORIES 6265686324 T-802 P.16/25 F-287

P YECZS | | Quality Contro'l Reports

A Qunterta Produg.,

Batch ID: 9046296

Volatile Organics, GC/MS (8260B) . _ |

Laboratory Control Sample
Lab Sample ID: ESR150000-296C

Matrix: . Solid
Units: ma/L.
. Spike '

Analyte : Amount Result % Rec. QC Limits Qual.
Benzene : 0.250 ND 93 60-140
2-Butanone AR 0.250 ND 117 50-150
Carbon tetrachloride 0250 ND : 90 60-140
Chlorobenzene - 0250 ND 91 60-140
Chloroform _ ' 0.250 - ND » 92 60-140
1,2-Dichloroethane 0.250 - ND 95 60-140
1,1-Dichloroethene 0250 - ND 83 60-140
Tetrachloroethene 0.250  ND . 82 60-140
Trichloroethene : 0.250 ND 90 60-140
Vinyl chloride 0.250 " ND 68 50-150
Surrogate ’ ‘ ‘ _

_ 4-Bromofluorobenzene 0.250 0.268 107 60-140
1,2-Dichloroethane-d4 0.250 0.282 113 60-140
Toluene-d8 0.250 0.272 109 60-140

I/I/I////I/I//III/I///I//////{//I/////////l/I/////I////l/llI////_///Il/l//////II///////II///I/////II///I/I////II/I///I/I//l///////l/l//////I/l////I//I///I///////I///I/I//I////I////////]/I////I/
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Apr=12-88 08:48pm  From-MONTGOMERY WATSON LABORATORIES 6265686324 T-802 P.17/25 F-287

P réCiS N Quality Contrdl, Reports

A Quaiterta Pt ..

Batch ID: 9046296
Volatile Organics, GC/MS (8260B)

Matrix Spike / Matrix Spike Duplicate
Lab Sample ID  E9B120150-001S

Matrix: Solid

Units: mg/L , , ,
Sample Spike Result % Rec. Control Qualifier

Analyte Result AmountMS™ MSD Ms MsD Limits RPD MS  MSD

Benzene ND 0250 0222 0226 8 90 60-140 1.7

2-Butanone ND 0250 0594 0608 79 85 50-150 2.2

Carbon tetrachloride ND 0250 0210 0226 84 91 60140 7.4

~ Chiorobenzene ND 0250 0223 0.223 89 89  60-140 013

Chloroform ND 0250 0227 0230 91 92 - 60-140 : 1.3

1,2-Dichloroethane ND 0250 0237 0236 95 94 60-140 0.67

1,1-Dichloroethene ND 0250 0187 0.199 75 80 60-140 6.0

Tetrachloroethene ND 0250 0193 0.201 77 80 60-140 4.0

Trichloroethene ND ° 0250 0216 0226 86 90 - 60-140 4.5

Vinyl chloride ND 0250 0148 0.147 59 59 50-150 0.61

Surrogate

4-Bromofluorobenzene  0.28 0250 0284 0.284 113 113 60-140
1,2-Dichloroethane-d4 029 ~ 0250 0318 0330 127 132 60-140
- Toluene-d8 0.27 0250 0.274 0265 109 106 60-140

//I//ll//////Il/l//l///////l//l/ll///l//ll//I/I/l/l//////l/l//ll/lll/ll///l/I///I/I/I////ll//I///I//////////III/////I/I////////I/I/I/I//I/II////III////////l/l/ll/////l/l////////II/I/I//III///I '
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Preécis

A Qoo Prv | Quality Control Reports

_““_—*—

~ GCIMS Semivolatiles
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Apr=12-88 06:48pm  From=MONTGOMERY WATSON LABORATORIES _ 6285686324 T-802 ° P.18/25 F-287

P VéCiS ~ Quality Control Reports

A Quanlerra Prafiscy-

Batch ID: 9046301 -
Base/Neutrals and Acids (8270C)

Method Blank :

Lab Sample ID: E9B150000-3038
Matrix: - Solid
Units: mg/L
Analyte Result RL Qual. Date Analyzed
m-Cresol & p-Cresol ND 0.10 02/17/99
1.4-Dichlorobenzene ND 0.050 02/17/99
2,4-Dinitrotoluene ' ND 0.050 02/17/99
Hexachlarobenzene ND 0.050 : 02/17/99
Hexachlorobutadiene ND - - © 0,050 . . 02/17/99
Hexachloroethane . ND. 0.050 -02/17/99
o-Creso| ‘ND ’ 0.050 ' _ 02/17/99
Nitrobenzene ' ND 0.050 : 02/17/99
Pentachlorophenol ND 0.25 \ 02/17/99
Pyridine ND ' 0.25 ’ 02/17/99
2,4,5-Trichlorophenol - ND 0.050 02/17/99
2,4,6-Trichlorophenol ND 0.050" : 02/17/29
Surrogate ~ % Rec. Acceptance Limit  Qualifier
2-Fluorobiphenyl 78 - 20-125
2-Fluorophenol 71 20-125
Nitrobenzene-d5 78 C 20125
Phenol-d5 - 67 710125

‘Terphenyi-d14 86 10-125
2,4,B-Tribromophenol 96 10-125

AU TN Iy l//I//I/I/////II///I/I/I/I//II///////////II//I//I/I//I/l///I/////l/////l/lll//Illl///////////l///l/////I/III///////l/ll///////////////l///II/I///I/
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Apr=12-89 06:48m  From-MONTGOMERY WATSON LABORATORIES 6265688324 T-802 P.20/25 F-287

Precis | Quality Control Reports -

4 Quanerm Produer o

Batch ID: 9046301
Base/Neutrals and Acids (8270C)
“

" R 0 A
- Laboratory Control Sample ’
Lab Sample ID: E9B150000-301C
Matrix: Solid :
Units: mg/L
Spike .
Analyte Amount Result % Rec. QC Limits Qual.
m-Cresol & p-Cresol 0.750 0.612 82 10-150
1,4-Dichlorobenzene 0.500 0.364 73 50-120
2,4-Dinitrotoluene 0.500 0.484 a7 20-140
Hexachlorobenzene 0.500 0.487 97 50-125 -
Hexachlorobutadiene 0.500 0.382 76 20-150
Hexachloroethane 0.500 0.329 66 40-120
o-Cresol | 0.750 0.627 84 . 10-150
Nitrobenzene 0.500 0.432 86 10-150
Pentachlorophenal A 0.750 0.797 106 30-150
Pyridine 0.500 0.288 58 1.0-150
2,4,5-Trichlorophenol 0.750 0.680 91 30-130
2,4,6-Trichlorophenol 0.750 0.670 89 40-130
Surrogate
2-Fluorobipheny! 0.500 0.425 85 20-125
2-Fluorophenol . 0.750 0.617 82 20-125
Nitrobenzene-dS 0.500 - 0.4471- 88 20-125
Phenol-d5 v 0.750 0.566 75 10-125
Terphenyl-d14 0.500 0.482 96 10-125
2,4,6-Tribromophenol 0.750 0.751 100 10-125

LA i /////l///I///l/l//I/IIIII/I/I//IIIII//I/I/I////I////I//Il//l//lI/IIlll///I/I/I/I[/l//////////l//I///l/l////llII/I///I/I/I/l/ll/////ll/l////I_/lIII//Il////l
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Apr-12-89 (06:48pm From-MONTGOMERY WM;SON LABORATORIES _ 6265686324 T-902 P.21/25 F-287

«sz‘gﬂs | - ) - Quality Control Reports

Batch ID: 9046301
Base/Neutrals and Acids (8270C)

Matrix Spike / Matrix Splke Duplicate |
Lab Sample ID gngd120150-0013 ‘

Matrix:
Units: ‘ mg/L _
- Sample Spike  Result % Rec. Control Quallifier

 Analyte Result Amount Ms MSD MS MSD Limits RPD MS MSD

m-Cresol & p-Cresol 0.69 0.750 1.24 1.09 72 53 10-150 12 '

1,4-Dichlorobenzene ND 0.500 0.363 © 0.328 73 66 50-120 10

2,4-Dinitrotoluene ND 0.500 0511 . 0507 102 101 -20-140 0.68

Hexachlorobenzene . ND -0.500 0473: 0457 95 91 50125 35

Hexachlorobutadiene - ND 0500 0384 - 0.347 77 69 20-150 10

Hexachloroethane ND 0500 0332 0299 66 60 40-120 11

o-Cresol ' ND 0.750 0644 0568 86 76 10-150 12

Nitrobenzene ND 0500 0436 0393 87 79 10-150 10

Pentachlorophenol ND 0.750 0776 0.774 104 103 30-150 0.25

Pyridine ' ND 0.500 0183 0.143 39 29 1.0-150 30

2,4,5-Trichlorophenol ND 0750 0695 0.666 93 89 30-130 4.2

2,4,8-Trichlorophenol - ND 0750 0723 0676 96 90 40-130 6.6

Surrogate : ‘

2-Fluorobiphenyl 0.41 0.500 0.431 0384 86 77 20-125

2-Fluorophenal 0.59 0.750 0581 0535 78 71 20-125

Nitrobenzene-d5 0.45 0.500 0447 0407 89 81 20-125

Phenol-d5 _ 0.56 0.750 0555 0499 74 &7 10-125

Terphenyl-d14 043 0500 0504 0504 101 101 10-125 -

2,4,6-Tribromophenal 0.72 0750 0.748 0.738 100 98 10-125

Il/I/I////.//ll/I////II///I///////II//////I///II//I////III/////////l/I/IlII//l/////I/I/II////I/I/l//l/l////l/l//l/l/l/I/lll////ll///l/////I/ll///////I/l///I////////I/////////II_I////I///I///II//
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P VéCiS | Quality Control Reports

A Chamnierrg Produel ..

Metals
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Apr-12-83 06:48om  From-MONTGOMERY WATSON LABORATORIES - 5266688324 T-802 P.23/25 F-287

P recis I Quality Control Reports

A Quarierra Pradua.,

Batch ID: 9047310
Inductively Coupled Plasma (6010B)

Method Blank
Lab Sample ID: E9B160000-263B

Matrix; Solid

Units: mg/L - ,
Analyte ' Result RL . Qual. Date Analyzed
Arsenic ' ND 0.50 ’ 02/17/99
Barium ND 10.0 02/17/99 .
Cadmium ND 0.10 . - 02/17/99
Chromium 'ND 0.50 , 02/17/98 -
Lead .  ND 0. 50‘ ' . 02/17/99
Selenium ~ ND 0.25 02/17/99
Silver = o ND 0.50 02/17/99

‘ II//I/II//I/I/I/ll////Il/////ll//l/ll/I//l/l/IIIII/IIIIII//I/IIII//II///IIII//IIIIII/IIIIII/I//I///IlI//I/lll/llllllIIIIIIIIIIII//IIIIIIII//II/I///II/I/I/I/I//II/I/////////////I////////l//l//

Laboratory Control Sample
Lab Sample ID: E9B160000-310C

Matrix: Solid
Units: mg/L
_ Spike ,

Analyte Amount Result % Rec. QC Limits Qual.
Arsenic S 1.00 - 0.958 . 96 80-120

. Barium 100 ~ ~ ND 80 80-120
Cadmium 1.00 0905 91 80-120
Chromium ' 1.00 0.943 94 80-120
Lead ' : 1.00 0.869 87 - 80-120
Selenium 1.00 0.979 98 80-120
Silver ' 1.00 0.785 80 80-120 -

H //I//I///I/////////I/II/////II////IIl//I/I//I/I////I//II/I/l/IlI//I/II///I/I/IIIII/I/II///I//I/III//I/I///////l//l/l///l//l/I//////I/I/l/////I///I//I///I/I///lll//l///l//////////////l//////
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Apr=12-88 08:48pm  From-MONTGOMERY WATSON LABORATORIES 265686324 T-302 P.24/25 F-287

Precis o Quality Control Reports

A Quaulerra Prod -

~ Batch ID: 9047310 |
Inductively Coupled Plasma (6010B)

Matrix Spike / Matrix Spike Duplicate

Lab Sample ID E9B120150-001S

Matrix: Solid

Units: ma/L »

Sample Splke Result % Rec. Control Qualifier
Analyte Result Amount MS MSD MSs MSD Limits RPD MS MSD-
Arsenic ND 1.00 0939 0.969 91 94 50-150 3.1
Barium ' " ND 1.00 174 1.76 101 103 50-150 1.1
Cadmium ND 1.00 0.878 0.804 88 90 50-150 3.0
Chromium .ND 1.00 0.892 0910 89 91 50150 2.0
Lead ND 1.00 0847 0.874 85 87 50-150 3.1
Selenium ND 1.00 0.980 0.977 98 98 50-150 0.30
Silver ND 1.00 0.862 0.872 86 87 50-150 1.1

///l/l//l[///lll////II/I////II/I//////I//I///////I//////l/l/llll/l//////I//I/I/Il///////I/I/II//II//I/I/I/////I/II///I/IllI/I///II/I/I/II/I/l/IlI!II///l///l///l///////l/l/l/IIII/I//I/I////I/I/
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Apr=12-89 08:50pm  From=MONTGOMERY WATSON LABORATORIES 6265686324 T-802 P.25/26 F-287

=4 Qwiterrg Praiet

P réCiS ~ Quality Control Reports

Batch ID: 9047242 A
Mercury (7470A, Cold Vapor) - Liquid

-Method Blank
Lab Sample ID: E9B160000-2638

Matrix: Solid

-Units: mg/L . :

Analyte , Result RL Qual. - Date Analyzed
Mercury ND 0.0020 02/17/99

I//[IlI/III/II/II/I/I/III/IIII///IIIIII/Il///I/////ll/l/l//lll/I/IIII/I/IIII///I/III/I_/II/II////II//II/Ill/////I/I//////I//l///lllllllll///lll//Ill/I////III///l///I//III//IIIII/IIIIIII/I/II//

Laboratory Control Sample
Lab Sample ID:  E9B160000-242C

Matrix: _ . Solid
Units: mg/L
. , Spike ,
Analyte Amount - Result = %Rec. QC Limlts Qual.
Mercury - - : 10.00500 0.00554 111 80-120

L

Matrix Spike / Matrix Spike Duplicate
Lab Sample ID  'E9B120150-001S

Matrix: Solid
Units: - mgll. _ . :

~ Sample Spike Result % Rec, Control Qualifier
Analyte Result Amount s MSD MS MSD Limits RPD MS MSD -
Mercury ND 0.00500 0.00555 0.00558 111 112 80-120 0,53

A L L L
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. . @ MONTGOMERY WATSON LABORATORIES

8 Division of Montgomery Watson Americas, Inc.
555 East Walnut Strest

Pasadena, California 91101
Tel: 626 568 6400 Fax: 626 565 6324
1800566 LABS {1800 566 5227}

Laboratory Report
fof

Guam Water Authority
Government of Guam

P.0.Box 3010
Agana, GUAM , USA 96910

Attention: Carmen Sian-Denton
Fax: (671) 637-2592

ATSON LABS.
EDON

h GOMERY
MONT SUBMITT

MAR 3999

e B

HDS Hillary Strayer

Report#: 51801
DRINKING



' @ MONTGOMERY WATSON LABORATORIES ' Report

a Division of Montgomery Watson Americas, Inc. Comments
5§55 East Walnut Street - : :

! . _ #51801
Pasadena, California 81101 :

Te!: 626 568 6400 Fax: 526 568 6324
1800586 LABS (1 800 566 5227}

Group Comments

TCLP analysis are submitted by Quanterra. GG 2/22/99.
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@ MONTGOMERY WATSON LABORATORIES Laboratory

a Division of Montgomery Watson Americas, inc. Repo rt
555 East Walnut Straet #51801
Pasadena, California 81101 .
Tel:526 568 6400 Fax: 626 568 6324

18005686 LABS {1 800 566 5227)

Guam Water Authority Samples Received
Carmen Sian-Denton _ 11-feb-1999 13:05:59
Government of Guam ‘

P.0.Box 3010

Agana, GUAM , USA 96910

~Prepared Analyzed QC Batch# Method Analyte

Result Units MDL Dilution
AGANA SEWAGE CAKE (990211001) Sampled on 02/09/99

02/17/9% { ML ) Custom Inorganic Analysis SubQuant None 0.0000 1

02/17/99 ( ) GC/MS custom analysis ) SubQuant None 0.0000 1

Page 1
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Quanterra

Quanterra Incorporated ' : S'/ g0/
880 Riverside Parkway
West Sacramento, California 95605

AR 2 T Reco

=!

916 373-5600 Telephone
916 3721059 Fax
March 18, 1999

QUANTERRA INCORPORATED PROJECT NUMBER: 304187
PO/CONTRACT: MWL Project# 51801/Sub PO# 99-0169

~ Martha Frost

Montgomery Laborafo‘ries
555 East Walnut
Pasadena, CA 91101

Dear Ms. Frost,

This report contains the analytical results for the one sample received under chain of custody
by Quanterra Incorporated on February 15, 1999. This sample is associated with your 51801
project. _ ‘ ‘

The case narrative is an integral part of this report.

If you have any questions, please feel free to call me at (916)374-4381.

Sincerely

Jon Gildersleeve
Project Manager
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(z/uanterra

CASE NARRATIVE

QUANTERRA INCORPORATED PROJECT NUMBER 304187

There were no anomalies associated with this project.



Quanterra

Quanterra - Western Region
Quality Control Definitions

R0 C Parameter ¥ b

A set of up to 20 field samples plus assocxated laboratory QC
QC Batch samples that are similar in composition (matrix) and that are
processed within the same time period with the same reagent
and standard lots.

Consist of a pair of LCSs analyzed within the same QC batch

Duplicate Control Sample to monitor precision and accuracy independent of sample
(DCS) matrix effects. This QC is performed only if required by
. client or when insufficient sample is available to perform

MS/MSD. '

A second aliquot of an environmental sample, taken from the
same sample container when possible, that is processed
independently with the first sample aliquot. The resuits are’ |f
Duplicate Sample (DU) -used to assess the effect of the sample matrix on the precision
of the analytical process. The precision estimated using this
sample is not necessarily representative of the precision for
other samples in the batch.
" A volume of reagent water for aqueous samples or a
contaminant-free solid matrix (Ottawa sand) for soil and
Laboratory Control Sample sediment samples which is spiked with known amounts of
(LCS) representative target analytes and required surrogates. An
' LCS is carried through the entire analytical process and is
used to monitor the accuracy of the analytical process
independent of potential matrix effects. ‘ :
A field sample fortified with known quantities of target
analytes that are also added to the LCS. Matrix spike
Matrix Spike and Matrix Spike | duplicate is a second matrix spike sample. MSs/MSDs are
Duplicate (MS/MSD) carried through the entire analytical process and are used to
' determine sample matrix effect on accuracy of the
measurement system. The accuracy and precision estimated
using MS/MSD is only representative of the precision of the
sample that was spiked.
A sample composed of all the reagents (in the same
quantities) in reagent water carried through the entire
Method Blank (MB) analytical process. The method blank is used to monitor the
.| level of contamination introduced during sample preparatxon
steps.
Organic constituents not expected to be detected in
environmental media and are added to every sample and QC
Surrogate Spike at a known concentration. Surrogates are used to determine

the efficiency of the sample preparation and the analytical
process.

Source: Quanterra® Quahty Control Program, Policy QA-003, Rev. 0, 8/19/96.



Lab ID
304187-0001-MB

Client ID
Method Blank

Quanterra

SAMPLE DESCRI?TION INFORMATION
Montgomery Watson Laboratories

' ~ Sampled Received
Matrix ~ Date Time Date
AQUEOUS | 18 FEB 99

304187-0001-SA 990211001 AGANA SEWAGE CAKE AQUEOUS 09 FEB 99 18 FEB 99



Quanterra

TcLP Chlovinated Pesticides -
Method 8080



Quanterra

Ch]or1nated Pesticides - Toxicity Characteristic List (TCLP)
TCLP Leachate
Method 8080

Client Name: Montgomery Watson Laboratories
Client ID: Method Blank

Lab ID: 304187-0001-MB Sampled: NA Leached:'15 FEB 99
Matrix: AQUEOUS Received: NA Prepared: 22 FEB 99
: Authorized: 13 FEB 99 Analyzed: 03 MAR 99
' Reporting

Parameter Resu]t Units Limit

%amma -BHC (Lindane) - ' ND mg/L 0.00050
hlordane . ND mg/L 0.0050
Endrin ND mg/L 0.0010

Heptachlor -

(and its epoxide) ND - mg/L 0.00050
Methoxych]or ‘ ND mg/L 0.0050
Toxaphene .- | ND -mg/L 0.050
Surrogate Recovery ' v
Tetrachioro-m-xylene - 87 %

Decachlorobiphenyl - 82 %

ND = Not detected

NA = Not applicable

Reported By: Marcia Reed “Approved By: Kris Rogers

The cover letter is an integral part of this report
Rev. 230787



Quanterra

Chlorinated Pesticides - Toxicity Characteristic List (TCLP)
TCLP Leachate
Method 8080

Client Name: Montgomery Watson Laboratories
Client ID: 990211001 AGANA SEWAGE CAKE

Lab ID: 304187-0001-SA Sampled: 09 FEB 99 Leached: 15 FEB 99
Matrix: . AQUEQUS Received: 18 FEB 99 Pre?ared: 22 FEB 99

. Authorized: 13 FEBYQQ Analyzed: 03 MAR 99

, Reporting
Parameter Result Units - Limit
gamma-BHC (Lindane) ND mg/L 0.00050
~Chlordane ND mg/L 0.0050
Endrin ND mg/L 0.0010
Heptachlor
(and its epoxide) ND ma/L 0.00050

Methoxychlor ND mg/L 0.0050
Toxaphene ND mg/L 0.050
Surrogate ~ Recovery
Tetrachloro-m-xylene : 71 %
Decachlorobiphenyl - 32 % .
ND = Not detected

NA = Not applicable

Reported By: Marcia Reed - Approved By: Kris Rogers

The cover letter is an integral part of this report.
Rev 230787



qC LOT ASSIGNMENT REPORT
Semivolatile Organics by GC

Laboratory

Sample Number QC Matrix
304187-0001-MB  LEACHATE
304187-0001-SA LEACHATE

QC Category

oCP-TL
0CP-TL

(r/}‘uanterra

QC Lot Number
(DCS)

22 FEB 99-11R
22 FEB 99-11R

QC Run Number

- (LCS/BLANK)

22 FEB 99-11R
22 FEB 99-11R



Q))uanterra

METHOD BLANK REPORT
Semivolatile Organics by GC
Project: 304187

Chlorinated Pesticides - Toxicity Characteristic List
Test: 8080CP-0TC-TL (TCLP)

Method: 8080
“Matrix:  LEACHATE

QC Lot: 22 FEB 99-11R QC Run: 22 FEB 99-11R
Analyzed: 03 MAR 99 Time: 04:21
: ' ReEorting
Analyte V Result Units imit Qualifier
gamma-BHC (Lindane) ND mg/L 0.00050
Chlordane _ : ND mg/L 0.0050
Endrin : . . ND mg/L - 0.0010
Heptachlor (and.-its epoxide) ND mg/L £ 0.00050
- Methoxychlor : Lo , ND mg/L 0.0050
Toxaphene - » o . ND. mg/L 0.050
Surrogate ~ | % Recovery Acceptable Range
Tetrachloro-m-xylene : 84 - 30 -150 -

Decachlorobiphenyl 60 - 30 -150

ND = Not Detected



Q))uanterra

NUPLICATE CONTROL SAMPLE REPORT
emivolatile Organics by GC
Project: 304187

Category: OCP-TL Organochlor1ne Pest1c1des - TLCP Leachate
Testcode: 8080CP-0TC-TL Method: 8080
Matrix: . LEACHATE - Concentration Units: mg/L
QC Lot: 22 FEB 99-11R Analyzed Date: 03 MAR 99 Time: 06:13
--------- Concentration-------- ° Accuracy - Precision
Analyte Spiked  ------- Measured----- (%) (RPD)
DCS1 DCS2 DCS1  DCSs2 Limits DCS Limit
gamma-BHC (L1ndane) 0.00250 0.00166  0.00165 66 66 - 56-103 0.57 23
Heptachlor 0.00250 0.00208 0.00212 83 -85 . 49-101 2.2 24
Aldrin 0.00250 0.00218 " 0.00222 87 89 48-99 2.1 131
Dieldrin 0.00500 0.00502  0.00494 100 99 60-106 1.6 25
Endrin : 0.00500 0.00518 :0.00504 104 101~ 63-118 2.7 24
4,4'-DDT 0.00500 0.00371 .0:00360 74 72 5B5-112 . 3.0 .27
it Concentration--------
Surrogate : Spiked = ------- Measured-----  Accuracy(%)
: : DCS1 DCS2 - DCS1  DCs2 Limits
Tetrachloro-m-xylene  0.00020 0.00016 0.00017 82 85 30-150
Decachlorobiphenyl - 0.00020 0.00016 0.00016 80 79 30-150

Calculations are performed before rounding to avoid round-off errors in calculated results.
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Quanterra

TCLP Herbicides - Method 8150



Client Name: Montgomery Watson
Client ID: Method Blank

LAB ID: 304187-0001-MB
Matrix: AQUEQUS '
Authorized: 13 FEB 99

Dilution Factor: 1.0

Parameter

2,4-D

2,4,5-TP (Silvex)
Surrogate -

2,4-DCAA

NA
ND

Not Applicable
Not Detected

Reported By: Jon Edmondson

Q))uanterra

TCLP Herbicides '
- TCLP Leachate
Method 8150

Laboratories
Sampled: NA - Received: NA
Prepared: 22 FEB 99° : Analyzed: 27 FEB 99
- Reporting
Result Units Limit Qualifier
ND mg/L 0.010
'ND mg/L 0.0020
Recovery “Acceptable Range
65 % 50 - 150 |

Approved By: Rose Harrelson

The cover letter is an integral part of this report.

Rev 230787



TCLP Herbicides
TCLP Leachate
Method 8150

Client Name: Montgomery Watson Laboratories

Client ID: 990211001 AGANA SEWAGE CAKE

'LAB ID: - 304187-0001-SA

Matrix: AQUEOUS Sampled: 09 FEB 99
Authorized: 13 FEB 99 Prepared: 22 FEB-99

Dilution Factor: 1.0

Parameter Result Units
2,4-D _ ND mg/L
2,4,5-TP (Silvex) ' ND mg/L
Surrogate Recovery

2,4-DCAA : v - 84 %

ND = Not Detected

Reported By: Jon Edmondson

Approved By:

‘Q))u‘anterra

Received: 18 FEB 99
Analyzed: 27 FEB 99

Reporting
Limit Qualifier

0.010
0.0020

Acceptable Range:
50 - 150

Rose Harrelson

The cover letter is an integral part of this report.

Rev 230787



- QC LOT ASSIGNMENT REPORT -
Semivolatile Organics by GC

Laboratory ' ‘

Sample Number QC Matrix
304187-0001-MB - LEACHATE
304187-0001-SA - LEACHATE-

QC Category

8150-TL
8150-TL

Quanterra

QC Lot Number
(DCS)

22 FEB 99-11A
22 FEB 99-11A

QC Run Number
(LCS/BLANK)

22 FEB 99-11A
22 FEB 99-11A



METHOD BLANK REPORT
Semivolatile Organics by GC
Project: 304187

Test: 8150-TCLP-TL
Method: 81%0

Matrix: LEACHATE

QC Lot: 22 FEB 99-11A-
Analyzed: 27 FEB 99
Analyte

2,4-D

2,4,5-TP“(Si1vex)

Surrogate

2,4-DCAA

ND = Not Detected

Quanterra

TCLP Herbicides

QC Run: 22 FEB 99-11A
Time: 20:23
Reporting
Result Units Limit . Qualifier
ND mg/L 0.010
ND mg/L 0.0020

% Recovery Acceptable Range

62 50 -150
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Quanterra

DUPLICATE CONTROL SAM#LE REPORT
Semivolatile Organics by GC
~ Project: 304187

Categoryf 8150-TL Herbicides, Leachate

Testcode: 8150-TCLP-TL Method: 8150
Matrix:  LEACHATE Concentration Units: mg/L
QC Lot: 22 FEB 99-11A Analyzed Date 27 FEB 99 Time: 21:53
_ . R Concentration-------- Accuracy Precision
Analyte Spiked  ------- Measured----- (%) (RPD) '
: DCS1 DCSs2 DCS1  DCSs2 Limits DCS Limit
2,4‘D 0.00500 0.00373 0.00375 75 75 50-150 0.62 40
2,4,5-Tp (S11vex) 0.00100 0.000851 0.000852 85 85 50-150 0.14 40 .
_ R Concentration--------
Surrogate Spiked ©  ------- Measured----- Accuracy(%) . .
- DCS1 - DCS2 DCS1 DCSZ Limits
2,4;DCAA , 0.0040 0.0036 0.0036 90 89 50-150

Calculations are performed before rounding to avoid round-off errors in calculated results.
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GUAM WATERWORKS AUTHORITY

Government of Guam
Post Office Box 3010, Agana, Guam 96932
Phone: (671)479-7823 Fax: (671)479-7879

Statement of Veracity

I certify that under penalty of law that I have personally examined and am familiar
with the information submitted in the attached document(s) and, based on my inquiry of
those individuals immediately responsible for obtaining the information. I am convinced that
the information is true, accurate and correct. I am aware that there are significant penalties
for submitting false information, including the possibility of fine and imprisonment.

General Manager
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Please advise me if additional information is needed to complete the application process.

e{ @(Q
ichard A ./QuirNanilla

‘General Manager

cc: Director, Bureau of Planning
Administrator, Guam EPA
Director, Department of Agriculture



GUAM WATERWORKS AUTHORITY

Government of Guam
Post Office Box 3010, Agana, Guam 96932
Phone: (671)479-7813 Fax: (671)479-7879

MAR 27 1998

Lily Ning Lee

Guam Program Manager

U.S. Environmental Protection Agency
Pacific Insular Areas Program

75 Hawthome Street (CMD-5)

San Francisco, Ca. 94105

Re: 301 (h) Modified Permit Application for Northern District STP
Dear Lily:

Enclosed is the Guam Waterworks Authority’s 301(h) Modified Permit Apphcatlon for the
Agana Sewage Treatment Plant.

This package contains a certification of veracity, a signed, completed NPDES application
and a completed application questionnaire.

Included in the revised application package are the A/E and construction schedules for the
Agana STP outfall extension. The A/E work - inclusive of the baseline study - has begun
and although, funding has not yet been secured to construct the Agana outfall extension,
GWA intends to identify funding sources to keep with the attached construction schedule
(Appendix G). GWA is committed to extending the outfall to a point sufficient to
demonstrate that no decrease in receiving water quality will occur and that water currents
will not carry material back into the inner reef areas or to shore.

Copies of the attached will be forwarded to the local EPA office, Bureau of Planning and
Department of Agriculture. These particular agencies oversee programs which may be
impacted by GWA’s discharge at Tanguisson Point. As such, in sections of the Application
Questionnaire where input regarding their programs are requested, reference will be made
to these letters of determination and forthcoming comments from these respective agencies.

The results of the Priority Pollutant Scan and the Industrial User Survey will be forwarded
to your office as soon as GWA receives them and has completed its review of the resulting
data.



301(h) MODIFIED
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 END OF REVISED SECTION



GWA COMMERCIAL WASTEWATER
DISCHARGE SURVEY

RESULTS
(October 15, 1999)

Points of Interest Regarding the Survey

» The survey questionnaires were mailed out to all GWA commercial
wastewater account holders during the first week of April 1999,

o The survey questionnaires were to be completed and mailed back to GWA
NLT May 15, 1999; self-addressed, stamped envelopes were provided.

¢ During the interim, several calls regarding the survey were made to GWA.
Statistical numbers

e Out of the approximately fifieen hundred (1500) surveys mailed out, three
hundred sixty-six (366) were returned to GWA.

e When responding to the question “Do you discharge any non-domestic
wastewater into the sewer system?” (survey question #5) — question that
allowed respondents to forego the remaining survey questions and simply sign
the acknowledgement on the last page — three hundred forty-six (346) replied
“No” and twenty (20) replied “Yes.”

‘E

Breakdown of the Principal Service or Product of Business that responded to
the survey

Hotel water park

Hemodialysis center

Laundromat

Manufacturer of soft drinks, ice, bottle water
Dental clinic

Wholesale/Retail of Fresh Seafood
Restaurant/Food court (water softener)
Daycare center (water softener)
Newspaper publisher

Commerzcial building (water softener)
Diagnostic Laboratory

Optical Laboratory

Medical Clinic

Pharmacy

~4



16. STATEMENT OF RESPONSIBILITY:

THIS IS TO CERTIFY THAT THE UNDERSIGNED RESPONSIBLE OFFICIAL REPRESENTING

, IS FAMILIAR AND KNOWLEDGEABLE WITH QUESTIONS CONTAINED

(Company)
HEREIN, AND THAT THIS QUESTIONNAIRE HAS BEEN COMPLETED IN ITS ENTIRETY AND IS CERTIFIED TO BE

TRUE AND CORRECT TO THE BEST OF KNOWLEDGE AND ABILITY

NAME:

(Please print)
SIGNATURE:

DATE:

TITLE:




15. INDICATE I[F ANY OF THE FOLLOWING CONSTITUENTS OR SUBSTANCES IS (OR CAN BE) PRESENT IN
YOUR WATEWATER DISCHARGE AS A RESULT OF YOUR OPERATIONS BY PLACING IN FRONT OF EACH

LISTED CHEMICAL COMPOUND:

1 = YOU SUSPECT THE COMPOUND IS ABSENT
2 = YOU KNOW THE COMPOUND IS ABSENT
'3 = YOU SUSPECT THE COMPOUND IS PRESENT
4 = YOU KNOW THE COMPOUND IS PRESENT

] Acenapthene
] Acenapthylene (PAH)
} Acrolein
] Acrylonitrile
] Aldrin
1 Antimony
) Anthracene
] Arsenic
J Asbestos (Halomethanes)
) 1,2 Benzanthracene (PAH)
) Benzene
) Benzidine
1 Benzo (A) Pyrene
3,4-Benzo-Pyrene) (PAH)
1. 3.4 Benzofluoranthene (PAH)
] Benzo (K) Fluoranthene (PAH)
J 1,12 Benzoperylene (PAH)
)|
1

{
[
[
[
[
[
[
[
[

Beryllium
Bromoform (Tribromomethane)
] Bromomethane (Methyl Bromide)
] 4-Bromophenyl Pheay! Ether
« ] Cadmium
[ ] Carbon Tetrachloride
(Tetrachloromethane)
{ ] Chlordane
[ ] Chlorobenzene
(Monochloro-Benzene)
[ ) Chilorodibromomethane
(Halomethane)
[ } 1,2 Dichlorobenzene
[ 11,3 Dichlorobenzene
[ 11,4 Dichlorobenzene
[ 13,3 Dichlorobenzidine
I ] Dichloroethane 1,1
[ ] Dichloroethane 1,2
[ 11,1 Dichloroethylene
[ 11,2-Trans-Dichloroethylene
[ ] Dichlorobromomethane
[ ] Dichloromethane
(Halomethanes)
[ 1 2,4-Dichlorophenol
{] Dichloropropanc 1,2
[ ] Dichloropropege 1,3
[ ) Dieldrin
[] Dimethylphcnol 2.4
; " Diethyiphthalate
-+ Dimethylphthalate
[ ) Dinitrotoluene 2,4
[ ] Dinitrotoluene 2,6
[ ] 2,4 Dinitrophenol

(
[
[
[
[
[
(

} Dioxine (2,3,7,8-TCDD)
Diphenylhydrazine 1,2

Chlorethane (Monochloroethane)
Chlorothyl Ether (Bis-2)

1 Chlorocthoxy Methane (Bis-2)
2 Chloroethyl Vinyl Ether
4-Chloro-3-Methylphenol

]
]
]
]
]
} Ethylbenzene
]
]
]
]
] Chloromethane (Methyl Chloride)

[ ) Chloroform Trichloromethane

[
{
[
(
(
[
[
{
[
[
(
[
[
(
[
I-
(

} Chloroisopropyl Ether (Bis-2)

[ 12 Chloronaphthalene

[ 1 4-Chlorophenyl Ether

[ ] Chromium (HEX)

[ ] Chromium (TRD

[ } Oil / Grease (animal or vegetable
origin) -

[ ] Oil / Grease (mineral origin)

{ ] Petroleum or petroleum products
[ ] Chrysene (PAH)

4,4 DDD _

Dibenzo (a,h) Anthracene (PAH)
2 Nitrophenol
4 Nitrophenol
4, 6-Dinitro-2-Methylphenol
Nitrosodimenthylamine N
Nitrosodimenthylamine-N
Nitrosodi-N-Propylamine-N

PCB 1242

HHL—IHHHUHHHHHUH

[ ) PCB 1232

Temperature decrease
- F

Temperature increase

+ F

[ 1 PCB 1248

[ ] PCB 1260

{ 1PCB 1016

3

} Fluorene (PAH)

] Fluoranthenp

) Heptachlor

1 Heptachlor Epoxide
} Hexachloroethane
] Hexachlorobenzene

[

Hexachlorobutadiene

] Hexachlorocyclohexane (lindane)
] Hexachlorocyclohexane (Alpha)
] Hexachlorocyclohexane (Beta)

1 Hexachlorocyclohexane {Delta)
)| Hexachlorocyclopentadiene

] Indeno (1,2,3-cd) Pyrene (PAH)

} Isophorone '

) Di-N-Butyl Phthalate
Di-N-Octyl-Phthalate

Tetracholoethane 1,1,2,2
Tetrachloroethylene
Thallium

]
1

]

]

]

] Toxaphene

} 1.2,4 Trichlorobenzene
] Trichloroethane 1,1,1
] Trichloroethane 1,1,2
1 Trichloroethylene

] Phenol

]} Pentachlorophenol

) Phenanthrene (PAH)
1 Bis (2 Ethyl Hexyl)

] Phthalate

] Butyl Benzy] Phthalate
1 Trichlorophenol 2.4,6
1 Vinyl Chloride
(Chloroethylene)

[ ] Zinc

- OTHER COMPOUNDS NOT LISTED:




10. CHECK THE TYPE WHICH BEST DESCRIBES YOUR WASTEWATER DISCHARGE FLOW:

[ ] CONTINUOUS
AVERAGE DAILY FLOW: GALLONS PER DAY

[ JINTERMITTENT
AVERAGE QUANTITY PER DISCHARGE: GALLONS
AVERAGE NUMBER OF DISCHARGES PER DAY:

[ ]BATCH
AVERAGE QUANTITY PER DISCHARGE: GALLONS
AVERAGE NUMBER OF DISCHARGES PER DAY:

11. INDICATE THE APPROXIMATE TIMES THAT DISCHARGES OCCUR:

Sun Mon Tue Wed Thu Fri Sat

12. DESCRIBE THE CHARACTERISTICS AND CONSTITUENTS OF YOUR WASTEWATER DISCHARGE(S). LIST THE
CONCENTRATION (IN PERCENT OR MG/L) IF KNOWN:

13.  DESCRIBE ANY TREATMENT FACILITIES AT YOUR BUSINESS THAT TREATS WASTEWATER PRICR TO
DISCHARGE TO THE SEWER:

14. ADDITIONAL INFORMATION ON YOUR OPERATION:




COMMERCIAL WASTEWATER DISCHARGE SURVEY

Completion of this questionnaire is required for all GWA commercial account wastewater dischargers. Please mail in the completed form
no later than May 15, 1999. A self-addressed, stamped envelope is included.
PLEASE TYPE OR PRINT LEGIBLY. (NOTE: GWA will follow-up incomplete and illegible questionnaires by phone or official letter).

Should you have any questions or need assistance in completing this questionnaire, please call GWA's Planning Division at 479-7833 or
479-7605 between the hours of 8:00 a.m. and 5:00 p.m., Monday through Friday. Thank you for your cooperation and timely response.

1. NAME OF BUSINESS (as it appears on GWA account):
MAILING ADDRESS:

2. BUSINESS LOCATION (if different from mailing address):

3. YOUR PRINCIPAL SERVICE OR PRODUCT OF BUSINESS: _
4. NAME OF INDIVIDUAL (WITHIN YOUR BUSINESS) WHO WE SHOULD CONTACT CONCERNING YOUR
WASTEWATER DISCHARGE INTO THE PUBLIC SEWER: .
' ' NAME:
TITLE:
TELEPHONE NUMBER:

5. DO YOU DISCHARGE ANY NON-DOMESTIC WASTEWATER (FROM OTHER THAN WASHROOM, TOILET, OR

SHOWER) INTO THE SEWER SYSTEM?
[ 1YES [ 1NO (GO TO QUESTION #16)

6. DESCRIBE THE OPERAT]ON(S) AT YOUR BUSINESS THAT RESULT(S) IN THE DISCHARGE TO THE SEWER OF
NON-DOMESTIC WASTES. INCLUDE A DESCRIPTION OF RAW MATERIALS, CATALYSTS, OR INTERMEDIARIES, IF
APPLICA BLE. DESCRIBE ANY MANUFACTURING OPERATION AT THIS LOCATION. (ATTACH ADDITIONAL SHEETS

AS NECESSARY):

7. DESCRIBE ANY WATER CONDITIONING PROCESSES USED AT THIS FACILITY (SUCH AS WATER SOFTENING,

REVERSE OSMOSIS, FILTRATION):

8._INDICATE (BY CHECKMARK) OPERATION SHIFTS NORMALLY WORKED EACH DAY:

START
SHIFT TIME Sun Mon Tue Wed Thu Fni Sat
1ST \
2ND
3RD

9. 1S YOUR PRODUCTION SEASONAL? [ ]YES [ INO

~



.NPDES APPLICATION







—

Recetved _____

Form Approved.
. OMB No. 2040-0086
' . Approval expires 7-31-88

NATIONAL POLLUfANT DISCHARGE ELIMINATION SYSTEM

FOR AGENCY ysg
APPLICATION FOR PERMIT TO DISCHARGE WASTEWATER 1 '

STANDARD FORM A — MUNICIPAL -

SECTION L APPLICANT AND FACILITY DESCRIPTION
Unless otherwise specified on this form aii items are to be compieted. if an item is not applicable Indicate ‘NA.*

ADDITIONAL INSTRUCTIONS FOR SELECTED ITEMS APPEAR IN SEPARATE INSTRUCTION BOOKLET AS INDICATED. REFER TO
BOOKLET BEFORE FILLING OUT THESE ITEMS.

Please Print or Type

Legal Name of Applicant ’ 103 ' i jli Agenc Of Guamn

(see Instructions)

-
.

2. Mailing Address of Applicant
(see lnstru;tionsl

Number & Street 1@_2. P-_O-- Box 3010 -
City ~ }wae| _Agana
State _ | 102e ._.G-l-am

Zip Code _ toza] _ 96910

3. Applicant’s Authorized Agent
{see Instructions)

Name and Title 103s
Number & Street 103b P.O. Box 3010
City 193¢ | _Agana
State 103¢| _Guam
Zip Code w3 ] 96910
Tetephone 103¢ 67l 646—889 l—S
. Area Number
4. Previous Application Code .
! a previous appiication for a per-
‘mit under the National Poliutant
Discharge Ellmination System has R
been made, give the date of ——
application, 104 YR MO DAY

i certify that | am famitlar with the information contained In this appilication and that to the best of my knowiedge and belief such information
is trus, complete, and accurats. . : '

. .
Joseph F. Mesa i 102¢ | _Chief Officer, PUAG
. Printed Narfle of Person Signing ) : Titie

28 DEG 1990

102¢ YR MO DAY
Signature of Applicant or Authorized Agent Date Application Signed

U.5.C. Section 1001 provides that: ,
Whoever, in any matter within the jurisdiction of any departmeni or agency of the United States knowingly and wilfully falsifies, conceals or
covers up by any trick, scheme, or device a material foct, or makes any [aise. fictitious or fraudulent statgment or representation, or makes or

uses any false writing or document knowing same 1o contain any false, fictitious or fraudulent statement™dr entry, shall be fined not more than
310,000 or imprisoned not more than five years, or both.

v

FOR AGENCY USE

OFFICE: ____ EPA Reglon Number

, —— State
YR MO DAY

NN

EPA Form 755022 (7;73) . ) I-l ’ This section contains 4 pages.



FORM APPEDVED
OMD No. 1S%<K0100

FOR AGENCY USE

. Number of Totst Volume Discharged,
Discharge Points Million Galtons Per Day
. To: Surface Water 10729 ..__.__l 10782 —————
Surface impoundment with
: no Effiuent j 1071 M. 107b2 _NZA___-
— Underground Percolation 10721 _NL_A vorea| _N/A
vieil (1njection) 10101 _N/A 10702 N/A
h Other : 107et _N[A. 1072 _ML_—
Total ttem 7 wom | 1 10702 o
if ‘other’ Is specified, describe 10791
I any of the discharges from this
facility are intermittent,such as from
overfiow Or bypass points, or are
‘-‘ seasonat or periodic from lagoons,
H - holding ponds, etc., complete Item 8.
8, intermittent Discharges
—_ a, Facilily bypass points .
} indicate the number of bypass 1083 ___l_
i points for the facitity that are
- . discharge points.(see instructions)
b. Facitity Overflow Points
{ndicate the number of averflow 1080 _N_Q&e-
points to a surface water for the
facility (see instructions).
bl c. Seasonal or Periodic Discharge
! . Points Indicate the number of 10sc | None
H points where seasonal discharges
) occur from hotding ponds, .
lagoons, etc.
; 9. Collection System Type
indicate the type and length (in 109s
miles) of the collection system used
by th:s facility. (see instructions)
Separate Storm OssT
¢  separate Sanitary Asan
‘ Cnombined Sanitary and Storm Qecss
Both Separate Sanitary and
. Combined Sewer Systems | Desc
) Both Separate Storm and
Combined Scwer Systems 1090 | OOsscC
- ' Length males
10. Municipalities or Areas Served ' Actual Populati
. {see instructions) : Nae _Served
: ' vi0a | —_Asan/Piti 8 viow | 4,645
1102 Central Guam vion [ 43,680
- 110a Tamuning vion | 18,500
1102 Yona — _ lrros | 3,320 .
—_— 110a MilitaW _— - 110p i—g-.&]:gso ——————
- 82,845
Total Population Served 1M0¢ | =7 =T ———



|11. Avrrage Daily tndustrial Flow
: » estimated average daly waste
* yw from all industrial sources.

o

‘orte: AN major industnies {as defined in Section 1V)
discharging 10 the municipal system must be
listed in Socuion 1V,

12. Permits, Licenses and Apptications

13.

14. Addgitional Information

e

o

VARt -

List alt existing, pending or denled permits, licenses and apglications relaled to discharges from this facility. (see instructions)

mgd

e e e e e 1

FOR AGENCY L .&. I

1]

]
For . Date Doate ate Exprration
Isyuing Agency Agency Use T"ln'e f':__:ﬂm’! 10 Number Foedg issura .Oemed Diaie
: : @ nie YRIO/DA | YR/MO/DA | yRm/pA | YR/MOMOA
{3) (b} {c) (d) {e) M (9) {h}
]
|

. —

———

Maps and Drawings

Attach all required macs and drawings to the back of this application, (see instructions)

item
Number

Information

o+ o —

cr—— ——1§ ——

PaA F-- 7850222 (7-73)

ey as €77






STANDARD FORM A—MUNICIPAL

SECTIONII. BASIC DISCHARGE DESCRIPTION

Form Approved,
OM8 No. 2040-0086
Approval expires 7-31.88

FOR AGENCY usg

— Complete this section for each present or Proposed discharge Indicated in Section 1, 1tems 7 and 8, that Is o surface waters. This includes

i discharges to other municipal Sewerage systems In which the waste water does not go through a treatment works prior to being discharged to
surface waters, Discharges to walls must be described where there are also discharges to surface waters from this facility. Separate
descriptions of each discharge are required even if sevaral discharges ariginate in the same facliity. Al values for an existing discharge should
be representative of the tweaive previous mantns of operation, If this is a proposed discharge, vaiues should retiect best angineering estimates.

, BOOKLET BEFORE FILLING OUT THESE ITEMS.

1. Discharge Seriat No, and Name
a. Discharge Serial No. 2012 | 001

(see instructians)

b. Discharge Name -, 200 | _Agana Sewage Outfall

ADDITIONAL INSTRUCTIONS FOR SELECTED {TEMS APPEAR IN SEPARATE IINSTRUCTION BOOKLET AS INDICATED. REFER TO

Glve name of discharge, if any
(see instructions)

i €. Previous Discharge Seriat No 201¢ _@_0020087
if a previous NPDES permit o

application was made for this gis- |- EA.
charge (item 4, Section 1) provide ’
previous discharge seriai number.

2. Discharge Oparating Dates
a. ‘Discharge to Begin Date 2028 .9_0_ ..R_.
tf the discharge has never : YR MO
! occurred but is planned for some
H future date, give the date the
: discharge will begin.

b. Discharge to End Date If the dis- 202b _MA_
charge is scheduled to be discon YR MO
tinued within the next 5 years, :
give the date (within best estimate)
the discharge will end. Give rea-
son for discontinuing this discharge
initem 17,

=

3. Discharge Lacation Name the
political boundaries within which
the paint of discharge Is located:

Agency Use

State ’ 203s

County 203b N/A

.

_Agana

I

203¢

(1f applicabte) City or Town 203

i 4. Discharge Point Description
i .{see instructions)
Discharge is into (check one)
¢

—_— Stream (includes ditches, arroyos,
i and other watercourses)

0sTR N

Estua_fy - QOEsT

- Lake s Ouwke

Ocean Koce
— Welt (Injection) V : O weL

: Other OotH

1f ‘other® Is checked, specify type - 2040

H © 5. Ouscharge Point ~ Lat/Lang.

. State the precise location of the
( point of diszharge to the nearest
; second. (see instructlons)

d2 oesc. 29 min. 3.3

Langitude : 2088 | 144 oec. 44 min. 37 lgec

]
»
8
»
o
0
m
o

Latitude

—

—

' EPA Form 7550.22 (7273) . | B

This section contains 8 pages.



DISCHARGE SERIAL NUMBER

FOR AGENCY USE

001

6. Discharge Recelving Water Name
Name the waterway at the point of

-Agang Bay (Philippine Sea)

discharge.(see Instructions)

For Agency Use For Agency Use

303e

If the discharge Is through an out-

fall that extends beyond the shoreline
or is befow the mean 16w wataer line,
compiete item 7,

7. Offshore Discharge

a. Discharge Distance from Shore. ' ‘_24.315__'."

b. Discharge Depth Below Water T
Surface 2o | 85 et
tt discharge is from a bypass or an overfiow point or is a seasonai discharge from a fagoon, holding pond, etc., complete items 8,9 or 10,
as applicable, and continue with item 11. .

8. 8ypass Dischargs (see instructions)

a. Bypass Occurrence
Check when bypass occurs

Wet weather 2088t M ves O No

Oves (g No

Dry weather

b. Bypass Frequency Give the
actuat or approximate number
of bypass incidents per year.

Wet Weather

—L—"m.‘ per year
—4__ times per year

Ory weather

C. Bypass Duration Give the
average bypass duration in hours.

.thouvs

hours

Wet weather

Ory weather

d. Bypass Volume Give the
average volume per bypass incident,}-
in thousand gaflons.

Wet weather

thousand gations per incident

Dry weather th 'd galtons per Incident

Heavy Rain. pump repair at Agana Mgin P.S..

e. Bypass Reasons Give reasons
whyDypass occurs,

renovation of flap vdlve at Agana TP and sometimes

due_to power outage

Proceed to Item 11,

3. Overfiow Discharge (see Instructions)

3. Ovaerflow Occurrence Check
when overflow occurs.

Wet weathar 1 aesar] Oves [Xno
Dry weather Oves Xno . E
b. Ovarfiow Frequency Give the
actual or approximate incidents
per year. ’ )
Wet weather ﬂ/A_tlmu per year
Ory weather 5 MA_tlmu per year

EPA Foim 755022 (7-73) ‘ 11-2



- » ' ' Form Approved.
: . OMB8 No. 2040-0086
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DISCHARGE SERIAL NUMBER FOR AGENCY USE.

—_ €. Overflow Duration Give the
i avarage averfiow durstion In
hours.

i . Wet weather . ' ._Mhours
_MHOUB

! Ory weather

d. Overfiow Volume Give the
average volume per overfiow
— incident in thousand galions.

Wet weathaer

N. / A thousand gallons per .lncldont

—N‘A___,thounnd gations per Incident

Dry weather

Proceed to Item 11

10. Seasanal/Periodic Dischargas

a. Seasanal/Periodic Discharge : .
H . Fraquency |fdischarge is inter- 210 _M.LA.llmes per year
i mittent from a holding pondg,
L tagoon, etc., give the actual or
approximate number of times
this discharge occurs per year.

H } b. Seasonal/Periodic Discharge

- Votume Give the average a1en _NZA_.Ihouund gallons per discharge occurrence
- volume per discharges occurrence [t : , ,

in thousand gallons.

c. Seasonal/Periodic Discharge
Duration Give the averages dura- 210e
tion of sach discharge occurrence R
— in days.

days

d. Seasonal/Periadic Discharge
Occurrence—Manths Check the 210¢ | Ouan OrFes (Mar
months during the year when
the discharge normaily occurs. Oarr {Omay [Jsun

Osue Oauc (Jsep
OQoct Owrnov Ooec

; 11. Discharge Treatment

a.. Discharge Treatmant Description
DOescribe waste abatement prac-
tices used on this discharge with
a brief narrative. (See instruc-

i tions) 21 1a

EPA Form 7550=22 (7-73) -3



b. Discharge Treatment Codes
Using the codes listed In Table ¢
of the instruction Bookiet,
describe the waste abatement
processas apptied to this dis-
‘charge In the order In which
they occur, if passible.
Separate ati codes with commas
except where stashes are used
to designate paraliel aperations.

Hf this discharge Is from a municipal waste
treatment plant (not an overfiow or
bypass), complete items 12 and 13

12. Plant Design and Operation Manuats
Check which of the following are
currentiy avaliablé

a. Englneeilng Dasign Report

b. Operation and Maintenance
Manual

13. Plant Deslgn Data {see Instructions)
a. Plant Dasign Fiow { mga))

b. Plant Design BOD Removal (%)
c. Plant Design N Remaoval (%)

d. Plant Design P Removal (%)

e. Plant Dcs!jn SS Remavai (%)

Plant Began Operation {year}

-

g. Plant Last Major Revision (year)

ot 755022 (7..73)

Fa:

DISCHARGE SERIAL NUMBER

2t

212s

212

213a
213
213
2134
a13e

213

2124

FOR AGENCY USE

3

SC, G, M, C,D, T, VC, X, N

14



* o o o ' ’ Form Approved.

DWCHARGESENALNUMBER OMB No. 2040-0086
-~ . Approvel expires 7-31-88

ey

..
—

BENETS Description of influent and Effiuent (see instructions)

BNy

.P'axarnelcr and Code *
B T

FOR AGENCY USE

Influent

Effluent

a0,

. Annual Average
< ‘Value '

-~
—
e

Annual Average .
Value

-
N
-

Lowest Monthly
Average Value

a

-

Highest Monthty
Average Value

4

-
.’

Frequency of
Analysis

-~
2
-

Numbcr-of
Analyses
Sample Type

6)

-~
~3
~’

. Flow

Milhon gaﬂons per day
50050, ", .

‘8.83

7.79

9.79

7 Day/Wk

Com=

365 |posi

R ‘ e

T

Units . oo oo RN
00400 700 s
l. *

7.30 1253/365

Com-
posi

_ Tempcta tuze (w;mlet) e

CF oL el
74028. AT

.
P

" N/A-

7,00,

Temperature (summer;
] F- .
74027

N/A

Fecal Streptococci Bacteria.”
Number/100 mi o
74054 R
(Provide jf .wallable)

N/A

Fecal Coliform Bacteria
Number/100 mi

74058 , S
(Provide if avanlablc) T

Total Coliform Bactcm AP,
humbcrllUO mi.: ot
74056 - SR
(Provrde if avallable)

N/A

N/A

¥ PNEN ‘,_-,-_',

BOD 5-day. - . 7_._---'-

mefl: ' SO AN
00310 | .t T i

| com-

Chemncal Oxygen Demand (C.QD)

mg/t ]
00340 - -

(Ptovnde if avallal'ﬂo) Cr

Total Orgzmc Carbon- (TOC)
mg/l . ) o
* 00680 - - . C LT
AProvide if avulabk) - L
(Either analyns is aceepublc)

107

44/365

lposi

: Chlorine—.’l‘oul' Residual’ "'
-mgfl

50060

%

Care



Parameter and Code
214

DISCHARGE SERIAL NUMBER

14, Dascription of tnftuent and Effluent {see instructions) (Continued}

FOR AGENCY vuse L

Influent

Effluent

Annual Average
Value

-
-
-

Annual Average
Value

-
b
-~

Lowest Manthly
=~ Average Value

-
ad

Highest Monthly
~ Average Value

“

Frcqu.em:y of
Analysis

-
ta
-

Number of
Analyses

—

=)
-

> Sample Type

-

Total Solids
mefl
00500

N/A

Total Dissoived Solids
my/l
70300

N/A

Total Suspended Solids
mg/l
(0s30

97.3

2d.6

37.6

68.0

253/385

Com-

Settleable Matter (Residue)
mifl
(1845

0.76

0.58

1.0

253/365

Grng

Ammonia {as N)
mg/l

00610

(Provide if available)

N/A

Kjeidahl Nitrogen
mg/fl

00625

tProvidc if available)

N/A

Nitrate (as N)

my/l

(620

(Provide if available)

N/A

‘Nitrite fas N)

mg/t

0061s

(Provide if available)

_N/A

Phosphorus Total (as P)
mg/t :
00665

(Provide if available)

N/A

Dissolved Oxygen (DO)
mgfl
00300

N/A

EPA Form 7550=22 (7-73)
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DISCHARGE SERIAL NUMBER

—————

15. Additional wastewater Characteristics

Form Approved.
OME No. 2040-0086
Approvel expires 7-31-88 «

FOR AGENCY Use

Check the box next to each paramater If It Is prasent in the effiuent, (see instructions)

Parameter F Parameter € Parameter H
(215) g @1s) & Q1s) g
: o o _ a
Bromide Cobalt Thallium -
71870 : 01037 01059
Chloride ' Chromium Titanium
00940 01034 01152
Cyanide | Copper Tin
00720 01042 01102
Fluoride . . _ » Iron Zinc
00951 01045 01092
Sulfide Lead Algicides*
00745 01051 74051
 Aluminum 1 Manganese Chlorinated organic compounds*
I 01105 01055 74052
r_Antir‘nony Mercury Oil and grease
01097 71900 00550 X
Arsenic | Molybdenum Pesticides®
01002 . 01062 74053
1 Beryllium ' * Nickel . Phenols
1 01012 : 01067 32730
Barium . Z Selenium Surfactants
01007 . , 01147 38260
Boron : Silver Radivactivity*
01022 : 01077 74050
Cadmium
01027
'

¢ Provide specific compound and/or element in Item 17, if known.

Pesticides (Insecticides, fungicides, and rodenticides) must be reported in terms of the acceptable common names specificd in Acceptable .Cam-
mon Names and Chemical Names for the Ingredient Statement on Pesticide Labels, 2nd Edition, Envitonmental Protection Apency, \\.'a.shlnglon.
D.C. 20250, June 1972, as required by Subsection 162.7(b) of the Regulations for the Enforcement of the Federal Insecticide, Fungicide, and

Rodenticide Act. ’

EPA Form 7550-22 (773) 17



16. Plant Conteots Check If the followe
ing plant controts are avallable
- for this discharge

Alternate power source for major
pumping facliity Including those
for cotlection system Ilift stations

Alarm for power or equipment
faliure

17. Additional Information

DISCHARGE SERIAL NUMBER

Hars

Xl ALm

Some pump stations are provided

FOR AGENCY use

217 Nq.::::‘er {nformation
— 8
EPA Form 7550222 (7=73) -8
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STANDARD FORM A—-MUNICIPAL

ORE"NS TsaokE oo

FOR AGENCY uSE

SECTIONIIL SCHEDULED IMPROVEMENTS AND SCHEDULES OF IMPLEMENTATION

This section requires information on any umoman!od implemaentation schedule which has been Imposed for construction of waste trestment
tacliities. Requirement scheduiel May have deen established by local, State, or Federsl sgencies or by court action.
SEVERAL DIFFERENT IMPLEMENTATION SCHEDULES, EITHER BECAUSE OF DIFFERENT LEVELS OF AUTHORITY IMPOSING

DIFFERENT SCHEDULES (ITEM 1b) AND/OR STAGED CONSTRUCTION OF SEPARATE OPERATIONAL UNITS (ITEM Ic). SUBMIT A

SEPARATE SECTION i1t FOR EACH ONE.

1. I(mprovements Required

Discharge Serial Numbderns
Atfectad List the discharge
sarial numbers, assigned (n Sec
tion 11, that are covered by this
implementation scheduile

Authority Imposing Requirement
Check ths sppropriate itam Indi
cating the authority for the Im-
plamentation scheduie If the
identical impiamentation sched-
ule has been ordered by more
than one authority, check the
appropriate items. (seein-
structions)

Locally devetoped plan
Areawide Pfan

Basin Pian

State approved implementation
schedule

Feceral approved water quality
standards impismentation plan
Federst anforcamant procedure
or action

State court order

Federal court oraer

GEPA

FOR AGENCY USE

Sched. No.

Owoc

O aRre
QO eas

Osas
Kiwas

QOenr
QOcrr
greo

improvement Description Specity the 3-character code for the
Gaenaral Action Description in Table H that Dest describes the
Improverments required by the Impiamentsation schedule. §f more
than one schedule appiies to the facliity because of & staged con-
struction scheduie, state the stage of construction belng described
here with the aporopriate general action code. submit 3 mparate
Section 111 for sach stage of construction planned. Also, list alt
the 3-character (Specific Action) codes which descride In more
detall the poliution abatement practicas that the implemantation

scheduie requires.

3-character ganaral action
description
3-character specific action
descriptions

tmpilementation Steps

b

Preliminary plan complets
Final plan compiete

Financing complete & contract

. waded

Site acquired

Begin construction
End construction
Begin Discharge

Operational ilevel attained

"EPA Form 7550-22 (7»73)

GPO 8653.707

2 muu (Yt Mo /Oay)

(3030

NEW.

USEPA

PRI , DIS , SLP , SLD s OUT

2. " Implamentation Schedutls snd 3. Actuat Compietion Dates

Provide dates imposed by schedule and any actual dates of completion for Impiementation steps
-listed beiow. Indlcate dates as accurately s possible. (ses Instructions)

A W/
12,5 410

Y S S

Y S S—
23,10/
L8, 3,20
29, 8/

I AR A

3. Actust Compietion (Yr /Mo /Day)

A VI S
225410

PR S -
18,1031
2Y_ B
Y AES

This seclion contains 1 pegde.

IF YOU ARE SUBJECT TO




STANDARD FORM A-MUNICIPAL

FORM APPROVED
OMB No. 158-R0100

FOR AGENCY usg

_— SECTION IV. INDUSTRIAL WASTE CONTRIBUTION TO MUNICIPAL SYSTEM

Submit a description of each major industrial facility discharging to the municipal system, using i separate Section (V for each facllity descrip-

tion. Indicate the 4 digit Standard industrial Ciassification (S1C) Code for the industry, thée major product or raw- material, the flow (in thou-
sand galions per day), and the characteristics of the wastewater discharged from the industeial facliity into the muul:lpal system. Consuit Tabile

—
! 11l for standard measuras of products or raw materials. (see instructions)
: 1. Major Contributing Facliity
(ses Instructions)
— Name 401ta
|
— Numberd Street 401>
] City 401¢
{ h y .
County 401¢
State a0te
i
Zip Code eovt | )
- .
f 2. Primary Standard industrial 402 a——
H Classification Code  (see
. instructions)

_ Units (See
~— 3. Principal Product or Raw Quantit Jadieni)
Materiat  (see instructions) :

i .
: Product 403 . 403¢ 4034 !
! Raw Materist a030 Ry 4031
4. Flow Indicate the voiume of water A

discharged into the municipal sys- 4042 thousand galions per day

termn in thousand galions per day
— and whether this discharge is inter- 404b | [0 intermittent (inty (J Continuous (con)

mittant or continuous.
L 5. Pretreatment Provided indicate If 40S Ove OnNe

pretreatment is provided prior to
. antering the municips! system

€. Charscteristics of Wastewstar

.(u'o instructions) P
} Parameter
HES _Name
N 08 Paramaeter

Numbper
— ‘ 4Q€h| Vaiue
: .
—
¢
H
!
~
,v'l - P = g

—_ EPA Form 755022 (T=73) Tuis seclion conlains I pags.

GPO 865.706



APPLICATION

QUESTIONNAIRE



GENERAL INFORMATION
AND

BASIC DATA REQUIREMENTS



Treatment System:Description






A.

Treatment System Description

Are you applying for a modification based on a current discharge, improved
discharge, or altered discharge as defined in 40 CFR 125.58?

Guam Waterworks Authority (GWA) is applying for a modification based on the
current actual volume, composition, and location of 301(h) discharge for the Agana
Sewage Treatment Plant. However, GWA is presently under contract with a local
A/E firm to conduct the baseline survey and design a new ocean outfall. The new
ocean outfall is schedule for completion by December 30, 2000.

Description of the Treatment/Outfall System
In the middle of Agana Bay is built a seven acre, 500 by 700 foot primary sewage

treatment plant. Figure 1 shows the location of the facility. Figures 2 shows the
operating facility layout. Appendix L contains details of the plant’s location in the

- central sewerage system.

It is designed to treat a daily ultimate average flow of 12 million gallons per day
(mgd) and remove 40 to 60 percent of suspended solids (ss) and 25 to 40 percent
Biochemical Oxygen Demands (BODs) at a concentration of approximately 207
milligrams per liter (mg/l)ss. The peak design hydraulic capacity of the plant is 21
mgd. Table 1 provides design data for the ASTP.

The system presently serves the municipalities of Agana, Agana Heights, Asan, Piti,
Tamuning, Mongmong-Toto-Maite, Sinajana, Chalan Pago-Ordot and portions of
Barrigada, Dededo, Mangilao and Yona. The service area is shown on Figure 3.

Appendix L contains the “As Built” record drawing of this sewage collection and

~ disposal system.

The plant design is intended to satisfy the National Pollution Discharge Elimination
System (NPDES) permit and the Water Quality Standards of the Guam
Environmental Protection Agency (GEPA). On December 13, 1969, a ruling was

‘approved by the Federal Water Pollution Control Administration (FWPCA) that “The

Guam Water Pollution Control Commission in keeping with the policy statements
of the Standards of Water Quality for the Waters of the Territory of Guam will accept
primary treatment as a minimum for ocean outfalls, provided water current date is
available to demonstrate no decrease in water quality will result... The data required
will be that which is sufficient to demonstrate that the water currents will not carry
material back to shore into the

inner reef areas.”



Figure 1
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LOCATION MAP
Agana Sewage Treatment Plant
Agana, Guam
Guam Waterworks Authority

VILLAGE BOUNDARIES



ign Da

Agan Treatment P

Design Flow 12 mgd average
21 mgd maximum
Primary Clarifiers
Surface Area 10,700 ft2'
Volume 85,700 fi?
Chlorine Capacity 3,000 Ib./day
Effluent Purhping Capacity 20 mgd
Aerobic Digester, Volume 57,000 fi3
Mechanical Aerators 6,000 1b./day
Centrifuge _ 1,500 1b./hour

Source: Metcalf and Eddy, Inc.



FLOW
DIVERSION
STRUCTURE

EFFLUENT DISTRIBUTION

STORAGE & MAINTENANCE
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, TANKS
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- Agana Sewage Treatment Plant
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AREA S5A

-5

3w

AREA 4

ASPENCAD PUNP STATION, TRAMSMISSION LINE & FORCE MAIN

TRANSMISSION LINE FROM TAMUNING TO AGANA
ADELUP TO AGANA MAIN PUNP STATION

AGANA MAIN PUMP STATION

MONCHMONG-TOTO PUMP STATION AND FORCE MAIN
ASMIVAD PUMP STATION AND FORCE MAIN

YPAO PP STATIQ{P

ROUTE 8 TRANSHISSION LINE SEGMENT

PITI PUMP STATION .

PAGD PUMP STATION AND- FORCE MAIN

NIMITZ HELL TRANSMISSION LINE

TOTOD TRANSHISSION LINE

r CHAGT PUMP STATION

LEGEND

e DISTRICT BOUNDARY
+— EXISTING GRAVITY LINE
= NEW GRAWVITY LINE

——— EXISTING FORCEMAIN
LINE

NEW ‘FORCEMAIN LINE
EXISTING PUMP STATIO!

Q
4 NEW PUMP. STATION
-]

EXISTING SEWER
MANHOLE

* NEW SEWER MANHOLE

JANUARY 1994

DUENAS &
ASSOCIATeS

) Inc.
TNQBERRIG » PLANING « SLAVEYRIQ
NNVIRONMENTAL SERVICEY

CONBTRUCGTION MANAGERDIY
P. C. BOX R50 TAMUNNG, GUAM 98831

|SUAM WASTEWATER FACILITIES
MASTER PLAN

LAYOUT
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The treatment process provides comminution of solids, primary sedimentation
and pre-chlorination. The treated effluent is discharged through a 3,500 foot log
outfall which extends 950 feet beyond the reef to a depth of 85 feet. The sludge
collected from the sedimentation tanks undergoes aerobic digestion followed by
dewatering in a mechanical centrifuge. The outfall has been operational through the
outfall until the Agana treatment facility became operational in 1978.

Between January 1997 and December 1997, an average flow of 8.3 mgd was treated
at the Agana treatment plant. Based upon the Bureau of Planning’s year 2000
population projections and the data contained in the 1979 Wastewater Facilities Plan,
the average daily flow to the Agana facility in the year 2000 1s estimated to be 10
mgd. When the proposed “reroute” of the Liguan Terrace; Barrigada Height
collector system and Fujita Pump Station was implemented in conjunction with the
Sewage Reversion Project, average flows was reduced to 6.0 mgd. It is anticipated
that the Agana treatment plant will have ample capacity to treat wastes through the
year 2000.

The treatment processes incorporated at this facility include the following:

1. Pretreatment - comminution, screening, grit removal and chlorination.
2. -Primary treatment - settling or sedimentation.
3. Sludge treatment - aerobic digesters and centrifugation.

More specifically, the units and facilities provided include:

Two comminutor units, bar screens installed above the comminutors, a grit removal
facility, two chlorinators, raw sewage pumps, a parshall flume and a continuous
recording device for influent flow measurement, three covered primary rectangular
settling tanks for gravity settling of sewage solids, four aerobic digesters, two
ozonators to deodorize the air from the settling tanks and aerobic digesters, two
centrifuge units with related chemical feed facilities for mechanical dewatering of
digested sludge, three effluent pumps, five primary sludge pumps to convey waste
sludge from primary settling tanks to digestion tanks, one scum pump to convey
scum from the primary settling tanks, and four digester sludge pumps to convey
digested sludge to the centrifuge.

Basically, all incoming sewage flows are first passed through the existing
comminutors and grit removal units at the existing main pump station. It then flows
through a 36-inch pipe into an influent diversion structure. The flow is then
measured as it flows through a parshall flume into the primary tanks.



From the primary settling tank the primary treated sewage flows into a pump station
where the effluent is pumped into an effluent diversion structure. )

The effluent is then discharge through an existing 36-inch outfall for final disposal.

The primary sludge collected in the settling tank is pumped to the aerobic digesters.

After the sludge is digested, it is dewatered by centrifuges and trucked to a sanitary
landfill. Supernatant from the aerobic digester overflow tank and centrate from the
centrifuge is returned to the primary settling tanks.

Efficiencies for sewage treatment plants are usually quantitatively assessed by the
parameters of suspended solids(ss) and biochemical oxygen demand (BOD). For this
plant which employs only primary settling tanks, suspended solids removal of 40 to
60 percent and BOD of 25 to 40 percent may be expected. Flow patterns through the
plant is illustrated in Figure 4.

Outfall System

On or about January 12, 1988 heavy wave action from Typhoon Roy severely
damaged the 36-inch concrete outfall pipe and its protective concrete-armor stone
envelop. The major damage done was the complete destruction of a 48-foot section -
of the pipe at a location about halfway between the reef and the end of the outfall.
At other locations, considerable damage was done to the protective envelope
constructed around the outfall pipe. Soon thereafter, negotiations were begun with
the Federal Emergency Management Administration (FEMA) to obtain the funding
to replace the missing segment and repair the protective envelope to prevent future
damage. In July 1988, FEMA funds in the amount of $545,000 were committed to
the work, with almost and equal amount of local Guam funds stipulated to repair the .
envelope damage. At the time, work was progressing on the construction plans, and
a report in late August 1988 by Guam EPA that the Agana Bay waters had recently
become unacceptable polluted (presumably due to the broken outfall) put this regular
project on a fast track to completion. ,

On September 14, 1988 Governor Joseph F. Ada declared a Public Health
Emergency clearing the way for expediting of the work. On September 15, a local
marine engineering company (J. Agi and Associates) was retained to assist GWA in
areview capacity. On September 19 and 20, plans specification and a video take of
an inspection dive of the outfall were given to each of six prospective contractors.

On September 22, four proposals were received for the work, and by September 27,
a GWA selection committee had finished its evaluation and negotiations with the two
contractors submitting the best proposal. The selected contractor was Healy Tibbitts
Construction Company from San Francisco and the contract amount was
$1,051,800.00.



Figure 4
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By October 14, contract documents were sufficiently along in the approval process
that a Notice to Proceed was also sent by facsimile notmg activation on or before
October 17, 1988.

Repairs on the outfall were completed on January18, 1989. A joint inspection dive
was conducted on January 25 by the construction management firms and the Army
Corps of Engineer.

Appendix A contains historic information about the outfall, news clippings and
~ related information about the 1988 repair project. Appendix M provides an
engineering plan and profile of the outfall sewer.

The existing outfall is located at latitude 13 degrees 29 minutes 3.3 seconds,
longitude 144 degrees 44 minutes 37.1 seconds.

Changes in Service Area

The area served by the ASTP is an urban zone which continues to be a region of
expansion. :

In addition to the civilian population, there are Federal Government installation in
the area, including the Naval Hospital facilities and military personnel within
the central area.

Sewage flows from Barrigada Heights, Liguan Terrace, and part of Tumon Bay was
diverted to the Northern District Sewage Treatment Plant.

The total flows was dip by 2 mgd at the onset. However, with the developments on

hold until the completion of the Camp Watkins infrastructure project and additional
expansions in the district collector systems, total flows will be back up to the 8 mgd.

Population estimates for the aforementioned areas are listed below:

Area Population '
 Asan-Piti 5,717

Central Guam 46,572

Tamuning 20,948

Yona 6,707

Military 6,964

Figures for the villages were taken from the GWA Rural Islandwide Wastewater
Facilities Plan and are the projected population estimates for the year 2000.



The military area population equivalents were calculated based upon an average contribution
“of 100 gallons per capita per day; military consumption figures (1998) available to GWA
were used in this computation. See Appendix B.

3. Effluent Limitations and characteristics

GWA is requesting the same effluent limitations which are currently in effect for the
ASTP. These are given in Table 12.

Discharge Monitoring Reports (DMRs) for the period January 1997 to December
1997 are attached as Appendix C. These routine compliance reports summarize the
quality and/or quantity of GWA’s ASTP discharge and compares them with current
permit effluent limitation. The results of this report generally show that GWA is in
compliance with the effluent limitations set by USEPA. Deviations from the given
limits have occurred but GWA is actively taking steps to correct these situations, i.e.
down clarifiers, so that limitations can be met.

Samples for the required Toxicity and Priority Pollutant Scan were collected on the
9% of March for the Agana WWTP. The samples were then immediately sent off to
the Montgomery & Watson Labs in Pasadena California. GWA has received E-Mail
confirmation that the analysis of the samples are presently in progress. Upon receipt
of their findings, GWA will forward your office a copy along with the Authority’s
corresponding responses to the appropriate sections of the application questionnaire.

4.' Effluent Volume

For the term of the modified permit being requested, the projected effluent flow is
10 mgd, the current flow. Daily and Monthly Flow Reports for the period January
1997 to December 1997 are attached as Appendix D.

5. ‘ Average Daily Industrial Flow

Wastewaters in this service area are a mixture of industrial, commercial and domestic
flows. The industrial contributors are of minor nature and there are presently no
existing or known potential users of the systems that could be classified as .
“significant”. As defined by the Federal EPA, these users would have to contribute
ten percent or more of the total design hydraulic or pollutant load to the treatment
works.

GWA is in the process of mailing out its Industrial Users Survey to all commercial
accounts. The results of this survey will then be compiled, analyzed and made
public as part of its Public Education Program to help minimize the entrance of



nonindustrial toxic pollutants and pesticides into the island’s sewage treatment
systems. GWA has developed a plan of action (page M-2) to increase public
awareness of the need to properly dispose of waste that may contain toxic substances.

The results of the Industrial Users Survey along with GWA'’s analysis of its findings
will be sent to your office at the earliest.

Combined Sewer Overflows

The Government of Guam has separate systems for sewage disposal and storm
drainage. No combined sewer overflows occur at the plant. However, during the
rainy season, infiltration problems do exist especially in the Tamuning district.
GWA has ordered “rain catcher” devices which will be installed into manholes to
“catch rain or other inflow” to reduce problems in the system.

Smoke testing and televising of sewer lines is another means of identifying
inflow/infiltration sources in the system. Although manpower and equipment
constraints prevent the implementation of a full scale project of this nature; isolated
areas identified as I/ suspect can be scheduled for investigation and subsequent
repairs. This is the short-term approach; long term plans include appropriation of
funds for a special I/l investigation and repair in the central sewage system.

Outfall/Diffuser Design

Available data on the existing outfall is provided in Appendix M. However, GWA
has recently contracted with a local A/E firm to conduct a baseline study of the area
immediately around and beyond the existing ocean outfall as a precursor to either
extending the existing outfall or constructing an all-new outfall that is longer and
deeper. This phase of the work has started and the resulting optimal design will be
an outfall that extends to a point were no decrease in receiving water quality will
occur and that water currents will not carry material back into the inner reef areas or
to shore. (See Appendices G, H and I)






Receiving Water Description







II. B. Receiving Water Description

IL.B.1. Are you applying for a modification based on a discharge into the ocean or to saline
estuary? ' ’

GWA is applying for a modification based on a discharge to the ocean. The receiving waters
are coastal waters off West Agana Bay, on the western coast of Guam.

IL.B.2. Is your current discharge or modified discharge to stressed waters as defined by 40 CFR
125.58(z)? _

The receiving waters at Agana Bay are not stressed. GEPA's Revised Water Quality
Standards 1992, classifies the waters in this area as good marine water (M-2). Water in this category
must be sufficient to allow for the propagation and survival of marine organisms, particularly
shellfish, corals and other reef related resources. Other important and intended uses include
mariculture activities, aesthetic enjoyment and compatible recreation inclusive of whole body
contact and related activities.

I1.B.3. Provide a description and data on the seasonal circulation patterns in the vicinity of your
current or modified discharge(s). :

For the island of Guam as with most islands in the Central Pacific, the prevalent northeast
tradewinds of the area play a major role in generating the enormous North Equatorial Drift Current
that sweeps by Guam from east to west (Jones and Randall 1973). This current is responsible for
much of the energy that transports water along the coasts. The North Equatorial Current splits on
the northeast corner of the island and streams around the South of Guam at Cocos Island and around
the North at Ritidian Point. These two currents then move along the west coast and are joined off
Apra Harbor and move out into the Philippine Sea. During the rainy season on Guam, the
. tradewinds often break down and the strength of the North Equatorial Current may be reduced. The
typical tradewinds current pattern for Guam's coastal waters is depicted in Figure 5. Huddell et al.
1974, reports that NE tradewinds are dominant in all seasons, but are especially pronounced in the
winter (Jan- May). During the summer (July - Oct) the effect of the trade winds are diminished and
winds from every direction are not uncommon (Figure 6).

The Agana Bay section of coastline is more somewhat exposed to the NE trades. Waves and
surf along this coast are often high during the winter months when the majority of the winds are out
of the east and northeast. Offshore currents along this section of the coast move in a net westerly
direction.

Jones and Randall 1971, conducted drift cross studies across the first submarine terrace,
where the present outfall is located. The drift crosses moved westerly past Adelup Pt. They indicate
that the effluent passes well clear of Adelup Pt and moves out into the Philippine Sea (Figure 7).
Periodic easterly shifts in direction are caused primarily by tidal changes. The easterly components
are usually weak and short in duration. The predominant current movement is to the west. Currents
ranged from 0 to 0.75 knots. A current meter was anchored to record current direction and velocity
at 16 m (52.5 ft). Continuous tapes recorded over 1100 hrs of sampling time from October 1969 to
July 1970. Currents ranged from W and NE trough the south (Figure 8). Generally currents are
influenced by tidal phase and are south westerly to westerly on flood tides and easterly on ebb tides.
Current velocity ranged from 0 to 0.75 knots, with the normal velocity between 0.2 and 0.4 knots.
They also conducted surveys to establish water movement across the reef and in the reef flat itself.

C-1



During periods of high or low tides, with high surf conditions, water is transported across the reef
flat with each advancing wave. The build up of water on the reef flat sets up current patterns
determined by the reef flat topography. Current patterns if the West Agana bay reef flat are shown
in Figure 9. They aslo noted the potential for pollution from other sources such as the storm water
drains located along the shoreline and the Fonte River.

Jones and Randall 1971, also mention drift bottle studies conducted by Pacific Island
Engineers in 1951. They released 278 drift bottles at the outfall site. Of those 84% drifted out to
sea and 36% went ashore at Asan Pt, some 2 miles west of the outfall.

The U.S. Navy Hydrographic Office conducted a current study in Agana Bay (Huddell et al.
1974.) Three current meters were installed and dye and drouge tracking were used during both the
winter and summer season. During the winter survey two meters were installed; one on the bottom
in 35 ft of water about 100 yards seaward of the reef margin. The second was installed at a depth
of 50 ft. The first meter recorded moderate currents (0.2 kts or 0.23 mph) ranging from east to west.
Later a strong southwesterly current persisted and the meter failed. The second meter was run for
25 days. Current speeds had a maximum of 0.5 kts (0.58 mph) and were commonly 0.04 (0.046
mph) to 0.08 kts (0.092 mph). These currents were generally flowing east and northeast. During
ebb tides moderate to slight currents flowed northeasterly and during flood tides they flowed
northwesterly. There was also a period of two days in which a moderate easterly current was
observed. During the summer survey, one current meter was set up in Agana Bay on a bottom stand
in 65 ft of water. Current flowed primarily to the Northeast with velocities commonly of 0.01.kts
(0.012 mph) to 0.04 kts (0.046 mph), with a maximum of 0.36 kts (0.41 mph). As in the winter
months the currents were generally northwesterly with the flood tides and northeasterly with the ebb
tides. For the dye studies most of the dye moved either easterly or northeasterly. Only two of 13
dye casts moved to the west or south west.

Hudell et al concluded from information gathered from meters stationed at Cabras Island,
Hilaan Point and Orote Point, that an offshore southwesterly flow persists along the western coast
of Guam. Nearshore flow is controlled by a complicated series of eddies generated from the
offshore flow. The location and shape of the eddies is controlled by several factors; wind speed and
direction, tidal phase, configuration of the coastline, topography of the bottom, wave height and
direction, and the speed and direction of the offshore flow. The extention of the Agana and
Tanguission outfalls farther from shore my reduce the influence of these nearshore eddies on the
effluent plume. A series of hydrodynamic studies will be conducted to estabhsh the fate of the
effluent plume.

| Jones, R. S. and R. H. Randall. 1971. An Annual Cycle Study of Biological, Chemical and
Oceanographic Phenomena Associated with the Agana Ocean Outfall. University of Guam
the Marine Laboratory Technical Report No. 1.

Qo

ones, R. S. and R. H. Randall. 1973. A Study of Biological Impact caused by Natural and Man-
Induced Changes on a Tropical Reef University of Gu , Marine Laboratory Technical
Report No.7.

Huddell, H. D., J. G. Willett and G. Marchand, 1974. Nearshore currents and Coral Reef Ecology
of the West Coast Of Guam, Mariana Islands. Naval Oceanographic Ofﬁce Washington,
D.C.



I1.B.4. Oceanographic conditions in the vicinity of the current and proposed modified
discharge(s). Provide the following:

- Lowest percentlle current speed
0.0 knots

- Predominant current speed and direction during four seasons
Predominant current speeds from the meter anchored in the vicinity of the outfall were
recorded as 0.2 to 0.4 knots to the West. With a maximum of 0.75 knots.

- Periods of maximum stratification (months) :

In the ocean waters around Guam there is a year round permanent thermocline, extending
from 120m to more than 400m, in which water temperatures drop from 27° to 8° C (Amesbury, S.
S. and M. Babin 1990). Water temperature measured at depths of Om and 50m did not vary from
each other, or vary through out the year by more than 1°C (Figure 10). The thermocline is well below
the discharge depths, therefore stratification doesn't effect the effluent plume.

Amesbury, S. S. and M. Babin, 1990. Ocean Temperature Structure and the Seasonality of Pelagic
Fish Species Near Guam, Mariana Islands. Micronesica 23(2):131-138).

- Density profiles during periods of maximum stratification
No stratification, see explanation above.

ILB.5. Do the receiving waters for your discharge contain significant amounts of effluent
previously discharged from treatment works Jor which you are applying for a section 301(h)
modified permit?

The receiving waters for the discharge do contain significant amounts of effluent previously
discharged from the treatment works. Water quality standards and water quality criteria are met at
and beyond the ZID boundary. However, a reading of greater than >400 fecal coliform/ 100 mL
were recorded at site E six out of the 18 times that waters have been sampled since 1989. The
effluent currently discharged is rapidly diluted, and ambient water conditions generally occur outside
the ZID for those parameters presently monitored. Water quality data will be collected as part of the
baseline study in the area of any proposed sites for the extension of the Agana outfall to determine
if the waters are impacted by the current discharge.

11.B.6. Ambient water quality conditions during the period(s) of maximum stratification: at the
zone of initial dilution (ZID) boundary, at other areas of potential impact and aft control stations.

a. Provide profiles with depth on the following for the current discharge location and for the
modified discharge location, if different from the current dzsr'hnrge:

- BOD; (mg/L) (not measured)

Dissolved oxygen

Suspended solids (mg/L) (not measured)
pH

Temperature (°C)

Salinity



- Turbidity
- Other significant variables

As explained above there is no period of stratification. The results presented are from semi-
quarterly sampling periods, March 1989 to July 1997, Table 1. The minimum, average and
maximum values for each parameter are given on the third page of Table 1. Sampling stations are
depicted in Figure 11, and locations are described below. The stations, water quality and
bacteriological parameters measured were determined, and required, by the USEPA and Guam EPA.
Samples were taken at 3 depths, surface, mid, and Bottom. Sample were collected and analyzed by
UOG Marine Lab, from March 1989 until December 1989, after which they were collected and
analyzed by GWA staff.

RECEIVING WATER SAMPLING STATIONS
Shoreline Stations
Agana A: 13°29'27'N x 144°44' 28" E
shoreline station 0.5 km W of STP access road (surface only)

Agana B: 13°29'29' N x 144°44' 30" E
‘ shoreline station on STP access bridge at the center culvert (surface only)

Agana C: 13°29'31'Nx 144°44' 33" E
shoreline station 0.5 km E of STP at the mouth of the Agana boat basin on the Paseo
De Susanna side, half way to the channel marker in ca. 0.5 m of water.
Offshore Stations
Agana D: 13°29'35'N x 144°44' 30" E
above the diffusers in 95 ft (29m) of water.
Samples taken at surface, mid (14m), and bottom (28m)

Agana E: 13°20"33' N x 144°44' 30" E
100 m S of D, surface, mid (Sm), and bottom (10m)

Agana F: 13°29'35' N x 144°44' 44" E
1000 m E of D, surface, mid (8m) and bottom ( 16m)

From the Jan 1997 these stations were located in waters at the same depth as station D, and samples
were taken at surface, mid (5m), and bottom (15m).

c. Are there other periods when receiving water quality conditions may be more critical than
nerlgd(v) of maximum ctrnhf' cation?

No.

IL.B.7 provide data on steady state sediment dissolved oxygen demand and oxygen demand due
to resuspension of sediments in the vicinity of the discharge. (mg/L/day). :

There has been no studies done to date on sediment dissolved oxygen demand.
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Figure 8
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ANALYSIS OF CURRENT DIRECTION. The arrows shows some
of the dominant directions of flow. The concentric radii
show the percent of the time the current flows in a part-

icular direction. These data are compiled from all the
current meter tapes. )
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Figure 10

«

Amesbury & Babin: Ocean Temperature and Pelagic Fish
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‘Monthly temperature-depth relationships for the ocean waters near Guam. Individual plots are from
years with temperature conditions most nearly approximating longterm average conditions for that month:
Jan—1972, Feb-1974, Mar- 1976, Apr (0-250 m)-~1982, Apr (250-475 m) -1981, May-1975, Jun-1970,
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Table 1. Water Quality Data for Agana WWTP Receiving waters 1989-1997

PARAMETER [STATION|DEPTH DATE SAMPLE COLLECTED
4/89 6/89 10/89 12/89 3/90 9/90 3/91 5/91 7/91 10/91
Fecal Coliform| D surface <100 95000 0 0 1 20 400
FC/100mL * E surface <10 1 0 0 0 20 400
.F surface 0 0 0 0 0 8 400
temperature D surface 27 275 29.5 31.0 27.1 29.0 26.8 27.9 275 28.1
oC mid 27.3 31.0 27.0 29.0 26.7 27.9 27.6 28.2
bottom 27.3 29.5 31.0 26.9 29.0 26.7 27.9 27.7 28.2
E surface| 27.2 27.5 29.6 31.0 271 29.5 26.7 27.9 27.6 28.3
mid] 27.1 27.5 29.8 31.0 27.0 29.0 . 26.6 27.9 276 28.3
bottom) 27.1 27.8 29.8 31.0 26.9 29.0 26.6 279 27.5 28.2
F surface 27 27.3 29.2 30.5 27.1 28.0 26.6 28.6 28.1 28.1
mid 27 27.3 29.1 30.7 27.0 29.0 26.6 28.1 28.1 278
bottom] 26.9 27.3 29.0 30.4 26.9 29.0 26.6 27.8 28.1 27.8
salinity D surface] 32.0 35.6 35.5 34.7 35.5 32.0 35.0 34.0 31.0 34.0
ppt mid 35.1 35.5 34.0 35.0 34.0 32.0 34.0
bottom 35.9 35.0 35.5 34.0 340 34.0 320 33.0
E surface] 33.5 36.0 356 35.1 35.5 33.0 35.0 35.0 34.0 35.0
mid] 33.4 36.1 35.7 349 35.5 33.0 35.0 35.0 34.0 35.0
bottom] 33.2 35.9 35.8 35.1 35.5 34.0 35.0 35.0 34.0 35.0
F surface] 33.6 35.8 35.8 34.9 35.5 30.0 35.0 35.0 35.0 35.0
mid] 33.5 36.1 36.0 34.7 35.5 33.0 35.0 35.0 35.0 35.0
bottom| 334 36.1 35.8 34.6 35.5 33.0 35.0 35.0 35.0 35.0
pH D surface] 8.31 8.29 8.12 8.18 8.20 8.15 7.65 8.26 8.89 9.20
mid 8.14 8.21 8.10 8.26 8.08 8.26 8.23 9.54
bottom 8.13 8.20 8.10 8.26 8.08 8.32 8.48 9.56
E surface] ~ 8.38 8.30 8.13 8.18 8.10 8.25 8.07 8.32 8.52 9.58
mid] 8.37 8.32 8.156 8.18 8.10 8.25 8.08 8.31 8.55 9.60
bottom{ 8.38 8.31 8.16 8.18 8.10 8.26 8.09 8.31 9.56 9.60
F surface}l 8.38 8.29 8.16 8.17 - 8.20 8.21 8.38 8.20 9.44 9.66
mid] 8.37 8.30 8.14 8.18 8.16 8.27 8.28 8.18 9.46 9.82
bottom] 8.37 8.30 8.16 8.20 8.15 8.28 8.00 8.18 9.48 9.88
D. O. D surface 5.70 6.30 6.20 6.80 6.20 5.66 5.60 3.13 5.16
mg/L mid 5.80 6.00 6.00 7.10 6.10 5.15 3.36 3.14 5.26
bottom 5.70 6.20 5.80 7.30 6.30 5.06 3.41 3.17 5.23
E surface 5.80 6.15 6.20 6.90 7.40 5.81 2.45 3.38 5.32
mid 5.80 6.20 6.20 6.20 6.40 5.60 3.54 3.28 5.33
bottom 5.90 6.20 6.20 7.20 6.80 5.23 4.00 3.22 541
F surface 5.85 6.09 6.00 5.90 8.40 3.09 3.21 3.23 5.12
mid 5.90 6.05 5.90 5.60 5.60 4.19 3.49 3.22 5.21
) bottom 5.90 6.09 5.90 5.20 6.30 4.64 3.62 3.26 5.21
Turbidity D surface] 11.00 11.00 8.00 1.80 0.25 0.25 0.38 0.40 0.26 0.45
NTU mid]  11.00 11.00 11.00 0.80 0.30 0.25 0.53 0.55 0.20 0.60
except for bottom| 11.00 11.00 4.00 0.60 0.40 0.35 0.55 0.60 0.35 0.55
4/89, 6/89,10/89 E surface] 11.00 .| 11.00 11.00 0.50 0.16 0.20 0.20 0.40 0.20 0.40
when secci - mid] 11.00 11.00 11.00 0.48 0.24 0.20 0.25 0.40 0.15 0.30
disc was used bottom] 11.00 11.00 11.00 0.45 0.26 0.20 0.32 0.20 0.10 0.30
F surface| 11.00 11.00 11.00 0.35 0.15- 0.70 0.30 0.25 0.15 0.20
midj 11.00 11.00 11.00 0.35 0.22. 0.25 0.32 0.25 0.05 0.20
bottom} 11.00 11.00 11.00 0.40 0.66 0.25 0.32 0.20 0.05 0.20
NOx D surface] 0.013 0.002 0.011 0.001
mg/l mid : 0.007 0.000
bottom 0.013 0.000
E surface}] 0.013 0.007 0.013 0.004
mid] 0.012 0.002 0.009 0.003
bottom| 0.101 0.003 0.015 0.003
F surface] 0.006 0.005 0.011 0.001
mid] 0.005 0.001 0.019 0.001
bottom{ 0.001 0.001 0.010 0.000
FRP D surface| 0.107 0.076 0.049 0.069
mgl/i mid 0.003 0.008
bottom 0.028 0.020
E surface| 0.005 0.002 0.009 ‘| 0.007
midj 0.008 0.001 0.002 0.022
bottom| 0.007 0.000 0.003 0.018
F surface] 0.006 0.000 0.001 0.005
mid] 0.010 0.000 0.004 0.003
bottom] 0.0271 | 0.0118 |-0.0067 { 0.0078
Treatment Plant Average Flow (MGD . .
- * values of 400 for fecal coliform represent reports of >400FC/100mL continued over page




Table 1. Water Quality Data for . Agana WWTP Receiving waters 1989-1997
PARAMETER |STATIONIDEPTH DATE SAMPLE COLLECTED
_ 2/92 8/92 3/93 4/93 9/93 10/93 6/94 7/94 1/97 5197
Fecal Coliform D surface 15 400 400 30 400 400 400 400 400 400
FC/100mL * E surface 5 40 400 0 400 400 400 0 6 32
F surface 0 1] 0 2 0 400 0 0 0
temperature D surface] 27.0 274 26.0 26.9 28.4 28.6 28.7 31.8 32.0 28.0
oC mid] 27.0 26.6 26.0 26.8 28.0 28.5 28.7 31.5 32.0 26.0
boftom|] 27.0 26.6 26.1 26.8 28.1 28.5 28.7 31.5 30.0 26.0
E surface}] 27.0 26.5 26.0 26.8 28.3 28.7 28.7 313 31.0 27.0
mid] 27.0 255 26.0 26.6 28.3 28.5 28.7 30.7 27.0
bottom{| 26.9 25.9 26.1 26.8 28.3 28.5 28.7 30.7 26.0
F surface] 27.0 25.8 26.0 26.8 28.3 28.6 28.8 29.8 31.0 28.0
midf 27.0 25.8 26.0 26.8 28.3 28.6 28.8 29.7 28.0
bottom] 27.0 25.8 26.1 26.8 28.3 28.5 28.7 29.8 28.0
salinity D surface] 34.0 33.0 35.5 35.0 34.0 26.0 23.5 30.0 27.0 29.0
ppt mid] 34.0 33.0 355 35.0 34.0 27.0 23.5 31.0 27.0 30.0
bottom|] 32.0 32.0 34.0 34.0 34.0 26.5 24.0 30.5 24.0 26.0
E surface] 34.0 32.0 35.5 35.0 35.0 27.5 23.5 32.0 36.0 32.0
mid] 34.0 32.0 35.5 35.0 35.0 28.0 24.0 30.6 31.0
bottom] 34.0 32.0 355 35.0 35.0 28.5 24.0 30.9 31.0
F surface] 34.0 33.0 355 35.0 35.0 29.0 30.0 31.0 36.0 32.0
mid] 34.0 33.0 355 35.0 35.0 29.0 30.0 30.5 30.0
bottom] 34.0 33.0 35.5 35.0 35.0 29.0 30.5 31.0 31.0
pH D surface] 8.17 8.56 8.62 7.64 8.37 7.90 8.44 9.02 8.16 8.24
mid] 8.48 8.63 8.62 8.10 8.68 8.72 8.53 9.04 8.24 8.25
bottom{ 8.12 8.64 8.61 8.10 8.61 8.74 8.57 9.02 8.29 8.26
E surface| 8.08 8.61 8.34 8.07 8.56 8.41 8.50 8.93 8.29 8.27
mid] 8.10 8.63 8.37 8.08 8.58 8.30 8.52 8.90 : 8.27
bottom] 8.11" 8.60 8.36 8.08 8.54 8.50 8.53 8.88 8.28
F surface] 8.22 8.65 8.42 8.30 8.66 8.41 8.50 9.81 8.28 8.29
) mid} 8.19 8.63 8.43 3.30 8.66 8.47 8.50 8.61 8.29
bottom] 8.17 8.62 8.44 8.30 8.65 8.49 8.50 8.68 8.30
D. 0. D surface] 2.46 3.17 4.85 5.68 5.67 1.22** 6.40 3.02 6.90 5.80
mg/L mid] 4.17 3.57 4.76 5.65 5.63 1.21* 6.80 2.96 5.80 5.70
bottom| 4.47 3.68 4.97 5.15 5.69 1.21** 6.60 2.48 5.50 5.80
E surface] 2.64 3.42 4.97 5.18 4.64 1.19** 7.95 2.98 7.20 5.80
mid] 4.44 3.45 4.86 5.59 5.12 1.29** 6.60 2.75 6.00
bottom] 4.69 3.52 5.22 5.20 5.09 1.12** 6.60 2.83 5.90
F surface] 2.74 3.31 5.33 5.20 4.92 1.24* 6.30 2.89 7.80 6.00
mid] 4.26 3.37 4.99 5.20 5.15 1.19™ 7.90 2.57 6.00
bottom] 4.56 3.44 5.09 5.20 5.35 1.19** 6.80 2.68 6.00
Turbidity D surface] 0.15 0.25 0.35 . 0.29 0.20 0.35 0.36 0.25 0.92 1.04
NTU mid] 0.15 0.25 0.30 0.48 0.25 0.41 0.36 0.25 0.60 0.72
except for bottom] 0.25 0.70 0.30. 0.48 0.35 0.45 0.85 0.35 0.54 0.96
4/89, 6/89,10/89 E surface] 0.15 0.45 0.20 - 0.29 0.20 0.35 0.21 0.30 0.64 0.44
when secci mid] 0.15 0.30 0.20 ~ 0.29 0.30 0.36 0.45 0.35 0.64
disc was used bottom] 0.25 0.45 0.20 0.29 0.30 0.44 0.33 0.25 0.83
F surfacef 0.15 0.50 0.30 0.29 0.25 0.40 0.30 0.16 0.51 0.46
mid] 0.15 0.40 0.20 0.29 0.20 0.52 0.30 0.29 0.49
bottom| 0.15 0.21 0.20 0.29 0.15 0.42 0.28 0.15 0.49
NOx D surface
mg/l mid
bottom
E surface
mid
bottom
F surface
mid
bottom
FRP D surface
mgll mid
bottom
E surface
mid
bottom
F surface
mid
bottom
Treatment Plant Average Flow (MGD

** values not included in calculations or graphs. These values are too low, the contro
same low readings. Probably due to incorrect use or calibration of the DO meter.

Cc-12

site also has the




Table 1. Water Quality Data for . Agana WWTP Receiving waters 1989-1997

PARAMETER |STATION|DEPTH DATE STATISTICAL DATA

7/97 MIN. AVG. MAX.
Fecal Coliform D surface] 400
FC/100mL * E surface| - 400
F surface 400

- [iemperature D - __surface 26.0 28.3 320

oC mid{ 29.5 26.0 28.2 32.0

bottom| 29.0 26.0 28.1 31.5

E surface| 29.0 26.0 28.2 313

mid} 29.0 25.5 28.0 31.0

bottom] 29.0 25.9 27.9 31.0

F surface] 29.0 25.8 28.1 31.0

mid} 29.0 25.8 27.9 30.7

bottom| 29.0 25.8 27.9 30.4

salinity D surfacej 28.5 23.5 32.1 35.6

ppt mid] 29.0 23.5 32.1 35.5

) boftom]| 29.0 24.0 31.5 35.9

E surface] 28.0 23.5 332 36.0

mid] 29.0 24.0 33.1 36.1
bottomj 28.0 24.0 33.1 35.9
F surface|] 28.0 28.0 33.5 36.0
mid] 29.0 2.0 335 36.1

bottom}] 29.0 29.0 33.6 36.1
pH D surface| 8.28 7.64 8.32 9.20

mid] 8.29 8.08 8.44 9.54
bottom| 8.30 8.08 8.44 9.56
E surface] 8.31 8.07 8.39 9.58

mid] 8.31 8.08 8.40 9.60
boftom{ 8.32 8.08 ‘| 8.46 9.60
F surface] 8.30 8.16 8.52 9.81

mid] 38.32 8.14 8.48 9.82
bottom{ 8.32 8.00 8.47 9.88

D. 0. D surface| 5.90 246 5.29 6.90
mg/l mid] 5.0 2.96 5.21 _7.10
bottom] 6.10 | 248 - 5.18 7.30

E surface] 6.30 2.45 5.29 7.95

mid] 5.90 275 5.18 6.60
bottom] 5.80 2.83 5.28 7.20
F surface| 6.20 2.74 5.14 8.40
- mid] 6.20 2.57 5.04 7.90
bottomj 6.00 2.68 5.07 6.80

Turbidity D surface] 0.22 0.15 1.82 11.00
NTU ] mid] 0.21 0.1 1.91 11.00
except for bottom] 0.13 0.13 1.66 11.00
4/89, 6/89,10/89 E surface| 1.04 0.15 1.87 11.00
when secci mid] 0.31 0.15 1.92 11.00
disc was used bottom| 0.15 0.10 1.92 11.00
F surface| 1.95 0.15 1.92 11.00

mid] 0.20 0.05 1.88 11.00
bottom| 0.21 0.05 1.88 11.00
NOx D surface

mg/l mid
bottom
E surface

mid
) bottom
F surface

mid
bottom
FRP D surface

mg/l . mid
bottom
E surface

mid
bottom
F surface

mid
bottom
Treatment Plant Average Flow (MGD
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