GUAM WATERWORKS AUTHORITY

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

MR 271098

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 Application for the -
Northern District 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

- Northern District outfall extension. The A/E work - inclusive of the baseline study - has
begun, and funding has been secured to construct the Northern District outfall extension at
the earliest. 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.

ND1598



Please advise mé if additional information is needed to complete the application process.

Sincerely,

-
ichard A.
General Manager

cc: | Diiector, Bureau of Planning
Administrator, Guam EPA
Director, Department of Agriculture
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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 frue, accurate and correct. I am aware that there are significant penalties
for submitting false information, including the possibility of fine and imprisonment.

lel‘l'ard A.Q tanllla
General Manager



NPDES Application
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NPDES APPLICATION



— ' ' . " Form Agproved.
, OMB No. 2040-0086
: Approvs] axpires 7-11 28

- NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM on RoRCY Mok
: APPLICATION FOR PERMIT TO DISCHARGE WASTEWATER ' '

STANDARD FORM A — MUNIGIPAL

SECTION L APPLICANT AND FACILITY DESCRIPTION
Uniless otherwise 1pecified on this 1orm ail itams ane to ba compteted, 1f an item Is nat spplicabla Indicats ‘NA.®

ADDITIONAL INSTRUCTIONS FOR SELECTED ITEMS APPEAR IN SEPARATE INSTRUCTION BOOKLET AS INDICATED. REFEA TO
. BOOKLET BEFQRE FILLING OUT THESE ITEMS,
Pleasa Print or Type

1. Legat Name of Appiicant 101 Public Utilitl Agencj of Gu_am
tsew instructions} : :

= 2. WMalling Address of Applicant
: {see Instructions)

Number & Street ' 1w2as] _Post Office Box 3010
= City vose| .Agana i
; State 102¢| Guam '

Zip Code - ta2a _ﬂﬁﬂlﬂ_

3.  Appiicant’s Authorited Agent
(see Instructionst

Name and Title - {13 Jeseph F. Mesa
— Chief Officer ’
Numper & Street vose| -Post Qffice Box 3010
. city to3c ) Agana
State toxg .Q!Lég—
Zip Code 1o3e| 96910
— i .
- Tewpnone to3r| 671  646-8891-5
Ares Number
4. Previous Apgiizatian Code
1f 2 previous spplication tor a p«
I mit under the National Poaffutanmt |,
Discharge Elimination System has
Desn Mads, give the dste of ) B .
aoplication. 1194 YR MO OAY
- 1 certify that 1 am famitiar with the information contained In this 2ppIicStOn and that to the beast of My knowiedge and beile? such Information
Is true, complete, snd accuvate. .
- JOSEPH F. MESA, Chief Officer, PUAG 102¢ :
. Printed Name afPerson Signing ’ ‘rmo
1020 | - YR MO DAY
S0t Or Authorized Agent ‘Date Apalication Signad

187 U.S.C. Section 1001 provides that:

Whoever, in any matter within the jurisdiction of any department or agency of the United States knawingly and wilfielly falsifies, conceals or
covers up by any trick, scheme, or device a materiat fact, or makes any false. fictitious or fraudulent stat@nent or representation, or makes or

- utes any false writing or-document knowing same to contain any false, fictitious or fraudulesst statement or entry, shall be fined not more than
llaowwhnpn:mdrmrmm than five years, or both.

- _ ' i FOR AGENCY USE ‘
- OFFICE: .. EPA Region Number

ROCHIAS s e —— State

YR MO DAY

S ” ND 1610
EPA Form 7550222 (7273} -



8.

Tos

Surface Water

Surfaco impoundment with
a0 Ettiuent

Underground Percolation
viell {Injaction)

Other

Total item 7

1]

facitity are intermittent, such as from

‘other’ is specified, descrivs

any of the discharges from this

overfiow or bypass points, or are
sessonat or periodic from lagoons,

" holding ponds, etc,, compiete item 8,

tntermittent Discharges

&

. diteharge paints. (e lnstructions)

Facility bypass points

- Indicate the number of bypast

pnints for the facillty that ate

Facility Overfiow Polats
Indicate the number of overfiow
points to 3 surface water for the
facitity (see instructions).

Seasonal or Periodic Discharge
Poinls  Indicate the number of
points where seatonal discharges
occur from hotlding ponds, |
lagoons, etc,

Coallection System Type
Indicate the type and tength (in
miles) of the collection system used

‘by th s facitity. (se@ instructions)

Separate Storm )
Separale Sanitary

Corpbqu Sanitary gnd Storm

" Both Separate Sanitary and

Comblined Sewer Systems

Bath Separate Storm and
Compined Scwer Syttems

Length

10. Munwcipalities or Areas Secved
{sec instructions)

Tolal Population Served

10741

107019
107¢0
10740
1070

10m

10741

1080

1093

1090

1102

$10a

Totlal Volurme Dscharged,
Millign Gattons Per Day

Numoer of
Oischarge Paints
TR t——

19792

10702
197¢c2
10242|
107«2

107902

FORM APTMOVED
OMI) Na., 159 _ROLQ0

FOR AGENCY USE

Ossr

Bsan

gcss
Qasc

Ossc
38

i

Nawue

P =S

Dededo (Civilian)... 8
Yigo (Civilian)

Anderson Air Force Base (Air Force)
Finegayan Hosuing (Navy) :
.Egdgsai.Axaiazinn.Adminﬁ.

|

- ——

Tumon
Barrigada
Mangilao

ND 1611
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Actust Unprtatian
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1100
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’

een - -v-..-,‘

[ S A

-1l Avtrage Daly tndustrial Flow
’ w estimated d7eragn daty waste
¢ ru from alt industnal sources,

j-usl

Chater AN major industrias (a3 delined in Suctiqn 1v)
discharging 10 the municipat system muyst be
listed in Section V. -

12. Permits, Licenses and Applications
CList an exbsm_w. pending or denied permity, hicenses and apotications related to discharget trom thet facitity, (see Inttructions)

myd

e e v "t o

FOR AGENCY U &

1]

Giate

Elnu."-m;

'
. For - Date Date
T f £
Issuing Agency Agency Use Yo :_" . '::“" 10 Numoer Faed Yisued Eromied iate
[ : YRIMOIDA | YRIMO/IDA | YRAMOIGA | Y RO IA
. "2 () (b} fca} () e} ({1} 9 thy
SRS %Derai:lng. ‘ -
G.E.P.A. ermit GEPA-MO8 90/12 86/06/30] N.A. 91/06/30
1 ) .
1
2.
*
(p
t3. Maps and Drawtngs
4 Attach 3t required maue and drawings 10 (he Dack of this agotication. (see Instructions)
= t4. Additionat Information
| 1 — - —
‘)ll NJ::cr tnformation
=== A —

— et @S ot

—aae

. ———

-

", —— . — .

_,_-..,__
!

—'].

et i, — &+
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4,  Discharge Point Description

Form Approved.
OMB No. 20400086
Appraval expees 7-31-88

STANDARD FORM A-~-MUNICIPAL

FOR AGENCY USK

-

SECTION II. BASIC DISCHARGE DESCRIPTION

Comgplete this section for aach present or proposed discharge Indicated in Section |, Itams 7 and B, that 1s to surface waters, Thils includes
dittharges 1O other municipat sawsrage systems In which the waste water does not 9o through a trastment warks prior ta being discharged to
surface waters. Olscharges to wells must be describsd whare thers #r¢ aiso discharges to Rrface watars fram this faclilty. Separate
descrigtions of esch dischargs sre required sven if sevirst dischariss originate in the same faclity. All values for an existing discharge shoutd
be.reprasentative of the tweive previaus months of operation, tf this is & proposed dischargs, vatust shouid reflact Dest engineering estimates,

ADDITIONAL INSTRUCTIONS FOR SELECTED ITEMS APPEAR IN SEPARATE INSTRUCTION BOOKLET AS INDHCATED. REFER TO
BOOKLET BEFORE FILLING OQUT THESE {TEMS, : :

1. Dhchargs Serisd No. snd Name

a. Dischargs Sedial Na. 261s QQ], ' .
(see instructions)
0. Oischarie Mame sats | Northern District Wastewater Treatment Plant Outfall

Give name of alicharge, If any
(sae instructions) :

¢. Pravious Discharge Seris) No sote | QU-0020141

© i 2 preavious NPDOES permit
apptication was made for this dis- o
charge {tem 4, Section 1) provide
previous discharge tearksl aumber.

2. Qischarge Oparating Dstes oy -
a Oitcharga to Bagin Date 202s ..21. ._Q_Q
If the discharge has never YR MO
occurred but ks planned 1or some T
future date, give the date the
discharge wilt bagin.

. Dischargs to End Oate 1fthe dls ! 2020 _F_; _é.:__
tharge is scheduied to be discon . YR MO
tinued within thne next S years,
give the date {within best estirnate)
the discharge witl end. Give rea-
son for discontinuing this discharge
in item 17,

3. Qitcharge Location Nama the

e ot of Gicharge 1 located: § = - Agency v
State sels Guam - 203e
County sess | N A, ; 2038 | oo
of ap;mcamﬂ City or Town 103 ._Qﬁiedo ' 18| —

{584 insteuctions)
Qischargs Is into (check ane)
. ¢’ :

Stream (Inciudes ditenes, arrayos, M Ostr
© and other watercourses) .
- Estuary . Oest
“Lake Owxe
Ocesn ' ' | @oce
Wett (Injection) ' : CIwew
Other N QoM l 3
11 *other* is checked, tpecity tyoe 40

$. - Ditcharge Point ~— Lat/Long.
State the precise tacation of the
point of ditcnargs to the nearest )
tecond. (see Instiuctians) .

Latituge peee | 13 oea. 33w T:30sec T

Longitude soy | ~144 ocee. 48 min. 24.03gec | ND 1613




Form Approved.
OME No. 2040-0086
Approval expices 7-31 .98

DISCHARGE SERIAL NUMBER FOR AGENCY UsE
001
€.  Overfiow Duratien Give the
avarage overfiow duretion in
hours, .
Wet weatner 2001 N.A, hours
Ory weather a3 KA. vouns
4. Ovarfiow Volume Give the L
avarage volume per overfiow A
Incident in thousand galions. o ‘
Wat weathee e ..N_‘.A;._...lhmm palions par Incident
Dry weather 28042 _I.qﬁ_..tnwm gstlans per Incilent

Praceed to ttem 13

10. Sessgnal/Periodic Discharyss

8. Seasonal/Periodic Discharge
Fraguency (f dicharge is inter 210 | N A _tumés oer year
mittent from & holding pond,
tagoon, etc., give the actuat or
approximate numbaer of times
this Gischargs occurs per year,

b. Seasonsi/Periodic Olscharye . '
Votums Give the sversge aten th d gafions per discharge occurrenca
volums per ducharge occurence - ..
in thousand gailons.

c. Seasanai/Periodic Olecharge
Duration Give thé averags durs- 2300
tion of each gischarge occurrence |
in dayt. .

days

d. Seasonai/Perivdic Discharge _
Qscueranca—Months Check the ziea | O1an (Qres OmMar
months dueing the yesr when .
the discharge normally occurs. Oarr OmAaYy Qium

Qe Oave QOser

QOocy. Onov [Joec

1. Discharga Trastmant

a. Oischarge Trestmant Description
Oescribe waste adbatement prac:
ticas utad on this discharge with

:.::.:' naTative. (See tnatruc: 2118 Treatment will consist of communition and rag removal

¢ followed by preservation ggig_gr diffused air and
. iog_tanks_followed by degritting in an aerated
' gr'id chamber, followed by primary sedimentation using

_claxifier and chlorination. Sludge is treated by

anaerobic digestion and dewatering by centrifugation.

——
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DISCHARGE SERIAL NUMBER

an

Cwr

" 14, Description of tafluent snd Efftusnt (ses instructions)

Form Approved.
OME No. 2040.0086
Approvel expices 7-31-88

FOR AGENCY USE

Influent. " Effluent
B E . i 5 .E £ z o )
- . . - 1 - = ‘é -3 . ‘3 &
Parameter and Code g . B 5% 53 il . &
e B 23 23 € £gle
SRS U F R A ) ol B | 33 | 23t
A 4 . 8% g‘,’ =¥ g3 EdlE
<> <> a< z< - i o Z<| a4
) ) m 1w oy (4) ) ®) |
Surs
. Flow . 7 days - om~
.Mllhongzllompetdar 2.25 2.25 2.15 3.0 a .36§ positd
56050 . : week
R ' - |
Units . ’..,.‘ X be S IOG » 7.00. 7.25 | 205/365 jgxrab
'rempcmuxc (wzmm) o ’ .
i 3 A A N.A. N
14028 . . C :
'I’empe'uture (mmmen ) ! :
"FC N.A.
74027
Fecal Streptococei Bacteria
Number/ 100 mi . . N.A.
74054 L
(Ptowdellnv-lhbk) f
" Fecal Coliform Bacteria \
Numbes/ 100 m /
74035 T N.A,
(Provide if Mmhbh) . o
Total Coliform nmem e /T
Numbe/f0Qint.: ~ ~ w - RE _
74056 - <o, N SN . N.A. -
(Ptovlde if n\’aihble) t A )
TV« ey ot T, . ] .‘.. . i
'BODS-d;g SRRt . L T TR e . com~
- mghc oL 95.Z 79.6 223 122 41/365 pos
) m}lo B -“ U PREMER . --;‘ 's;. :'-f.o' * : p
Chemical Oxygen Destand (CQDI. RACE T S
m‘l‘ ‘e L. L, L. ‘. NO'&?$- o - NCAO .
00340 - - LY i .
Provide | ifmmlabh) ST e T
- - ',-' H .OR'., ;..'.‘: ‘. R : ‘-;
' Total Organic Carbon (100> TEY 8
myl . . N-R.o ! .". N-A-
"o0680-C . - - T, - P
_(P!cvideifumhbl!) ) . S I
‘Either Mymkmubm N tg .
Chlorine-Totat Reﬁduql ) & N
mg/t -
50060 N.A. - N.A.

5N
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Parameter € Parametes § Parameter g
@) _— | @ : @15) g
' e - _ =
| Bromide , Cobalt Thallium
71870 01037 01059
Chloride Chromium Titanium-
00940 01034 01152
Cyanide Caopper. Tin
00720 01042 01102
Fluoride {ron Zinc
00951 01045 01092
Sulfide Lead Algicides®
00745 01051 74051
Aluminum Mangmeﬁe Chlorinated organic compounds®
01105 01055 74052
Antimony Mercury Oil and grease X
01097 71900 00550 ' '
Arsenic Molybdenum Pesticides*
01002 01062 74053
| Beryllium ‘Nickel Phenols
I 01012 01067 32730
Barium Selenium  Surfactants-
01007 . 01147 38260
Boron Stiver Radivactivity*
01022 0io7? 74050
-4
Cadmium
01027
]

DISCHARGE SERIAL NUMBER
001

I ———

15. Additional Wastawater Characteristics :
Checkk the box next to ¢ach parameter if it Iy present In the etfiyent, (see fnstructions)

Form AWM

OM8 No. 2040-0086
Approvel espires 7-35.88 »

FOR AGENCY USE

*Provide speciﬂc compound and/or element in tem 17, if known.

Pesticides (Insecticides, fungicides, snd rodenticides) must be tepotied in terms of the acceptable common names specificd in Accrptable Com-
mon Names cid Chemical Nomes for the Ingredient Statement on Pesticide Labels. 20d Edition. Environmental Protection Agency, Wadungton,
D.C. 20250, June 1972, as required by Subsection 162.7(b) of the Regulations for the Enforcement of the Federal Insecticide, Fungicide. and

Radenticide Act.

EPAForm 7850.77 {(773)

n7
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525“ 3 T2k o

POR AGENCY USE

’ - STANDARD FORM A—-MUNICIPAL

'SECTION IL SCHEDULED IMPROVEMENTS AND SCHEDULES OF IMPLEMENTATION

This section requires information on any uncomoisted Impismentation schegule which has been Mposed for construction ol wiste lrutmcm
faciittins, Asquirement sCheauies may Rave been sxtablished By 10CaL, State, o Feders! soencies of By court sction. IF YOU ARE SUBJECT TO
SEVERAL DIFFERENT IMPLEMENTATION SCHEDULES. EITHEA BECAUSE OF DIFFERENT LEVELS OF AUTHORITY IMPOSING
OIFFERENT SCHEDULES {ITEM 18} AND/OR STAGED CONSTRUCTION OF SEPARAYE OPEM'NONAL UMITS (ITEM le) SUIIMT A

SEPARATE SECTION 1i{ FOR EACH ONE.

t. improvemaents Required
a. Discharge Satisi Numben

Schact. No,

FOR AGENCY USE

Affacied List the gtichargs :
w@risl humbere, sasigned In Sec. :
tion 4, that are covered Dy this
impisthentation schedule

GEPA USEFPA

b. Authority impasing Requirement

Check the s0proprists item ingh
cating the suthority for the e
plamentation schsduse 1 the -
taenticy Impismentation schad-
ule NS Dasn Qrdursd By More
than one suthority, check the
sopropriate lteme.  {(senin
nmeueml

Oroc
Oanre

Osas

tocally deveioped plan g )
Areawide Btan O
Basin Plan - -
State dpproved implamentation ;.
schedyte
Federa! aDDroved water quelity R Owas
standards implementation pian T
Federatl enforcamant procadure
or action

State court oroer

Foderss court orger

Disas

Denre
Ocar
Oreo

o 2

¢ impravement Dewcription Soecify the 3-character code for tne
Ganarat Action Dascription in Tatie I thet Dest descrites the
trnprovemants reguired By the implementation schegula. §f rmore
than one schadule sppiies 1o the fstility because of a sLaged o
struction schedule, state the stege of construction Deing duscribed
hore with the spucopriste ganersl action code . submit & sperate
saction (1] tar sach stege of consiruction planned. Ao, fist ait .
the J-charscier (SDACIfic ACHON] Codut witich gaiCride fn more )
datail the goliution abatement Practices tRat the implementstion
schedule reguires.

S-charscter gonarsd action
description
J-chiaracter spactfic action

descrintions

2., lamutlumm 3. mmwm

vam date impased Dy schaduie gnd eny ectual dstes of compietion m mnplamentation m

listed M". indicats dates & m«ly » .OHMQ- {soe Wstructions)

|mumuﬂua S0pe 2 Scnaduie (Ve Mo fDay)

8. Prafieninary pion comptete

8. Final plan compiete

& Financing complate l eontrm

swarded | S

i

4 Sie scquirca el I L

1. Enaconctrucion "*'J S S —

& Bepin Duchorgr - ‘ll? S FNSy EE—
T

A Operational tavct attaineg II!I? e Y

- s assa an e em

1 Actusl Compiation (Vr /Mo /Day)

This section contains { pode,




STANDARD FORM A-MUNICIPAL

FORM APPROVED
OME Ne. 158-R0100

FOR AQENCY US(-_]
-

J

- SECTION IV. INDUSTRIAL WASTE CONTRIBUTION TO MUNICIPAL SYSTEM

Sudmit ¢ aescription of aach major induttrist facility discharging to the municipal system, using & separste Sactian 1V lor each facitity descrie-
tion. indicate the 4 Gigit Standard Industrist Ciatsitication {SIC) Code for the Industry, the Mejor product or raw Material, the flow {In thou-

— SANG g0 Der day), and the cCharscteristics of the wastewater discharged from the Ingustrist fscliity Intg the municipal symem. Consult Tabie
115 {or standarg measuras of products or raw materials. (tee Instructions)

1. sajor Contributing Faotiity
tses Ingtructions)

Name

Numberd Strest
Clty
County )

State

-

Zip Coce

2. Primary Standard industrisi
CupHication Cods (me
innructions)

T

3¢ Principat Produst or Raw
Motaric) (804 InStructions)

Product
Row Katoris!

4. Flaw Indicats the volumse of water
discnarged into the municinst sys
tem in thousind gations par sy

- and whather tivis gUchangs & nter
mittent or continuous

$. Pvetrtotment Proviged Indicate (f
. pretredtment is proviged prios t0
o~ entering the municipst system

[ 1Y 'cnmmuu of Wastewater
.(l,l Instructions)

401 N.A.

400

401¢ -

4038

4020

thousand gationts per goy

) tntormittent (int) (] Continuous (con)

(a7

404

4ot 0 Y

Units (See

Quantity Jante 111)

403¢ 403

———

PRSI | - [

Paremater
Name

| TParsevater
4400 Numbes

4ach| Value

Jr‘-

EPA Form 755022 (T73)

V-1
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A

Treatment System Description

Description of the Treatment/Outfall System

The Northern District SeWerage System (NDSS) is the only community -wastewater
facility serving the civilian population in northern Guam. AsshownonF igure 1 the
system serves the developed area of Dededo, the subdivision of Latte Heights, Perez

Acres, Ypaopao, and Marianas Terrace, Yigo Collector System, and the various

. GHURA Subdivisions scattered throughout the Yigo and Deded_o municipalities. In

addition, under an agreement with the U.S. Air Force and U.S. Navy, the system also
collects domestic waste .generated at Andersen Air Force Base, the Naval

Communication Systems area (NCS) and other military housing areas on military

lands in northern Guam.

The northern treatment facility was completed in 1979. It provides primary treatment
And removes most of the settleable solids contained in the wastewater. It isdesigned

" to handle an average flow of 12 million gallons per day (mgd) with peak flows of up

to 27 mgd. The treatment process include screening of raw SeWage, prearetion for

odor control, grit removal, comminution of large solids, primary sedimentation and

outfall to a point approximately 500 feet beyond the reef line west of Tanguison

Point and at a depth of 60 feet. The sludge that is collected from the _-primary

clarifiersis stabilizedina two-staged anaerobic digester. The primary stageis heated

and mixed while the second stage quiscent digestion allowing sludge to settle out.
The sludge is then collected and dewatered by centrifuges.

Theaverage flow between January 1997 and December 1997, at the NDSS treatment -

facility was 6.3 mgd. This is considerably less than the 12 mgd design flow.

_ chlorination. 'Pre_sently, the tréatéd'éﬁ]m_#nt is discharged through a 7,272 foot ocean ..
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Additional flows are expected from three sources in the future:

.  Future connection of homes adjacent to existing sewers

. Construction of new sewer collection systems to serve densely
populated areas '

. - Rerouting of sewer systems presently connected into the Agana
Sewer System

It is anticipated that the NDSS treatment facility will have more than sufficient

- capacity to handle flows from its service area in the foreseeable future. Based upon

population. projéctions and U.S. Navy and U.S. Air Force wastewater flow
projections, the maximum éverage flow that can be expected in the year 2000 is
around 10 mgd. This wovul-dv occil: only if military flows reach the proj ected 5.6 mgd
level and the entire civiliin population is sewered, including the completion of San

Vitores Reversion project.
Facilities

The collection system consists of a network of gravity sewers. As Figure 2 shows,

sewage is collected from thg northemn district, including: Andersen Air Force Base . = - -

‘and the Southern Link. Some of the collected sewage flows directly to the WWTP

- and the remainder flows to the SPS, where it is pumped through a force main to the

WWTP.

The SPS includes the folldwing majAor processes: Flow measurement, comminution,

storage and pumping.

Figure 5 is a schematic flow diagram of the SPS. Sewage flowing into the SPS is

first measured with a Parshall flume and then flows to a comminutor. The

~ comminutor is provided to cut up large solids in the sewage that flows to the SPS to

minimize the chances of clogging the pumps and to prepare the sewage for treatment

Bs ND 1626



Figure 4
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at the WWTP. The wet well of the SPS provides storage of the sewage so that,
during periods of low sewage flows, the pumps can operate dnly‘intermittently.
Three pumping units are provided to pump the sewage from the wet well to the
WWTP The design data of .the SPS afe given in Table 1. The Parshall flume, the
comminutor, and the wet'well are designed for the ultimate peak flow of 11.5 mgd.

At the WWTP, which is designed to provide advanced primary treatment of all
incoming sewage flows before discharge into the ocean through an outfall, the -
following processes are included: Comminution, preaeration, grit removal, primary

clarification, chlorination, anaerobic digestion, and centrifugation.

More specifically, the unit and facilities provided include the following:

1. A comminutor unit to cut up large solids in the incoming sewage from the
gravity sewer (the sewage from the SPS that has been comminuted bypasses

this unit).

2. Two preaeration tanks to aerate the incoming sewage and to flocculate the

sewage solids.

-3 A mechanical screw conveyor unit to dewater the grit removed from the grit

chamber.
4. Two circular primary ée'ttling tanks to gravity settle sewage solids.

5. A chlorine contact tank and chlorine feed facilities to disinfect effluent prior
to disposal. |

6. Air blowers to provide air to the preaeration tanks and grit chambers.



Figure 5
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TABLE1
DESIGN DATA FOR SEWAGE PUMP STATION

Design Peak Flow (gpm) | 22,500

Number of Raw Sewage Pumps (each) 4

Pump Capacities (gpm each) . 7,500 gpm

Total Discharge Head 108

Normal Power Source Guam waer Authority
-Standby P(Swer Source .. | ‘Diesel Generator
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10.

11.

12.

Sludge recirculation pumps to return sludge from the primary settling tanks
to the preaeration tanks.

Waste sludge pumps to convey waste sludge from the primary seftling tanks
to the sludge heater and/or digestion tanks.

One primary and one secondary digestion tank.
A sludge heating unit to heat waste sludge.

Two-centrifuge units with related chemical feed facilities to mechanically

dewater digested sludge.

Laboratory facilities.

Basically, all incoming sewage is first passed through comminution, preé.eration, and

grit removal units. It then flows through the primary settling tanks to the chlorine

contact tank before final discharge to the ocean through the outfall sewer.

The raw waste sludge that settles in the primary settling tanks is collated and pumped

- to the primary digester, which is designed to be gas mixed, heated to constant

temperature, and operated nearly full. Most of the. breakdown of organic matter

occurs in this digester. Sludge should be transferred from the primary digester to the

secondary digester at the same volumetric rate as the raw sludge loading so that the

primary digester volume is maintained at its maximum. Further breakdown occurs

in the secondary digester; although not as much as in the primary stage. Here the

sludge is also allowed to settle and ﬂﬁck¢n to aid the dewatering process.

Supermnatant from the secondary digéster is r_eturhed to the preaeration tanks.
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Digested sludge is mechanically dewatered by centrifuges. The centrifuges are
compact and completely enclosed, thereby minimizing odor and nuisance problems

during solids processing.
Treatment Efficiencies
Efficiencies for sewage treatment plants are usually measured by the suspended
solids (SS) and biological oxygen demand (BOD) removals. According to the design
for this plant, which has advanced primary treatment, SS removal in the range of 50

to 75 percent and BOD removal of 40 to 60 percent may be expected.

The treatment plant is intended to meet the requirements of the permit to diséharge

sewage into the ocean. GWA’s current discharge permit (No. GU0020141) requires -

that the effluent meet certain requirementé which are given in Figure 6. Please note

that the plant’s Effluent Limitation requirements need to be adjusted to represeht the-

plant’s design capacity of 12 MGD.
Flow Pattern and Design Criteria

The flow pattern through the STP and the design criteria for the unit processes are

shown and summarized on Figure 7 and in Table 2.
Sewer Materials and Construction

All of the .sewer' in the collection system ihcluding the forcemain are reinforced

plastic mortar (RPM) pipe. The RPM that was installed in the NDSS ‘was

manufactured by the Amoco Reinforced Plastics Company and is known by the -

brand name Techite pipe. Itis made from siliceous sand, glass fibers and polyester

resin and has a smooth resin finish on the interior. The ocean outfall was constructed

of PVC lined reinforced concrete pipe from WWTP to station 1 1+60.45, Techite pipe



FPigure 6

EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS based %3 an end of permit term flow of 0.26 m3/ses (6 mgd)
1.

a Such discharges shall be limited and monitored by the 3::58 as specified below:

* Both the influent and efftuent shall be monitored.

- During the period beginning with the effective date of this permit and lasting through June 30, 33 the pennittes is authorized to &Saﬁmo from outfall serial E_Bcn_. 001.

Monthly  Dally - Momhly - Daily Measurement Sample
Avemge  Max Avemge  Max Trequency Tpe.
Flow - m3/day (MGD) . . | (6 mgd) ~ Continuous -
 Biochemical Oxygen 1930 3,860 8 170 . Oncelweek Composite
Demand (5-Day) * @26  @512) mglL mglL
Suspended Solids * L136 22m 00 100 Once/week Composite
. (2,504) (5,008) ‘mglL mg/L _
* Settleable Solids . . lml  2miL Once/week Discrete
Oil and Grease ** Once/month Discrete
Oil***  Notless than 7.0 standard units nor greater than 9.0 standard-units ~ Oncelweek Discrete .

haad O.__Buﬂgogcoanaﬁan?ﬁn effluent on a monthly basis over a six month period since many toxic organic pollutants partition into this fraction. If the level of oil and

grease is found to be unacceptable, this permit shall be modified to include an effiuent limitation and monitoring requirements for this parameter.
8 The &«ogg shall not cause the PH of tha receiving water to deviate more than 0.5 pH units of that wi’ )_.iEE occur naturally.

- B=12
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Figure 7
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TABLE 2

WASTEWATER TREATMENT PLANT DESIGN DATA

- Design Flow
Average
Peak

Sewage Characteristics
5-Day BOD
Suspended Solids

Preaeration Tanks (two)
Volume, each
Air Requirement
Ozone

Aerated Grit Chambers (two)
Volume, each
Air requirement

Primary Settling Tanks (two)
Volume, each
Surface Loading @ Qave
Weir Overflow Rate @ Qave
Detention Time @ Qave

Chlorination ,
Dosage at mg/]
' Average demand
Peak demand

Chlorine Contact Tank (one)
“‘Volume '
Detention Time @ Qpk

Sludge Digestion Tanks (two)
Volume, each

Centrifuges (two)
Capacity, each

12.0 mgd
27.0mgd

300 mg/1

- 275 mg/1

9,250 cf
240 cfin

. 68 grams/hr

16,650 cf

440 cfm

Qas
=
696,000 gal @: P xer _
455 gpstd P
14,700 gpfd
2.79 hrs

1,800 lbs.day -
4,050 Ibs/day

296,000 gal

16.0 min

115,450 CF

2,100 Ibs/hr @
10% incoming sludge
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from Station 11+60.45 to the end of the shallow reef area to t_he end of the outfall.

All of the outfall sewer from the shoreline to the end is encased in

concrete to protect it from the heavy seas that may occur during typhoons.

Outfall System

" The NDSTP discharges effluent at Tanguisson Point in the Philippine Sea. This
discharge point is at latitude 13 degrees 33 minutes 7.36 seconds, longitude 144
degrees 48 minutes 24.03 seconds. The outfall pipe is 2,160 feet from shore with

discharge depth at 60 feet below the water surface. The current total volume
dischargéd is between 6 and 7 mgd. However, at the end of the proposed permit
period, the total volume is:expected to be 10 mgd.

The presenf outfall system consists of 5,500 linear feet of 30-inch diameter' pipe.
Twenty-three (23) diffusers are part of the outfill system. Specificinformation about

. the diffusers is provided in Table 3. Appendices K, L, and N provides drawings of

the treatment plant pipelines, outfall sewer and diffusers. Flgures 8,9, and 10 also
show profiles of the outfall and diffusers. '

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 constmctirig 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 teceiving water quality will
occur and that water currents will not carry material back into the inner reef areas or

to shore. (See Appendices H, I and J)
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TABLE 3

OUTFALL DATA
Outfall Diameter (meters) - 1219+0.762
Length | S - 221646
Diffuser Diameter - - 0.762,0.609, 0.508, 0.406, 0.305
Length - 128.659
4s of Port of Orientations from
Horizontal (degrees) - 90 degrees
Port Diameters : ' - 0.1016
Orifice Contraction co-efficient -

Vertical Distance from mean lower
low water surface to (meters) _
Centerline of the port - 18.293

Number of ports - 23
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Figure 9
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Figure 10 . ND 1640
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Changes in Service Area

The area served by NDSS is primarily an urban zone which continues to be a region

of major expansion.

In addition to the civilian population, there are major Federal Government
installations in the area, including Andersen Air Force Base (AAFB) and the Marbo
Annex, Naval Communication Station and FAA facilities at Finegayan. All of the

~ Federal facilities have personnel housing.

The villages of Dededo and Yigo were previously cited as the areas served by the
northern wastewater facility. The service area now includes Tumon Bay, the site of
most of the hotels on Guam, and sections of Barrigada and Mangilao. Suppbrting the
commercial, governmental and residential communities is a number of elementary

and high schools\, churches, fire statiqns, and community centers.

Population estimates for the aforementioned areas are listed below:

Area o Population
Dededo 36,250
Yigo | 13,600
AAFB ' 2,470
Finegayan/FAA - = 6,018
Tumon _ 9,000
Barrigada/Mangilao 9,334

Figures for the villages of Dededo, Yigo, Tumon and Barrigada/Mangilao were taken
from the GWA Rural Island wide Wastewater Facilities Plan and are the projected
population estimates for the year 2014. The military area population equivalents
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were calculated based uponan average contribution of 100 gallons per capita per day;

military utility consumption figures (1998) available to GWA were used in this
- computation. See Appendix O.

The change in the expense of this service area is significantly attributed to a project
called the Sewage Reversion Project. '
Integrated components of this pfojcct include:

- the Mamajanao Pumping Stations

- Fujita/Tumon Pumping Stations

~ Harmon Industrial Park Pumping Stations

-~ Liguan Terrace/Barrigada Heights Pumping Station -
Appendix M contains site plans from which the aforementioned stations may be
located. As the prbject title infers, sewage flows will be “reversed”. On October
1992, the actual activation period for the project, flows from Tumon, Barrigada

Heights and Dededo Village were diverted northward for disposal at the Northern -
District Treatment Plant. Such discharges are currently treated at the Agana facility.

Within the next 3-5 years, flows from the Mamajanao Pump Station will be reversed

to the Liguan Terrace/Barrigada Heights Pump Station for disposal and treatment at. .

the Northern fécility. Table 4 presents a flow summary for the Sewage Reversion
project. |

Effluent Limitations and Characteristics

GWA is requesting that the effluent limitations presented in Figure 4 be reexamined
and calculated to represent the plant’s 12 MGIS/design. Dischafge Monitoring
Reports (DMRs) for the period January 1997 to December 1997 are attached as
Appéndix B. These routine compliance reports summarize the quélity and/or

. quantity of GWA’s NDSTP discharge and compares them with the current permit

effluent limitations.
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TABLE 4 A of
o
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| UML' gin
FLOW SUMMARY BT
. : _ i~ 4 W"
SEWAGE FLOW REVERSION PROJECT ¢ (,.c. '
Mamajanao WWPS Maximum Capacity W:‘.
4 pumps; 2,130 gpm each _ : . 6,400 gpm Batan e
Fujita/Tumon WWPS Maximum Capacity
4 pumps; 2,000 gpm each ' ' 8,000 gpm
Harmon Industrial Park WWPS Maximum Capacity
2 pumps; 500 gpm each : 500 gpm
Maximum Gravity Flow to Liguan Terrace WWPS -7 4,060 gpm
Maximum Capacity of Gravity Line to North /Harmon
WWPS (Mxmmum capacity is immediately downstream
of the discharge manhole and also near the North Harmon
WWPS) - | ‘ 10,400 gpm
Current maximum capacity of North Harmon WWPS
4 pumps; 7,800 gpm each 22,500 gpm
" Average flow capacity of Northern District WWTP 18,750 gpm (27 mgd)
‘Maximum ﬂox;v capacity of Northern District WWTP 13,890 gpm (20 mgd)
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10.

Toxic pollutants and Pesticides in Effluent

Samples for the required Toxicity and Priority Pollutant Scan were collected on the
9% of March for the No;them Wastewatér Treatmenf Plant. The samples were sent
off island to the Montgomery & Watson Labs in Pasadena California. GWA has
received E-Mail confirmation that the analysis of the samples are presently in
progress. The sampling was performed to provide GWA with information to address
effluent toxicity concern in 301 (h) permit applications. The results along with
GWA'’s responses to the relevant sections of the application questionnaire will be

sent to your office at the earliest.

Effluent Volume

 For the term of the modified permit being requested, the projected effluent flow is

10mgd. The currént effluent flow is 7.00 mgd, the activation of the sewer reversion
projectand the additional connectionsof moré homes and commercial developments
will increase flow to the NDSTP to the projected 10 mgd. Daily and Monthly Flow
Réports for the period January 1997 to December 1997 are attached as AppendixF.

.Flow to this plant is expected to reach 10 mgd by the year 2000 based on the Rural

Island wide Wastewater Facilities Plan, (Barrett, Harris & Associates, Inc., October
1982) and the Tumon Bay Infrastructure Study, (Duenas & Swavely, Inc.,J ﬁly 1990)
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II. B. Receiving Water Description

ILB.1. Are you applying for a modification based on a dischafge into the ocean or to saline
estuary? '

, GWA is applying for amodification based on a discharge to the ocean. The recelvmg waters
are coastal waters off Tanguisson Point, on the western coast of Guam.

ILB.2. Is your current discharge or modified discharge to stressed walers as deﬁned by 40 CFR
125.58(7)? _ '

The receiving waters at Tanguisson Point 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.

ILB.3. Provide a deséription 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 1973a). 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 1. .

. Jones and Randall, 1973a, concluded from measurements recorded by fixed current meters
(5m, 10m-14m, 23m, 30m) that the general current direction is on a northeast and southwest axis
with average speeds of 0.4 knots (0.21 m/sec). The mean frequency diagrams of current direction
for these meters are shown in figures 12-16. The current direction and velocity is thought to
correlate with Guam's semidiurnal tides, and that in general currents ran north to north east on an ebb’
tide and on flood tides ran southerly. Data from 1 m, 5 m and 10 m drift crosses also approximated
anortherly drift on ebb tides and a southerly one on flood tides. Drift cross observations indicated
a current speed from 0.1 to 0.6 knots, with a mean of 0.2 knots (0.1 m/sec). The drift cross tracks
from the 1 m, 5 m, and 10 m are shown in figures 17, 18 and 19 respectively, and show that the
currents would tend to transport the effluent offshore. ‘

Huddell et al. 1971, reported that current speed measured ata depth of 50 ft in the vicinity
of the discharge were most frequently between 0.05 and 0.25 knots, but up to 0.75 knots. Most of
the currents flowed NE and SW, with NE been most predominant. Surface currents measured using
dye traces during February, August and September 1971, indicated currents flowing up to 0.4 knots,
usually parallel the shoreline. The current flow off shore from NCS Beach and Tanguisson Pt. was
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almost equally divided between NE and SW. Studies were conducted in the winter from 4 Feb. to
3 Mar. 1971, and in the summer from 19 Aug to 15 Sep, 1971. They concluded that current does

not appear to be affected tidally or seasonally. However, Jones and Randall, 1973a, suggest that

some of the drogue and meter data collected by Huddell et al. does indicate an influence from tidal
phase, but note that neither study have satisfactorily answered the question of tidal influence on

currents.

Huddell et al. reports that NE tradewmds 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 11). For the most part
the discharge should not be transported across the reef by surface currents that are wind driven.
However, on occasion high fecal coliform numbers have been found at the shoreline at monitoring
station A, situated perpendicular to the outfall. There is no other known source of fecal pollution
in the area, and high fecal coliform numbers may be a result of the discharge been transported over
the reef. Jones and Randall 1973b, noted that at times with heavy wave assault, currents are inshore
and create a strong flushing action on the reef flats. Stating that this flushing would tend to
minimize any concentration of sewage that does find its way to the reef flat.

GEPA conducted an environmental assessment of the Northern District WWTP receiving
waters (Borja and Wood 1986). They note that dominant currents along the western shoreline of
Guam move to the south at speeds averaging 0.5 to 0.8 knots. Therefore prevailing currents would

tend to carry the wastewater plume offshore.
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 . hydrodynamlc studles will be conducted to establish the fate of the .

effluent plume.

Borja, M. and H. Wood. 1986. Environmental Impact of Sewage Effluent at the Marine Outfall of
the Northern District Sewage Treatment Plant, Guam. Guam Environmental .Protection

Agency, Technical Report

Jones, R. S. and R. H. Randall. 1973a. A Study of Biological Impact caused by Natural and Man-
Induced Changes on a Tropical Reef. University of Guam, Marine Laboratory Technical
" Report No.7.

Jones, R. S..and R. H. Randall. 1973b. A Preliminary Marine Survey for.the Northern District
Sewage System. University of Guam, Marine Laboratory, Environmental Survey Report
 No.8.

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 Oceanographrc Office, Washington,
D.C.



ILB.4. Oceanographic conditions in the vicinity of the current and proposed modified
discharge(s). Provide the following:
- Lowest percentile current speed

0.05 knots

- Predominant current speed and direction during four seasons
Predominant current speed 0.2 to 0.4 knots Currents direction are equally d_v1ded between

" NE and SW through the north.

- 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 0m and 50m did not vary from
each other, or vary through out the year by more than 1°C (Figure 24). 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 Seasonalify 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 for 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 D one out of 19 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 Tanguisson outfall to
determine if the waters are impacted by the current discharge. '

IL.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 at 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 discharge:

- BOD; (mg/L) (not measured)

Dissolved oxygen V

Suspended solids (mg/I) (not measured)

PH

Temperature (°C)
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- 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 5. The minimum, average and
maximum values for each parameter are given on the third page of Table 5. Sampling stations are
depicted in Figure 22, 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 (0m) mid (8m), and Bottom (16m). 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

Onshore :
ND A: 13°32' 55" N x 144°48' 15" E-
shoreline station 0.4 km NE of C.
ND B: 13°33'30" N x 144°48' 8" E
shoreline station at NCS beach
Offshore '
ND C: 13°33'4"Nx 144°48' 10" E
~ situated above diffusers in 60 feet (18.29m) of water
Samples taken at surface, mid (10m), and bottom (20m)
NDD: 13°33'42" N x 144°48' 10" E
100m south of the elbow in the diffuser pipe. In 60 ft of water
Samples taken at surface, mid (8m), and bottom (16m)
ND'E: 13°33' 20" N x 144°48' 10" E

1000m north of C, in 600 ft of water.
Samples taken at surface, mid (8m), and bottom (16m)

From the Jan 1997 these stations were located in waters at the same depth as station C, and samples
were taken at surface, mid (5m), and bottom (15m). :

c. Are there other periods when receiving water qualtty conditions may be more critical than
period(s) of maximum stratzf ication?

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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Figuie 16
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Figure 20.-
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Figure 21
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Water Quality Data for Northemn District WWTP Receiving Waters 1989-1997.

Table 5

c-16

Fﬁﬁnﬁﬁﬁﬁﬁﬁmﬂrﬁ@ﬂﬁ DATE SAMPLE COLLECTED _ -
‘ ' ] 6/69 o/69 | 12/89 | 7/90 | 10/0 | 4/91 591 891 12/91
[Fecal coworm] __C surface_| 6310 100 9120 | 10 0 0 | 60 | 0 [ 400 |
FCH0OmL *| D surface 0 0 5 0 0 0 10 0 18
" E surface 0 ) 0 0 0 0 1 0 0
temperature C swface | 27.5 26.0 29.1 304 302 | 290 26.5 213 29.4 26.5
oC mid 272 | 290 304 304 | 250 26.5 215 .5 26.5
botiom 272 28.9 304 30.3 285 26.5 275 29.4 26.5
D suface | 26.8 27.7 299 | 308 30.7 | 295 26.5 215 .3 26.4
— md 273 290 30.2 305 285 265 275 294 26.6
bottom 26.8 27.2 289 30.2 30.6 28.( 26.5 274 .3 76.6
E surface | 268 27.7 29.0 295 30.5 X 264 | 27.1 29.4 263
mid 27.0 274 29.0 255 30.4 28.0 265 27.0 29.4 26.3
bofom 27.0 274_ | 2838 295 20.8 25.0 26.6 27.0 .3 3
afinity C sufface | 328 | 35. 358 | 351 3G 53.0 35.0 4.0 3.0 35.0
ppt mid 357 358 345 336 340 35.0 34.0 31.0 35.0
: botiom 16.7 22 353 23 3. 35.0 34.0 31.0 34.0
D suface | 329 358 35.1 349 3290 34 35.0 350 35.0 350 |
mid__ 3%.0 6.0 545 30.0 34.0 34.0 35.0 35.0 35.0
botfom 32.9 36.0 36.0 35 30.0 34.0 34.0 35.0 35.0 35.0
E__| suface | 340 3538 355 1 49 34.0 340 | 350 350 350 35.0
mid 34.0 36.0 355 346 34.0 340 35.0 35.0 35.0 35.0
bottom 340 35.7 35.7 33.9 34.0 34.0 35.0 35.0 35.0 35.0
[eH C surface_ | 8.40 848 8.18 8.21 7.95 8.10 .22 9.47 9.21 .99
mid 8.28 8.17 8.20 834 | 829 8.37 0.28 9.18 .04
botiom 7.42 7.32 8.19 833 829 3.38 9.28 8.16 8.03
D suface | B840 34 | 825 825 829 8.31 B.79 9.07 9.71 .01
mid 8.3 8.18 8.18 8.33 828 8.65 B.96 9.56 .04
botiom 8.39 830 | 8.16 818 | 834 8.31 8.66 8.87 9.49 D4
E suface | 8.38 830 | 8147 847 8.48 829 8.39 5,10 9.45 .02
mid 8.39 8.30 8.16 8.18 8.40 8.30 8.29 9.27 9.53 .03
bottom | _8.38 840 | 8.46 | 816 | 839 8.31 8.35 | 951 9.55 04
D. 0. C__|_suface_ 7.60 6.60 6.90 5.74 8.40 .68 2.71 315 4.63
mg/_ mid 6.20 6.40 5.90 563 7.50 .95 311 | 329 578
botiom 620 | 640 5.90 5.34 7.60 532 373 3.76 6.28
D surface 6.30 6.70 6.30 5.40 9.00 5.32 2.46 317 435
'mid 6.20 6.20 5.60 .79 B.70 4.72 345 | 347 5.75
bottom_ 6.10 .20 580 | 590 8.80 448 52 358 7.03
E surface 6.20 6.20 5.80 5.08 9.20 4.98 211 385 | 504
— mid__ 6.40 6.10 590 | 534 9.10 4.87 3.25 .76 5.78
botiom 640 6.10 5.90 551 9.30 5.51 3.50 3.77 5.98
Turbidity T suface | 3.00 | 11.00 | 11 0.35 0.25 0.30 0.22 0.60 0.18 0.18
NTU 'mid 11.00 | 1100 | 0.35 0.30 0.35 0.2 0.65 0.15 0.10
| _excepttor - bottom 3.00 300 | 038 | 030 0.40 0.25 | 085 027 - | 020 .
B Em9.0m9] D | sudace | 11.00 | 11.00 ] 11.00 |- 055 0.10 0.15 620 | 045 | 015 0.10_|
“whensecd | mid 1100 | 11.00 | 11.00 | 028 | 0.1 015 | 035 | 015 041 | 010
disc was used botiom | 11.00 | 11.00 | 11.00 D.28 0.15 [XE) 0.38 015 | 014 | 035
. " E_ surface. | 11.00 | 11.00 | 1100 | 025 | 018 0.15 0.01 D.10 0.21_| 010
, _mid 11.00_| 11.00 100 | 0.20 025 | 015 0.01 0.10 0.26 0.15
- — bottom | 11.00 | 11.00 [ 11.00 | 0.15 0.30 0.15 0.01 010 | 0.14 0.20
|NOx C surface | 0.032 | 0018 _| 0.044 | 0.0033 ) :
mid ns 0.0029 | 0.0082 | 0.0025
botiom ns 0.013 0 0.0009
D surface | 0.038 | 0.0058 | 0.089 | 0.0068
mid ns__|.0.0035 | 0.011 | 0.0
botiom 0.03 | 0.0024 | 0037 | 0.0012
E | surface | 0.0015 | 00021 | 004 | O
‘mid 0.0011 | 0.0015 | 0.013 | 0.0002
botiom | 0.0023 | 0.0092 | 0.0056 | 0.0004
FRP C surface | 0.013_ | 0.0003 | 0.012 | 0.025
‘ mid ns 003 | 00084 | 0.0085
botiom ns 16 27 0.011
D surface | 0.008 | 0.0074 | 0.0091 | 0.0085
mid ns__| 00003 | 001 | 0.0046
botlom | 0.0076_| 0.0003 | 0.0028 | 0.0046
E surface | 0.0066 | 0.0003 | 0.0011 | O
mid 0.0097 | 00003 | 0.0011 | 0.0026
bottom | 0.0035 | 0.0003 | 0.0011 | 0.0036
Treatment Pt Average Flow CMGD]:zo1 213 | 216 2.23 2.23 205 | 2.36 3.92 2.57 2.96
= values of 400 for fecal coliform fepresent reports of >400FC/100mL continued over page
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Tablé

5

Water Quality Data :Northern Districts WWTP Receiving Waters 1989-1997

PARAMETER|STATION] DEPTH L i DATE SAMPLE COLLECTED _
_ o §/92 8/92 1/93 4/93 9/93 10/93 6/94 1/97 597 797
Fecal coliform [+] surface 400 10 400 10 36 400 400 400 400 85
FC100OmL * D surface 0 0 0 0 _ 20 0 400 32 0
- E surface 0 (1] 0 0 0 5 0 _0_ 0 0
temperature [+] surface 27.3 28.5 26.4 27.7 283 275 28.9 320 280 29.0
oC ) mid 2712 283 25.8 276 282 ' 215 28.7 31.0 29.0 200
bottom 27.2 - 283 26.0 276 28.1 27.8 286 31.0 290-] 290
D suface 21.2 285 259 21.7 28.4 28.6 28.8 31.0 30.0 29.0
mid 27.3 286 259 276 28.2 28.2 28.7 30.0 29.0
bottom 27.2 28.5 26.0 . 217 28.2 28.2 28.7 ~ 300 29.0
E suiface § 27.4 285 261 | 276 286 28.0 283 316 23.0 23.0
mid 27.0 28.5 26.1 21.7 281 | 280 28.6 238.0 29.0
_ bottom 27.2 28.4 26.1 27.7 28.1 _21.9 28.6 320 28.0 '29.0
salinity [+ surface 35.0 350 34.0 35.0 340 29.0 24.0 260 320 290
ppt mid 35.0 320 340 35.0 340 29.1 24.0 25.0 30.0 275
_ bottom 350 330 340 35.0 34.0 .5 25.0 23.0 300 280
D surface 35.0 34.0 35.0 35.0 350 28.5 24.0 230 30.0 29.0
mid 35.0 34. 35.0 350 350 29.0 24.0 310 28.5
botiom 35.0 33.0 35.0 35. 35.0 29.1 255 30.0 28.5
E surface 35.0 33.0 35.0 35.0 35.0 .5 240 28.0 30.0 29.0
mid 35.0 330 35.0 35.0 35.0 29.1 24.0 . 30.0 285
botiom 35.0 34.( 35.0 35.0 25.0 29.1 24.0 24.0 29.5 28.5
H C surface 752 | 844 8.42 7.89 923 9.8 8.50 34 .| 817 8.29
mid 7.53 8.67 8.97 7.94 9.20 9.67 8.50 .33 .21 8.29
hottom 7.5¢ 8.66 _ 9.12 -7.97 9.25 9.50 8.51 8.34 .22 8.30
D surface 7.65 869 | 9.17 8.00 9.11 8.80 8.49 34 8.26 .30
-.mid 7.62 8.68 9.14 7.99 9.08 8.92 8.50 8.25 .29
bottom 7.6 866 .| 905 8.00 9.13 8.97 8.58 8.25 .30
E surface 7.69 8.69 8.57 7.98 9.26 9.36 8.46 8.35 8.21 8.30
: mid 7.65 8.70 8.72 7.98 9.17 9.31 8.50 . 8.25 8.30
bottom | 7.65 8.72 8.83 797 | 9.16 9.32 8.51 836 .| 825 8.30
D. O. C surface 2.80 2.68 455 4.56 499 1.12** 7.80 8.40 5.80 5.50
: mgit. mid 3.12 3.73 4.80 4.90 5.84 117+ 7.30 5.80 5.60 -5.80
bottom 3.20 3.84 4.7€ 4.58 6.10 1.18** 7.20 525 5.50 5.00
D surface 3.64 368 4.34 4.50 437 1.06™ 6.40 750 | 6.60 6.00
mid 3.62 3.66 4.72 4.86 4.86 1.18** 6.40 6.00 480
bottom 362 3.72 4.48 459 | 513 1.07** 6.40 6.00 5.10
E surface 3.71 3.75 4.68 ‘4.55 5.19 1.14** 6.80 7.80 5.60 6.50
mid 3.99 3.71 4.62 595 6.26 1.20** 7.40 . 5.70 520
: bottom 4.00 3.85 5.01 4.85 655 1.13* 7.30 7.60 5.50 6.40
{Turbidity [+ surface 0.55 0.43 0.90 0. 0.30 0.4€ 0.41 0.51 046 0.25
NTU mid 0.60 0.34 0.20 0.26 0.30 0.54 0.73 0.48 0.97 0.46
except for . bottom 0.85 0.39 0.30 0.35 0.35 0.34 1.00 | 042 1.59 0.99
/89, 6/89, /89 D surface 0.15 0.31 010 | 020 0.20 0.27 . 0.40 0.27 0.51 .19
when seccl mid 0.15 0.29 . 0.40 0.20 0.30 0.40 -0.48 0.36 0.31
disc was used bottom - 025 0.30 0.30 025 0.30 0.49 0.30. 0.64 0.29
. E surface 0.10 0.65 0.20 0.25 0.25 .0.39 0.33 0.24 0.34 0.24
mid 0.10 0.27 0.20 0.25 0.20 029 .| 050 0.35 0.30
] bottomn 0.10 0.29 0.20 0.20 0.20 027 0.60 0.71 0.49 0.16
NOx C surface - 1
mid
bottom
D surface
mid
. boltorn
E surface
mid
[ bottom
FRP C surface
mid
bottom
D suface
mid
bottom
E suiface
mid
boitom _
Treatment Plant Average Flow (MGD| 3.82 4.06 4.15 - 5.36 5.04 5.19 | 461 6.5 6.4 6.1

same Jow readings. Probably due to incorrect use or calibration of the DO meter.
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Table 5

Water Quality Data:Northem Districts WWTP Receiving Waters 1989-1997

DEPTH STATISTICAL DATA
MIN. AVG. | MAX
surface -
surface
surface | . _
surface 26.4 28.4 32.0
mid 25.8 .3 310
_ bottom |- 26.0 3 31.0
D . surface 259 .5 310
mid 25.9 K] 30.5
bottom 26.0 28.2 30.6
E surface 26.1 283 310
__mid 26.1 28.0 30.4
botiom | 26.1 28.1 320 |
(5 suface | 240 328 | 358
ppt mid 24.0 323 35.8
bottom 22 29.5 353
D surface 23.0 27 35.8
mid | 24, 33.1 36.0
botiom | 25. -33.0 36.0 |
E suface | 24 33.0 359
mid 240 N3 36.0
bottom . 24.0 328 35.7
C surface 75 | 84 9.8
mid 7.5 5 9.7
—__| bottom 3 8.4 65
D surface 7.7 8.5 9.7
mid 7.6 S 9.6
bottom 7.6 5 ‘9.5
E surface 7.7 8.5 9.5
- mid 7.7 8.5 9.5
bottom 7.7 8.5 9.6
D. 0. [ surface | 7 55 8.4
__mgh mid 3.1 54 7.9
bottom 3.2 .3 7.8
D surface 2.5 5.4 9.0
mid 3.5 5.2 8.7
bottom 35 X 8.8
E swiface 2.1 5.4 .2
mid 3.3 5 9.1
bottom 3.5 5.7 93
Turbidity [ surface 0.2 .6 11.0
NTU mid 0.1 1.5 11.0 .
| __exceplfor bottom 0.2 08 3.0
69, 89 D surface [§] 18 11.0 |
when secc mid 0.1 20 11.0
- disc was usad _ bottom 0.1 20 11.0
- E suface 0.0 1.8 11.0
__mid 00 1.9 | 110 ]
bottom | 0.0 1.9 11.0
NOx : [+ —_swface
: mid
bottom
D surface
mid
_ bottom
E suiface
mid
__bottom
FRP [ surface
mid
_ bottom
D surface
: mid
bottom
E surface
mid
bottom

Treatment Plant Average Flow (MG
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IL.C. Biological Conditions

I1.C.1 Provide a detailed descrtptwn of representative biological commumttes in the vicinity
of your current and modified dtscharge(s)

Jones and Randall, 1973 conducted a preliminary reef survey for the Northern District
‘Sewage System. They noted that the submarine terrace in the area of the current outfall was
fairly uniform. Former coral growth was extensively developed on the terrace prior to the 1968-
1969 Acanthaster planci (Crown of Thomns Starfish) infestation that killed 90% to 99% of the
living corals. They note that recolonization was starting to take place, but at a slow rate The
percent coverage by living coral was 2% to 10%
Biological monitoring of the Northern District WWTP s was contracted to the Umvers1ty
. of Guam Marine Laboratory. The surveys were conducted quarterly, from August 1989 until
.September 1994, with quarterly reports and yearly summaries submitted to GWA. Three 10 m.
transects were run parallel to shore, one immediately at the diffusers (0 m) and the other two at
20 m and 50 m distances towards shore from the diffusers (Figure 23). The transects were
therefore at progressively shallower depths. However, the individual transect depths are
unknown. Transect sites were permanently marked for long term monitoring. No control site
surveys were conducted for comparison.

Qualitative observations were made to determine the composition of each site. An
estimate of substrate cover was done by using a 10 m chain-link transect method, and the percent
cover of various species and benthic groups were estimated. The species of fish present were
recorded by a diver swimming the 50 meter line connecting each of the three transects. The
reports did not state whether the fish observations were restricted to a distance either side of the
50 m line or whether it was a timed observation, and quantities of each species were not
recorded. The GWA biologist conducted a Review and Analysis of Past Biological Monitoring
Data for the Northern District WWTP, Guam. This report is located inITEMN. The
information below is taken from that report. :

A summary of the surveys to estimate percent cover by mdxwdual species or benthic
groups (i.e. Bare Substrate, Turf Algae, Macro Algae, Coralline Algae, Corals and other) along
the Om, 20m and 50m transects are given in Table 6, 7 and 8 respectively. The area surrounding
the diffusers (0 - 50m) was predominantly covered by either Bare Substrate, Turf Algae, or
Coral, most commonly Porites rus and Porites lutea. These three groups in general made up
greater than 75% of the cover. Coralline Algae, Macro Algae or other live sessile organisms
(sponges, ascidians, vermetid molluscs, etc) made up the remaining benthic cover. Regression
analysis was performed on the data to establish if there had been any significant changes in the
benthic community over the period of time that the surveys took place. Results of the analysis
are summarized in Table 6. There were significant increases in Bare Substrate along the Om, .
20m and 50m transects. A significant decreases in the percent cover of Turf Algae along the Om
and 50m transects and an increase in Coral along the Om transect. Coral cover had increased
from that reported by Jones and Randall in 1973, which was 2% to 10%. The Om transect had
1%-30% coral cover, and the 20m and 50m transects had approximately 10% to 60% coral cover.
All other changes in percentage over cover were non significant.

- A summary of the fish species observed over the study period is given in Table 9. Species
diversity and number of species in each trophic level did not change significantly over the

D-1 | | | ND 1666



. meters.

Figure 23

TANGUISSON

Treatment
Plant

|

r O

Location of Biological Monitoring Transects, with sample loctions at 0, 20 and 50



period of biological monitoring, and are believed to be representative of other coral reef fish
communities around Guam (personal communication; Dr Steve Amesbury, Prof of Ichthyology,
UOG Marine Laboratory). :

Jones, R. S. and R. H. Randall. 1973. A Preliminary Marine Survey for the Northern District
‘ Sewage System. University of Guam, Marine Laboratory, Environmental Survey Report
No.8. S

II.C.2. a. Aredistinctive habitats of limited distribution (such as kelp beds or coral reef)
located in areas _potemially affected by the modified discharge?

" Yes, coral reefs encircle almost the entire island of Guam.

IL.C.3. a. Are commercial or recrealzonal fisheries located in areas potentially affected by the _
discharge?

Yes.
b. If yes, provide information on yypes, location and value of fisheries

Attached information (Table 11) is from surveys conducted by the Department of
Aquatics and Wildlife Resources (DAWR) during 1997.

ND 1668



Table 6

OOOOOOOOOOOOOOO%OOOO

bl'lp 01’88 0€'LL  8ECB bl

3L

-a.
a8

6991 AN

9b'eS 2£'9L 9689 ovoe - 82T

L ee's 200l

I“
q
-

8

aleg

g

J0'L Le

e
-0
<
~

«

pl 444 om [T :1 8z 09’ 1 g'eL 8L 9828 2018
{gee  vo'L L9 .

@eb[y Nl

sy
[~ haed
wid A dd b

0 00 L ___S61_ } 920 _IZ}

~ 8N SOl0d |

|
89yl ¥8'S 8.0
B

OO

'S 8z'0 16’ 80 160 "0 0 0

b

"
o
L=

0 [1] !

°l2
I
dﬁ

eebjy oumelo)

w|o]wvlalo
| Ay it
clalo

=] "JINJ" (=1
|

10

(=]
oy
2
=
e~

N
o

1z gec _ 1ze

$0'L

*ds BINexXe[es

_F

hd

60

;

(=4
wlolo)

H.g":w
N|O

'8 0 )

!
«©

Bojh| S9i0g

(a] =]
&

6 - 0 - -
18'2 0 0. .
0

§

0
=
[ =]
-
=)

e

|

“ds Se|I0d|

o
)

OSO
-
©
o
|~=lo
[s]
[52d L=d =d ng

o]
i .
-

-
NI}

m ] 9T 160

|
|

=

$9°0
1Py

ERUNdo Epewlen

o
o
[~
m~o

o~
o

[140] 0

"

d
«|~|o

o3

-~

0’

(=]
=
N
QjoIo|O

|

b=J =4[
L= =

u)
D
-

98'L

o
o]
o

0

S
~|QIN|C

.nau_>wm
ol

©
S
o
3
o

0

q

8z'0

(=]
olo

BIO0ARUON

@
(=

[y
dojo|¢Id
oo a

ol olojolojo|

hat
o
(=4

|
|

"ds seljiAe4

o
Q

-
ot
o
©
o
=
!

-

B9p{o0sip epswiieH

(=]
%

alojo
(= (=
(=]

Canseldio

olo|o
o

o

m—

N
o

wlolg|ololo|ololo
o

(=] 0]

*d8 EQNISEIUOD

t

ioucglluca

b
i L

BIEINUIS

@

«

o
o|olo|o|ole|ele

a9

=]

b

b

A4 b
ololo|o|

©

N

(-]
ololele|elele|R

70}

ejgung

olololo]ola

<
~

|

ooooﬁaoog

ofo
o

SEB[E 010/ Usaib onjg

0
(=
aol-|o|ojo|e

(=]

*ds syauioaN |

wo|m]o|o]o|o|e|olmo|c|e

N
olo

;,\:
(=]

olololelo]o
olololo)

o

[

ololo

o

oooaooog

[ellellylle[=)[e] =]
| I
o Q)

OIC

=~

<

Pﬂﬂ(\r-xxﬂﬁg

Oﬂﬁgaaauuﬁilﬂr [=][=][=]

~

©
IICIOIOIVIO
alololojojo

©

o
o
«
o

|

L=l (=) =] [=)
ojo|o

"ds XUI0ZIUOS

poct
=

QO
[=][=] (=]

Consed|d

(=]
L=

o|w)
o
0
o

Pe0AYdosAIYD

O
(=)

60

ROJO|O

ei0doli00d

«
(=1
=)

pitiueooz

680

‘ds eJWIA|00S

oooUQcooJoooou

BlusWAleH

__epojde

eﬂooéc

N

o
Fooo

|

820

ajolo|oo]e]olo|o|ojojolole|e

d8 ejoucaeod0lAls

o|ojo|o|o|o|o|e

;noooooooooo00uucooooo°mogE

N
t=1

SUBHEBA BUOAE G|

BULIN|0J B9.8ud$0D)

ololo|o|o|olelo|ole|e|e|ole|ole

=]
ololojojo|m|o|ojo

«

L=

olojolojw
©
N
o

OO

OO0

OO
<

)0

onaooocoooooo
r_---ugr-nooo

#oo%quu

olo

EaljSEYUEDY

L0

ooncoooo¢9°boo¢oaeo
ololololololoelolo]|elololo|ololele

olololo!
olo]lojojo

[=]
o

=
[=)
L=ll=
Gt | P

ol
L=d L=/

pined

dooﬂ0uuoooenn

EL0 0

L= [=]

vm\w«\w eoz.ﬂ\m vm\o:r naﬁtc nm\oﬂn T6/p/C) 28/9/8 2B/BLIE \6/0Z/2) \e/Le/8  OB/LL/eL 06/ve/6  08/EY/D cm\m\v mn\v:: 88/9¢/8

nSOv.._O Y0 $3103dS

IR0 1OHISIQ LIGYUON 12 1098URI) J619W § Syt Bucfe 53A00 Jusdsed pue s__ sojoeds



P VY VPR

0L9T AN

1£8'¢C

6Ll 06°€ LISk 8s’t

00°01

¥£0S  6L'SL ICY

609 8TPC
80C8  Ip¥'2S

¥0'8 86'C [4%"]

STel 6Ll
80'89

60'6

l

1

S0'8
142

3

£8'€L 6rce  8L0¢€

g A

20hc__699C_ ve el
vyl b08c 190

88'C 8409

o6V

99°6c__ 8203

6149
1582

|

5265

-
o

b fd
(=] ]
o
0
©

89°9C

SeBly pnL

STJ Soju0d

. er'el €020

0

2%
(o]
~lafs

TS

T £TT e . 0

TL'SE
0 0 0

0 0 - 0

250 0 250 197

N
Ll

oelly eujeI0

el el - 0

[ o] K= [

ol
-
o~

eain) sejiod

6co $9°0 zl'e

0

08c 1L}

2l 8L'0

|
-

eHuNdS BpswieH

590 250 89l

©

0

0

£5°0 J1y}

|

[l i=d =i p

e
=][=]

@
N
o

“ds einexejes

0 $9°0 S.'9

0

620

QJ0|o
-
B (]

0 0

J

(=10 g lx]{=]l=]l~]

“ds eiodjuopy

60 oe'l

0

0

0 6¢'0

o
S
o

—lo|m|mjo

@
©

“ds seyod

9¢'0 69°1

ov'o 160

ejAeg

0 0

"ds wiobepy|

0 0

=]

ediojne)

0 0

o
o

(DO)OU;OOO
o -
(-]

(2] (=]

wlojojojo|o

35 BoRIg

9z'0 6c0

o
(=]
~|
(=]

EaJJSEIUODH

“ds efsyey

o

!
-
olo|ojolo|o

<
o
o

|

1BJO3 3jog

-
o

1iibeld Eclyauly|

-
~
-

*ds eoudAH|

J ,

[l =] [=][=] (=] (=] [a] (=] =] (=] (S] (=]

w|o|mlo|ojo|o|olo|o]o|e

~
-

eBuodg

~
o

mlojojojolals|o|olole

pir!
o

<@
o

"ds Eonjseiden

®I0dO])[90d

wl|o|o
-
-«

BGP|0JsIp Epowjie

slolo|ojeo|o|o|o|eje

o (=] f=][=] (=] [=] (=] [=] [=]

0'l

epenuig|

S
-

*ds SORIAE}

w|w|o|o|o]o|ololoje|o]e| e

e
-

.

"$I/G0U BUNGOIOH

o
o

o
=]
—|ojo|olo|olo|o

olo

S|JOUIOON

@
o

olo]v|o]olojo|o|olojo|eo|o)e
M| A

__elejiied
*SNJOUOIONYO SNdoYIlS

"d% eolyduwy|

a|o
oo

fell=]0=){=][=][=] (=] [=][=] (=] =] (=] =]

<
(=]

pired
esjuel|b snyouelq o1ds

olojoojojolo|ojole]o|e

€
o

. *ds BaxXejeD)

«
o

“ds e10dooAly

OOOOOOOOOOOOOOOOOOOOOO

oocoooooo«ﬂod

olo]ololo|o|o]o

o|o|o|o|o|o|o]|o|e|e

920

BUIped|
©iodoesy

o_ddouuooooooo‘poooooooo

olo|ol|o|ojo|o]o

o
9
olo|o|olo

£1'0

olololo|olo|olololelalololo]olo|olole]o]o]e]o|o]elo]e| el ele|ole|e

$6/82/8 ¥6/L2/S v6/0L/L €6/LLI8

-

£6/0€/€ C6/y/TL  26/9/8 Nm\m:n

L6/92/})

V6/LZ/8  0B/LLRZL

06/¥el6

o|ojojo

OOOOOONIWOOOQOOOOOOOOOOO_OOCO

ololojo]ojo|ojolo]olo|ojo|olo|o||e|ele

ojoleo|ololojojoio|ojo|e|ole

06/€1/9 0B8/C/y  68/vLILL @8/ST/!

ojeetAIod

woz
dNOYO HO $3103dS

HEANO 10141S]Q UIBYLION Je joRsue} JeleW (Z oy} Buoje Janoo Jueased pue 38 sojoedg



Table 8

TL9T AN

Y6 7L 951 [T 0L
6ecy 2eel €889 ThpL 0189
YO'LE _ OpSL 98¢l ¥88 Z9'0t
0 250 291 0
89F K3 S08 0 1]
¥ 51°0 e v 1S
D
0

160

L 0L 1’09 __2g6¢ o2l OL%r __EESY _ZVeo u.r.wv olnm_(ﬂ.._.

LK ge'ee TSt ge'oz 198 ajeg

OF 6872 25°08
0

w0
o
h

o
0

heed
-
o

|24
]
<

gtlﬁ
=
Q|
~
©
hood 1324

Aad oo L5

|
©
xd

o]
[~}
@

14 8282 SIJ SolJod]
SED]Y aUjjjeioD)|
"a% VIneXe[e0) |
28l $aj0d
—ds Soyiod|
“ds EOXe|ED)
BaJjs810e]
“d@ €0J}SEjUOD)|
goIN
18400 JOS
BIAE]
—ds epauljieH|
©J0d0RI|SY
piAes

TBElJ Eviiydwy
Soj|AeS
BUOABd
*ds gjuer
*0% eJABAeld |
“ENJOUCIOjYo sNAOYONS |
EHelioI8D
—_eJOd)uoH|
obuods
©IOYdoiAS |

SPIEMPO BaJ|SBIUOS
BoXeL XHIGZIYOS |
SNJBASOU|UOT |
Culjoad GeNISEIUCD |
“ds SUOWIOGN |
€10ARIq|

*ds e10doeAY
Bowisap
850d0j[j90d|

pusod
ConseydAD

0
-
o
%

- [ Y 1=
~
@

(=]
in)
<

-
~
[=]L-]

R

N it
pac
(=]
olo|x
"!i <
Q| |

3

B

|

i
|00
O

&

Q
olo
|
<
o3| ¢

|

<
A b
~|
0
C
"I
©
N
L=

o

O OD

I%

3

Q

0

et

O
lelo
N

o
e

o)

g°
<

= a

Q| ol N
. [

|

(=

QIO
S| OO0 O
OO OO

a
k=1
o)

'OIO

o|o|ojo|e
N
|

lo

o
©
N
[~]

Gl | ¥
"s|

o
0

pt
oo

<
o
0
«
=]
par
o

i

|

<«

)
QM

m|ojo

o~
«
o
olo|o|o|o|o]o|a
v
I~
o~

-

olo

|
|

olofey
i
G|
-
R
(=]

(=]
~
N
o~

[o:] [=d (=2 [=] (-]

0
©
(-]

b
(=
olo

alole
o
<
&
S

ol|ojo]ojojo]a|o|o|eo)

:‘.i
(=

v
(=]

peli=dl=] (=] [=]

Nl
o

G¥'l

!
(=]
=

OO0
N
o

8L'0

Oodcn-‘uﬁOig

9
250

b=
pX
o

MOQQOOr‘"“OO
s|o|o|o]oloje|e|ole]o)

)

90

QQOQOOOO’—‘”OOQUU‘?’O

lololo|o|olololwulo]o

!
! |
ololololelolololololole]olojo|oju|ala|olo|o|o|ol|e

iolololojo|o]m|ojola|e|e

-
L=]
slolololololololo]olojv|e]ojojolo

-
bt
(=]
1 [e=]R=] [ OOOOUUOUUQOUUO&IQQUUO

(=]

Sl

(=]lel[=iiv]le] =] (o] (=]

(=]

o]ojo|o|m]
P 0= [=10~][=][=]

<
o

| [=]{=][a][=]l

A =1 =1{=1(:
\=d
(=]
=

C

slolololo]olo]lololo|o|ojolaloje

ololololalolola|o)

Qlclu‘-----‘--xmuuuacc"‘-u_v-‘--xu
<D
M
o

(=]

-.-ouu-‘-nuucoooog

ngjnn.,.

[=] = (=] l] [ ford [=] [o2d

v
(=

ololo

oy [ [=] [=] [=]

ololalo)
(=]

[
ot
[

o|o|o|e|e
N
o
O|o|o|0|o|o|S
olojolojc«
8
[~
9
(]
>

oslalolvlalolololololololololololelolol oju]o| olo|o]ojo]| o] oo OO

foll=][=]{e][=]a]l=]

QIO
(=] [=J (=] (=4 (=
ololololc

o
o

< |ojolojolo|e|o
ajojojojo|ojo|ojo]|olo)«
aijola|m|o]oic ;
-
(=]

10 —PIeuoA
wog
dNOYO YO $3103dS

= L dle=d L=

<D

B
—lolololojolo)

PO/LZIS _VOIOLIL _ECILMS

D
&
o
j‘:
B
[
o
]

OETETE— 08Iy —GaVITL




Tab1e19A

N

Northern District Outfall Fish Species.

shaded boxes represent that species been present .

Fiscal Year
quarter

1990 1991

1992. 1993

1994 Total

1273 {4a]1 72314

1(2{3]4

172734

112 [3 4

n/16

Acanthuridae (s urgeonﬁshes)

eonfishes)

Acanthurus blochii

subfamily Acanthurinae
|

Acanthurus lineatus

Acanthurus nigricans

Acanthurus nigrofuscus

Acanthurus pyroferus

Acanthurus xanthopterus

Ctenochaetus binotatus

ns.
ns
ns

-
-

Ctenochaetus hawaiiensis

Ctenochaetus striatus

Zebrasoma flavescens

Zebrasoma scopas

2222212 [2(3|2|33

2|32)3]22/32]3)3]

Zebrasoma veliferum

ns

Acanthuridae (Umcomf‘shes)

[
subfamily Nasinae (Unicomfishes) .

Naso annulatus

Naso lituratus

Naso hexacanthus
‘Naso tuberosus

Naso viamingii

ulestomidae (Trumpetfishes)

| Aulostomus chinensis

LT [ 1

Ins]

- [Balistidae (Triggerfishes)

Balistapus undulatus

Balistidae sp.

Balistoides virdescens

Melichthys vidua

Melichythys niger

Odonus niger

Rhinecanthus rectangulus

Sufflamen bursa

Blenniidae (Blennies)

' [ Meiacantus atrodorsalis

iCaesionidae (Fusiliers)

HEEEEEE

-h

(=}
'

7

2| 2BREERREE| B RRiERER| EERRERRERzREREE

:

2| 22223723 2] 33333 3|3

I Caesio carulaureus

g
i

[ns] 1

2

arangidae (Jacks; Trevallys)

Caranx melampygus

=
0

" Gnathanodon speciosus

=
o

haetodontidae (butterﬂxﬁshes)

Chaetodon bennetti

‘Chaetodon citrinellus . - '

Chaetodon ephippium

Chaetodon lunula

Chaetodon mertensii

. Chaetodon omatissimus * -

. Chaetodon punctatofasciatus

-~ Chaetodon reticulatus

Chaetodon trifasciatus

Chaetodon ulietensis

i

i

~ Chaetodon unimaculatus

Forcipiger flavissimus

Hemitauricthys. polylepis

Heniochus acuminatus

Heniochus chrysostomus

Heniochus singularis

LB EN LU LY X g - Y PN

Cirrhitidae (Hawkfish)

Cirrhitichthys falco

Paracirrhites arcatus -

Paracirrhitus forsteri.

obiidae (Gobies)

a3 B|23332R 322223223 3|2

=lnaen

Amblygabius sp.

23| (223] [2la[22l2]2 /2272 [2 332z

22| 2122] RRREEEERERERE 2R RR 2

Valenciennea strigatus

IHaemulidae (Sweetlips and GrunJ

i Scolapsis lineatus

Tt T T sl 13

|Holocentridae

R

|__Myripristis spp.

[Holocentridae

subfamily Holocentrinae (Squirrelfishes)

[ Tnsi T T [ns[ | 1

ND 1672



Northemn District Qutfall Fish Species.
sh gTe_q boxes represent that species been present

Table 9

_Fiscal Year | 1990
@arter 2 :43 : 4

{Labridao (Wrasses)
Anampses twisti
Bodianus axdllaris -~
| Bodianus mesothorax
Cheilinus bimaculatus _

' Cheifinus chiorourus

‘" Cheilinus fasciatus

. Cheilinus orientalis |

? Cheilinus oxycephalus

© Cheflinius undulatus .
- | Cnellinus unifasciatus

- 1 . Cheilio inermis

.ND 1673

Cirrh'labrus sp.

Coris aygula
COI'IS  gaimard

" "Epinephelus sp.
_Epibulus insidiator

& ‘Eplephelus mema
1

" Gomphosus varius -
{ Halichoeres bioceilatus
Halichoeres horfulanus

Halichoeres margaritaceus

. _Halichoeres marginatus

Halichoeres trimaculatus

Hemigymnus melapterus )

Hologymnosus annudatus

_ Labrichthys unilineatus

" Labroides dimidiatus
Macropharyngogon meleagris

. “Navoculichthys taeniourus

" Stethojulis bandanensis

| _Stethojulis strigiventor

i. Thalassoma hardwickii

¢ Thalassoma lutescens

.

i Thalassoma purpureum

3_ Thalassoma quinquevittafum ~

: _Thallasoma lunare o

{E rinidae (Emperors) » .
Gnathodentex aureofineatus -~

Lethrinus harak_ :

 Lethrinus' xaptt_zochdus

" Monotaxis grandocuius

R fLuhamdae (Snappers)

" -‘4- pevTe

" Malcolor macularis
icrodesmidae (Dartfishes)
{__Nemateleatris magnifica

¥ Ptereleotrs evides

.. Ptereleatris zebra

. iMugilidae (Mullets)

_ Parupeneus barberinus_-
- {__Parupeneus multifasciatus
* {Mullidae (Goatfishes)
: _Parapeneus bifasciatus
glgluraonldae (Moray eels)

fPInqylp_edldae (Sandperches)
_Parapercis clatherata
Parapercis millipunctata -
{Pomacanthidae (Angelfishes)
" Centroovae fiavissimus

283 B3

Jaew
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e
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Table 9

Northern District Outfall Fish Species.

shaded boxes represent that species been present

Number of fish species that fali under each food group.

Fiscal Year 1990 1991 1992 1993 1994 Total
‘ quarter 112 (3 (4112 (3 (411 (23 |411[213 |41 ([2]3]4] nit6
Centmpy;@ shepardi : ns ns : ns ns 5
oplites diacantus . ns| ns ns ns 3
omacentridae (Damselfi shesL subfamily Amphiprioninae (Anemonefishes) .

Amphiprion chrysopterus ns ns ns ns 10
Amphiprion periderion ns ns ns ns 6
Chromis acares ns|- ns ns ns 1

Pomacentridae (Damselfishes)  subfamily Pomacentrinae :
Abudefduf saxatalis ns ns | ns ns 2
Chryiptera traceyi ns ns ns ns 4
Chrysiptera leucopoma ns ns ns ns 1
Plectroglyhididodon leucozona - as ns ns ns 1
"Plectroglyphidodon dickii ns ns g ns ns [ 9
Plectroglyphidodon johnstonianus ns ns ns ns 2
Plectroglyphidodon lacrymatus ns ns ns ns 13
Plectroglyphidodon sp. ns ns ns ns 1
Pomacentrus amboinensis ] ns ns ns ns 10
Pomacentrus grammorhynchus ns ns ns ns 11
Pomacentrus vaiuli ns ns ns ns 4
Pomachromis guamensis ns ns ns ns 5
Stegastes albifasciatus ns ns ns ns 3
Scaridae (Parrotfishes).
Calototomus carclinus ‘|ns ns ns ns 1
Scaras altipinnus | ns as ns ns 3
Scarus frenatus i Ins 'ns ns nsfed 9
Scarus frontalis ns| | ns ns ns| 1
Scarus ghobban ns! {- Ins ns ns 2
Scarus gibbus ns ns ns ns 4
Scarus globiceps ns as ns ns 2
Scarus schlegeli ns ns ns ns. 11
Scarus sordidus 4 ns ns ns ns 16
Scorpaenidae (Scorpionfishes) )
Scorpaenopsis verrucosa ins] T T T 1T T 1T 1T Imsl T 1T 1Ins] 1
Serrandiae (Grouper) -
Cepahlopholis argus ns ns ns ns 10 |
Cephalopholis urodeta ns ns |ns ns 7
Variola louti ns ns ns ns 2.
Siganidae (Rabbitfish)
-Siganus aregenteus [ ns ns as as 1
Siganus spinus ns ns ns ‘ns 1
Sphyraenidae (Barracudas) B ]
Sphyraena forsteri [ns E ns [ns] 7 .
Syngnathidae )
Corythoichthys intestinalis ns [__Ins] 1
ISynodontidae (Lizardfishes)
Saurida gracilis ns ns “Ins ns 1
Synodus spp. ns ns ns ns 1
Tetraodontidae (puffers) - _

Arothron nigropunctatus ns ns | ns ns 1
Canthigaster solandri . ns ns ns ns 14
Zanclidae (Moorish Idol) ) N
| Zancluls cornutus ns 15

total number of species 44 [38 141 {48 |44 -EI-] EIE-‘EIIEEI mmm 42 36 | [42§

Herbivore 12 11 15 17 16_ns 18 20 16 16 ns 15 14 14 ns 15 13 11 ns 14
Camivore 19 16 21 20 19_ns 30 29 27 26 ns 25 22 21 ns 23 21 17 ns 19
Invertivore 18 1421 19 19 ns 28 27 26 24 ns 23 20 20 ns 21 20 16 ns 18
Pianktivore 4 31 4 4 nn 56 5 4 ns 65 § 2 ns 4 2 2 ns 2
Ominivore .4 12 2 2 ns 43 3 2 ns2 2 2 ns2 2 2 ns 2
Corallivore § 72 5 3 ns 89 8 8 ns 8 8 56 ns 5 4 4 ns 4
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Table 10

Regressnon analysis results for Norther District. Slgmf' icance of change i m % cover of the six benthic

categories over the 61 monihs that the area was surveyed.

Bare

Coralline

Transect Turf Algae' |Macro Algae]  Coral Other
Om +s -S +s _ + -
ts 4.072 5.805 -0.699 2653 0.047 . 0995
20m +s - - + +
s 223 .52 102 0.72 0.65 ‘0.4
50 m +s -s - 1 - -
. ts 3361 3.842 0854 -1.78 0434 -0.903
1s 0.05(15] =2.131 - - :
8 = significant at 85%
+ = positive regression
~= negative regression
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"FACSIMILE TRANSMITTAL SHEET

DATE:12 Dec 1997
NUMBER OF PAGES (INCLUDING THIS PAGE): 1
*************‘***************f;****;*******;**********f******;****f‘***********************
TO: NAME:  Joanne Boyd / /
ROUTING: PUAG 1
TELEPHONE: 472-1338 | (FAX)

_(COMMERCIAL)

SUBJECT: | FY97 Inshore Catch Survey Reéu_lté -

***********************************************************************#*******************
v
H]

FROM: NAME: Todd Plﬂlk
ROUTING: Division of Aquatic & Wildlife Resources (DAWRL
TELEPHONE: (671) 734-6570 . _ (FAX)
(671) 735-3986 - | (COMMERCIAL)

*******************************************************************************************
MESSAGE:Dear Joanne,
I am including the FY97 results I promised to you. If you have any qucstlons pls let me know. In addition,

1 may be able to expand specific areas to get the results you are lookmg for. -

Si ly, '
il Lodd Q) L
' * - Todd I. Pitlik '
Fisheries Biologist
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12-15—1997 Y: 32AM FRUM UEFE UF AGR DAWK 671 734 6570

Table 11

Combmedesunmdmshorepmuapanoo,effoa.andtomllmnest(kg)foranmethodsdnﬂngmedayand

night in FY97.

METHOD _ | Persons | Gears | Trips | Per-Hrs | Gear-Hirs | Catch | Finfish | Xaverts | CPUE**
Fook& Linc | #4774] 44,158| 25607 155008] 153318 15033 14940] 93| Odswd
CastNet 10055 8826 7734 2063 209 7518 7500 18 0TBwen
Gill Net 763 3581 24100 2803 1338 61| 5763 347 087wed
Surround Net ‘ O, 0 OI 01 0 0 0.0

SpearSuockel | 2829 2455 1370] s9w0[ 5083 3410 25 815 0.84 wn
Spear Scuba 36| 32 37 37 39 36 3] 132wen
Drag Net 1 29 29 267 4:1 9 79 L.67 wn
Hooks&Gatts | - 71| o38] 49| 1376 1659 43 o . 433 028wd
TOTAL 68,545 | 62344 | 39,147 217,789 | 197,525 37.486 | 31,560 | 5.925 0.16

**CPUE (kg/gh) summury includes either the greatest weekday (wd) oc weeknight (wn) or weekend day. (wed),
: wwkendnight(won)valueshstedm'l‘ableszand:-! m:rmst(’:PUEvaluef«hookandhmwas ;-
region 3. _

Table 2. Estimated inshore participation, effort, and total harvest (kg) for all méthods during the day in FY97,

METHOD Pexsons | Gears | Trips | Per-Hrs | Gear-Hrs | Catch | Finfish [ Inverts | CPUE**
Hook & Line 30,180] 30,148] 18,361] 110,557 110,652 12,09 12,008 90| 0.15wd
CastNet - 9989 8759 7 67% 22,932 20115 745 7456 1| 0s54wd
Gill Net 5628 2 1,626] 19,567 9,253] 4,68 4,447 239 0.87 wed
Suercund Net 0 0 0] 0 0; 0 0 0.0
Spesar Snorkel 1,348 1,063 785 2,959 2,304 1,47 829 —0.69 wed
Spear Scuba -0 ‘ 0 : of . o o0
Drag Net 4 0 0 o€ 0 0 00
Hooks & Gaffs 731 938 469 1,37 1659 433] - 0 433] 028wd
Other* 1,668] 1,668 928 2,572 2 4,664 616 4048] 212wd
TOTAL ‘ 49.545 45,235 | 29.841 | 159,962 | 146,555 | 30,812 | 25357 | 5.454 0.21

L

*Ommhodstyplunymdudxglmmg.bmdmﬁmandm
**CPUE (kg/gh) summary includes either the greatest weekday (wd) orwed:mdday (wed) values. The greatest
CPUEvalueforhookandlinewasmgion‘:l 4
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Table 11

12-15-1997 9:324M FROM DEPT OF AGR DAWR 671 734 6570

. Estimated inshore participation, effort, and total harvest (kg) for all methods during the night in
. FY97. | |

*Other methods typically includes: gleaning, hand nets, traps, and spears.
*+*CPUE (kg/gh) sumamary includes elther the greatest weeknight (wn) orweekendnight(wen) values. 'lhe
gxeatcstvalueforhookamlhmwasregmns : .

D-13

METHOD {Persoms| Gears | Trips |Per-Hrs|Gear-Hrs| Catch |Finfish|Inverts| CPUES*
Hook & Line | 14,503] 14010 7336] 44.481] 42 2935 2,932 3] 0.02wn
Cast Net 66 66 61 131 131 61 _ 17 0.78 wen
Gill Net 2,009 7] 8,536 3 1,424] 1.3:% 108| 0.63 wn
Sumound Net of o 0 0 o 0.0
Spear Snorkel 1481 13 585 29511 2778 1,936] 1,765] 171} 0.84 wn
Spear Scuba 36 36 32 N : 39 36 3! 1.32wen
Drag Net 1 29 267 4 79& 7& 1.67 wu
Hooks & Gaffs 0 0 0 _ 0 0.0

- Other* 655 655 1423 14 200 31 169 0.14 wd.
TOTAL 19,000 17.109} 9,306 | 57,826 | 50970 | 6,674 | 6,203 | 471 0.13
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12-15-1997 9:33AM

FROM DEPT OF AGR DAWR 671 734 6570 -

Table 11

FY97 combined day and night catch composition for the iop ten species and families of finfish harvested. Juven-
ile Caranx ignobilis, C. melampyg?m. C. papuensis, and C. sexfasciatus ('’ < 200mm), Mulloides flavolineatus
(t'ao £ 100msn), and Siganus spinus (mafidhak), are listed separately from the intenmediate to adult size glasses.

Finfish barvest )?eanﬁage_s were derived from the day and night catch (31,560 kg).

Harvest

FAMILY

— ke | %
Acanthuridae | 6,835.24] 21.66
Carangidee | 4,662.48| 1477
Sigamidae | 3,65093| 1157
Lethrinidae | 2,093.78] 695
Mullidae 1943.471] 616
Mugilidae 1,785.86] 5.66
Lutjanidac 1,43795| 456
Gerreidae 1,049.82| 333
Labridas -1,00637 3.19
Scaridae 854.19] 2.7

SPECIES Harvest
- kg %
Naso unicornis 3454.57] 1095
Siganus spinus 3,397.28] 10.76
Acanthurus triostegus 1973.18| 625
Lethrinus harak 1,17058! 371
Caranx {'¢’ 1,047.54] 332
Selar crumenophihalmus 994.94] - 3.15
Liza vaiglensis 963.62) 3.05
Mulloides ti'ao 798.58] 253
Mulloides flavolineatus 768.74| 244
Caranx ignobilis 618.85] 196
TOTAL ANNUAL 15,137.88| 48.12
COMEBINED CATCH R

25,420.09| 80.55

Table 5. FYO7 sy catch composition for the top t=n species and familics of finfish harvested. Joveaile Caranx ignobilis,
C. melampygous, C. papuensis, and C, sexfasciatus (i'e' < 200mm), Mulloides flavolineatus (ti'ao < 100mm),

aud Siganus spinus (maiidbak), ave listed separately from the intermediate to adult size classes. Finfish harvest

percentages were derived from the total day catch (25,357 kg).

DAY CATCH

SPECIES Harvest

' ke | %
Naso unicomnis 3,154.85] 12.44
Sigarus spinus 2976.54] 11.74
. Acanthirus triostegus 1,689.77] 6.66
Lethrinus harak 944,00] 3.72
Liza vaigiensis 880.03] 3.47
Mulloides 'ao 764.30] 3.01
Caranx ie’ 4214] 203
Mulloldes flavolineatus 652.82]| 2.57
Gerres oblongus 563.68)] 2.22
Caranx ignobilis $58.11] 220
TOTAL ANNUAL 12,926.24] 50.98

FAMILY Harvest
kg %
Acanthuridae | 6,110.36] 24.10
Siganidae 3,181.361 1257
Carangidac 3,005.71] 11.85
Lethrinidae 1,728.74| 6.82
Mallidae 1,726.38] 6.81
Mugilidae 1,61597] 6.37
Lutjanidac 963.25| 3.80
Gerreldae ' 876.82”~ 346 -
Labridac 82245) 324
Scaridae 617.89 2.44
20,654.931 81.46
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Table 11

FY97 uvight eatch composition for the top ten species and families of fiafish harvested. Juvenile Caranx ignabilis,
'C. melampygous, C. papuensis, and C. sexfasciatus (e’ $ 200mm), Mulloides flavolineatus (a0 < 100mm), and
Siganus spines (mafidhak), are listed separately from the intermediate to adult size classes. Finfish harvest percen:

tages were derived from the toal might catch (6,203 kg).

Harvest

SPECIES Harvest

_ kg %
Selar crumenophthalmus 840.55| 13.55
 Siganus spinus 420.74f 6.78 .
Caranx i'¢' 305.40] 4.92
Naso unicornis 299.72| 4.83
Acanthurus triostegus 28341| 4.57
Lagjanus argentimaculutus 243.27] 392
Lethrinus harak 22658] 3.65
Caesio caerulaurea - 20332 328
Caranx sexfasciatus 20025 323
Luganus fulvus 189.89| 306
TOTAL ANNUAL - - - | 321313 51.80
NIGHET CATCH '

FAMILY
/ ke %
" Carangldae 1,656.77] 26.71
Acanthuridae |  724.88] 11.69
Lutjanidac 47470| 7.65
Lethrinidae 46504 7.50
Siganidae 46357 1.47
Holocentridae |  29343] 4.73
Scaridae 237.19| 3.82
Mallidae 217.09] 350 -
Caesionidae 207.33| 334
Labridae 18392] 297
4,923.92] 7938
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12-15-1997 9:34AM  FROM DEPT OF AGR DAWR 6/1 /34 &b/

Table 11

Comparison of the combined day and night catch composition for the top species and families of finfish
barvested in FY93 and FY97. Juvenile Coranx ignobilis, C, melampygous, C. papuensis, and C. sexfas-
ciatus (i'e' S 200mm), Mulloides flavelineatus (ti'ao S 100mm), and Siganus spinus (mafidhak), are listed
separately from the intermediate 0 adult size classes. ‘ o _

SPECIES kl!arvut(kgL %4

FY93 FY97 -
Mulloides flavolineatus | 4,438.47|  768.74 183
Acanthurus triostegus 2,30525| 1,973.18 414
Lethrinus xanthochilus | 2,154.46] . 436.07 - {80
Siganus spinus | 214329] 339728 T
Myripristis berndti 204187 9620 495
Naso unicornis 1,971.48| 345457 43T
Crenimugil crenilabis 161597 33 477
Kyphosus cinerascens 148258 22619 o dss
Lethrinus obsoletus 1,29821) 22240 483
Mulloides 620 _1,196.56] _ 798.58 14
TOTAL ANNUAL | 20,708.14] 11,750.94 143
~ COMBINED CATCH :
FAMILY Harvest (kg) : %A
: ‘T FYo3 | ¥ve? T
Acanturidae 7.29615| 683524 T
Mullidae 6.818.88H 194347 Fl72
Lethrinidae 4,539.39| 2,193.78 {52
Mugilidae 3,609.74| 1,785.86 - dst
Siganidac 3,239.59| 3.650.93 3771
Holocentridae 2,801.69L 545.64 81
Carangidae , 2,189.94] 4,652.48 , 43T
Scaridae 1,659.54) 85419 d49
Kyphosidae 1.507.71| 47261 . 469
Lutjsnidas _1,480.96| 1,437.95 ~do3
35,143.59{ 24.382.15 147

% A reduction (L)ar % A increase (T) of species and family totals (kg) from FY93-97.
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12-15~1997 9:34AM FROM DEPT OF AGR DAWR 671 734 657@
Table 11

FY97 day and night catch composition for the top ten species of finfish harvested by hook and line method. Juv-
epile Caranx ignobilis, C. melampygous, C. papuensis, and C, sexfasciatus (i'c' S 200mun), ars listed separately
from the intermediate to adult size classes. Finfish harvest perceatages were derived from the total day (12,008

kg) and night (2,932 kg) hook and Jine catch. _
 Day Species - ___Harvest © Night Species Harvest

Naso unicornis 299731] 2496 Selar crummophthalmus 840.55| 28.67
Lethrinus harak 75863 632 Caranx 3' 271.65| 941
Liza vaigiensis =~ 63176 5.26 Ladjanus mg«maadam 234.05] 7.98
Caranx ignobills - 55811 4.65 Caranx sexfasciatus 18947 6.46
Caranx melampygous 53069 442 Lethrinus harak 14342 4.89
Caranx i'e' 51860 432 Lutjanus fulvus 142.80] 4.87
Decapterus macrosoma 43047] 358  Decapterus macrosoma 103.68] 3.54
Abudefduf sexfasciatus 41954 3.49 Lethrinus obsoletus 6292| 2.15
Aprion virescens ' 391.25] 3.26¢ " Caranx ignobilis 60.74] 2.07
Lethrinus xanthochilus 368.811  3.07 Sphyraena barracuda 59.50] 203
Total Top Ten . 7,605.17] - 6333 ' . 2,114.78] 7213
Hook & Linc Catch -‘ : ’

Tatal Combined 971995 | 65.06

Hook & Live Catch

Table 10. FY97 dayandmgmcamhcompoduonformctoptenspedesofﬁnﬁsh harvested by gill net method. Javenile
Caranx ignobilis. C. melampygous, C. papuensis, und C. sexfasciatus ‘G's' S 200mm), Mulloides flavolineatus
(ti'ao < 1000ww), and Siganus spinus (mafifhak), are listed separately from the intermediate to adult size classes.
Percentages were derived from the total day (4,447 kg) and night (1,316 kg) gillnet catch.

Day Species Harvest Night Specles Harvest

kg % ke | %
Siganus spinus 597.84] 1344 Acanthurus triostegus 187.66] 14.26
Gerres oblongus 561.85]  12.63 Caeswcaemlauna 167.79] 1275
Valamugil seheli - 3 7.38 Gerres acinaces 147.82] 11.23
Mulloides flavolineatus 323.19] 727 Siganus spinus -100.06] 7.60
Liza vaigiensis 24271 546 Mullpides flavolineatus 84.18] 6.40
‘Leiogunathus equulus 21924 493 Crenimugil crenilabis 71.86] 546
Crenimugil crenilabis 21431 482 Liza vaigiensis 56.55| 430
Gerres acinaces - | 190.18] 428 Byporkamphus acutus 56.55| 4.30
Myripristis murdjan 18920 425 Lethrinus harak 54.25| 412
Caranx papuensis : 178.94] 4.02 . Diodon hystrix 35931 2.73
Total Top Ten 3,045:70] 68.49 : 962.65| 73.15 .
Gill Net Catch : '
Total Combined 4,008.35] 61.41
Gill Net Catch
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12-15-1997 9:35AM FROM DEPT OF AGR DAWR 671 734 6570
Table 11

FY97 day and night catch composition for the top ten species of finfish harvested by snorkel spear method. Fin-
- fish harvest perceutages were derived from the total day (829 kg) and night (1,765 kg) snorkel spear catch.

Day Species Harvest ‘ Night Species - Harvest
kg % . . ke { %
Naso wberasus . - 108.10) 13.04 Siganus spinus 312.53] 17.711
Scarus sordidus . 9248 IL16 Naso unicornis | 299.56] 16.97
. Searus microrhinos 83.69] 1010 * Cheilinus trilobatus 127.38] 7.22
Kyphosus cinerascens - 7462 9.00 _ Acanthurus triostegus 95.75| s.42
Diodon kystrix 6271 757 - Epinelphelus merra 89.56] 5.07
Synanceia verrucosa - 6T 157 Scarus psitticus : 7341 416 .
Naso lituratus . 57)2] 6.89 Naso lituratus 5457 3.09
" Acanthurus triostegus 4742) 572 Scarus ghobban ' 49.44] 280
Lutjanus fulvus 41291 498 " Parupencus barberinus 39.53] 224
Naso unicornis 35.50] 428 - Acanthurus lincatus A _36.19] 205
Total Top Ten 665.76] 100.00 ; ‘ 1.177.92| 66.74
Spear Snorkel Catch ' ‘
Total Combined 1843.68] 7107
Spear Snorkel Catch
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IL. D. State. and Federal Laws [40 CFR 125.61 and 125.62(a)(1)]

ILD.1. Are there water quality standards appltcable to the following pollutants for wluch a
modification is requested: _ _

- Biochemical oxygen demand or dissolved oxygen? .
-Suspended solids, turbtdtty, light transmission, Itght scattermg or maintenance of the euphottc

zone?
- PH of the receiving water?

Yes, for all listed.
ILD.2. If yes, what is the water use classification for your discharge area?
‘Good marine wétcr (M-Z)

What are the applicable standards for your discharge area for each of thepa_ranieters for
which a modification is requested? _

SeeII.B.2.

Provide a copy of all applicable water quality standards or a citation to where they caﬁ be found.
Revised Guam Water Quality Standards, 1992 (Appendix C)

IL.D.3. Will the modified discharge: [40 CFR 1 25.5§(b) G)]

- Be consistent with applicable State coastal zone management program(s) approved under the-.
Coastal Zone Management Act as amended, 16 U.S.C. 1451 et seq? [See 16 U.S.C. 1456(c)(3)(A)]

Yes.

= Be located in a marine sanctuary designated under Title III of the Marine Protection,
- R_eseafch, and Sanctuaries Act (MPRSA) as amended, 16 U.S.C. 1431 et seq., orin an estuarine
 sanctuary designated under the Coastal Zone Management Act as amended, 16 U.S.C. 1461?

No.

- Be consistent with the Enddngered Species Act as amended, 16 U.S.C. 1531 et seq.? Provide
the names of any threatened or endangered species that inhabit or obtain nutrients from waters

that may be affected by the modified discharge. Identify any critical habitat that may be affected -

by the modified discharge and evalute whether the modified discharge will affect threatened or
endangered species or modify a critical habitat. [See 16 U.S.C. 1536(a)(2)]

None.
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ILD.4. Are you aware of any State or Federal laws or regulations (other than the Clean
Water Act or the three statutes identified in item 3 above) or an executive order which is
applicable to your discharge? If yes, provide sufficient information to demonstrate that your
modified discharge will comply with such law(s), regulatwn(s), or order(s). [40 CFR 125.59

®G)]
No.

GWA has forwarded a copy of its permit application package (relevant sections) to the Bureau of
Planning for review. The Bureau is the clearinghouse for all federally funded programs and as
such, obtains comments from agencies who’s programs may be impacted by planned activities
such as wastewater discharges into ocean waters. Letters were delivered to Guam’s Bureau of
Planning, Department of Agriculture, and the Environmental Protection Agency requesting for
consistency determinations with their respective programs. Responses to these letters willbe
forwarded to U.S.E.P.A. upon receipt. These comments will address consistency with applicable
State Coastal Zone Management Program(s) approved under the Coastal Zone Management Act
as amended, the modified discharge’s consistency with marine sanctuary regulations and with the
Endangered Species Act, and consistency with water quahty standards. Coples of these letters
are attached as Appendix D

Regulations under Guam’s Water Pollutlon Control Act are applicable. A copy of this Act is -
attached as Appendix E.
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TECHNICAL EVALUATION
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- direction.

IILA. Physical Characteristics of the Discharge

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

There is no significant periods of stratification or any other critical period. There is no
stratification of the waters above the diffusers except that caused by the discharge itself. The °
effluent is low density (non saline) and because of this the effluent rises rapidly to the surface
where it flows horizontally in the top 1m of surface water. The depth of water above the
diffusers is 18.29 m.

Austin, Smith & Associates, Inc. Engineers projected the initial dilution of the plant
effluent to be 100. (Table 7.) In the November 21, 1990 transmittal from Susan Cox (USEPA)
. regarding Priority Pollutant Scan Results, initial dilution values for the Northern District Plant
was given as 118:1.

IIT.A.2. What are the dimensions of the zone of initial dilution for your modified discharge(s)
According to the Amended Section 301(h) Technical Support Document the dimensions

for the zone of initial dilution (ZID) can be considered to include the bottom areas and water

column above the area that circumscribed by the distance d from any point of the diffuser.

d = depth of water above deepest point of discharge = 1829 m (60 ft)
L = length of diffuser section = 129 m (423 ft) '

ZID width =2d - ZID length=L ZID area= 2dx L
=36.58 m =129m - =4718.82 m?

IIIA.3. What are the effects of ambient currents and stratification on difpersion and
transport of the discharge plume/wastefield ? '

The effluent plume rises rapidly to the surface and d1351patcs over Ilm depth Matson
(1990) concluded that complete dilution occurs in the top 1 meter of water, and that the effluent
dissipates with the surface currents. Both Jones and Randall, 1973a and Huddell et-al , 1971
current studies indicate that currents flowed NE and SW. Huddell states that NE currents were
predommant However, Jones and Randall indicated that they are tidally controlled and are
equally split between NE and SW. Either way the currents are in a generally oblique offshore

NE tradewinds are dommant in all seasons, but are especnally 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. Transportation of the discharge across the reef
by wind driven surface currents are in frequent. On occasion high fecal coliform numbers have
been found at the shoreline monitoring station A, situated perpendicular to the outfall. This
indicates that on some occasions currents are onshore. Jones and Randall (1973b) noted that at -
times with heavy wave assault, currents are inshore and create a strong flushing action on the reef
flats. This flushing would tend to minimize any concentration of sewage that does find its way
to the reef flat.

GEPA conducted an envuonmenta.l assessment of the Northern District WWTP receiving
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N

waters (Borja, and Wood, 1986). They note that dominant currents along the western shoreline
of Guam move in a southerly direction, at speeds averaging 0.5 to 0.8 knots. Therefore
prevailing currents and wind driven currents would tend to carry the wastewater plume offshore
and out into the prevailing offshore current that flows in a southwesterly direction off Tanguisson

Point.

Borja, M. and H. Wood. 1986. Environmental Impact of Sewage Effluent at the Marine Outfall
of the Northern District Sewage Treatment Plant, Guam. Guam Environmental
Protectlon Agency, Technical Report :

Jones, R. S. and R. H. Randall. 1973a. A Study of Biological Impact caused by Natural and
Man-Induced Changes on a Tropical Reef. University of Guam, Marine Laboratory
Techmcal Report No.7.

Jones, R. S. and R. H. Randall. 1973b. A Preliminary Marine Survey for the Northem District
Sewage System Umversny of Guam, Marine Laboratory, Environmental Survey Report

No.8.

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.

Matson E.A. 1990. Effects of the Agat, Agana, and Northern District Wastewater Effluents on
Receiving Water Quality. Marine Laboratory Technical Report No. 93.

III.A.4. only small discharges must respond

III.A.5. Sedimentation of Suspended Solids
a. What fraction of the modified discharge's suspended solids will accumulate within

the vicinity of the modified discharge?
b. What are the calculated area(s) and rate(s) of sediment accumulation within the
vicinity of the modified discharge(s) (g/m’/yr)?
c. What is the fate of settleable solids transported beyond the calculated sediment
 accumulation area?

The tabulations for sediment deposition are based on the method for large discharges
outlined in Appendix B-I of the Amended Section 301(h) Technical Support Document, EPA
842-b-94-007, Sept 1994. The quantitative prediction of seabed accumulation is based only on
the processes of deposition and decay.

The Northern District WWTP has not had properly functlomng anaerobic dlgesters for
several years. These are currently under repair and we expect that the quality of the effluent will
improve greatly from that of the past few years. Because of this suspended solids mass emission
rate (kg/day) used was based on the best yearly percent removal. This was in FY90 when the
plant averaged 66% removal. At present influent averages 218 mg/L. We are predicting a flow
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of 10 MGD by the end of the permit.
_ Information current speeds for onshore, offshore and longshore directions were not
 directly available. Previous reports have given only average current speeds and predominant
directions. The average speeds recorded in the Tanguisson area are between 0.2 kts and 0.4 kts (-
10 co/sec to 20.6 cm/sec). Calculations to obtain suspended solids accumulation use the EPA
default current speeds. This would give us a worse case scenario. Faster current speeds would
mean that the area that the suspended solids would accumulate in over a period of time would be
- more. However, the amount of accumulated solids per square meter (g/m?) would be less.

Predxctlon of Deposition
A portion of the settled solids is inert, the organic fraction of the settled solids is a

primary concern. For primary or advanced primary discharge 80 percent of the suspended solids
“are organic and 20 percent are inorganic.
Settling velocities for the effluent were not available, therefor suggested values from
- appendix B-Iwereused.
primary or advance primary eﬂluent
5 percent have V, > 0.1 '
20 percent have V, > 0.01
30 percent have V, > 0.006
50 percent have V, > 0.001
remainder of solids settle so slowly that they are assumed to remain suspended in the water
column indefinitely.

Current speeds used were:
default
- Upcoast 5 cm/sec
Downcoast 5 cm/sec
Onshore 3 cm/sec
Offshore 3 cm/sec

Bottom Slope: _
Onshore 0.12 m/m

. Offshore 0.18 m/m .
Height of rise of plume is 17.29 m

Mass emission Rate = 2802 kg/day

Results

Calculauons based on default current speeds. The settleable organic components by group
and maximum settling distances for each group are given in Table 12. The deposition rates and
accumulation rates for each contour are given in Table 13. The highest steady state accumulation
was 62 g/m? in a 0.25 km? area surrounding the outfall. ‘A detailed bathymeteric map was not
available to plot the predicted steady state sediment accumulation around the outfall.
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Tabie 12

Tabulations of Settleable Organic Components by Group and Maximum Settling Distance by Oﬂocv Calculations are made
using default current speeds..

ND 1692

Mass emmission Rate = M, = 2802 kg/day

- Organic Component = M, = 0.8 M for primary effluent

Percent by Settling Organic Component Maximum Settling Distance

—

Velocity Q_.ocv bygroup Upcoast Downcoast  Onshore Offshore

Prim ffluent

- 5(V,=0.1cm/sec) =~ 0.04M;= 112 kg/day 364 864 113 81

20 (V,=0.01 cm/sec) 0.16 M; = 448 kg/day 8645 8645 140 94 : -
30(V,=0.006 cm/sec)  0.24 M; = 672 kg/day 14408 14408 142 95 )
50 (V,=0.001 cm/sec) 0.40 M; = 1121 kg/day 86450 86450 144 96 ‘

sum = 0.84 M; or 2353 kg/day

2 The distance D is calculated as: D =

where: . . A :
V, = Ambient velocity = 5 cm/sec upcoast and downcoast (default), and 3 cm/sec onshore and offshore (default)
Hy= Average trapping level of plume, measured above the bottom = 17.29 m
V, = Appropriate settling velocity by group for primary discharges.

If the _uo:oB slope is 5 wonooa or greater, D should be calculated as follows:

where:
S = slope, m/m



Table 13

Tabulations of Uoﬁomﬁow Rates and Accummulation Rates by Contour, Calculations are made using ammmn.: current speeds.

- Organic Mass Mass Deposition ~ Total Organic Deposition Rate Accumulation (g/m%)

ND 1693

Component by Group Bottom Area Rate, by group Within Area Am\BN\%S ; Steady-State 90-day
Primary Effluent ‘

0.04 M;= 112kg/day 251800 m® - 0.44 g/m?/day 0.62 g/m?/day 62 g/m? 37 g/m?

0.16 M= 448kg/day 6467500m*  0.07 g/m¥/day 0.18 gm¥day l8gm! gt
024 M;= 672kg/day 8647500 m?  0.08 g/m?day 0.11 g/m%/day Ngm*  7gm*

0.40 M; = 1121 kg/day 31790000 m*  0.04 g/m%day 0.04 g/m?/day 4gm*  2gm’




Compliance with Watéf Quality Standards
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HI1.B. Compliance with Applicable Water QualiQ Standards and CWA 304(a2(1 ) water quality

criteria [40 CFR 125.61(b) and 125.62(a)].

IILB.1. What is the concentration of dissolved oxygen immediately followihg initial dilution for
the period(s) of maximum stratification and any other critical periods(s) of discharge
volume/composmon, water quality, biological seasons, or oceanographic conditions?

Dissolved oxygen has been measured directly in the effluent boil, at bottom, mid and surface
depths, starting in 1989. The results of these measurements are given in Table 5, section IL.B. The
D.O. readings have varied during this time . From June 1989 until April 1991 readings were above
~ 75% saturation after initial dilution (75% saturation ranges from 5.0 to 5.3 mg/L). However, from

May 1991 until October 1993 D.O. readings ranged from 2.7 to 6.1 mg/L, averaging 3.9 mg/L in the
surface water and 4.5 mg/L in the mid and bottom waters. The control site also had low D.O.
readings, ranging from 3.7 to 6.6 mg/L, averaging 4.4 mg/L in the surface waters and 4.9 in the mid
and bottom waters. During this period not only did the control station have low D.O. readings, but
low D.O. readings were also recorded at both Agana and Agatreceiving waters. It is likely that these
readings are due to meter failure, poor calibration or sampling techniques. From June 1994 until
present the readings have been well above 75% D.O. saturation. There is no indication that the D.O. -
_in the waters in the zone of initial dilution (station C), or in the near fields (station D) have been
adversely impacted by the discharge, when compared to the readmgs obtamed from the control

station (E).

IILB.2. Whatisthe  farfield dissolved oxygen depression and resultmg concentration due to BOD
exertion of the wastefield durmg period(s) of maximum stratification any other critical
period(s) ?

There are no periods of maximum stratification or any other critical periods. The farfields
- ‘have not been monitored in the past. However, the D.O. readings taken.at station D, which is located - -
approximately 200 m south of the boil; do not indicate that there has been any adverse dissolved -
oxygen depression due to the discharge (Table 5, section II.B. ). Readings were similar to those
found at the control station. ‘

II1.B.3. What are the dissolved oxygen depressions and resulting concentration near the bottom
due to steady sediment demand and resuspension of sediments?

The water readings taken at the boil (station C) and in the nearfields (station D) do not
indicate that there are adverse depressions in the D.O. of the waters near the bottom, when compared
to the D.O. readings of bottom waters at the control site (Table 5, sectionIl.B.). However, a study
on D.O. depression due to steady sediment demand has not been conducted.

II1L.BA. What is the increase in receiving water suspended solids concentratwn immediately
Jollowing initial dilution of the modified dtscharge(s) 2

Suspended solids have not been monitored in the receiving waters. However, turbidity has
been measured at three depths, bottom, mid and surface, at the three monitoring stations since 1989.
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There has been no incidences of adverse increases in turbld.lty (above 1 NTU of ambient), as outlined
in the Guam Water Quality Standards.

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

Again there has been little or no change in receiving water pH from that of the ambient.
waters. The receiving waters after initial dilution and the ambient waters average at around pH. 8.3
following initial dilution.

III B.6. Does (will) the mod ﬁed discharge comply with appltcable water quality standards for:
- Dissolved Oxygen? .
- - Suspended Soluls' or surrogate standards?

_ Past monitoring of the receiving waters for these parameters has not indicated that the
discharge has caused any adverse conditions when compared to the readings obtained from the
ambient waters at the control station. There was a period when low D.O. readings that did not
comply with the water quality standards (<75% D.O. saturation) were recorded from May 1991 until -
October 1993. However, the ambient waters were also recorded as having similar low D.O. levels.
This leads me to believe that these readings were due to incorrect sampling, or meter operation. Low
D.0. readings have not been recorded in the last year, and water quality standards have been meet.

Suspended solids have not been part of the parameters measure in the past. However, turbidity
readings at all locations and depths have been within the Guam Water Quality Standards (GWQS)
as are pH

IILB.7. Provide data to demonstrate that all applicable State water quality standards, and all
- applicable water quality criteria established under Section 304(a)(1) of the Clean Water Act for-

- which there are no directly corresponding numerical applicable water quality standards approved- -~ - -

by EPA, are met-at and beyond the boundary of the ZID under critical environmental and
treatment plant conditions in the waters surrounding or ad]acent to the point at whtch your
efﬂuent is dlSCh arged.

, . The results of the water quahty monitoring conducted smce 1989 are given in Table 5.
Sectlon ILB There are occasions when readings indicate that water quality standards are not met,
such as the period of D.O. readings below 75% saturation (May 1991 until October 1993), and a pH
above 9 during 1991. However, when receiving water results are compared to the results of ambient
waters at the control station, they are very similar. These readings may be a result of improper
sampling, meter operation or analysis. All water quality parameters apart from fecal coliform have
‘meet the water quality standards in the last year. , '
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IILB.8. Provide the determination required by 40 CFR 125.61(b)(2) for compliance with all
applicable provisions of State law, including water quality standards or, if the determination
has not yet been received, a copy of a letter to the appropriate agency(s) requesting the required

determination,

GWA has forwarded copies of its permit application package to the Bureau of Planning for
review. The bureau is the clearinghouse for all federally funded programs and as such, obtains
comments from agencies who’s programs may be impacted by planned activities such as wastewater
discharges into ocean waters. Letters have been transmitted to Guam’s Bureau of Planning, -
department of Agriculture and the Environmental Protection Agency requesting for consistency
determinations with their respective programs. Responses to these letters will be forwarded to
U.S.E.P.A. upon receipt. These comments will address consistency with applicable State Coastal
Zone Management Program(s) approved under the Coastal Zone Management Act as amended, the
modified discharge’s consistency with marine sanctuary regulations and with the Endangered
Species Act, and consistency with water quality standards. Copies of these letters are attached as

Appendix D.

Regulations under Guam’s Water- Pollution Control Act are applicable. A cbpy of this Act
is attached as Appendix E. -
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Impact in Public Water Supplies
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IIL. C. Impact on Public Water Supplies.

HI.C.1 Istherea planned or ax:sang public water supply (desalzmzatwn facdzty) intake in
the vicinity of the current or modj ﬁed dtscharge?
No.
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IILD. Biological Impact of Discharge

HLD.1. Does (wdl) a balanced mdtgenom populatum of shellﬁs‘h _ﬁSll and existing wildlj fe
exist:

- Immediately beyond the ZID ofthe current and modified discharge(s)?

- In all other areas beyond the ZID where marine ly'é is actually or potentially affected by the
current and modified permit.

Previous Biological Monitoring Surveys were conducted by UOG Marine Laboratory did not
include sites beyond the ZID. _

-Iﬂﬂ.z Have dzstmcave habitats of limited distribution been impacted adversely by the curreni
discharge and will such habitats be impacted adversely by the modified discharge?

Coral reef communities are considered distinctive habitats of limited distribution. Guam is nearly
completely surrounded by coastal coral reefs. A report on the Review and Analysns of Past
Biological Monitoring Data for the Northern District WWTP Outfa]l, Guam is found in ITEM N .

"ILD.3. Have commercud or recreational ﬁsllenes been impacted adversely by the current
discharge (e.g. warnings, restrictions, closures, or mass mortalities) or will they be impacted
adversely by the modified discharge?

“There has been no evidence of mass mortalities or elevated toxic levels found in fish that are
potentially impacted by the current discharge. However, due to loss of power after Supertyphoon
Paka public warnings not to fish or bath in the waters from Tanguisson Beach to Shark's Hole (in .
the vicinty of the outfall) were issued by Guam EPA. Clippings from the local news paper, Pacific -

' DanlyNewsregaxdmgthcsewaxmngsareattachedmﬁgm%&ZS -

III.D.4. Does the current or modified dtsclwrge cause the jollowmg within or beyond the ZID

- Mass mortality of fishes or invertebrates dae fo oxygen depleaon, Iugh concentmtwns of
* toxics, or other conditions?
An increase incidence of disease in marine organisms?
An abnormal body burden of any toxic material in marine organisms?
Any other extreme, adverse biological impacts?

There are no reported incidences of fish or invertebrate mortality due to oxygen depletion, high
concentration of toxics or other conditions. Monitoring results of dissolved oxygen in the receiving
waters indicate >75% oxygen saturation. There is no reported incidences of an increase incidence
of disease in marine organisms or any other extreme adverse biological impacts:
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As previously stated, GWA has requested Letters of Determination from the Bureau of Planning,
Department of Agriculture and Guam Environmental Protection Agency (See State and Federal
Laws, Section 11.D.4 of application questionnaire). Upon recelpt of their letters, GWA will
immediately forward their responses to your office.

Samples for the required Toxicity and Priority Pollutant Scans were collected on the 8® and 9*
of March for the Northern District and Agana STPs. 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.

 Needs to be done once priority pollutant scan completed _
Evaluate potential for bioaccumulation is to compare the concentrations of toxic pollutants after
initial dilution with EPA Aquatic life water quality criteria. Two types of information required:
(1). Concentration of the pollutant in the discharge effluent (scans need to be done)
(2) Critical initial dilution (= 100) '
the value of (1) divided by (2) should then be compared with available criterion. Also important to
study: sediment accumulation patterns. Demonstrate adequate initial dilution and suﬁ‘icrent o
circulation to prevent localized accumulation of solids..
Only necessary to conduct tissue and sediment analysis if effluent and dllunon analysis indicate.
potential for bioaccumulation.

_ Once the above computations are completed by GWA’s Biologist, the computations along Wlth
the package containing the results of the scans will be immediately forwarded to your office.

marb.s.
NA

HILD.6.
beruis

IILD.7.

- HILD.S.
NA
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Figure 24
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| mwsﬁmm 5&3 2&:,8 .. get all into it”

{ Co from . . , Guain Waterworks last week hired Detry
A Confinued from Page | | Yy YT W SITSTTE: Punging Sceic, s eal vasewuespanpicg
Svnge oo, 2o °* | The Gocen Emronmeno Fidcion Aoy i | ek it kepog e c b beter st
B et oo i T a oy o Toine | A Makopong Beach, Guma Tranklidat and | The plant could be flly functioning after tis
‘%iugagﬁpgﬁﬁ : fm_sao:?a}s?.! -, . | imspectedand the additional equipment is brought
. “When they wehitto the outfall, they sawev- | A Sleepy Logoon and Dungeo's Beach in %&dﬁ&gﬂaéﬂ&,g _
—ﬁ ..ﬂﬂn sewage 3 ugawﬂncﬂws ? T-——h-:ﬁ. ) ¥ - s .
' fage, %ﬂpéhﬂ%ﬂ&é all oﬁﬁ A USS Beach in Pil. ?En&ﬁ?&&rmﬂ?eﬁae?
-place. They didn't want'to dive and get all'into | A Family Beadh/ in Cabras. . ?Eé&geﬁﬁ 2 agency
e L A Eost Agana Bay and the Agana Channel in Wa:&_nﬂmu.wo&. th etio _.boun.n.u..gﬁ..
. 'The pipe is supposed to releasc treated sew- | Agana. _ - oy Eﬁgsﬁnn&.a DOV, oid.
o water about 1000 foet from shore trougha | A Ason Bay inAsan. | fereat whys et of e o i i
/ pipe under about 60 fect of scawater, Johnston | A Bangi klond in Agat. |- Ways as ares oo, s born
said. ) | & TcRio oy ond o By i Tk, | 8 ong-tem, gt problm o ettt
Q. Sewage still is being screened af the nocth- back to the way i
et district plant and some is being

The plant had been partially renovated to ad-
i dress problems cansed when it was damaged in
the 1993 earthquake. Additional work subse-
"The plant his been under a federal EPA order it system still aren’t functioning, Lee s
- &ince 1988 oimprove the scwage treatment lev- “1 think the typhoon aggravated it, but the
el befors piping the wastewater into the ocean.  Problem was already there,” be said.

After the equipment is brought on line, it still
iucowogﬁ_mon.iﬂrmgmsﬁwgé
be treated to the level the federal EPA is requir-
ﬁ«.—.o&umaa Bawﬂnn&. be inﬁ..p. waoizied

“My concem is the environment,” he said, *1
want to get this carrected as soon as possible.”

Man arrested &
after attack on E
security guard §

A man who allegedly beat a
Guam Premium Outlets security

guard late Thursday night was ar- uw

Police spokesman Larry Flores
said the security guard was ac-
quainted with Anthooy SA. Blasof 1
Mangilao, who was amrested in con-
nection with aggravated assault. O
Blas was later booked and released. o3

Blas apparently had asked the
victim to fight, but the security guard
refused, Flares said. Blas, 28, then
grabbed a flashlight from his parked
vehicle and struck the guard sever-
al times in the head and face, Flo-
res said.
grab the flashlight from the

who then fled on foot toward the
back of the building,” Flores said,

1 | ‘Thesacurity guard’s cuts wens treat.
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NEWST'P HOTl.lNE Call 47
. e-mail: news@pdnguam com ~

ebruary 23, 1998

% Polluted beach

3§ waring

Q- - Samples taken by the Guam En-.
2 vironmental Protection Agency on
s Wednesday indicate that the fol-

fondoy,

lowing areas were polluted above
acceptable bacteriological standards:
5 A Agat: Bangi Island and Namo

A Talofofo: Talofofo Bay
. A Dededo: Tanguisson Beach to
‘G Shark’sHole.
People are advised not to swim or
fish in these waters. In addition, the
- public also is adviséd not to harvest
or consume seaweed, fish or marine
animals from T Beach.
ﬂeMmumnngLabaxatorySer-
vices Division of GEPA takes wa-
.-+ ter. samples’ cver)gWednmday to
* -provide this’service. For more in-
formation call 475-1658/9.

TF

Polluted beaches

- on EPA% hit list

Swimmers,. ﬁshetmen and oth-
ers arc wamed to'avoid the follow-
ing areas because of pollution:

A Agat: Namo Beach ’

A Asan: Asan Bay

. A Tamuning: Dungca's Beach

A Dededo: TangmmBMto .
+ Shark’s Hole -
B GtmmEnwmnnmtaleﬁecuon

h 16, '1‘998‘ "

e - Monitoring |
} vision at 475-1664/5.

plantoeonductadwemspecuonofﬂleamonl"nday

Poiiuted beaches
on EPA’s hit list
Residents are advised not to
) swxm,ﬁshorplay mthefollomng

A A gat: Bangi Island
;A Talofofo TalofofoBay . .
{ A Dededo: Tangmsson Beachto

.. G e
REYREY e
[ P

- - call the Daily News at 477-
B -97]1 e;d._412 ‘

ﬂoaf. oﬁ" -Tangu:’l 4 son '

?SN 3‘\ \\\

Paaﬁc Dazly News -

. For years, sewagefrom the Noxthern District Sewage
Treatméqit Plant has’ splﬁpd untreated fiom the plant’s
offshore pipes info the ocean. The pxpm, or outfall, extends:

‘ 1,000 feet vut from the beach. .

“Aauvdllanoet&mwentmrt(y&stetday)totakcm—
face (fwata'emanatmgﬁomdleoutfaﬂ, said
Grace O. Garces, spokeswoman for the Guam Environ-
mental Protection Agency. Thebactcnologml results

won’t be ready until tomomrow, she said.

“(Bm)wcozdmgmdlemeillanoemdmeare
still solid particulates floating out there,” Garces said. “Tt

~cwldbeanyﬂ1mgpeoplepmdownﬂ1eutoiletsandﬂ1e '

'lhebmchwﬁomﬂleTangmsonpowerplantm
Shark’s Hole remains on the agency’s polluted recre-

ahomlwamtshst.'lhepubhusmgednottoswxmor

fishinthe area. . .
'lheGumnWMwodcsAuthonlyplanstomplacesm:e_
pipes that carry treated sewage out to sea, but they won’t " -
bemplaecunﬁlﬂleemiofﬂleyw
-“The inis saxduulnyspokwmn -
PMckl..u_pan."l‘heactualdlilhng(forﬂleplpw)wont
bappenuntllnextmonth. . We’re on target to meet our

GuamEPAand utility oﬂiaalsmllconductadwem— ‘
spection of the area on Friday. A similar inspection was
sobeduledm]amarybutwascancdedaﬁe:oﬂiclalsﬁw
what appeared to be floating sewage.

Guam EPA officials in the meantime have acquired
special dive smtstosafeguard inspectors in such pollut-
ed waters. N

2
®
g
oot
: g . Shark’s Hole.
_g : TwlsbyﬂxeGuamEnvnronmeu
. Te 1. tal Protection Agency taken last
- "2 1 Wednesday indicate the the waters
N in the above areas were polluted
2 i above accepted biological standards. .
.. 0 - In addition, no or con-
- sumption of seaweed, fish or marine
§ A orgamsmsnsallowameanguls-
t 3 PaaﬁcDadyNews
% %’4 ' Cleuring the record 4
A e \Neoureabouioocuracy Fyou
L@ % . would like fo clear the record,
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Recreational Activities
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IILE. Impacts of Discharge on Recreational Activities

IILE.1. Describe the existing or potential recreational activities likely to be affected by the
modified discharge(s) beyond the zone of im'tial dilution. _

-Fishing (shorelme scuba, spear, net, rod and reel. Offshore: Boat trolling and bottom
. ﬁshmg, scuba), swimming, snorkeling and diving. :

IIl. E.2 What are the existing and potential impacts of the modified discharge(s) on
recreational activities? Your answer should include, but not be lzmu'ed to, a discussion of
Jfecal coliform bacteria.

The results obtained from the biological and water quality monitoring the receiving
waters indicate that the only potential impact on recreational activities would be from potential
pathogens associated with the occurrence of high numbers of the indicator bacterial, fecal
coliform. There have been no reports of 1llness resulting from recreational use of waters in the
v1c1mty of the outfall o A

As previously stated, GWA has requested Letters of Determination from the Bureau of
Planning, Department of Agriculture and Guam Environmental Protection Agency (See State and
Federal Laws, Section I1.D.4 of application questionnaire). Upon receipt of their letters, GWA
will immediately forward their responses to your office. GWA is confident that the Letters of
Determination from these agencies will show that no impact, i.e. no reported incidences of illness
attributed to swimming in or consuming fish from the discharge area exist.

. IILE.3. Are there any Federal, State, or local restrictions on recreational activities in the
vicinity of the modified discharge(s). If yes, descrtbe the restrictions and provide citations to
available references.

Yes. Because of damage from Super typhoon Paka the Northern District treatment plant
was with out power. Therefor untreated wastewater was been discharged. GEPA posted
warnings to the public, not swim or fish in the waters in the vicinity of the outfall. See section
IILD. for news paper clippings on these warnings. ! :

HILE.4. If such restrictions exist, would suc_h restrictions be lifted or modified if you were -
discharging a secondary treatment effluent

No these restrictions are only temporary.
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| IILF Establishment of a Monitoring Program

IILF.1. Describe the biological, water quality and effluent monitoring programs which you
propose to meet the criteria of 40 CFR 125.63. Only those scientific investigations that are
necessary to study the effects of the pmposed dt.s‘cl:arge should be mcluded in the scope of the

301 (lz) monitoring program.

This section is divided into several parts. The first addresses the monitoring program of the
existing outfall, both biological and water quality monitoring. The second addresses the

- monitoring of plant effluent. The third part addresses the baseline monitoring for the proposed

- outfall extensions. Once the location of the proposed extended outfalls is finalized new locations
for the water quality and biological monitoring will be established. Water quality monitoring
will include stations upcurrent and down current of the outfall, either side of the ZID (zone of
initial dilution) and control stations at least 1000m upcurrent of the new outfall. Water quality
stations will also include shoreline stations. The biological monitoring will be similar to what is
outlined below, but will depend on final placement of the outfall. GWA will then work with
EPA to design an appropriate biological monitoring plan. A proposed Quarterly Monitoring
Program for the existing outfalls, and the proposed scope of work to obtain information needed
to support the extension of the Agana WWTP and Northem District WWTP ocean outfalls, was
faxed to USEPA September 9, 1997. They are described below. Also attached is the response

letter from USEPA (dated: September 23, 1997).

1) QUARTERLY BIOLOGICAL MONITORING OF THE EXISTING GWA OCEAN
OUTFALLS.

BIOLOGICAL MONITORING ~
Based on Design of 301(h) Monitoring Program for Municipal Wastewater Dlscharges to Marine
Waters, EPA 430/9-82-010, November 1982 and Framework for 301(h) Monitoring Progtams

- EPA430/09-88-002, September 1987.

General Requirements
1) Conduct periodic surveys of biological communities most lxkely to be aﬁ'ected by the

discharge and communities at reference sites. A
2) Provide data to evaluate the impact of the discharge on marine biota.
3) Describe sampling and analytical techniques, sampling locations and schedules.
4) Surveys are to be conducted within the zone of initial dilution (ZID), and at a reference area

unaffected by the discharge.
The monitoring objectives are translated into a series of testable hypotheses. These hypotheses
focus the monitoring activities so that the studies are conducted efficiently and results are useful
for evaluating statistically significant differences between areas. In most cases, multiple testable
hypotheses will be required. One example of such a null hypothesis is that the abundance of .
corals does not differ between a samplmg station within the ZID and a reference station.
Biomonitoring Techniques.

There are several technique use to obtain representatwe data on surface cover and species

composition. I recommend using one of the below, or ideally a combination of both A total of

20 replicates should be sampled at each station
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1) Photograph permanently marked quadrats along 50 m transect, that runs parallel to shore, at
each station. Photographs of at least 0.5m? of the bottom should be taken at intervals along the
transect. An underwater camera mounted on a rigid frame should be used. Each photograph
should contain a small slate indicating the station, date, and position of the photograph along the
line. To ensure that the same quadrat is photographed each quarter drive or cement stakes to the
reef indicating at least two comers of each frame. Photographs should be developed as slides.
These slides should be projected onto a grid having the same dimensions of the original
~ quadrate, and the percent cover of living coral species, coralline algae, macro algae, turf algae,
bare substrata and other organisms should be estimated.
2) Point quadrat sampling at each station, using a 0.5m? quadrat that is subdlwded by 4 evenly
spaced lines in both directions, giving 16 intersecting points. Record what lies below each
intersecting point for each replicate sample. Replicates should be randomly sampled.

Station Locations.

" There should be at least two survey stations, one with in the ZID, and one at a reference
site that is located in the opposite direction to the current. The selection of control or reference
 stations is important as all assessments of impacts will rely on comparisons made with the data -

from these locations. The stations should be located out side the traceable wastefield and not be
affected by the wastewater discharge or other discharges. The monitoring stations for each
discharge need to be at the same depth and approximately the same distance from: shore.
Describe Community Structure. :
Conduct at least quarterly surveys of the benthic flora and fauna each station.
® Percent coverage of the area should be quantified by breaking the cover down into six
_groups: ’ '
- coral
- macro algae
- turf algae
- coralline algae v
- bare substrate (dead cora], rubble, sand) :
‘ - other ( macro invertebrates, any foreign objects of matenal)
- . Note predominant species. Photographs of: permanently marked quadrates are useful.

e Flsh surveys should be conducted usmg timed visual counts at least by family
categories. Several timed counts should be conducted at each site location. Reference  depth,
location and time period of each survey. From these counts provide a fish list. o
‘ Reports.

Complle quarterly reports the that dlSCllSS such aspects as station locatlons sampling procedures
processing and analytical methods. Each report should include copies of field collection logs and
laboratory sample counting forms. Data provided should include the actual numbers of each -
species or groups counted in each sample, and the calculated areal or volumetric abundance of -
each taxon. Sufficient detail should be provided to allow for verification of analyses conducted
as part of the monitoring program, or for further analysis of the submitted data. Include data
from each survey and analysis comparing the potentially impacted site(s) with the reference
site(s). Provide an annual report that reviews all previous data, describe any naturally occurring
phenomenon and conclusions as to the impact of the discharges on the surrounding community.
Presentation of study results should include general characterization of the biological
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communities sampled. Emphasis should be placed upon descriptions of spatial and temporal
trends in community structure and function. Specific comparisons should be conducted for all
biological criteria contained i in the 301(h) regulations, (eg ZID boundary vs reference
communities).

WATER QUALITY MONITORING

GWA staff has been conducting water quality monitoring for the Northern District:
WWTP receiving water in accordance with the NPDES permit No. GU0020141. See attachment
1. mdxcatmg parameters to be measured and frequency of monitoring. A map of the site
locations can be found in section ILB, figure 4. This monitoring program will continue as is
until advised otherwise by EPA.

2) INFLUENT AND EFFLUENT MONITORING

Monitoring is conducted by GWA staff in accordance with NPDES permit requirements (Permlt
No. GU0020141). Monitoring parameters, limits and frequencies are outlined in attachment 2.
Monitoring results are submitted to USEPA a via routine quarterly compliance report known as
the Discharge Monitoring Report (DMR). The DMR summarizes the quality and/or quantity of
the discharge, and compares sampling results to the discharge limitations authorized by the

NPDES permit. _
Toxic pollutant scans are included in this apphcatlon and will be conducted annually or

as otherwise stipulated in the permit.

3) PROPOSED SCOPE OF WORK FOR SUPPORT FOR OCEAN OUTFALL

EXTENSIONS
The following is the proposed scope of work to obtain information needed to support

extending the sewage outfalls for the Agana and Northern District WWTPs and their
cortespondmg 301(h) applications due April 4, 1998.

1. Bathmeteg of seaﬂoor, from the reef crest out to the area surroundmg the proposed outfall
- diffusers.

2. Hydrodjmgmic studies at the proposed outfall sites, in the nearfields and farfields to determine
current and wind regimes, as well as stratlﬁcauon depths at each location.
These studies should include:
' - current meter mooring
- dye and drogue releases
- contintious tem,:er“ture—s«hmty—dxssolved oXygen p"oﬁles

3. Baseline momtormg This should include water quality data, community structure:
quantitative information on the benthic flora and fauna, and sedlment quahty in the area of the

proposed discharges.
a. -Water quality. Collect quarterly data for at least four locations equally spaced

around each of the proposed diffuser sites. ( surface, mid and bottom depths).

ND 1711



~

these surveys must include:
- site location, and sample depth
- - microbiology (fecal coliform / 100 ml)
- pH
- orthophosphate
- nitrat'e-nitrogen
- dissolved oxygen
- salinity
- total filterable suspended sohds
- turbidity
- temperature
- oil & petroleum products ‘

b. Community structure. Conduct quarterly survey of the benthic flora and fauna of
the area of the proposed discharges that quantify coral, algae, macroinvertebrate and
fish communities as follows:
® Provide a species list of flora and fauna, mdxcatmg abundance (i.e. rare, common,
abundant et¢,) identifying predominant species.
® Percent coverage of the area should be quantlﬁed by breaking the type of cover

~down into six groups: ;
~ - coral

- macro algae

- turf algae

- coralline algae

- bare substrate (dead coral, rubble, sand) :

- other ( macro invertebrates, any foreign objects or material)
¢ Fish surveys done using timed visual counts at least by family categories, forat
least four locations equally spaced around each of the proposed diffuser sites.
Reference: depth, location and time period of each survey. Complle a report that
includes the data from each survey, and a fish species list.

c. Sediment samples. Uniform, replicate grabs at four sites equally spaced surroundmg
each of the proposed diffuser sites should be obtained for analysis of :
- grain size
- total organic carbon
- total Kjeldahl nitrogen
- total phosphorus
- total sulfide
- priority pollutants
-infauna
See Procedures for Handling and Chemical Analysts of Sediment and Water Samples
EPA/CE-81-1 and see protocol in EPA's guidance document Quality Assurance and
. Quality Control (QA/QC) for 301(h) Momtormg Programs: Guidance on Fieldand
Laboratory Methods. _
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Because of the deep depths diving these sites may not be feasible and surveys may need
to be done using remote equipment. All site and sample locations, depths, dates of
collection, and methodology needs to be recorded. It is important that the data gathered
be quantitative. The monitoring surveys 3a, 3b and 3c will need to be conducted again at
a later date, after the outfalls have been constructed and are discharging.

Il F.2. Describe the sampling techniques, schedules, and locations, analytical
‘techniques, quality control and verification procedures to be used.

Influent and effluent sample are obtained weekly by WWTP operators using
composite and discrete sampling methods outlined in the NPDES permit. Characteristics
investigated are: flow (mgd), BOD, suspended solids, settleable solids, pH, and oil and
grease. Analysis is run in accordance with the Standard Methods for the Examination of
Water and Wastewater. The forms used to record the influent and effluent characteristics
are attached, along with a description of the sampling points. The GWA laboratory
participates in the USEPA annual laboratory performance evaluation, and runs standard
and checks along with routing samples. GWA will work with EPA to establish a split
sampling and/or oversite plan to ensure the qualnty of the sample analysis.

IILF.3. Describe the personnel and ﬁnancml resources available to implement the
. monitoring programs upon issuance of a modified permit and to carry it out for the
life of the modified permit.

The monitoring program is implemented by GWA’s Laboratory Support Services
staff’ GWA has an annual budget for the activities of these personnel and the laboratory
facilities to conduct their work. The agency has its own boat, a 23-foot Sea Ox, which is
used for the receiving water quality and b‘iological monitoring.  Other essential
equipment owned by the laboratory include, but is not limited to, various meters (DO,
pH, salinity), BOD incubators, Van Dorn samplers, muffle furnace, drymg ovens,
dessicators, and SCUBA equipment. .

- Adequate staffing is a dilemma. However, effective time management practices
allow laboratory personnel to conduct the required monitoring activities for both water
and wastewater systems. The laboratory personnel include a chemist, a biologist, a
laboratory technician supervisor, and four laboratory technicians. Three of the laboratory
personnel are certified divers and the technicians are certified as water treatment
operators and/or water distribution operators. The agency is in the process of acquifing
another biologist and an additional technician in order to meet the demanding biological
monitoring requirements.
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ST, UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ﬁ% REGION IX
75 Hawthome Street
'

%« San Francisco, CA 94105
SEP 23 uy7

~ Richard A. Quintanilla
General Manager

Guam Waterworks Authority

P.0. Box 3010 |

Agana, Guam 96910

Re: Agana and N. District STP
Dear Mr. Quiritanilla:

This is in regards to your letter dated September 9, 1997, transmitting Guam Waterworks
_ Authority’s (GWA) draft Scope of Work for the Baseline Surveys to support the proposed extension
of the Agana and Northem District Sewage Treatment Plants (STP) ocean outfalls.

- _ We approve of the approach of the pmposed Scope of Work for the Baseline Surveys relating
to the proposed ocean outfall extensions. The Scope of Work appears comprehensive and should

provide the necessary information to support GWA’s proposed placement of both the Agana and

Northem District’s ocean outfalls as we discussed in our letter dated June 18, 1997. :

‘ We would also like to mention that we haye recewed a fax copy of the proposed Scope of
Work for Quarterly Biomonitoring of the existing Agana, Northern District and Agat STPs from Ms.
. Joanne Boyd, Biologist, GWA Monitoring Services Laboratory, dated September 10, 1997. Ms.
Boyd has also put together a comprehensive proposed Scope of Work for quarterly biomonitoring.
Although we have indicated to GWA the need for re-establishing biological monitoring at the
‘existing outfalls in accordance with NPDES permit requirements we hereby request that GWA
perform a statistical analysis using the existing biological data collected in place of developing and -
implementing the proposed bjological monitoring plan at this time. GWA’s statistical analysis of
the existing biological data shall be submitted as part of the reapplications for the Agana and
Northern District STPs. The analysis should look into whether the blologlcal data showsa s1gm.ﬁmnt .
changc or impact over time.

‘With respect to monitoring at the emstmg ocean outfalls reoewmg water quality monitoring
. atall three respective outfalls shall be continued, as required, at this time. We will be available to
further discuss and comment on monitoring plan specifics once we know actual ocean outfall
locations and other area characteristics.
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. With regard to the Agat STP we need to receive an official response from GWA regarding
the type of NPDES permit renewal GWA will be seeking for the facility. GWA needs to clearly
indicate if they will be pursuing a NPDES permit renewal for meeting secondary treatment
requirements or applying for a waiver from meeting secondary treatment requirements under Section.

- 301(h) of the Clean Water Act. Failure to respond in a timely and appropriate manner will result in
us taking further actions and may result in us initiating actions similar to those taken with the Agana
and Northern District 301(h) NPDES peunit renewals. h

‘ If you have any further comments regarding this matter, plmc contact Mxke Lee at (415)
744-1484 or Lily Lee at (415) 744-1 592.

Norman L.I Lovelace
Program Manager
Pacific Insular Area Program

cc: T. Quan, GWA
H. Johnston, GWA
J. Boyd, GWA ‘
J. Salas, GEPA
N. Custodio, GEPA
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IIL.G Effect of Discharge on Other Poir‘t.t and Nonpoint Sources

111.G.1. Does (will) your modified discharge(s) cause additional treatment or control
requirements for any other point or nonpoint pollution source(s) 2

‘There are no other pollution dlscharges within GWAs current outfall 1mpact area or the proposed
outfall extension discharge impact area.

IIL.G.2. Provide the determination required by 40 CFR 125. 64(b) or, if the determination has
not yet been received, a copy qf a letter to the appropriate agency(s) requesting the requu'ed
determination.

As previously stated, GWA has requested Letters of Determination from the Bureau of Planning, -
- Department of Agriculture and Guam Environmental Protection Agency (See State and Federal

Laws, Section 11.4.D. of application questionnaire). Upon receipt of their letters, GWA will
immediately forward their responses to your office. _
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III. H. Toxics Control Program and Urban Area Pretreatment hoLm {40 CFR 125.65 and
125.66]

HIH.1. a. Doyou have any known or susupected mdustrtal sources of toxic pollutants or
pesticides? .

Guam has very little or no heavy industry and we have no suspected industrial sources of toxic

. pollutants or pesticides. However, we are waiting on responses from the industrial user surveys
that were sent out on March 27, 1998. GWA remains optimistic that the resulting survey
summary along with the Priority Pollutant Scan results will demonstrate concurrence with the
previous statement.

b. If no, provide the certification required by 40 CFR 125. 66(c)(2) for large discharges.
Must certify this fact based on the results of an industrial waste survey

c. Provide the results of wet and dry weather effluent analysis for toxic pollutants and
pesticides as required by 40 CFR 125.66(a)(I).

Twenty four hour composite effluent samples were taken at the Northern District Wastewater
Treatment Plant starting on the 8 th day of March, 1998, and Agana Wastewater Treatment
Plant starting on the 9 th day of March, 1998. Samples have been sent off island for analysis at
the Montgomery Watson Laboratories, and results are expected back mid April. These will be
forwarded to you once received.

d, Provide analy.fis of known or suspected industrial sources of toxic pollutants and pesticides
identified in 1(c) above in accordance with 40 CFR 125.66(b).

Pending results of effluent analysis for toxic pollutants and pesticides.

IILH.2. a. Are there any known or suspected water quality, sediment accumulation, ar
biological problems related 1o toxic pollutants or pesticides from your niodt_’ﬁed discharge?

'b. lf no provide the certzﬁcatwn requtred by 40 CFR 125.66(d)(2) together with available
' supporting data.

c If yes,' provide a schedule for the development and implementation of nonindustrial toxics
control programs to meet the requirements of 40 CFR 125.66(d)(3). '

- d. Provide a schedule for the development and implementation of nonindustrial toxics control
. programs to meet the requirements of 40 CFR 125.66(d)(3).

- Nonindustrial source control program. (1) The‘applicant shall submit a proposed public
education program designed to minimize the entrance of nonindustrial toxic pollutants and .
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pesticides into its POTW(s) which shall be implemented no later than 18 months after the

issuance of a 301(h) modified permit.

(3)771e applicants nonindustrt’al source control programs under paragraph (d)(2) of this section
shall include the following schedules which are to be implemented no later than 18 months aﬁer

the issuance of a 301(h) modified permit: _
(i) A schedule of activities for identifying nonindustrial sources of toxic pollutants and

pesticides; and

(ii) A schedule for the development and 1mplementatlon of control programs, to extent

practicable, for nonindustrial sources of toxic pollutants and pesticides.

IILH.3. Dé_scribe the public education program you propose to minimize the entratzce of
nonindustrial toxic pollutants and pesticides into your treatment system [40 CFR 125.66(d)(1)]

applicants for reissued 301(h) modified permits must have a public education program in place.
Newspaper articles, poster, or radio and television announcements to increase public awareness

of the need for proper disposal of waste oils, solvents, herbtczdes pesticides and other
substances that contam toxic pollutants.

The following schedule is GWA’s plan of action to increase public awareness:

- Action
Mail out industrial user survey
Compile and analysis survey results

Publish results and their impacts
in the local newspaper (PDN)
‘Iﬁvestigaié and identify significant
~ toxic pollutant contributors
Establish programs i.e., posters, -

newspaper articles, radio/TV, etc.
to advise public on proper disposal

Periodically publish or use electronic

" “media to maintain public awareness
previously established

Date

Mear, 1998

May, 1998

Jur, 1998
Jul, 1998

Sep, 1998

Quarterly commencing December 1998
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IILH.4. Do you have an approved industrial pretreatment program (40 CFR 125.66(c)(1)?

No. Have no known or suspected industrial sources of toxic pollutants. This status may change
upon receipt of the user survey and toxic pollutant analysis.

. a. If yes, provide the date of EPA approval.

b. If no, and if required by 40 CFR Part 403 to have an industrial pretreatment program,
provide a proposed schedule for development and implementation of your industrial
pretreatment program to meet the requirements of 40 CFR Part 403..

" May not be needed

IILH.5. Urban area pretreatment requirement [40 CFR 125.65 ]
Dtscharga serving a populatton of 50, 000 or greater must respond.

' a. Provide data on all toxic pollutants introduced into the treatment works from industrial
sources (categorical and noncategorical). ,

b. Note whether applicable pretreatment requirements are in effect for each toxic pollutant.
Are industrial sources introducing such toxic pollutants in compliance with all of their
pretreatment requirements? Are the pretreatment requirements bezng enforced? [40 CFR

125.65(0)(2)]

c. If applicable pretreatment requirements do not exist for each toxic pollutant in the POTW
efﬂuent introduced by industrial sources, '
. - provide a description and a schedule for your development and implementation of
applicable pretreatment requirements [40 CFR 125.65(c)], or

- descrl_'behow Yyou propose to demonstrate secondary removal equivalency for each of
those toxic pollutants, including a schedule for compliance, by using a secondary
treatment pilot plant. [40 CFR 125.65(d)].

~ Dependant on industrial user survey and toxic polluiant analysis. Used to characterize industrial
sources by type, and types and concentrations of toxic pollutants in discharges, and flow into the
plant. .
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REVIEW AND ANALYSIS OF PAST BIOLOGICAL |
MONITORING DATA FOR THE NORTHERN DISTRICT

WASTEWATER TREATMENT PLANT OUTFALL, GUAM.

JOANNE BOYD,
BIOLOGIST I1I,
GUAM WATERWORKS AUTHORITY

- JANUARY 1998
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INTRODUCTION

The Northern Disﬁict Wastewater Treatment Plant discharges primary treated effluent
through an ocean outfall into the coastal waters beyond the reef, on the leeward side of Guam at
Tanguisson Pt. The outfall is located at latitude 13°33' 7.36", longitude 144°48' 24.03", and consists
6f twenty three (23) diffusers spaced along a 129 m lcngtb of pipe. The diffusers run parallel to the
shore, at a depth of 18.29 m (60 ft) and are approximately 300 m from the shqreliné.

Jones and Randall, 1973 conducted a prelimin;uy reef ‘survey_ for the Northern Dism'ct‘
Sewage System before the existing outfall was constructed. They noted that the submaripe terrace
where the current outfall is located was fairly uniform and that former coral growth was extensively
developed on the terrace prior to thev 1968—1969 Acanthaster planci infestation, which killed 90%
to 99% of t_hé living corals. Coral recolonization was starting to take place, but‘at a slow rate, and

| the percent coverage by living coral was 2% to 10%.' |

- GWA contracted the University of Guam (UOG), Marine Laboratory, to conduct the
Biological Monitoring of the three WWTP ocean outfalls, including the Northern District outfall.
Surveys were conducted quarterly, with quarterly reports and yéarly summaries subniitted to GWA

(then PUAG). Surveys were conducted from August 1989 until September 1994.
- The data provid_ed in the UOG Marine Laboratory qularterly'reports were feviewcd
and anal_yied by thé GWA biologist.. Regression analysis was performed to test if there was any

/ - _

significant change in percent coverage of each of six benthic categories or in fish species diversity

over the 5 year survey period.
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METHODS
Qualitative obseﬁatioqs were made to determine the benthic composition agd fish diversity
in the area. Benthic cover was surveyed along three 1-0 m transecis that ran parallel to shore and
were pérmanently marked for long term monitoﬁqg. “The first Mect was located immediately at
the diffusers (0 nﬁ) and the other two at 20 m and 50 m distances from the diffusers towards the shore
(Figure 1). The transects were tberefore'at progressivély shallower depths. However, the individual
transect depths_ are unkﬁown. The types of benthic cover were reborded along each transect using
the chain-link transect method. - The types of substrate were later grotiped into 6 categories to
fac;ilitate d;ata analysis, and percent cover was estimated. These groups are;
1) BARE: bare substrﬁte is non-li\}iiig' surface which can eithe_r' be attached or loosé. This |
category includes sand, gravel, cobble, dead coral, émd limestone pavement. .
2) TUREF: any substrate tybe which is covered by an unidentified turf algae. Turf algae are <i
cm in height. | |
3) MACRO ALGAE: any large fleshy algae (>1 cm). Includes chlorophytes, phacopytes, ﬂeshy
rhodophytes and blue-greens. | | o
| 4) CORALS: living corals of any téxon'Omic group
5) CORALLINES: coralline algae.
' 6) OTHERS: other live sessile organisms: sponges, ascidians, ve.rmetid’ molluscs, etc.
Fish surveys were done by a-diver who swam the 50 meter line connecting each of tﬁe tﬁree transects
épd recorded the species types. The number of fish in each species were not recorded. The reﬁo‘rts
did not state whether the fish obsei'vations were restricted to a certam distance either side of the 50.

m line or whether it was a timed observation.

-
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Figure 1. Location of the Biological Monitoring Transects. 'Sam'ple stations located at 0, 20, and
50 meters. . '
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RESULTS |

In the ﬁrst biological mc_mitorihg report, March 1990, which inclﬁcied results from August 1989
anci November 1989 surveys, the Tanguisson étudy areé was reported to have a high percent of coral
cover. The 20 m and 50 m transects crossed portions of a well established colony of Porites lutea,
a massive polymorphic spécies, with the majority of the remaining area béing dominafed by turf
algae. The O m lransect had little live coral cover and was dominated by turf algae. They concluded
that macrmihVenebramé were less abundant but more varied at the Tanguisson and Agana outfall
sites than at the Agat outfall site. This larger diversity was .attri'b'uted_ to the presence of dé'ep’

water/low energy habitat species. Invertebrates commonly found in the area are seacucumber

Holothuria atra, H.‘noblis Sﬁchopus cﬁlorotus, and Bohadschia argus. The Asteroidea inéluded

‘Linka laevigata, L. guildingi, Culcita novaeguinea, and Acanthaster planci. Also present was the.

gaétropod Trochus niloﬁcus and the soft corals Sinularia spp. and Sacophyton SPp- -Species of fish
found at Tanguisson were representative of these coral habitats. Large schools of herbivores
(Acantruridae) and filter feeding or plaﬁktivorous ﬁshés (ie Kyposidae) were often seen directly
in the plume. | | | |
Tﬁe résults of percent cover by each of the six categories, August 1989 to September 1994,

_aire summanzed ~in Table 1, aiong with the numbers of recorded ﬁsh-and invenebrate_species; The
highest percenf 'cover' isbolded. The list of recorded benthic species and their bercent cover for each
survey date are given in the appendix. | |

_Results from the ’surveys indicate that fhe benthic cover along the 0 m transect (Fig. 2) .was
predominated by bare substrate on 10 of 17 sample dates, and turf algae on 7 of 17 dates. In general
| turf algaé predominated up until mid 1991, after wh.ich.bare substrate became the most predominant
_ . ,

ND 1730



Table 1. Survey of Benthic Community (percent cover) at three transect locations, including fish
and invertebrate counts across the transects at the Northemn District WWTP Qutfall.

- Bl2589 131
1414/89 10.0
412190 8.3
61390 1.7
9/24/90 234
12111190 234
52091 92.1
TR 10.6
1272731 68.9
92 763
8/%6/92 524
12/4/192 82.5
3/30/93 79.7
aM7m93 83.4]
" 110094 M3
5127194 86.1
8/28/94 474
20 m
8/25/89 15
1114789 4.9
42190 52
6/13/90 0.0
9N24190| 0.0
121190 35.7|
&/20/91 22
72791 0.3
12127191 164
31992 64.6
86192 28.0,
1204192 14.5
3/30/93 43
8/17/93 68.0
110/94 525
812184 200
812894 28
50 m
8/25/89 9.0
111489 8.8
412/90 204
6/13/90 152
9/24/90 134
12/11/90 42
512091 8.5
72181 53
12127191 6.6
1992 6.3
. 892 163
12/4/92 80.9
3/30/93 68.7
81783 T4.4
1410/94 638
5784 723
8/28/94 434
Date - Fish
8/25/89 44
442190 38
6/13/90 41
9/24/90 48]
1211190 44
512091 65
72791 67|
1272791 89
anas2 56
8/6/92 55
. 1214192 51
330193 43
8M7/93 49
1710/94 42
5127194 36
8/28/94 42

746
26,6
116

146
83
7.0

108
58

4.7

382/
50.5

67.8
49.2

38
34.0
325
.8

42
15.1
§0.3
40.0

16
15.7
62.0

7.8

46.6

379
307
394
60.1
707
0.3
534

13
5.5

13}

16
15.0

1.7
31

.46

46
0.0
0.5
0.0
o8
39
1.8
45
03
27
1.7
0.6
0.0
0.5

37
13
20
0.9
0.0
29
62
39
45
82
68
10.4
3.0
30
48
39
10

2.5
0.4

54
03
12
18
17
13
6.9
1.3
1.0
0.0
44
89
41
0.1

47
3.9
4.3
4.3
35
X
13
78
05
03
0.7|

83
58
164
7.8

42.0
3.1
320
31.

50.8

31.2

62.6|

53
23.0
39.3
219
494
18.3
208

1.6
61.4/

37.4
284
296

47.5
48.0
19.7
214
258
216

9.0
30.0
13.9
20.5
20
40.5

00

0.0
0.5
0.9
21
0.9
0.3
55

12
10.0
12
0.0
0.0
0.0
33
0.0
0.0
090
94

9.1
53
3.0
6.0

41

0.0
18
0.0
0.0
0.0
08

0.0

5.9
0.1
0.0
1.8
0s
0.0
1.0

" 00

0.0
0.0
00
0.0
08
0.0
04
0.0
0.0
0.0
00
0.0
0.0
0.0
00
0.0
0.0

15

0.0
0.0
0.0
0.1
0.1
0.7
0.0
0.0
1.0
06
1.0
0.0
0.9
3.0
0.0

07
0.0

0.0
23
0.0
1.6

0.0
00
11

invertebrates
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cover. The 20 m transect (Fig. 3) had a very different benthic composition from that of the 0 m
transect. Cover was predominated by three categories, ﬁ{'e coral on 7 of 17 survey dates, turf algae
on 6 of 17 dates and bare substrate on 4 of 17 dateg. Percent cover by each of the twb most
predominant groups was simﬁm and there did not éppear to be a large shift from one predominaﬁt_
cover to another as seen in the 0 m transect. The pér_centage cover by live coral was in genéral quite
- high ranging from appréximatel); 20 to 60 percent, except for twé occasions when it was recordéd
at less than 6 percent. Turfalgae ragged from 1.6 to 74 percc-ant, and had 5 cover éf greater than 15
percent 13 of 17 survey dates. Bare'subs'trate had greatef than 15 percent cover on 9 of 17 survey
dates. The 50 m transect (Fig. 4) had similar benthic cover to the 20 m txi-ansect,v m that it was
predominated by the sa:ﬁe three benthic groups, turf algae (8 qut of 17 dates), bare substrate (6 out -
of 17 dates) and coral (3 out of 17 dates). In generz;l, the bentbi,c cover was equa]ly predominated
by live coral aﬁd turf algae, tbgethe; makiﬁg up greater than 75 percent' of tﬁe cover. However, ffom
o the December 1992 survéy until the lasf survey in August of 1994 the predominant cover was bare
substrate, ranging from 40 to 80 percent. Live coral cov& remained fairly constant around 26 to 50
percent, turf algae decreaéed after Decemb_ér 1992, from an averagé of 51 percent to an average of
6 percent. For all of the transects macro algae, coralline algae and other cover, each made up only
a small percentage _of the total benthic cover (average <5 per;:ent) | |

| Not all of the chénges in percent cover for each of the categories wére significant. The
mults of the regression analysis are summarized in Table 2. Signiﬁcant changes (S) are af the 95%
confidence level. There was a sigpiﬁcant increase in percent coverage by bare substrate ov¢r'thé 5
year period along all three of the transects. .Thére-.was also a sigpificant increase in percent cover

of live coral along the 0 m transect and a significant reduction in the percent cover of turf algae along
7 .
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Table2. Regression analysxs results for Northern District. Significance of change in % cover of the six benthic
categories over the 61 months that the area was surveyed. ' '

Transect Bare | Turf Algae |Macro Algae| - Coral Coralline Other
Om +s -s - +s + -
s 4.072 * 5,805 -0.699 2.653 0.047 -0.995
20m +s - - . + - + +
ts 223 -1.52 102 0.72 0.65 04
50 m +s -8 + - - -
ts 3.361)] 3.842 0.854 -1.78 0,434 -0.903
15 0.05{15] =2.131
s = significant at 95%
+ = pasitive regression
- = pegative regression
Y
I
. 10
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the 0 m and 50 m transects. All other changes in percent cover were détermined to be non-
significant. A significant increase in the percent cover by bare substrate can be seen in Figure 5. The
percent coverage by turf algae is seen to decrease along all of the transects, but was only significant
for the 0 m and 50 m transects (Fig. 6) and[ coincided with the increase in bare substrate. The
, ‘changes in percent covef for macro algae increased along the 20 m and 50 m h'ansects and decreased
along the 0 m transect, but these changes were not significant (Fig. 7). There was a non signiﬁcaﬁt
decrease of macro algae cover along the 0 m u'ansect. Coral cover significantly increased along the
0 m transect. However, the percentage of coral cover along the 0 m transect was considerably lower
than that of the 20 m and 50 m transects. Coral cover along the 20 m and 50 m transects had an
overall non-significant decrease. The highest percent cover by coral for all transects was recorded
on the last survey dsie, September 1994 (Flg 8). The percent sover by coralline algée did not
change signiﬁcantly for any of the transects (Fig. 9), and there was also no significant changes in
other cover (Fig. 10). |
A fish species list arranged by Family is given in Table 3. The shaded boxes represent the
presence sf that species when _the survey was conducte&. Thsre was no sigxliﬁcant change in fish
species diversity over the 5 year period that biological monit'oriné was conducted,. The number of
species present in each trophic level ‘rehlained relatively consistent through out this ‘perioci and are
representative of other coral resf fish communities around Guam (perso@ communication,.' Dr.

Steven Amesbury, Prof. Ichthyology, UOG Marine Laboratory).

11
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Table 3. Northem District Qutfall Fish Species.

shaded boxes represent that species were present

ND 1744

" {Total |

1984

Fiscal Year 1990 1991 . 1992 - 1993
- quarter _ 1[2[3[4|1]2[3[a]1(273Ta|12[3[a|1]213 4] wi6
Acanthurldae (surgeonfishes) subfamily Acanthurinae (Surgeonfishes) i
Acanthurus blochii . T ns ns ns. ns il 11 |
Acanthurus lineatus ns ns ns ns 1
Acanthurus nigricans ns ns ns ns 16
Acanthurus nigrofuscus ns ns ns ns 13
Acanthurus pyroferus ns ns ns ns 12
Acanthurus xanthopterus |ns | ns ns ns 3
Ctenochaetus binotatus ns | ns ns ns 4
Ctenochaetus hawaiiensis as ns “|ns ns 2
Ctenochaetus striatus ns ns ns ns 6
Zebrasoma flavescens ns ns ns ns | 11
‘Zebrasoma scopas ns ns| ns ns 3
Zebrasoma veliferum I ns ns as ns 1
nthuridae (Unicornfishes) subfamily Nasinae (Unicomfishes)
Naso annulatus ns | ns | ns ns ‘1
Naso lituratus ns ns ns ns 16
Naso hexacanthus ns ns| . ns ns| i 1 |
Naso tuberosus T ns ns ns nsg! 6 |
Naso viamingii _ [ns| [ |ns ns ns | 1
pAulostomIdae (Trumpetfishes) ' i
I~ Aulostomus chinensis | I Ins] [ [os] [ [ Jns[ T [ Jns] 1
{Balistidae (Triggerfishes) - ' :
¢ Balistapus undulatus ns ns ns ns 13
. Balistidae sp. ns ins ns ns 1
" Balistoides virdescens ns| ns ns ns 4
Melichthys vidua ns ns ns| ns 4
Melichythys niger_ ns ns ns ns 9
Odonus niger ins| ns ns ns [
¢ __Rhinecanthus reclangulus ns ns ns _lns L1
5 Sufflamen bursa ns ns ns ins | 10
jBlenniidae (Blennies) ' . '
" "Meiacantus atrodorsalis_____ L
iCaesionidae (Fusiliers) R
i__Caesio carulaureus [_ins) 4 2
Carangidae (Jacks; Trevallys) - k
Caranx melampygus ns i__ins 1
Gnathanodon speciosus L ns i_ims 1
{Chaetodontidae (butterflyfishes)
I Chaetodon bennetti ns nsg ¢ 10
+ Chaetodon citrinellus ns s 18
. Chaetodon ephippium ns nsi k1 F
Chaetodon lunula ns ns, i 11§
Chaetodon mertensii ns. ns 1
Chaetodon omatissimus ns ns 6
___Chaetodon punctatofasciatus ns | ns 1
Chaetodon reticulatus ns _Ins 8
Chaetodon trifasciatus ns sl 11
‘Chaetodon ulietensis |ns ns. 4§ 2
___Chaetodon unimaculatus ns i PSy i
Forcipiger flavissimus ns loomsi L 20
Hemitauricthys polylepis ns Looansi o4
Heniochus acuminatus ns Lodnsy T
_Heniochus chrysostomus ns ns s’ %5
| Heniochus singutaris _____L R i ns ns; j_dms; & 1
iCirrhitidae (Hawkfish) =~ - i
_Cimrhitichthys falco _ ns |ns]: ns ns; 4§ 5 )
- Paracirrhites arcatus ns| ns ns ns 2
i__Paracihitus forsterdi ns ns ns ;
IGobliidae (Gobies) B '
¢__Amblygobius sp. - ins] " Ins
: _Valenciennea strigatus ns ins:
jHaemulidae (Sweetlips : and Grunts) e L
:_ Scolopsis lineatus ans! 17 Tinsy
EHolocentndae o
. Myripristis spp. B [nsi | | _inmsj 1°

Holocentridae

] |_E
_ subfam'ly olocentrinae (Squirveffishes)




Table 3. Northern District Outfall Fish Species.

shaded boxes represent that species were present

Fiscal Year 1990 1991 1992 1993 1994 Total
quarter 1 (2131411123 |4 2 (3141112 (3 213 n/16
Sargocentron sp. ns ns ~_|ns ns 2
Labridae (Wrasses)
Anampses twisti [ ns ns ns ns 1
Bodianus axillaris ns: ns ns ns 12
Bodianus mesothorax ns ns ns ns 1
Cheilinus bimaculatus ns ns ns ns 5
Cheilinus chlorourus ns ns ‘Ins ns 3
Cheilinus fasciatus ns ns ns | ns 11
" Cheilinus orientalis ns ns ns ns 2
Cheilinus oxycephalus ns ns ns ns 1
Cheilinius undulatus ns ns ns ns 7
Cheilinus unifasciatus ns ns ns ns 5
Cheilio inermis |ns ns ns ns 1
Cirrhilabrus sp. ns ns ns ns 5
Coris aygula ns ns ns ns 2
Coris gaimard ns ns ns ns 14
Epinephelus sp. | ns ns |ns | ns 1
Epibulus insidiator ns ns ns ns 2
Epiephelus mema ns Ins ‘[ns| . | ns | 1
Gomphasus varius ns ns ns ns 11
Halichoeres biocellatus ns ns " |ns ns 1
Halichoeres hortulanus ns ns ns ns 14
Halichoeres margaritaceus ns ns ns ns -1
Halichoeres marginatus | ns ns ns ns 2
Halichoeres trimaculatus - ns|. ‘|ns | ns -|ns| 1
Hemigymnus melapterus | ns ns ns ns 1
Hologymnosus annulatus ns ns ns ns 1
Labrichthys unilineatus ns ns ns ns 4
Labroides dimidiatus ns ns ns ns 12
Macropharyngogon meleagris ns ns ns ns 3
‘Navoculichthys taeniourus ns ns ns ns 3
Stethojulis bandanensis ns ns [ns| ns 1
Stethojulis strigiventor ns ns ns- ns "
Thalassoma hardwickii ns ns ns ns 11
Thalassoma lutescens ns ns ns ns 15
Thalassoma purpureum ns ns ns ns 1
Thalassoma quinquevittatum ns |- ns Ins | ns 1
Thallasoma lunare ns ns ns ns | 2
Lethrinidae (Emperors) i . .
Gnathodentex aureolineatus ns ns ns ns 2
Lethrinus harak ns |ns ns | ns 1
-_Lethrinus xanthochilus ns ns ns ns|- 4
Monotaxis grandoculus ns ns ns ns 4
-JLutjanidae (Snappers) . ' )
Aphareus furca ns ns ns ns 3
Lutjanus bohar Ins|. ns ns ns| 1
- Macolor niger ns ns ns ns 9
Malcolor macularis l ns| ns ns ns 1
Microdesmidae (Dartfishes)
Nemateleotris magnifica ns | ns 3
Ptereleotris evides ns ns 12
. Ptereleotris zebra ns ‘Ins|. 7
- [Mugilidae (Mullets) : .
Parupeneus barberinus ns ns ns ns 3
Parupeneus multifasciatus l ns ns ns ns 12
Mullidae (Goatfishes) '
I Parapeneus bifasciatus I ' T T T H | Ins] T [ InsT T T Ins] 1
IMuraenidae (Moray eels) : '
|__Gymnathorax meleagris [ [ I Ins[ T T I sl [ [ Ins] | [ [ns] 1
[Ostraciidae (Trunkfish)
| Ostracion meleagris | [ Ins] T 1T Insl T T Ins] 2
Pinguipedidae (Sandperches) . : .
Parapercis clatherata ns - 9
Parapercis millipunctata ns 1
[Pomacanthidae (Angelfishes) « '
{__Centropyge flavissimus [ns 13




Table 3. Northern District Outfall Fish Species.

shaded boxes represent that species were present

Fiscal Year

1990

1991

1892

1993

1994

Total

quarter

1 .

2

3

213 |4

Centropyge shepardi

jplites diacantus

Pomacentridae (Damselfishes)

subfamil

ns
ns

112 13 [4

ns
ns

B

a|a|”

Amphiprioninae (Anemonefishes

Amphiprion chrysopterus

Amphiprion periderion

a2

3
[

2|2

Chromis acares

Pomacentridae (Damselﬁshes)

subfamfl Pomacentrinae

Abudefduf saxatalis

Chryiptera traceyi

Chrysiptera leucopoma

Piectroglyhididodon leucozona

Plectroglyphidodon dickii

Plectroglyphidodon johnstonianus

Plectroglyphidodon lacrymatus

Plectroglyphidodon sp.

Pomacentrus amboinensis

Pomacentrus grammorhynchus

Pomacentrus vaiuli

Pomachromis guamensis

Stegastes albifasciatus

Scaridae (Parrotfishes)

S R B o LU TP BN ENTY

Calototomus carolinus

Scaras altipinnus

Scarus frenatus

Scarus frontalis

Scarus ghobban _

Scarus gibbus

Scarus globiceps

Scarus schlegeli

Scarus sordidus

Scorpaenidae (Scorplonf' ishes)

RB2RR2|R|2R| 323|322 (3B 2233

2232|3333 B|2|233332222[2[7| |3|3|3

2237 327|33| 23227233132 |213|3] [7[z]2

ola|n|n]n|wa|o|w]=

Scorpaenopsis verrucosa

——

2| GRRREREERE| REREERRRRERR

El
7]
Ly

-

Serrandiae (Grouper) -

_Cepahlophoiis argus

Cephalopholis urodeta

Variola louti

-
o

NI~

Siganidae (Rabbitfish)

Siganus aregenteus

-t

Siganus spinus

-l

Sphyraenidae (Barracudas)

. Sphyraena forsteri

__1 1

1

Syngnathidae

-

Corythoichthys mtestmal‘s

- subfamily
|

nlae( (

-t

ISynodontidae (Lizardfishes)

Saurida gracilis

. Synodus spp.

E 3

. [Tetraodontidae (puffers)

-_Arothron nigropunctatus

Canthigaster solandri

Zanclidae (Moorish idol)’

Zancluls cornutus

f_total number of species

Number of fi sh species that fall under each trophic level.

44 [38 |41 [48 mm@i@lﬁamﬁammm 42 36

2| 22| 22| 2] B Bzl Bzlz
F-N

Fiscal Year . 1990 1991 i 1992 . 1993 1994

quarter 112 (3 ]4J1/2 ]3[4 ]1 (2314112341123 (4
Herbivore , 1211 (15 {17 |16 |[ns [18 |20 |16 |16 |ns (15 |14 [14 [ns |15 |13 [11 [ns |14
Carnivore 19[16 |21 |20 |19 [ns [30]29 |27 |26 |ns |25 |22 |21 |ns (23 |21 [17 Ins |19
Invertivore , 18|14 |21 |19 [19 |ns |28 |27 |25 |24 [ns [23 [20 |20 [ns |21 [20 [16 |ns |18
Planktivore 4] 311 )14 ]4 |ns| 5|6 |5 |4 |[ns|5 |5 |2 |Ins|4 |2 [2 [ns] 2
Omnivore 4] 1/2 ]2 (2 |[ns| 4|3 |3 |2 Ins|2[2 ]2 [ns|[2 |2.]2 [ns| 2
Corallivore - 5| 7]2 |15 |3 |ns| 8(/9 |8 |8 [ns|8 |8 |5 [ns|5 |4 [4 |ns 4

ND 1746



DISCUSSION
There were signiﬁc_anf changes in percentage of éover by three of the groups (bare subétrate,

turf algae and coral) at the Northern Distri;:t site from August 1989 until September 1994. The final
Biol;)gical Monitoring Report of Three Sewage Mﬂs on Guam, (Richmond et al., 1994) states
that, ;'at the Tanguisson site, coral cover has noticeably decreased which is a cause f01l'k concern."
' However, statlstlcal analysis did nof show any significant decrease in coral cover. In fact, there was
a significant increase in coral cé_vcr along the 0 m transect. These rgéult's indicate that tﬁe discharge -
hasnot hada dém'mental effect the percent cover by coral in the vicinity of the diffusers. ‘There is
no indication as fo whether this increase in coral cover is attributed to growth of existing coral
cplonic’;s or due to the presence of new coral recruits. Co@ covér was reported as beén 2% to_ 10%
in 1973 by Jones and Randall and from 1989 to 1994 coral cover in the vicinity of the outfail
évemged between 20 and 60%. |

There was a significant increase in bare substrate along all the transects, whlch appears to be
correlated with the decrease in turf algae cover. The decrease in turf algae is likely to be a result of
either grazing pressure by herbivorous fishes, or due to natural disturbances. - The presence ’of an
outfall would teﬁd to EMe t‘hg presence of turf and macro algae raiher than cause a decrease in
1ts coy)elj, because of the possible increases in nutrients. - .

There were seve@ Typhoons during the beriod '_that biological monitdﬁng was COndu&ed.
Typhoons cause a physical assault on coral reefs from wave actioﬁ, sediment laden runoff and a
disrupﬁ;)ix in water quality. The monitoring reports from UOG have made no mention of these ‘
‘occurrences or what changes in percent cover may have resulted from them. A .list of the typhoons,

 the month and year in which they occurred are given in Table 4. When comparing the changes in

21
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Table 4. Typhoons within 100 miles of Guam from 1980 until 1993.

Typhoon_ Maximum
- | Name Month Year | Intensity
Andy - April 1989 155 mph
Koryn January | 1990 75 mph
Russ December 1990 140 mph
Youri November 1991 175 mph
Omar August 1992 1 120 mph.
Brian Octoi)er 1992 - 75 mph
Elsie | November 1992 105 mph
Hunt November 1992 75 mph
Gay November 1992 100 lhph

source: National Weather Service, Tiyan, Guam.

ND 1748
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percent cover of the six benthic categories aﬂér the occurrence of a single, or series of typhoons, it
is pbss»ible to correlate some of these changes w1th the typhoons. Most obvious are the large
increases in the percentage of bare substrate, and a reduction in the percentage of coral cover after -
typhoons have occured. Also, the reducﬁr)n in turf algae after the series of 1992 typhoons, may be
aresult of typhoons cleaning out large portions of algae and grazing pressure keeping it at low levels.
_The same trends occured at the Agana Bay Qutt’all'.sites, which tends to support the hypothesis that
| thesra changes in benthic cover were as a reéult of natural disturbances rathcr than the discharge
itself.. Howevrar, caution must be taken in making any assumptions as to how the typhoons, and
grazing pressures have effected the benthic community in fne area of the outfall, as there was no data
from non impacted control sites with Wh‘ich to make a comparison.

Water quality mr)nitoring of the receiving waters conducted on a quarterly basis since 1989 has
not indicated th:;.lt the dischargé has had a detrimental impact on. the quality of the receiving waters.
The water quality parameters monitored include; pH, salinity, temperature, turbidity, dissolved
oxygen, and fecal coliform. In gérieral the results are within an ercceptable rrlnge when compared to
the control site, with the exqeption of the indicator bacteria fecal coliform,Which was often elevated
in the discharge area. Thére has been no reported incide.nces.of mass fish or invertebraté mortalities,
disease in organisms or_any other adverse_bir)logical impacts related to the discharge. |

In géneral results from both the water quality and biol_ogical monitoring have not indicated that
there has been any adverse effects on I.’né coral reef environment from the discharge at Ténguisson.
The increase in the percentage of benthic cover by coral and the results of trre fish surveys.are
- positive signs of reef health. The increase in bare substrate dccurred at both the Tarrguisson and

Agana sites, and is likely to be as a result of natural disturbances rather than the discharge itself.
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