Vol 3 Wastewater System
Table of Contents

VOLUME 3
TABLE OF CONTENTS

WASTEWATER SYSTEM SUMMARY

CHAPTER 1 - WASTEWATER SYSTEM DESCRIPTION

1.1
1.2

1.3

1.4
1.5
1.6

INtOAUCHION .ottt 1-1
Wastewater Treatment Plants (WWTP) ..o 1-1
1.2.1  Agat-Santa Rita STP ...cccooviiiiiiiiiiicciccerece e 1-1
1.2.2° Hagatna STP ..o s 1-2
1.2.3  Baza Gardens STP ...ttt 1-2
1.2.4  Umatac-Mefizo STP ..o 1-4
1.2.5  Northern District STP ..o 1-4
1.2.6  Inarajan STP ... 1-5
1.2.7  Pago SOCIO STP ..o 1-5
Wastewater Collection SYStEM ......coviiuiiiiiciiiie s 1-5
1.3.1  Wastewater Collection PIpelines .......ccccoceiiiiiiiiiiiiniiiiiiiiciccccceccieeinns 1-6
1.3.2  Wastewater Pump Stations ... 1-6
CONCIUSIONS ottt 1-6
RecomMMENAatioNS ... 1-7
CIP IMPACES 1ot aa st 1-7

CHAPTER 2 - WASTEWATER REGULATORY ISSUES

2.1
2.2

2.3
24

2.5
2.6
2.7

TOEEOAUCTION ettt ettt s e s et e e st esessesesnsesenesenensen 2-1
ClEAN WALET ACE wveueviuiiririeieieitintse ettt sttt ettt ettt ettt et ebebese et et ebeses e e saeseaeesetes 2-1
2.2.1 National Pollution Discharge Elimination SyStem ..........cccccoevvivicnivicncriininnenens 2-1
222 BIOSOLAS .oveiiiiiiiiiiccci s 2-2
223  Guam Water Quality Standards .......c.ccoeeeerniieininicinceneeseeeeceenseeens 2-2
2.2.4  Operator Certification Program ... 2-2
Ground Water Under the Direct Influence (GWUDI) of Surface Water ........cccccoeuuueee 2-3
Potential Future Regulatory ReqUITEMENtS .......ccocoveueiviiieiiininiciiiiicciceeceeiceenes 2-4
241 SSO Programs ...ttt 2-4
242 Secondary Treatment WaIVErS ......ccccceeereeierereinininieniniisieeeeesesesesesesesesesesesenns 2-4
CONCIUSIONS ittt 2-4
RecomMMENdations .....c.ccciiiiiiiiiniiiniiiii s 2-5
CIP IMPACES ottt et 2-5

October 2006 Final WRMP i



Vol 3 Wastewater Systems
Table of Contents

CHAPTER 3 - WASTEWATER FACILITIES CONDITION ASSESSMENT

3.1
3.2
3.3
34

3.5
3.6
3.7

TNEEOAUCTION ettt ettt et bbb e se s ebessebeseesesessesesesesesennas 3-1
ASSESSMENt APPIOACH .eiviiiiiiiiiiiiiic s 3-1
Factors Affection CONAItION ..ciiiicieirierieeiesieieeeteeree ettt resteaessesestessesse e ebessessessesess 3-3
CONAIION ASSESSITIENE uveuietiirerrerierisrerieteestestesseestessesseseesessessessesestessessessssessessesessessessessesesseses 3-4
3.4.1  Hagatna STP oo 3-4
3.4.2  Agat-Santa Rita STP ...ccoiiiiiiiiiiiiiciiicri s 3-4
3.4.3  Baza Gardens STP .ottt ettt ve b enean 3-5
3.4.4  I0arajan STP .t 3-5
3.4.5 Notrthernt DIStriCt STP ..occicvivevieieisinieieiseseietee st aere e es e ssessessesens 3-5
3.4.6  Umatac-Metizo STP .c.oociviviieieiiiiecntseetecsese ettt 3-6
3.4.7  Pago SOCIO STP ... 3-6
3.4.8  Wastewater PUump Stations ... s 3-6
CONCIUSIONS 11evrevietietiieeeesesiest et e ess et e e e te st e e e e s te st e s eseese st essessesassessessesassessessaseesessessesessansaseases 3-7
RECOMMENAATONS 1.ttt ettt ettt e st e et et esesessesasesessesassssesasessesanses 3-7
CIP IMPACES .ottt 3-8

CHAPTER 4 - WASTEWATER COLLECTION SYSTEM

4.1

4.2

4.3

4.4

IOEEOAUCHON et eaens 4-1
411 ODBJECHVES ottt 4-1
Existing ColleCtion SYSTEM ......ciuiiiiiiiiiiiiiiiiiiic s sssaasaes 4-1
4.2.1  System Description/OVELVIEW .......cccucuiuiuriieeeieiniiniieeeieesessssessesessessssessesessssenes 4-1
4.2.2  GIAVILY SEWELS ..oiiiiiiiiiiiiiiiiiiiciccc bbb 4-1
423  Pump Stations/FOrcemaing .......ccccreuvieicrneuniinieneneineieeenesesseeessesesessseeseessenne 4-2
424 MANOIES oo 4-2
425 LAteralS .o 4-2
Completed Work/EXISNZ PIOZIAMS ..c.vuvueueuciiiriieieieineineeeneseaseiseeessessessessessssessesesseanes 4-3
43.1 Completed Manhole INSPECONS ....cuvviuieiiiieiiiiriiiieiiiceiiieeceeeeseeaenens 4-3
4.3.2  TFlushing Program ... 43
Critical SEWETr ASSESSIMEINL ...ucuiuiuiuiiiieiiieieieiitiiiieie s 4-3
4.4.1  Risk of Failure ... 4-3
4.4.1.1  Structural Failure Mechanisms .......c.cccveiiiiininnicnicicnciccees 4-4

4.4.1.2  Operational Failure Mechanisms ........cccccevuvieiiiniiiiniinniiceines 4-4
4.4.1.2.1 High MaiNtenance ... enesesesenes 4-4

4.4.1.2.2 Spill INCIAENLS .ceoviinieiiiiciciriceecie s 4-4

4.4.2  Consequence Of Failure ... 4-5
4.42.1  Spill Area SENSIIVILY .c.ovcuiecurieciiieiiciiciiieisiieissicisiessiessiessiessssessaenaes 4-5

4422  Potential SPill S1Z€ ....cocvvviiiiiiiiiiiiic s 4-5

4.4.2.3  Repair DIfficulty ....ccccoiiiviiiiiiiiiic e 4-5

October 2006 Final WRMP



Vol 3 Wastewater System
Table of Contents

4.5 Critical Sewer Assessment RatiNg ......cccocciuiiviiiiiiiiiiniiiceeenienes 4-6
4.5.1  Available InfOrmation ... 4-6
4.5.2  Risk Of Failure ....ccccciuviiiiiiiiiiiiicc e 4-6
4521  Sewer Inventory Data ... 4-6
4.5.2.1.1 PIPE SIZE oviieiiiiiiiciciiccicc s 4-7
4.5.2.1.2 Pipe Matefial ..o 4-7
4.5.2.1.3 FOrcemMalns ....ccccceiiiiiiiiiiiiiiiiccc e 4-8
4.5.2.1.4 Construction Date ... 4-8
4.5.2.1.5 Pipe Invert Elevation ... 4-8
4522 SPIll RECOLAS ...uuvriuiiiiiiiiiciiciiciicie s ssas 4-8
453 Consequence of Failure ... 4-9
4.5.3.1  SEWEL SIZE .ooviiiiiiiiiiiicc e 4-9
4.5.3.2  SPill IMPACES ..vueiiiiiiiiiiiciciiccie s 4-9
454 RAUNGS .ocvieiiiciiciicic bbb 4-9
4.5.5 Results of Critical ASSESSIMENL ..c.vviiiiiriiiiiiiicceeeeee s 4-10
4.6 CONAIION ASSESSINCIIE ..euveviieieiiirieeieiiieeiereicee ettt s s sessessaessans 4-10
4.6.1  Manhole INSPECLIONS .....cuiviiiiuiiiiiiiiieiiiiceece e 4-10
4.0.1.1  GPS LOCAHON ittt sesas 4-11
4.6.1.2  Ground SULface ... 4-12
4.6.1.3 Manhole Cover, Frame, and Rungs ......ccccccoevvievnncvninccnnicennes 4-12
4.6.1.4 Manhole Cone, Barrel, Bench and Channel .......cccoooeveieieivrevennnene. 4-12
4.6.1.5  Flow CharaCteriStICS ...uvvviieeeueiererereieieieierereisisisieeseeseeseseesesesesesesesns 4-12
4.0.1.0  PIPES oot 4-12
4.0.1.7  FINAINGS ceviiiiciiiicieeceeceet e es 4-13
4.6.1.7.1 Evidence of Collection System Surchafrge .......ccccovuverviriniucunnnee. 4-13
4.6.1.7.2 GIEASE .ecviiiiiiiciiiit e 4-13
4.0.1.7.3 SIIE coiiiiiic e 4-14
4.6.1.7.4 Manhole Barrel Infiltration ..........cccccevvvvinnnnniicccccccee, 4-14
4.6.1.7.5 Manhole Frame to Ring Seal ........ccccccoeviviviiinniiniiiiiccne, 4-14
4.6.2 Forcemain INSPECtiONS ....covivviiiiiiiiiccccc s 4-14
4.6.2.1  Reconnaissance/Inspection of Fittings ......cccoceveeereerneeenceencreeneenenens 4-15
4.6.2.2 Inspection of Forcemain Discharge Pipe and Manhole .................... 4-16
4.6.2.3  Liquid Sulfide Sampling ........cccceverviviniciiininiciiiiicriieeceenecenens 4-17
4.6.3  GWA/GEPA Staff INtErVIEWS ..ceuveeveieiieiieeiereireiseeeeienenseissieseesessessseeseessesseseans 4-17
4.7 CAPACILY ASSESSIMCIIE wuevuiuieieiiisieiieicieieieieiete ettt b bbb senaesenes 4-19
471  Flow/Rain Datad COLECHON wueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeseeseeseseeseeseeeens 4-19
4711 APPLOACh i 4-19
4.7.1.1.1 Short-term Metering Program .......cccccoevviivivinicnnincnnincnnnnn. 4-19
4.7.1.1.2 Focused Metering Program ..........ccccevvviviiiicceeeeeeeisinneenes 4-20

October 2006 Final WRMP iii



Vol 3 Wastewater Systems
Table of Contents

4702 DAA ettt ettt ettt 4-20

472 1/1 Factor DeVEIOPMENL ..c.cveviiiiiiieciciiiieieeiei et 4-20

4.7.3  Hydraulic MOdElNg .......ccoviviiiiiiiiiiiccicciciciieeess e 4-20

4.7.3.1  Model Sewer NEtWOTrK .ovveeeiiriririeieeiirieiee ettt eeseseeees 4-20

4.7.3.1.1 Pipe NetWOrk ...ccccovviiiiiiiiiiriiciiiicscceeceseeeneennae 4-20

4.7.3.1.2 Pump StatioNS.....ccccueecuiecuiciiciieiieieieeeeeieseisesssssesssesssesssenans 4-23

4.7.3.1.3 Special StIUCTULES ..ot 4-24

4.7.3.2  Current Dry Weather FIOWS ....cccccoviiiiiiiiiiiiiiiinccc 4-26

4.7.3.3  Future Dry Weather FIOWS ..c.ccoviviiiiiiiiiiiiccceceeeeeeeenes 4-26

4.7.3.4  Wet Weather FIOWS ..ooivieieiiiiciieieecesecetee ettt esne s s 4-29

4.7.3.5 Review of Flow Metering Results ........cccccoovvirinniinnniiciicnnn 4-34

4.7.3.5.1 Northern District STP Setvice Afea .ccovvveeeeverenererieereererireenens 4-34

4.7.3.5.2 Hagatna STP Service ALea ... 4-34

4.7.3.5.3 Agat-Santa Rita STP Service Area .....ccccovvvviviivvinicniininicnnnnn, 4-35

4.7.3.5.4 Umatac-Merizo STP Service ALea ...ccovververerereeireirieeeeriecreeenens 4-35

4.7.3.5.5 Inarajan STP Service ALea ......ccccviveerinieeiriniceeriieeeseeeneenes 4-36

4.7.3.5.6 Baza Gardens STP ..ot 4-36

4.7.3.6 Modeling Results ........cccoviiiiiiviiiiiniiiiiicice 4-36

4.7.3.6.1 NDSTP ServiCe ATCA .ecvvvreveereeriririeieeereeneneeieseseesesesssssssssesessssesens 4-36

4.7.3.6.2 Hagatna STP Service ALea....cccouieuviniereerinieieiriiereerieeenseeeenenne 4-39

4.7.3.6.3 Agat-Santa Rita STP Service Area......ccvvivivinicviniiciiniicnnn, 4-42

4.7.3.6.4 Baza Gardens STP Sefrvice Atea.....ccuevecirereririererieinirieerieeseennens 4-42

4.8 Conclusions, Recommendations and CIP Projects ... 4-45
4.8.1  CONCIUSIONS teuiieiiieiiteietrie ettt ettt sttt ettt ettt et et et st e e eesenens 4-45

4.8.2 Recommendations for Preventative Maintenance .......cceoeeveeveverererereerereerenereenene 4-45

4.8.3 Recommendations for Prioritized Inspection/Ongoing Data Collection ....... 4-46

484 CIP PrOJECtS ittt s 4-47

4.8.5  Spill Response Plan ... 4-47
Exhibits 4A.1a -1e — Pipe DIAMELEL ....ccvuiiuiiiiiiiiiiiiiciiiceticees s 4-48
Exhibits 4A.2a -2e — Pipe Material .......cccccoiiiiiiiiiiiiiiiiicii s 4-53
Exhibits 4A.3a - 36 — PIPE AZE .oviiiiiiiiiiiecc e 4-58
Exhibits 4A.4a - 4e — Pipe Invert EIeVation ..o 4-63
Exhibits 4A.5a - 5e — Potable Wells and Ground Water Protection Zone .......cococveeeeererereennnes 4-68
Exhibits 4A.6a - 6e — Critical Sewer RatiNg ......cccccevviviiiiiiiiiiiniiiicceanes 4-73
Exhibit 4B.1a — 1e — Manhole INSPECtiONS ......ccccviiiuieiiriiiiiiiiiiiiiiiriicccicee s 4-78
Exhibit 4C.1 — Example Field Inspection Report FOrm ... 4-83

CHAPTER 5 - WASTEWATER TREATMENT FACILITIES

5.1 TELOAUCHION ettt ettt ettt e et e e et eeeuteseteeeeeeeaatesaseesentesaneeeesseesaseesansesatesasaesaneeean 5-1

iv October 2006 Final WRMP



Vol 3 Wastewater System
Table of Contents

5.2

5.3

5.4

5.5

5.6

5.7

5.8

5.9

5.10
5.11

APPIOACH et 5-3
52.1 Available INfOrmation ......coovveinininiiiiiceceeeeeeieeee e 5-3
522 Chapter OfganiZation ........ccceviviviririiiiiieeieieeieeieieieteieissssessssssss s ssssssssseses 5-5
Agat-Santa Ritd STP ....cccoiiiiiiicceeee e ens 5-7
5.3.1  INErOAUCHON ..oviiiiiiiiiciiiciiet e 5-7
5.3.2 Wastewater Characteristics and NPDES Permit Requirements .........cccccoeuevuee. 5-11
5.3.3  Capacity ASSESSIMENL ..cucueuiuiiriiiiiiiisiseseseieieesereseseseseseses et sesesesenes 5-22
5.3.4  Recommended CIP ... seesesesenes 5-23
Hagatna STP ..o 5-25
541 INTOAUCHON wovuviieiiiiiiiiciiciic s 5-25
5.4.2 Wastewater Characteristics and NPDES Permit Requirements .........ccccoeueuuee. 5-29
543 Capacity ASSESSIMENL ..ooviuuiiuiieiiiieieieiieieteieie st s st sesssssaesenssassesennans 5-34
544 Recommended CIP ... 5-34
Baza Gardens STP ...ttt 5-35
551 INErOAUCHOMN w.oviiiiiiiiiiic et 5-35
5.5.2  Wastewater Characteristics and NPDES Permit Requirements .........c.cccoeueueee. 5-39
5.5.3  Capacity ASSESSIMENL ...ociuiuiiiuiiiiiiiiieiiiiieieieiiie ettt sessans 5-49
5.54 Recommended CIP ... 5-49
Umatac-Merizo STP ...ccciiiiiiiiiiiiiiiic s 5-50
5.6.1  INEIOAUCHON wevivirieiiiicicieiicete ettt saiaes 5-50
5.6.2 Wastewater Characteristics and NPDES Permit Requirements .........ccccceuevueee. 5-54
5.6.3  Capacity ASSESSIMENT ...ociuiuiiiiiiiiiiiicieiiicieiice s 5-60
5.64 Recommended CIP ... 5-60
Northern DIstrict STP ..o 5-60
5.7.1  INErOAUCHON weviviiiieiiiiieiiiiciiccs ettt cnnes 5-60
5.7.2  Wastewater Characteristics and NPDES Permits .......coceeeeeeieicccceeenenenes 5-64
5.7.3  Capacity ASSESSIMENL ..cucueuiuiiriririiiiiisiseeieieieesere e seseseaes st ssssssesesesenes 5-69
574  Recommended CIP ... seesesesenens 5-69
Inarajan STP ..o 5-70
5.8.1  INELOAUCHON wevvviiiiiieii ettt 5-70
5.8.2  Wastewater CharaCteriStiCS .....eoviuiiiririririririiiiiiciceiceteteeeeeeese s 5-72
5.8.3  Capacity ASSESSIMENL ...eiuuiiuiiiiiieieieiiseieseteie s eieeeses et sesssassesennans 5-72
5.84 Recommended CIP ........ccviiiiiniiiiiiiicsicesiseeseesssseens 5-72
Pago-S0Cio STP ..o 5-73
5.9.1 Biosolids Handling Consolidation ... 5-73
5.9.2  Conversion of Pago Scio STP ... 5-73
5.9.3 Consolidation with Military FacIlities .......ccocvvrrririneririineieeeceeeceieenerenenenes 5-73
CONCIUSIONS ittt sae e benes 5-74
Recommendations .......cccciiiiiiiiiininiiiiiccce s 5-75

October 2006 Final WRMP v



Vol 3 Wastewater Systems
Table of Contents

5.12

CIP IMPACES ittt 5-75

CHAPTER 6 - SEPTIC SYSTEMS

6.1

6.2

6.3

6.4

6.5

Introduction/Back@round ......c..cvcrenciniciniciicececeeeeeeee e 6-1
6.1.1  Regulatory ENVIFONMENT ...cccciiiiiiiiiiiiiiiiiiiiiicccciciiciieesesssesesssssssssssssssas 6-1
6.1.1.1  IWDS Enabling Legislation .........ccccccevnieririnieniiinieiniieeniceeesiees 6-1
6.1.1.2  GEPA Regulations ..o 6-1
6.1.1.3  Zoning & Land USe ......ccccevviviriririniriiiiiicccceceeeeeeeeees 06-8
6.1.1.4  Building Permit Zoning Requirements
for Residential DevelOPmMENt ......ccccccucuiiiiiieiiiiiiinininiiiiccccceeeeeee s 6-8
0.1.1.5  GWUDI ..ot 6-9
Geographic Distribution of IWDDS ... 6-10
6.2.1  Northern & Central REgIONS ......ccovviuiiviiiiiiiiiiiiniiicinicnes 6-10
6.2.1.1  GPS Plot of Existing IWDS ......cccceviiiiiiininiiiiscecnes 6-10
6.2.1.2  Northern & Central Aquifer Well Fields ......ccccovveervnicicrvniicvnines 6-11
6.2.1.3  EXIStINg SEWEr SYStEM ..c.cviviiiiiiiiiiiiiiiiiiiiiiicsssse s 6-13
6.2.2  Southern RegIoN ... 6-13
6.2.2.1  GPS Plot of Existing IWDS ......ccccoviiiiiiiiiiciincsiieienes 6-13
6.2.2.2  Surface Water & Ground Water Collection .........cccvveeuevvinicreunenenes 6-13
6.2.2.3  EXIStINg SEWEr SYStEM .cuivviviiiiiiiiiiiiiiiiiiisss s 6-13
0.2.3  U.S. MIlitary PIOPEILY ...vucuieiiiiiiiiiriiciiiciricisiciictsitcie st 6-14
Existing Conditions, Impacts on Water Quality of Aquifer ..o, 6-14
6.3.1 Current Wastewater Flow Rates ... 6-14
6.3.2  Aquifer Yield and Other Potable Water SOULCES .....cccovuiivivviiiiciviniiciiiicnens 6-16
6.3.3 Measurable Impacts on Water Quality .......cccocovvviiiiiniiiiiiiiicns 6-16
6.3.4 Existing Sewer Hook-up Needs ... 6-17
Future Growth SCENArIOs ... 6-18
6.4.1 Population and HOUSING ....ccvvviiiiiiiniiiiiiiiiiiiicceeesenecenens 6-18
6.4.2  Water Demand ... s 6-18
6.4.3  Wastewater System CaAPACILY .....covrueviiiiiiiiiiiiiiiiee s 06-18
0.43.1  GWA STP’S o 06-18
0.43.2  MILtary STP’S ..oocviiiiiiciiiciiciicct s 6-19
Possible Mitigation Methods ... 6-19
6.5.1  Existing Wastewater Collection System EXtension ... 6-19
6.5.2  Alternate Wastewater Treatment Methods .......cccoccceevicienniccnnccerccnens 6-20
6.5.3  Advanced On-Site TIEaAtMENt ....ccceuririiiiiiiniiiciiice s 6-20
6.5.3.1  On-Site Gray Water Treatment SyStem .......cccccevevvvrvininrininienninienns 6-21
6.5.3.2  On-Site Wastewater System Nitrogen Reduction Upgrade
Using Biotextile FIIters ... 6-22
6.5.3.3  On-Site Wastewater System Cost & Upgrade Considerations .......... 6-24

vi

October 2006 Final WRMP



Vol 3 Wastewater System
Table of Contents

6.5.4 Decentralized Wastewater Collection and TTeatment .....cceeeeeveeereerereereereenenns 6-25
6.5.5 Centralized Water TTEAMENT c.vcvvrivrevieriereeereireieeeteerestestee e eressessesereeressessesseseess 6-25
6.6 Institutional and Administrative Considerations for Mitigation Action .........ccccccuueeee. 6-27
6.7 FULUTE ACHONS crtitieiireeiietiieteesieete ettt ettt a ettt se st essetesasesesesassesesesessesanes 6-27
6.8 ALLEINATVE SOIULIONS .ouvivieieveiireirietisteteiereesteesteestetesesseseesesessesessesaseesesessesessesessesessssesssesenses 6-28
6.8.1 Sewering of all Unsewered Properties .........ccoovviiviviniiiniiiiininicenicenens 6-28
0.8.2  Sewer Properties near Existing Sewers and/or in the 1000-ft Well Buffer ...... 6-28
6.8.3 Centralized Water THEAMMENT ..vcvicerrerireerereesieesieiteteeereeeseesseessesesseressesesessesessens 6-33
6.9 CONCIUSIONS 1utiuriuiriirieieteisiesietetsestesteestestessetesessessesseseesessessessesessessenseseesessensessesestssensensenens 6-35
6.10  ReCOMMENAATIONS 1iiviiiieriiriiieieietestertestere e stesteseeteetessesseseetestessesseseesessesseseesessessessesessesnnsesens 6-35
0.11  CIP IMPACES vttt ettt sets e s eeneacs 6.35
REEEIEIICES vttt ettt ettt r st es b e st e b et e st e st ese et e s essaseesess et essasaesensesensansases 6-36

CHAPTER 7 - WATER REUSE

7.1 INErOAUCHON i 7-1
7.2 Regulations for Beneficial Wastewater Reuse ..o 7-1
7.2.1 Common Types of Wastewater Reuse Applications ........cccccceeeciciciiiniiiiininnne 7-2

7.2.1.1  Groundwater Recharge ... 7-2

7.2.1.2  Industrial REUSE ...cocciviiiiiiiiiiciciiccic 7-3

7.2.1.3  Environmental REUSE ..o 7-3

7.2.1.4  Unrestricted Urban REUSE ....ccovviiueiriiiiiiiriicciiiccerccceceeeeeas 7-3

7.2.1.5 Restricted Urban ReuSe ......cccocuviiviiiiiiiiiniiciciiccccceecceeiiaes 7-3

7.2.1.6  Restricted Recreational ReUse ......cccueeueueiciciciiciiniciiiiieccce, 7-3

7.2.1.7  Unrestricted Recreational REUSE .......ccoeuvvviviiiininiiiniiicccicccnes 7-4

7.2.1.8  Agricultural Reuse on Non-Food Crops ........ccccvieevniceninicrcninnes 7-4

7.2.1.9  Agricultural Reuse on Food Crops ... 7-4

7.2.1.10 Indirect Potable REUSE ....cccccceueueieuiiiiiiniriiriiiicccceieeeeenenenees 7-4

7.2.2  Comparison of Hawaii’s and California’s Standards for Beneficial Uses ........... 7-4

7.3 Current Wastewater Production, Treatment and Reuse Opportunities ........ccovveecueuenes 7-5
7.3.1  Reuse Opportunities in the Agat-Santa Rita STP Vicinity .......cccocovvvcievirinnnnes 7-8

7.3.2  Reuse Opportunities in the Hagatna STP Vicinity ... 7-9

7.3.3  Reuse Opportunities in the Baza Gardens STP Vicinity ......ccccccevvvvvvineenes 7-10

7.3.4  Reuse Opportunities in the Umatac-Merizo STP Vicinity .......cccevvvvivirinnee 7-13

7.3.5 Reuse Opportunities in the Northern District STP ViIcinity .....ccccvvvevvrinnennes 7-14

7.3.6  Reuse Opportunities in the Inarajan STP Vicinity ..., 7-15

7.3.7  Reuse Opportunities in the Pago Socio STP Vicinity ......ccccccceeevivivvvivivenenenee 7-15

7.4 Summary of Reuse Alternatives Proposed in Previous Plans ........c.ccccevvevvnicivnicnnnes 7-16

7.4.1 Reuse Alternatives Proposed in Guam Islandwide Wastewater Facilities Plan 7-16
7.4.2  Reuse Alternatives Proposed in Guam Water Facilities Master Plan Update .7-16

October 2006 Final WRMP vii



Vol 3 Wastewater Systems
Table of Contents

7.5 Potential Funding SOULCES ..o 7-17
7.6 CONCIUSION .tittetietietiitetiettete sttt e et ete st e b e s eteete st e b eseebesbassessessesessessessesessessessesssessensansasens 7-17
7.7 RecOMMENAATIONS .uiuiieiiiiiiiieieieiseee et sttt ese e et e b essebeesesbeansnenas 7-17
7.8 CIP IMPACES ettt sttt et 7-18

CHAPTER 8 - BIOSOLIDS MANAGEMENT

8.1 INtOAUCHION .ttt 8-1
8.2 Regulation for the Reuse and Disposal of BIosOldS ........cccovviviiviiiiiiciiiiiees 8-1
8.2.1 Land Application to Condition or Fertilize SOl ......cccovceuervnieiervniccrriccriniees 8-1
8.2.1.1 Pollutant Limits of Heavy Metals for Land Application ...........c......... 8-2
8.2.1.2  Class A BIOSOUAS ...cuouiiiiiiiiccicicieccicictciee e 8-3
8.2.1.3  Class B BiOSOIAS ....coouviiuiiiiiiiiiciciciciciciciccicccccciceennes 8-4
8.2.1.4  Vector Attraction Reduction for Land Application .........cccceveeueuenee. 8-5
8.2.1.5 Land Application AItErNatives .........ccoveeerrivicereisinieieisiiciensiisenenens 8-6
8.2.2  Surface DISPOsal ..o 8-7
8.2.2.1  Pollutant Limits of Heavy Metals for Surface Disposal ...........cccc....... 8-7
8.2.2.2  Pathogen Class and Vector Attraction Reduction
for Surface Disposal ... 8-7
8.2.2.3  Surface Disposal AIterNatives ......cccooveeuevreicrrinieierrenieersesienenseseenens 8-8
8.2.3  Biosolids INCINEIAtION ....ccviiiuiiiiiiiiiiciiiiieicet e 8-8
8.3 General Biosolids Treatment PLOCESSES ....c.cceuiueueuiueiiieriiiieinieieiririeeceeeecieenevenesenesenenens 8-8
8.4 Current Biosolids Production, Treatment and Disposal on Guam ........ccccevvviiiinnenes 8-9
8.4.1 Northern District STP (Including Hagatna and Baza Gardens STPs) ............ 8-10
8.4.2  Inarajan STP ... 8-11
8.4.3  Umatac-Merizo STP ..o 8-11
8.4.4 Current Proposal for Centralized Biosolids Treatment ........c.ccceeeeecucucucuencnnne 8-12
8.5 Evaluation of Beneficial Reuse and Disposal Alternatives for Guam’s Biosolids ........ 8-12
8.5.1 Alternative I: Landfill Alternative Daily Cover (ADC) ....ccccccevvvueninnnnnnnnee. 8-12
8.5.2  Alternative II: Landfilling of Biosolids........ccccceviiiiniiiiiiiniiiiinicciiccines 8-13
8.5.3 Alternative III: Incineration of BioSOIdS ......ccccccceuiiriririninininininiiicccccccicnee 8-13
8.5.4  Alternative IV: Liquid Biosolids Application on Agriculture Land ................. 8-13
8.5.5 Alternative V: Dewatered Biosolids Application on Agriculture Land ........... 8-14
8.6 CONCIUSIONS 1ttt b bbb benes 8-14
8.7 Recommendations ... 8-15
8.8 CIP IMPACES vttt et 8-15
RELEICNCES ot 8-15

CHAPTER 9 - RECOMMENDED WASTEWATER CIP

9.1 INtrOUCHION .ottt 9-1
9.2 Project RanKing.......cccccvuviiiiiiiiiiiiiiiiiiiccc s 9-1

viii October 2006 Final WRMP



Vol 3 Wastewater System
Table of Contents

9.3
9.4
9.5

No.
2-1
3-1
3-2
3-3
4-1

43
4.4
5-1
52
53
5.4
55
5.6
5.7
5-8
59
5-10
5-11
5-12
5-13
6-1
6-2
6-3
6-4
6-5
6-6
6-7
6-8
6-9

6-10

CONCIUSIONS ottt 9-3
RecOMMENAAIONS ....vviiiiiiiiiicie ettt 9-3
CIP IMPACES 1ttt ss e 9-4
TABLES

Page
Direct Responsible Charge Position Requirements ........cccovveeueuvenieeirenieenrnieensineenes 2-3
Assessment EIEMENTS ....c.ciiiiiiiiiiiiiiiiiciicie e esasnens 3-1
Equipment Physical Condition Rating .........ccccoviiiiiiiiiininicicccccnens 3-3
Equipment Functional Condition Rating ........ccceeuvivivinininininininiiiiiicciccceceeeeennes 3-3
Risk Of Failure ....ccouviviiiiiiiiiiiii s 4-6
Consequence of Failure ... 4-9
Flow Factors Developed from Flow Monitofing Study ... 4-27
New Areas Assumed Sewered by 2025 .......ccviviviviivininiiiiiiiiccccceceeeeees 4-28
GWA Sewage Treatment Plants OVEIVIEW ......ccoceeueuririciemrinieieeiriieeseeeenseceenesseeeenens 5-5
Agat-Santa Rita STP NPDES ReqUiremMents ......ccocoueueuririiemnininieieisiieeneinicensssesenenens 5-8
Agat-Santa Rita STP - Influent and Effluent Wastewater Charactefistics .........c.ccuuu.e. 5-11
Averages of the Monthly Average Influent BOD; and TSS ..o, 5-22
Calculated STP Capacity COMPALISON ....cveuiecvviecreiriieieiririeieieisieeteseeeeeee e sessesseesens 5-23
Hagatna STP NPDES ReqUIreMents .......cccoceeuiiiiinininininiiiiscccscscsesesesesesenenns 5-26
Hagatna STP Influent and Effluent Wastewater Characteristics ........cccoovuveerrivinucunannn. 5-30
Baza Gardens STP NPDES ReqUiremMents .......cccevireininicinniicicccn s 5-36
Baza Gardens STP Influent and Effluent Wastewater Characteristics ........coovueeueuenee. 5-40
Umatac-Merizo STP NPDES Requirements ..o 5-51
Umatac-Merizo STP Influent and Effluent Wastewater Characteristics ...........ccceuunee. 5-56
Northern District STP NPDES ... 5-61
Northern District STP Influent and Effluent Wastewater Charactefistics ..........c....... 5-64
Minimum Safe Horizontal Distances in Feet ..., 6-7
GWA Active Customer Count as 0f 03-10-2000 ......c.ccccceceuereeeereeeerneereereeeeseeneens 6-15
No. of Residents Assumed to Use Septic Systems in STP Service Areas......c.ccovueuunee. 06-16
GWA STP CaPaCILy .cucvceiiiiiiiciiiicsi s sanes 6-18
Common Gray Water System COMPONENLS ...cvuiurvivcmiiimiiiiiiiiiiiiiiissssnns 6-21
Comparison of Typical Septic Tank and Biotextile Filter Effluents .........cccccocoevvivinnnnn 6-23
Biotextile Filter Upgrade Requirements for Residential Lots .......ccccccoceiciiniiiinnininnes 6-24
Apparent Unsewered Properties Near Wells and Sewers......c.cvccevveniceirinicreerinicnenn. 6-29

Construction Cost Estimate to Intercept Apparent Unsewered Properties
near Wells and EXIStNZ SEWELS ....cuvvviiuiiriiiiiiriicieiriieietrice e senens 6-29

Construction Cost Estimate to Intercept Apparent Unsewered Properties
in Areas with Density Greater than One Unit Per acre ......ccuvueceeureviieeuenrenieenenrinienenen. 6-30

October 2006 Final WRMP ix



Vol 3 Wastewater Systems
Table of Contents

6-11

7-1

7-2
7-3
7-4
75
7-6
7-7
7-8
8-1
8-2
83
8-4
85
8-6
87
8-8
8-9
8-10
8-11

9-1
9-2
9-3
9-4
9-4a
9-5
9-5a
9-6
9-6a
9-7
9-7a
9-8
9-8a
9-9
9-9a
9-10

Construction Cost Estimate to Intercept Apparent Unsewered Properties in Areas with

Density Greater than One Unit per Acre but not near Existing Sewers or Wells ........ 6-30
Comparison of Beneficial Uses and Associated Reuse Categories for

Hawaii and CalifOrnia ......cccceveiieuiiniieiiiceeceecceeeee e esens 7-5
Golf Course Survey Results (Private COULSES)....ceiirimrririnininininiiieeeeeeerererereresesesesesessenees 7-6
Agat-Santa Rita STP Effluent Characteristics ... 7-9
Hagatna STP Effluent CharacCteriStiCs .......cocviiiuiiueiiiiininiiinininisiniiiiecceeeeenesesesessnsees 7-10
Baza Gardens STP Effluent CharacCteriStiCs ......evuiereurinieremrurieeenenriieieneeeeesenseseesenens 7-12
Estimated Irrigation Demand from Golf Courses Located in the Talofofo Village ....7-13
Umatac-Merizo STP Effluent CharacterisStiCs ......ouvuiieieeeeerereuererenererererereresessseesnnens 7-14
Northern District STP Effluent CharacteristiCs .......ocoviieeeeciieieieieicieieieeeeeseseseens 7-15
Pollutant Limits for all Land-Applied BiosOLdS ......c.ccocveueurinieiiirniccricceccerienens 8-2
EPA Approved Treatment Alternatives for Meeting Class A Pathogen Requirements. 8-3
EPA Site Restriction for Class B Biosolids Applied to Land ..o 8-4
EPA Approved Treatment Alternatives for Meeting Class B Pathogen Requirements. 8-5
Process to Significantly Reduce Pathogens for meeting Class B Pathogen Req. ............ 8-5
EPA Approved Options for meeting Vector Attraction Reduction .........ccccvuvicicivinnee 8-6
Land Application Alternatives based on EPA Biosolids Treatment Options.................. 8-6
EPA Pollutant Limits for Surface Disposal of Biosolids .........cccceviiiiiiciiiinininnes 8-7
Pathogen and Vector Attraction Reduction Requirements for Surface Disposal ........... 8-8

Solid Stream Treatment Processes & Current End Uses for each of Guam’s 7 STPs 8-10

Summarization of Five Biosolids Reuse Alternatives & Associated EPA Recommended

Treatment Levels with Associated Cost for Upgrading Treatment Levels ................... 8-14
Wastewater System CIP Summary — Base Case......cocovvvineiiiiiiicce, 9-5
Northern District STP Rte 16 PS Overflow Study .......ccoveviiviiiiiiiiiiccce 9-6
Northern District STP Eliminate FIow Split......ccoviviiiiiiiiiiiiiiiiciiicece 9-8
Northern District STP Priority 1 Sewer Upgrades.......ccvuviiuciviniiciviniiiiiiiciiiccnenns 9-10
Northern District STP Priority 1 Sewer Upgrades Detail ..o, 9-11
Northern District STP Priority 2 Sewer Upgrades........cvvvvrciviviciinininniiiiceiccie, 9-13
Northern District STP Priority 2 Sewer Upgrades Detail .......cocceuvevicciiniccnnniccnnne. 9-13
Northern District STP Priority 3 Sewer Upgrades........ccvuviiuciviviiciviniieiiiiciiicennns 9-15
Northern District STP Priority 3 Sewer Upgrades Detail ..o, 9-16
Hagatna STP Priority 1 Sewer Upgrades .......ccocvuviviiirininiiiininiicicncceecenns 9-18
Hagatna STP Priority 1 Sewer Upgrades Detail.........ccovuieeiriniiciinnicciicceccnenn, 9-19
Hagatna STP Priority 2 Sewer Upgrades ..o 9-21
Hagatna STP Priority 2 Sewer Upgrades Detail.........ccccovviiiviviiiiiniiiiiiccic, 9-21
Hagatna STP Priority 3 Sewer Upgrades .......ccocvuviiuiiniiiiniiiniiicciceccnecnennne 9-24
Hagatna STP Priority 3 Sewer Upgrades Detail........ccvieicininicciiinniccniceerecnennn, 9-25
Hagatna STP Pump Station UPGrades .......ccovevviviiicirininnininieiiieeneessiceneesissenns 9-28

October 2006 Final WRMP



Vol 3 Wastewater System
Table of Contents

9-10a
9-11
9-11a
9-12
9-12a
9-13
9-13a
9-14
9-14a
9-15
9-16
9-16a
9-17
9-18
9-19
9-20
9-21
9-22
9-23
9-24
9-25
9-26
9-27
9-28
9-29
9-30
9-31
9-32
9-33
9-34
9-35
9-36
9-37
9-38
9-39
9-40
9-41
9-42
9-43

Hagatna STP Pump Station Upgrades Detail.........cccceuviiiiiiniiiinniciiicinccinen, 9-28
Agat-Santa Rita STP Priority 1 Sewer Upgrades......cccovviiiiiiiiciiniiiiiciccn, 9-30
Agat-Santa Rita STP Priority 1 Sewer Upgrades Detail.........cccovvivviiiicniiicne, 9-30
Agat-Santa Rita STP Priority 3 Sewer Upgrades.......cccuvvveicueiviniciciiniccnriccereceenene 9-32
Agat-Santa Rita STP Priority 3 Sewer Upgrades Detail.........cccovveiviviiinniniciniicnne. 9-33
Baza Gardens STP Priority 1 Sewer Upgrades ..., 9-35
Baza Gardens STP Priority 1 Sewer Upgrades Detail.........coocvviiiininniiniiiicnn, 9-35
Baza Gardens STP Priority 2 Sewer Upgrades .....c.covveeurenicicininiecirinieerenieeneeseenenene 9-37
Baza Gardens STP Priority 2 Sewer Upgrades Detail........ccccuvviiiiviniiiiniiciinicnnnn. 9-38
Inarajan STP Pressure Sewer Upgrades ......cccvviiiiiiiiiiiiniiiiiiciicccesennns 9-40
NDSTP and Hagatna STP Unsewered Properties — Sewer Hook-ups.........ccccvuvvnnecee. 9-42
NDSTP and Hagatna STP Unsewered Props.—Sewer Hook-ups Connection Detail... 9-45
NDSTP and Hagatna STP Unsewered Properties — New SEeWers.......ccooveeviriierivinnn 9-47
NDSTP and Hagatna STP Unsewered Properties — Additional Sewer Hook-ups ....... 9-48
South System Sewer HOOK-UPS ....ccvuiviiiiiiiiiiic s 9-49
Manhole Frame Seal Repair .......cccovuviviviviiiiiiiiicccci s 9-50
Agat Manhole Rehabilitation ...........cccviiiiininiiiiiiiiiccccecesseesceeseesanns 9-51
Wastewater Collection System Recurring Inspection Program.........cccccvvivivicniiiicnnnnn. 9-52
Wastewater Collection System Replacement/Rehabilitation Program ..........cccccecuuneee. 9-53
Facilities Plan/Design for the Agat-Santa Rita STP Replacement.......cceeecurcereeceecencnnee 9-54
Agat-Santa Rita STP Replacement........cccuvuiiiiiiniiiiiiniiiciniiiciiccsieessscesissennes 9-56
Facilities Plan/Design for the Baza Gardens STP Replacement .........ccccevcuveevvececuncnnee 9-57
Baza Gardens STP Replacement. ..o 9-59
Facilities Plan/Design for Hagatna STP Improvements & Effluent WWPS................. 9-60
Hagatna STP Improvements & Effluent WWPS ..o, 9-61
Facilities Plan/Design for Inarajan STP EXPansion ........ccecnenineercnneeseeenensennens 9-62
Inarajan STP EXPansion ... 9-63
Facilities Plan/Design for the Notthern District STP Biosolids ...c..cveevveevcurcereereeencnnees 9-64
Northern District STP Expansion — Biosolids ..o, 9-65
Facilities Plan/Design for the Northern District STP Expansion.........ccccvcevevicrcnnee 9-66
Northern District STP EXPansion ... 9-67
Facilities Plan/Design for the Umatac-Metizo STP Improvements ........c..eceeeercereeneenes 9-68
Umatac-Merizo STP IMProvements ... 9-69
Pago Socio STP CONVELSION ...c.viiiuiiiiiiiiiiiiciciis s 9-70
Electrical Upgrade — Agat-Santa Rita STP ....cccoviiiiiiiiiiiiiccccccceeeecee 9-71
Electrical Upgrade — Baza Garden STP ... 9-72
Electrical Upgrade — Northern District STP.....ccoviiiiiiiiiininiiiiiiccceccene 9-73
Electrical Upgrade — Umatac-Merizo STP ..o, 9-74
Wastewater Pump Station Electrical Upgrade ..o, 9-75

October 2006 Final WRMP xi



Vol 3 Wastewater Systems
Table of Contents

9-44
9-45
9-46
9-47
9-48

GWA SCADA System — Phase L....cccccccociiiiiiiiininncceccceeieieesesesesenenens 9-76
GWA SCADA System — Phase 2. 9-77
GWA SCADA System — Phase 3......ccccoiiiiiiiiiccicc s 9-78
GWA SCADA System — Phase 4......c.coviiiiiiiiiicierccieeeeeeeeneeie e seesesenesseens 9-79
GIS s 9-80

xii

October 2006 Final WRMP



Vol 3 Wastewater System
Table of Contents

No.
1-1
4-1
42
4.3
4.4
4.5
4.6
47
4.8
4.9
4-10
4-11
4-12
4-13

4-14
4-15

4-16
4-17
5-1
5-2
5-3
5-4
5-5
5-6
5-7
5-8
5-9
5-10
5-11
5-12
5-13
5-14
5-15
5-16
5-17

FIGURES

Page
Wastewater Basing ... s 1-2
Northern District STP Sewer NetwWork ..., 4-21
Hagatna STP Sewer NEetWOrk ..o essesensssceens 4-22
Agat-Santa Rita and Baza Gardens Sewer Networks ......ccccoovviiviiiiiiciiiicnn, 4-22
Umatac-Merizo and Inarajan Sewer NetWoOrks .....cccvviviciiniiiniiiicccccc, 4-23
Northern District Special StTUCtULEs ... 4-25
Northern District Developed ALeas ... 4-30
Hagatna Developed Afeas ... 4-31
Agat-Santa Rita and Baza Gardens Developed Areas ..., 4-31
Umatac-Merizo-Inarajan Developed Areas ... 4-32
I/1 Model Calibration Example, MEter 8 ...c.cviuiuierrereuniiniierierenneineieneenseesesseaeseensesseaeans 4-33
Occurrence Frequency of Daily Total Rainfall for Guam .......cccccvvviiiincinincnnnns 4-33
Surcharged Sewers in the Northern District STP Service Afea ....ccovvciviviccinininncnnes 4-37
Predicted Minimum Distance from MH Rim to Water Surface
for Surcharged Sewers in the Northern District STP Service Area .....coocvvvvvviviricnnnns 4-38
Surcharged Sewers in the Hagatna STP Setrvice Area ....coovvceuvevvccrvniccvnicceecenens 4-40
Predicted Minimum Distance from MH Rim to Water Surface for
Surcharged Sewers in the Hagatna STP Service Afea .....cooocccevvcicivniccivniccnnicennns 4-41
Surcharged Sewers in the Agat-Santa Rita STP Service Area ....cccocvvvicrvivicicivinicncnnes 4-43
Surcharged Sewers in the Baza Gardens STP Service Afea .....ccoocvviviccivivicicivinicnnnnns 4-44
Locations of Sewage Treatment PIants ..., 5-2
Agat-Santa Rita STP Schematic Flow Diagram .......cccoccoeuvviieinniinnniccnecrenecenn. 5-10
Agat-Santa Rita STP Influent Flow Rates .......ccccoveiiiiiiiiiiiiniciiiicccciccne 5-13
Agat-Santa Rita STP Monthly Average BOD; Concentrations .........ccccevecuevevricuenennn. 5-13
Agat-Santa Rita STP Monthly Average BOD; Mass Loading Rates .........cccccevvruennnne. 5-14
Agat-Santa Rita STP Monthly Average TSS Concentrations .........ceccceeverceerevrereeenennen. 5-14
Agat-Santa Rita STP Monthly Average TSS Mass Loading Rates ........ccccoceuviviicnnnnce. 5-15
Agat-Santa Rita STP Monthly Average of BOD; and TSS Removal Rates .................. 5-15
Agat-Santa Rita STP Monthly Average Fecal Coliform Concentrations ...........ccceeee.. 5-16
Agat-Santa Rita STP Monthly Average Enterococci Concentrations ..........cceeeeeeeueenee. 5-16
Agat-Santa Rita STP - Monthly Average pH .....ccccccviviiiiniiiiiiinicccccccn, 5-17
Agat-Santa Rita STP Daily Maximum Enterococci Concentrations .........cceeececvenne. 5-17
Agat-Santa Rita STP Monthly Average Copper Concentrations & Loading Rates ...... 5-18
Agat-Santa Rita STP Monthly Average Nickel Concentrations & Loading Rates ....... 5-18
Agat-Santa Rita STP Monthly Average Zinc Concentrations & Loading Rates ........... 5-19

Agat-Santa Rita STP Monthly Average Aluminum Concentrations & Loading Rates . 5-19
Agat-Santa Rita STP Daily Max Copper Concentrations & Loading Rates .................. 5-20

October 2006 Final WRMP xiii



Vol 3 Wastewater Systems
Table of Contents

5-18 Agat-Santa Rita STP Daily Max Nickel Concentrations & Loading Rates .................... 5-20
5-19 Agat-Santa Rita STP Daily Max Zinc Concentrations & Loading Rates .........cccceuuee. 5-21
5-20 Agat-Santa Rita STP Daily Max Aluminum Concentrations & Loading Rates ............ 5-21
5-21 Agat-Santa Rita STP Replacement Schematic Flow Diagram ........ccocccevvvicrvniicnnnnne. 5-25
5-22 Hagatna STP Schematic Flow Diagram ..o 5-28
5-23 Hagatna STP Influent FIow Rates ..o 5-31
5-24 Hagatna STP Monthly Average BOD; Concentrations .........ccceeeceeeeueuereueieinieusesenesenenes 5-31
5-25 Hagatna STP Monthly Average BOD; Mass Loading Rates ........ccccoceceuvviicrvericicnnnnn. 5-32
5-26 Hagatna STP Monthly Average TSS Concentrations ..........ccceeeevveeeunisieenensisienenenens 5-32
5-27 Hagatna STP Monthly Average TSS Mass Loading Rates ........ccccoccvviviiniiiiincnnnnen, 5-33
5-28 Hagatna STP Monthly Average Settleable Solids Concentrations (mL/L) ....cccccceeuuveee 5-33
5-29 Hagatna STP Monthly Average pH .....c.ccooiiiiiiiiiniiciiceccereeeeeee e 5-34
5-30 Baza Gardens STP Schematic Flow Diagram ..o, 5-38
5-31 Baza Gardens STP Influent Flow Rates ..., 5-41
5-32 Baza Gardens STP Monthly Average BOD; Concentrations .........ccccceeeuevvverevererenenes 5-41
5-33 Baza Gardens STP Monthly Average BOD, Mass Loading Rates .......ccccoccceuvriiucnnnnee. 5-42
5-34 Baza Gardens STP Monthly Average TSS Concentrations ...........cccceevevecereirineenennn. 5-42
5-35 Baza Gardens STP Monthly Average TSS Mass Loading Rates ..., 5-43
5-36 Baza Gardens STP Monthly Average of BOD; and TSS Removal Rates ..................... 5-43
5-37 Baza Gardens STP Monthly Average E-coli Concentrations ..........o.ccceeeveceereerereeereenne 5-44
5-38 Baza Gardens STP Monthly Average Enterococci Concentrations .........coceveeceeveenne. 5-44
5-39 Baza Gardens STP Monthly Average pH ..., 5-45
5-40 Baza Gardens STP Daily Maximum E-coli Concentrations ..........ccceeceeeeeeeuercuennunnnes 5-45
5-41 Baza Gardens STP Daily Maximum Enterococci Concentrations .........cceeereecuereenee 5-46
5-42 Baza Gardens STP Daily Maximum Orthophosphate (PO,-P) Concentrations .......... 5-46
5-43 Baza Gardens STP Daily Maximum Orthophosphate (PO,-P) Mass Loading Rates .. 5-47
5-44 Baza Gardens STP Daily Maximum Nitrate-Nitrogen (NO;-N) Concentrations ........ 5-47
5-45 Baza Gardens STP Daily Max Nitrate-Nitrogen (NO;-N) Mass Loading Rates .......... 5-48
5-46 Baza Gardens STP Daily Maximum Tutbidity ......cccccceeevrnnnnniniicccceeeerererereneens 5-48
5-47 Baza Gardens STP Replacement Schematic Flow Diagram .........ccccoovvviiiiinicnnnnnnnn. 5-50
5-48 Umatac-Merizo STP Schematic Flow Diagram ..o, 5-53
5-49 Umatac-Merizo STP Influent Flow Rates ..., 5-57
5-50 Umatac-Merizo STP Monthly Average Influent BOD,; Concentrations ...........c.ccc...... 5-58
5-51 Umatac-Merizo STP Monthly Average Influent BOD; Mass Loading Rates ............... 5-58
5-52 Umatac-Merizo STP Monthly Average Influent TSS Concentrations ........ccccceueuvenene. 5-59
5-53 Umatac-Merizo STP Monthly Average Influent TSS Mass Loading Rates ................... 5-59
5-54 Northern District STP Schematic Flow Diagram ..o, 5-63
5-55 Northern District STP Influent Flow Rates ..o, 5-65
5-56 Northern District STP Monthly Average BOD; Concentrations .........c.cceeeuvvvenueunnee. 5-66
Xiv October 2006 Final WRMP



Vol 3 Wastewater System
Table of Contents

5-57
5-58
5-59
5-60
5-601
5-62
6-1A
6-1B
6-1C
6-1D
6-2
6-3
6-4
6-5
6-6
6-7
6-8
6-9
6-10
7-1
7-2
7-3
7-4
9-1
9-2
9-3
9-4
9-5
9-6
9-7
9-8
9-9
9-10
9-11
9-12
9-13
9-14
9-15
9-16

Northern District STP Monthly Average BOD, Mass Loading Rates ........cccccccceueuneee. 5-66
Northern District STP Monthly Average TSS Concentrations .........ccccevvvccrrivinnncnnnnn. 5-67
Northern District STP Monthly Average TSS Mass Loading Rates .........cccoevvvirncnnee. 5-67
Northern District STP Monthly Avg Settleable Solids Concentrations (mL/L) .......... 5-68
Northern District STP Monthly Average pH ..o, 5-68
Inarajan STP Schematic Flow Diagram ... 5-71
Sewers and Unsewered Properties in the North District Area .....cccvvvvcciviviccininininininns 6-2
Sewers and Unsewered Properties in the Hagatna Area ......ccccoovveceiveniccvniccenincenen, 06-3
Sewers and Unsewered Properties in Baza Gardens and Agat-Santa Rita Areas ........... 6-4
Sewers and Unswered Properties in the Umatac-Merizo and Inarajan Areas ................. 6-5
Septic System Typical LAYOUL ...ccccccuciiiviiiriiiiiiiccicicceeeee e 6-6
Reglons of GUAM ... s 6-12
Biotextile Filter SChematic ......ccccueiviiiiiiiiiiiiiic s 6-22
Typical Residential Upgrade ..o 6-24
Constructed Treatment Wetland ..o 6-26
Additional Properties Intercepted Near F Series Wells ..., 6-31
Additional Properties Intercepted Near Y and D Series Wells ......ccocceevvviiiiiniicnnnnne. 6-32
Additional Properties Intercepted Near M Seties Wells ......cccvveiiiviiiniiiiiiincnnnnn. 06-33
Hagatna Transmission LINE ... s 6-34
EPA Suggested Water Recycling Treatment and USES .....c.ccceueuveicueirinicenneniceerieenens 7-2
Northern Region Golf Courses Proximity to STPS ..o 7-7
Central Region Golf Courses Proximity to STPS ..o 7-7
Southern Region Golf Courses Proximity to STPS ....ccocviviviviniiiiiiicicccccne 7-11
Northern District STP Rte 16 PS Overflow Study .....c.covvcueivicivniiciriicnccricnee 9-7
Northern District STP Eliminate FIow Split.......cccoovieiiiniiiinniniiiiiiccniccnicenns 9-9
Northern District STP Priority 1 Sewer Upgrades.......ccvviiciviiiiiiiniciiiiciiccnn, 9-12
Northern District STP Priority 2 Sewer Upgrades........ovvvrciviviciiiiniciiiiccicce, 9-14
Northern District STP Priority 3 Sewetr Upgrades.......ccuevecucuvenieciriniceiriieerieenennne 9-17
Hagatna STP Priority 1 Sewer Upgrades .......ccoveuviviviiiiiiniiiiiiiiceiiceeiiceeiicenes 9-20
Hagatna STP Priority 2 Sewer Upgrades .......cccocvuviiciniiiniiiiiniiiicisscceesenns 9-23
Hagatna STP Priority 3 Sewer Upgrades .......ccocvvviicininininiiiniiicccccnecsennns 9-27
Hagatna STP Pump Station Upgrades ........cccevvieueirinicieirinicieriieesiceeeseceesseseesenens 9-29
Agat-Santa Rita STP Priority 1 Sewer Upgrades........ccceuviiiiiviniciiiiniiciiiccicicnnn, 9-31
Agat-Santa Rita STP Priority 3 Sewer Upgrades......ccccovuviviiiiiiiniciiiniiiniicciiccn, 9-34
Baza Gardens STP Priority 1 Sewer Upgrades .......cccvvveiviviniciviiiciniccicccccnn, 9-36
Baza Gardens STP Priority 2 Sewer Upgrades ......covveeeurenicierniniecininieereieeneeseenenene 9-39
Inarajan STP Pressure Sewer Upgrades ........cccvviiiiiiiiiiiiniiiiiniiieiiieeceenesenenns 9-41
NDSTP Unsewered Properties — Sewer HOOK-UPS ..., 9-43
Hagatna STP Unsewered Properties — Sewer HOOK-UPS ..o, 9-44

October 2006 Final WRMP Xv



Vol 3 Wastewater Systems

Table of Contents

3A
3B
3C
3D
3E

APPENDICES
Wastewater System Condition Assessment (CD format)
Capacity Assessment Calculation Sheets
List of Unit Processes of Each Sewage Treatment Plant
Inarajan Percolation Tests

Summary of Hawaii & California Water Reuse Regulations

xvi

October 2006 Final WRMP



