Prepared for
KING COUNTY
DEPARTMENT OF NATURAL RESOURCES AND PARKS
WASTEWATER TREATMENT DIVISION
by Carollo Engineers

SOUTH MAGNOLIA COMBINED SEWER OVERFLOW CONTROL FACILITY
ENGINEERING REPORT

December 2010

This information is available in alternative formats on
request at 206-684-1280 (voice) or 711 (TTY)






CERTIFICATION

The South Magnolia Combined Sewer Overflow Control Facility Engineering Report for the King
County Wastewater Treatment Division has been prepared under the direction of the following
Registered Professional Engineer:

/Ih/egr%rsigned has approved this
do ent for and on behalf of

Carollo Engingers, P.C.

DRAFT December 2010
pw:\\Carollo\Documents\ClientWA\King County\7562A10\Magnolia Basin\Facilities Plan\Cert_Page.doc






SouTH MAGNOLIA COMBINED SEWER OVERFLOW CONTROL FACILITY ENGINEERING REPORT
TABLE OF CONTENTS

KING COUNTY WASTEWATER TREATMENT DIVISION

SOUTH MAGNOLIA COMBINED SEWER OVERFLOW CONTROL FACILITY
ENGINEERING REPORT

TABLE OF CONTENTS

CHAPTER 1 - EXECUTIVE SUMMARY

1.1 27100 (0 |0 10 o 1-1
1.2 BaSiS OF PIaNNING .....ueiiiiiiiiii et 1-3
1.3 Preliminary Alternative Development and Evaluation.............cccoooiooiiiioiioniieneeee e, 14
14 Refinement of Short-Listed AEIMALIVES ..........ooooiiiiiiiiiece e 1-6
15 Proposed ARBINALIVE ........cooiiiiiiiiiii et e e e e e s 1-8

CHAPTER 2 - INTRODUCTION

2.1 PUIPOSE @GN SCOPE ....ciieiieiiiiiiiee ettt e e e e e e e e e e e s eaeee s 2-1
2.1.1 Problem DeSsCription .......cooiiiiiiiee e 2-1
2.1.2 ProjeCt Goal ..o, 2-1
2.2 Engineering Report REQUINEMENTS ........oouiiiiiiiiice et 2-3
2.3 Contact INFOrMALtION ..o 2-3
2.4 CSO Control REQUINEIMENTS.......iiiiiiiies e e et e e e e e e e e e e e e e enre e e eeeees 2-6
2.5 CSO Control Program OVEIVIEW ..........cccciiiiiiiiiieiiieeeeeeeeeeee et 2-8
2.6 PreViOUS STUGIES. .. ..u i e e a e e e e e e e e e e e e e e e e e e ens 2-10
2.6.1 1958 Metropolitan Seattle Wastewater and Drainage Study ...........cccccceeeennn... 2-10
2.6.2 1978 Areawide Section 208 Water Quality Plan.................ccccccciiiniinnn, 2-12
2.6.3 1979-1984 Toxicant Pretreatment Planning Study ............ccccoeeviiiiieeeeennnnnnns 2-12
2.6.4 1983 Water Quality Assessment of the Duwamish Estuary ...............cccccoeee. 2-12
2.6.5 1988 Draft Elliott Bay Action Plan................cccccciiiieeeeeeeee, 2-13
2.6.6 1988-1996 Metro Receiving Water Monitoring Program.............cccccceeeeeenninnee 2-14
2.6.7 1988-1997 Metro/King County CSO Discharge and Sediment
Characterization STUAY ..........coiiiiiiiiieie e e 2-14
2.6.8 1999 Combined Sewer Overflow Water Quality Assessment for the
Duwamish River and Elliott Bay...........cccuevviiieiiiiiiiiiieeeeeeieee e 2-15
2.6.9 1999 Sediment Management Plan .............ccoovviiiiiii e 2-15
2.6.10 1999 Regional Wastewater Services Plan...............ccccccccvvviviiiiiieiieiieeeeee, 2-16
2.6.11 2000 and 2008 CSO Control Plan Updates............cccuriiriiieeeiiiiiiiiiieeeee e 2-16
2.6.12 Sediment Quality Summary Report for CSO Discharge Locations.................. 2-16
2.7 [ F= U T o TN = =T £ o o PP 2-17

CHAPTER 3 - EXISTING CONDITIONS

3.1 [ [T o T = 0NV T 00] 010 1] oL P 3-1
70 O O = 1o o [ =T ST 3-1
3.1.2  WaSteWAtEr SYSIEM ... .t e e e a e 3-4
3.1.2.1  Local ColleCtion SYSIEM ........uiiiiiieceieee e 3-4
DRAFT i December 2010

pw:\\Carollo\Documents\Client WA\King County\7562A10\Magnolia Basin\Facilities Plan\Cover_TOC_SM.doc



SouTH MAGNOLIA COMBINED SEWER OVERFLOW CONTROL FACILITY ENGINEERING REPORT

TABLE OF CONTENTS
3.1.2.2 CSO Control Structures and OutfallS ...........ccccoviieiiiiiiiiiiiiiieeee s 3-4
3.1.2.3  FIOW @Nd LOAAS ... 3-4
3.1.3 Public Health ... 3-4
3.1.4  CURUIAl RESOUICES .....ciiiiiiiiiiitiii ettt et e e e e et e e e e e e e e aaaes 3-4
3.2 PhYSICal ENVIFONMIENT. ....ciiiiiiiiiiiie et e e e e s 3-7
0 R - o o USSP PPPRRRPR 3-7
B.2.1. 1 SOIS e 3-7
3.2.1.2 Topography, Steep Slopes and Landslides.............cccccooiiiiiiirieenennnnns 3-7
3.2.1.3  Soil or Groundwater Contamination ... 3-9
3.2.1.4  LiqQUETaCHiON ........uuuiii i 3-9
3.2.2  SUIMACE WALET ...ttt e e e e e e e s e e e e e e e e aaaes 3-9
3.2.3 RaAINTAIl oo 3-9
| PP 3-9
3.2.5  SENSILIVE ATBAS . ..uiiiiiiiiiie ettt e e e st e e e e e e e s e e e e e e e e 3-12
3.25.1 Wetlands and Streams ... 3-12
3.25.2  ShOrelines .....coooiiiii i 3-12
1 70728 ST T o 0T To | ] F= 1] 1= 3-12
3.3 Endangered/Threatened Species and HabitatS ...............ccoooeee e 3-12
CHAPTER 4 - BASIS OF PLANNING
4.1 SYSIEM MOUEING . ..ceeeeieeii e e e e 4-1
o O R = 7= T (o | (o 18 o 4-1
o A B - 1 £ BT 4-1
4.1.2.1 Physical Basin Data .............uuveriiiiiiiiiiiiiiiiceeeee e 4-1
4.1.2.2  FIOW DAl@ ..ottt a e e e 4-3
4.1.2.3 Rainfall ReCOrds........oooiiiiiiiii 4-4
O T Y/ [ To [ I I LY=ol o1 (o] o PP 4-4
4.1.3. 1 HYArOIOQY . .cooiiiiiiiieeee et 4-4
4.1.3.2  HYArauliCS ...covvuiiiiii e 4-4
4.1.4 Model Setup, Calibration, and Verification ..................euvevviiviiieevinriineiiininnenn, 4-5
4.1.4.1 Calibration Standards...........ccccoeeeiiie i 4-5
4.1.4.2 Initial South Magnolia Calibration..............ccccc 4-5
4.1.4.3 Data Disaggregation ProCedure..........ccoovvevvrieeiiiiiiiie e eeeeiiiiin e eeeeeeans 4-5
4.1.4.4 Wet Weather Calibration and Verification ...............c.ccccoeeeeeee . 4-6
4.2 CSO Control APPrOACNES.........oie e 4-7
4.2.1 Convey-and-Treat APProacCh .......ooouiuiiii i e 4-7
A o] = (o T3 Y o] o] (0 = Lod o 4-7
4.2.3 End-of-Pipe Treatment APProaCh...........ccouuiiiiiiiieiiiiiiiieieee e 4-8
4.2.4 Peak-Flow Reduction Approach ... 4-8
4.2.4.1 Green Stormwater Infrastructure (GSI) ..........cccoooii 4-8
4.2.4.2 Inflow and Infiltration (I/) IMProvements ............cccuvvieeeeieeiiiiiiiiieeeenn. 4-8
4.2.5 Combined APPrOacCh..........ooi i it 4-8
4.3 Basis of Planning ReqUIrEMENTS ........ccouiuiiii i e e e e e 4-8
CHAPTER 5 - ALTERNATIVES DEVELOPMENT AND EVALUATION
5.1 Evaluation MethodolOgy ....... .. 5-1
511 PhaSE Lo 5-2
5.1.1.1 Step 1: Define Evaluation Criteria .........ccooeeeeeeeieeeeieee e 5-2
DRAFT i December 2010

pw:\\Carollo\Documents\Client WA\King County\7562A10\Magnolia Basin\Facilities Plan\Cover_TOC_SM.doc



SouTH MAGNOLIA COMBINED SEWER OVERFLOW CONTROL FACILITY ENGINEERING REPORT

TABLE OF CONTENTS
5.1.1.2 Step 2: Identify Potentially Viable Control Approaches...................... 5-2
5.1.1.1 Step 3: Develop Initial Conceptual Alternatives............cccccccuueennnnnnne. 5-5
5.1.1.2 Step 4: Evaluation of Initial Conceptual Alternatives............cc........... 5-5
B5.1.2  PRESE 2. e e e 5-6
5.1.2.1 Step 1: Refine and Re-Evaluate CSO Control Alternatives............... 5-6
5.1.2.2  Step 2: Preliminary Alternatives SCreening .........ccccceeceeeeeoceennnnnnnnns 5-8
5.1.2.3 Step 3: Refinement of Short-listed Alternatives and Selection of a
Proposed ProjJECT.........uuiiiiiiiieieieei e 5-9
5.2 N [ I o o I =] g = LY 5-9
5.3 Preliminary AREINALIVES.........ouii i e e e e e e eeaanes 5-10
5.3.1 Basis of DESIgN...cccoe i 5-10
5.3.1.1  Basis Of Planning.......cccuuueiiiiiiiiiiiiiiieeeeee et 5-10
5.3.1.2 Basis of DeSIgN Criteria.........iiieieiiieiiiiiii e e e 5-11
5.3.2 Identification of Preliminary Sit€S..........cccccevviiiiiiiiiee e, 5-16
5.3.3 Preliminary Alternatives OVEIVIEW ............uuuriiiiieeiiiiiiiiiieee e e e e s e e 5-21
5.3.4 Alternatives Using Control Approach 1 — Peak-Flow Storage ............cccccoc...... 5-22
5.3.5 Alternative Using Control Approach 2 - Convey and Treat...........ccccvvvveeennnn. 5-40
5.3.6 Alternative Using Control Approach 3 - End of Pipe Treatment ...................... 5-40
5.3.7 Alternative Using Control Approach 5 - Combined Storage or Conveyance and
Stormwater REAUCTION ... 5-43
5.4 Screening of Preliminary Aernatives.............coovvvviiiiiieeeeeeeeeeeeeeeee 5-44
5.4.1 Refined Preliminary AREINAtIVES..........oocuiiiiiiiiieeeieieee e 5-44
5.4.2 Short-List DevelopmeNnt .........ooooiiiiiii e 5-59
5.4.3 Refinement of Short-Listed AREINALIVES ........ccooeiiiiiiiiiiiiiiieee e 5-60
5.4.3.1 Alternative 1A — Below-Grade Rectangular Storage Tank, 32nd
AVENUE W .. 5-64
5.4.3.2 Alternative 1F1 — Below Grade Rectangular Storage Tank, 23rd
Avenue W and W Garfield Street ...........ooccvvviiviiieiiiiiiiiiiiieeee e 5-66
5.4.3.3 Alternative 2A — In-Line Storage in Port of Seattle Property ........... 5-68
55 Selection of a Proposed AREINALIVE .........ccoovveiiiiiie e 5-70
5.5.1 Refinement of Evaluation Criteria...........cuuuriiieiieiiiiiiiiiiiieee e 5-70
5.5.2 EVAlUALiON PrOCESS ......cociiieiiieeieeeeeee ettt 5-70
5.5.2.1  Screening ANalYSiS ....ccooee i 5-70
5.5.2.2 Project Implementation RiSk ANalySiS .........ccccvvvvviiiiiiiiriceiiiiie e, 5-71
5.5.3 Proposed Alternative for Further Environmental Review.............ccccccccvvvvenen.. 5-71
CHAPTER 6 - PROPOSED ALTERNATIVE
6.1 AREINALIVE OVEIVIEW....uuuiiiiiiieiiiiitiiitieeeeeeeaeeeeaeeaaeaeaeeaaeeeeeeeseeeeeeenseesseensssnnsnnsssnnssnnssnnssnnns 6-1
6.1.1 Overflow Frequency and VOIUME ..........cccooiiiiiiiiiiiiiin e 6-1
6.1.2 Existing Conveyance OPeration ...........cccccceeeeeiiieiiiiieee 6-1
6.1.3  FACIITY SIZING....ueeeeieiiiee e e e e e e 6-2
6.1.4 South Magnolia CSO Control Facility Description ............cccccoeeeeeiiiiiie. 6-4
6.1.4.1  SMCF DiIVErSION StIUCKUIE ... 6-7
6.1.4.2 Conveyance PipeliNe ...t 6-7
6.1.4.3 South Magnolia CSO FaCility.........ccoeeeiieeeiaee e 6-7
6.1.4.4 Ancillary Equipment FacCility...........ccccciiiiiiiieiiiieici e 6-11
6.1.4.5 Dry Weather Flow Description............cccceeeee e, 6-12
6.1.4.6 Wet Weather FIOW DeSCrptioN ...........covieiiiiiiiiiiiiiieieee e 6-12
6.1.4.7 Process FIOW Diagram ......ccccoooooiiioiiioiieeeeeeeeee e 6-12
DRAFT iii December 2010

pw:\\Carollo\Documents\Client WA\King County\7562A10\Magnolia Basin\Facilities Plan\Cover_TOC_SM.doc



SouTH MAGNOLIA COMBINED SEWER OVERFLOW CONTROL FACILITY ENGINEERING REPORT

TABLE OF CONTENTS
6.1.4.8 Hydraulic Profile...........cccco oo 6-12
6.1.5 Site IMPrOVEMENLS .....cooiiiiiiiieeiiie ettt ee e eeeeeeeeees 6-18
6.1.5.1 Access to Proposed FaCilitieS ..........cccuvveiiiiiiiiiciiciin e 6-18
6.1.5.2 Right-of-Way Improvements............cccccei i, 6-18
6.1.5.3 Stormwater REQUINEMENTS. .......coiiiiiiriiiiiiee et 6-18
6.1.5.4  LandSCapiNg ....cccoeeeiiiee e 6-19
6.2 Environmental IMPaCES.........uiiiii et e e e e ee s 6-19
6.2.1  ECOSYSIEIMS ...oiiiiiiiiiiiiiiit ettt ettt e e e s essee s eneneeenbnnnrnnnree 6-20
6.2.1.1  Wetlands .....cooooiiieeeiee 6-20
6.2.1.2 Streams and DitCheS ..o 6-20
6.2.1.3  FISH RESOUICES ...ccoiiiiiiiiieieie et 6-20
6.2.2 Groundwater and Surface Water..........cccccccvvvviiiiiiiiieeieeeeeeeeeeeeeeeeee e 6-20
6.2.3  E@rth RESOUICES......coiiiiiiiiiiiieiieee ettt eeeeseneneennnee 6-21
B.2.3.1 SOl .eeiiieiiii e 6-21
6.2.3.2  Ge0l0giC HAZAIUS........cuuieiiiiieeeeeeeie e 6-21
6.2.3.3  Soil and Groundwater Contamination .............cccceeeeeeeiiiii e, 6-21
B.2.4  LaAnNd USE ...ccoiiiiiiiiiiiii e 6-22
6.2.5 Recreational RESOUICES ...........uuuiiiiieiiiiiiiiiiiiee e e e e e e e 6-22
L2 G T U1 111 1= P PERPR 6-22
LI B N = 1 £ o To T = 11 o] o P 6-22
6.2.8 Odor and Air QUAIILY .........ccoiiviiiiiiiiiie ettt 6-23
L T Lo T 1= - PSPPSR 6-24
6.2.10 VIDration .......oooiiiiiiiii e 6-24
6.2.11 CURUIAl RESOUICES .....cciiiiiiiiiiitiiiie ettt e e e e e e e e e e e 6-24
6.2.12 Endangered/Threatened Species or Habitats .............ccccceeeiiiniiiiiiiiiccee e 6-25
6.2.13 Prime or Unique Farmland ..............oooviiriiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeee e 6-25
6.3 D7 [ | T 6-25
6.4 ReSIdUAIS MANAGEMENL .......uiiiiecee e e e e e e e e aaa s 6-25
6.5 ADIIIEY 10 EXPANG ...t 6-25
6.6 (O 1Y IS = ] To T (=T 0 RSP 6-26
6.7 DESIGN GUIEINES ... e 6-31
B.7.1 S8 DESIGN ..ttt e e e 6-31
L I - | o SR 6-31
6.7.3 Structural/GeotechniCal ............cccccviiiiiiii e 6-31
6.7.4 Stormwater ManagemMENT .........couiiiiiiiiiiiiiiiiiieeiieei ettt 6-31
6.7.5 Architecture/LandSCaping ..........cooveiiiiiiiiiiiii e 6-31
6.7.6 O&M and Facility INSPECLIONS .........ccuuviiiiiii e 6-32
6.7.7 Reliability .......coooiiiiiii e 6-32
6.7.8 Effects of SEa LeVElI RISE ......covviiiiiiiiiiieeiieeeeeeeeeeeeeeeeeeeetee e eeaeeeenees 6-32
6.8 Feasability of Implementation ...............oiii i 6-33
CHAPTER 7 - FINANCIAL ANALYSIS
7.1 LOF=T o] =1 IO 13 £ EEPRT 7-1
7.1.1 Construction COSt ESHMALE .........ueiiiiiiiiiiiiiiiiiiei e 7-1
7.1.1.1  Total ProjeCt COSES ...ccoi i 7-2
7.2 Operations and MainteNanCe COSES ......oiiiiiiiiieiiiiiie e e e e eeeeaes 7-2
7.3 [ O ol [T @01 7-3
7.4 PrOJECT FINANCING . ... ttttiiieeiieie ettt e e e e e e e e e anas 7-3
7.4.1 ProjeCt FINANCING.......ccoi i 7-3
DRAFT iv December 2010

pw:\\Carollo\Documents\Client WA\King County\7562A10\Magnolia Basin\Facilities Plan\Cover_TOC_SM.doc



SouTH MAGNOLIA COMBINED SEWER OVERFLOW CONTROL FACILITY ENGINEERING REPORT

TABLE OF CONTENTS
7.4.2 Capital Financing Plan...............cccc 7-4
7.4.3 CUuStomeEr Charges......cooo oo 7-4
CHAPTER 8 - IMPLEMENTATION PLAN
8.1 TgaT o] L=Ta L= 1= Ui{o ] o 1 ] =T o 8-1
8.1.1 ProjeCt SChEAUIE ........cooeei i e e e e 8-1
8.1.2 REQUINE PeIMMILS ... ..uiiiiiiiiiie ettt e e e e e e e e et r e e e e e e e e nnnnnnee s 8-1
CHAPTER 9 - MISCELLANEOUS REQUIREMENTS
9.1 Water Quality Management Plan ConfOrmManCe ............ceeueeiiiiiiiiiiiiiieeeeeeiiiiiieeeeee e 9-1
9.2 State Environmental Policy Act COMPlANCe ..........coooovviiiiiiiii e 9-1
9.2.1 National Historic Preservation Act/Archaeological and Historic
e TST ST Y= 1o AN o 9-1
9.3 PUDBIIC INVOIVEMENT ... e 9-2
9.3.1 Agency Stakeholder Engagement ProCeSS ..........ccevivieeiiieiiiiiiin e 9-2
9.3.2  PUBIIC INFOMMALION ....eeiiiie i e e e e e 9-3
0.3.2.1  PUDBIC MEELINGS ... 9-3
9.3.2.2 Community Meetings and Briefings........cccceriiiviciii e, 9-3
9.3.3  PUBIIC INFOMMALION ....eeiiiieiiiieeee et e e 9-4
9.3.3.1  ProjeCt WEDSITE ..ot 9-4
9.3.3.2  ProjeCt Mailings ....cccoeeeeeeeeeee e 9-4
9.3.3.3 Comment Tracking and Response ProCess..........cccccvvvvvvvvrnnnnnnnnnnnns 9-4

APPENDICES

APPENDIX A — Preliminary Geologic/Geotechnical Evaluation of South Magnolia CSO
Alternatives

APPENDIX B-1 —Mike Urban Calibration Test Project Memorandum, November
2008

APPENDIX B-2 — Calibration Round 2 Project Memorandum, March 2009

APPENDIX B-3 —South Magnolia And North Beach Basins Population/Land Use Analysis
Project Memorandum, January 2008

APPENDIX B-4 —North Beach Flow Adjustment Project Memorandum, January
2009

APPENDIX B-5 — South Magnolia Round 3 Calibration Project Memorandum, June
2009

APPENDIX B-6 —Updated CSO Control Volumes for Puget Sound Beach CSOs, June
2010

APPENDIX B-7 —Final CSO Storage Volumes For The 3 Conditions Specified By Wtd
Management, and Peak Flow Rate, December 2010

APPENDIX C — Alternative Evaluation Summary Documentation
APPENDIX D — Preliminary Environmental Conditions Documentation

APPENDIX E — Cost Data

DRAFT Y, December 2010
pw:\\Carollo\Documents\Client\ WA\King County\7562A10\Magnolia Basin\Facilities Plan\Cover_TOC_SM.doc



SouTH MAGNOLIA COMBINED SEWER OVERFLOW CONTROL FACILITY ENGINEERING REPORT

TABLE OF CONTENTS
LIST OF TABLES
Table 1.1  South Magnolia Basis-of-Planning Requirements ...........ccccccceeeiiieevveciiiiciin e, 1-4
Table 1.2  Summary of South Magnolia Basin Preliminary Alternatives.............cccccccvviuvnee. 1-5
Table 1.3 Alternatives ANalySiS SUMIMATIY ... e e e ae s aae e aaaeaaeeeens 1-7
Table 1.4  ProjeCt COSt SUMMIAIY ......uuuuiii e eeiiis e e e e et s e e e e e e e et s e e e e e e e e enana e e eeeeeeenes 1-11
Table 1.5  South Magnolia CSO Facility - Annual O&M Cost Summary...........ccceeeeeeeeneennns 1-11
Table 1.6  Preliminary Project SChedule...........coooiiiiiiiiiiiiie e 1-12
Table 2.1  Engineering Report REQUIFEMENLS ........uuuuiiuiiiicee e 2-4
Table 3.1  Land Use in the South Magnolia Basin..........ccccoooioiiiiiiiaaeeeee e 3-1
Table 4.1  South Magnolia Basis-of-Planning Requirements ............ccccceeeeeei e, 4-10
Table 5.1  South Magnolia Initial Evaluation Criteria..........c.cccceeiiiieiiiieiiiiiii e e 5-4
Table 5.2  Evaluation Category DeVeIOPMENT ..........uuuuiiuiiii e 5-7
Table 5.3  Screening Steps and Schedule for Shortlist of Alternatives .............ccccccoeeviiinnene. 5-9
Table 5.4  South Magnolia Basin Initial Basis Of Planning Requirements .......................... 5-10
Table 5.5  South Magnolia Basin Basis of Design Criteria ...........ccccceeeei e 5-15
Table 5.6  Site Suitability ANAlYSIS........c.uviiiiiiiie e 5-17
Table 5.7  Magnolia Basin Preliminary Alternatives ..o 5-22
Table 5.8  Alternative 5A Rooftop Disconnection. Connected Rooftops by Sub Basin ...... 5-43
Table 5.9  South Magnolia Basin, Summary of Refined Preliminary Alternatives ............... 5-45
Table 5.10 South Magnolia Final Basis of Planning Requirements.............ccccccceeeeniniiiinnee. 5-59
Table 5.11  Short-Listed ARErnatives Data .........ccoooeiiiiriiieeeee e 5-64
Table 5.12  Alternatives ANalySiS SUMMAIY ......cccoiieiiiieieie e 5-72
Table 6.1  CSO Frequency and Volume from the South Magnolia Basin..............cccccccuueee... 6-1
Table 6.2  South Magnolia Basin CSO Facility Design Criteria........cccccceviveieiiveiiiiciiieeeeeeeenns 6-3
Table 6.3  Operation and Maintenance ACHVILIES ...........ccouiiiiiiiiiiiiiiie e 6-27
Table 6.4  Puget Sound Sea-Level Rise Scenarios with Storm Surge .............coeeeeeeeeeeenn. 6-33
Table 7.1 ConStrucCtion COSt SUMMIAIY ......uuuuiiieee e e e e eaaaaaaa s 7-2
Table 7.2 ProjeCt COSt SUMMIAIY .......oouuiiiiiiieee ettt e e e e e e e e e e aneeees 7-2
Table 7.3 O&M UnNit COSt SUMIMAIY ....uuuiiiiiiiiiiiiiiie et e e e e e et e e e e e e e ennrn e e e eeeeeees 7-3
Table 7.4  Annual O&M COSt SUMIMAIY ......uuuuiiiie e e s 7-3
Table 8.1  Preliminary Project SChedule........ ... 8-1
LIST OF FIGURES

FIQUre 1.1 BaSin OVEIVIEW .....coiiiiiiiiiieeee ettt ettt e e e e e et e e e e e e e s nsbbnereeeeaeeeas 1-2
Figure 1.2 Site Plan EaSt......ccooiiiiiiiee 1-9
DRAFT Vi December 2010

pw:\\Carollo\Documents\Client WA\King County\7562A10\Magnolia Basin\Facilities Plan\Cover_TOC_SM.doc



SouTH MAGNOLIA COMBINED SEWER OVERFLOW CONTROL FACILITY ENGINEERING REPORT

TABLE OF CONTENTS
Figure 1.3 Site Plan WEST.......ccoo oo 1-10
Figure 2.1  South Magnolia Drainage Basin............ccovvvviiiiiiii e e 2-2
Figure 2.2  King County CSO Control Program OVEIVIEW .........cccceeeeiiiieiiiiiieeeeeeeeeeeeeee 2-9
Figure 2.3 CSO Control Project PrOMTES. ........uuiiiiiiiiiiiiiiieeee et 2-11
Figure 3.1  South Magnolia Basin ViICINity Map........cccoeuuuuiiiiieeiriieiiise e eeeeeens e eeee e 3-2
Figure 3.2 South Magnolia Basin Zoning Map .........cc.uuuueiiiiieiiiiiiieieeee e 3-3
Figure 3.3  South Magnolia Basin Wastewater Collection System .............cccceeeeeiiii. 3-5
Figure 3.4  South Magnolia Basin Trunk SeWer SYSteM........c.cccevvveiiiiiiiiiieeeeeeeiien e eeeeeeeenns 3-6
Figure 3.5  South Magnolia Basin TOPOgraphy ......cccccoieeiiieiiiii e 3-8
Figure 3.6  South Magnolia Basin Critical Areas WeSt...........ccoouiiiiiiiiiiiiiiiiiiieeeee e 3-10
Figure 3.7  South Magnolia Basin Critical Areas EasSt..........cccoeeevvveeiiiiiiiiii i eee e 3-11
Figure 4.1  South Magnolia Trunk SEWEr SYSIEM .......cc.uuiiiiiiieiiiiiiiii e 4-2
FIQUre 5.1 BasiN OVEIVIEW ......coiieiiiiiii e e e eeeeeeiiis s e e e e et e s e e e e e e e ea s e e e e e e e e aataa s e e e e e e eeerennnnnes 5-3
Figure 5.2  Rectangular Storage Basis Of Design Typical Detall.....................ooooeeeeeeen. 5-12
Figure 5.3  Pipeline Storage Basis of Design Typical Detail ... 5-13
Figure 5.4 Pump Station Basis of Design Typical Detail............ccccccceeeiiiiiiiiiiiiiiie e, 5-14
Figure 5.5  Preliminary SHES ... 5-20
Figure 5.6  South Magnolia Basin Alternative LA..........ccuueeeiiieiiiiiiiiieeee e 5-24
Figure 5.7  South Magnolia Basin Alternative 1B............ccooooiiiiiiiiiieee 5-25
Figure 5.8  South Magnolia Basin Alternative 1C and 1C/1B...............ccccceeiii e, 5-27
Figure 5.9  South Magnolia Basin Alternative 1D and 1D/1B..........ccccccoeeiiiiiiiiiiiiiieeeeeeee 5-28
Figure 5.10 South Magnolia Basin Alternative 1E.............cccooieiiiiieieeee 5-30
Figure 5.11 South Magnolia Basin Alternative 1F.........cccccoocoiiiiiiiicie e, 5-31
Figure 5.12 South Magnolia Basin Alternative 1G .............ccccoee e, 5-33
Figure 5.13 South Magnolia Basin Alternative 1H............ccccciiiiiiiiiiiiiiiiee e 5-35
Figure 5.14 South Magnolia Basin Alternative Ll ..........cc.oiiiiiiiiiiiieeici e 5-36
Figure 5.15 South Magnolia Basin Alternative 1J .............cccccee e 5-38
Figure 5.16 South Magnolia Basin Alternative 1K...........cccoiiiieiiiiiiiiiieceee e 5-39
Figure 5.17 South Magnolia Basin Alternative 2A...........coooi i 5-41
Figure 5.18 South Magnolia Basin Alternative 3A.........ooouiiiiii e e e 5-42
Figure 5.19 South Magnolia Basin Alternative 1A Rectangular Storage at Bottom of Basin 5-48
Figure 5.20 South Magnolia Basin Alternative 1B Dispersed Storage Tanks....................... 5-49
Figure 5.21 South Magnolia Basin Alternative 1C Dispersed Storage Tanks...............cc...... 5-50
Figure 5.22 South Magnolia Basin Alternative 1D Dispersed Pipe Storage.................cee...... 5-51
Figure 5.23 South Magnolia Basin Alternative 1E Tunnel Storage at Bottom of Basin......... 5-52
Figure 5.24 South Magnolia Basin Alternative 1F1 Rectangular Storage Out of Basin ........ 5-53
Figure 5.25 South Magnolia Basin Alternative 1F2 Rectangular Storage Out of Basin ........ 5-54
Figure 5.26 South Magnolia Basin Alternative 1F3 Rectangular Storage Out of Basin ........ 5-55
Figure 5.27 South Magnolia Basin Alternative 2A Convey and Treat..............cccceeeeeeeeeeennn. 5-56
Figure 5.28 South Magnolia Basin Alternative 3A End of Pipe Treatment.......................... 5-57
Figure 5.29 South Magnolia Basin Alternative 5A Stormwater Disconnection..................... 5-58
Figure 5.30 South Magnolia Basin Alternative 1A — Storage — Bottom of Basin (5/20/2010) 5-61
Figure 5.31 South Magnolia Basin Alternative 1F1 — Storage Out of Basin (5/20/2010)....... 5-62
Figure 5.32 South Magnolia Basin Alternative 2A — Pipe Storage (5/20/2010).................... 5-63
Figure 6.1  Site Plan LayOut - EAST.......cccoiiiiiiii e 6-5

DRAFT

Vii December 2010

pw:\\Carollo\Documents\Client WA\King County\7562A10\Magnolia Basin\Facilities Plan\Cover_TOC_SM.doc



SouTH MAGNOLIA COMBINED SEWER OVERFLOW CONTROL FACILITY ENGINEERING REPORT

TABLE OF CONTENTS
Figure 6.2  Site Plan Layout - WeSt ... 6-6
Figure 6.3  Diversion Structure Plan and SecCtion ... 6-8
10 UL S G S ] - Vo 6-9
FIgure 6.5 SECLION ..., 6-10
Figure 6.6  Ancillary Equipment Facility Plan and Elevation..............cccccccciiiiiiiiiiiie 6-13
Figure 6.7 Dry Weather Flow SchematiC ... 6-14
Figure 6.8 Wet Weather Flow SchematiC .............ccooviiiiiiii e, 6-15
Figure 6.9  ProCess FIOW DIAQIamM........ccouiiuuiiiiiiiieeeiiiiiiiie et e e e e e e e e e e 6-16
Figure 6.10 Hydraulic Profile.........cooooiii 6-17
DRAFT viii December 2010

pw:\\Carollo\Documents\Client WA\King County\7562A10\Magnolia Basin\Facilities Plan\Cover_TOC_SM.doc



SouTH MAGNOLIA COMBINED SEWER OVERFLOW CONTROL FACILITY ENGINEERING REPORT

ACRONYMS AND ABBREVIATIONS

2LAET Second lowest apparent effects threshold
°C degrees Celsius
AACE Association for the Advancement of Cost Engineering
ac/hr air changes per hour
ADA Americans with Disabilities Act
AQI Air Quality Index
ASTM American Society for Testing and Materials
BMP Best Management Practice
CAD computer-aided design
CCTV closed-circuit television
CIP Capital Improvement Program
CO carbon monoxide
County King County
CSL cleanup screening level
CSO Combined Sewer Overflow
CSss Combined Sewer System
CWA Clean Water Act
DAHP Washington State Department of Archaeology and Historic Preservation
DNR Washington State Department of Natural Resources
ECA Environmental Critical Area
Ecology Washington State Department of Ecology
EL elevation (Metro Datum)
ENR CCI Engineering News Record Construction Cost Index
EPA Environmental Protection Agency
ESA Endangered Species Act
ETS evaporation time series
FEMA Federal Emergency Management Agency
fpm feet per minute
ft feet or foot
GIS geographic information system
GMA Growth Management Act
gpm gallons per minute
GSI Green Stormwater Infrastructure
HVAC heating, ventilation, and air conditioning
ID Internal diameter
I/l inflow and infiltration
INV invert
LAET lowest apparent effects threshold
LF linear feet or foot
LID low-impact development
MAGCSO King County Magnolia CSO Control Structure
MCC motor control center
MLLW mean lower low water
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MG million gallon

MGD million gallons per day

mg/L milligrams per liter

MH maintenance hole

mh/yr manhours per year

mL milliliter

MSL Mean sea level

NEPA National Environmental Protection Act

NHPA National Historic Preservation Act

NOAA National Oceanic and Atmospheric Administration

NPDES National Pollutant Discharge Elimination System

NRHP National Register of Historic Places

NTU nephelometric turbidity unit

O&M operations and maintenance

RDI Rainfall-Dependent Infiltration

RII Rainfall-Induced Infiltration

PLC programmable logic controller

PS pump station

PVC Polyvinyl chloride

PWTF Public Works Trust Fund

PWWF peak wet-weather flow

RCW Revised Code of Washington

ROW Right-of-way

SCADA Supervisory Control and Data Acquisition

SDOT Seattle Department of Transportation

SEPA State Environmental Policy Act

SERP State Environmental Review Process

SHPO State Historic Preservation Officer

SLR sea level rise

SMC Seattle Municipal Code

SMTS South Magnolia Trunk Sewer

SPU Seattle Public Utilities

SQS sediment quality standards

SRF State Water Pollution Control Revolving Loan Fund

SS Sanitary Sewer or stainless steel

TCP Traditional Cultural Property

TDH total dynamic head

TYP typical

UPS uninterruptible power supply

uU.S.C. United States Code

USFWS U.S. Fish and Wildlife Service

VFD variable frequency drive

VOC volatile organic contaminant

WAC Washington Administrative Code
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WHR Washington Heritage Register
WPTP West Point Treatment Plant
WTD Wastewater Treatment Division
WWHM Western Washington Hydraulic Model
WWTP Wastewater Treatment Plant
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