MASHPEE SEWER COMMISSION
NEEDS ASSESSMENT REPORT
WATERSHED NITROGEN MANAGEMENT PLAN

TABLE OF CONTENTS

EXECUTIVE SUMMARY

GLOSSARY OF COMMON ACRONYMS

Page
CHAPTER 1 INTRODUCTION
1.1 Project Identification and PUIPOSE .........cccveieeierieiiee e 1-1
1.2 Project Background and ISSUES ..........ccerveruerieieesiesieseesiesieseesieseesaeseens 1-2
1.3 e 0] [T S Tolo] o USSR 1-7
1.4 Environmental REVIEW PrOCESS ........ccoivviriiiriiiisieiesieeeie e 1-8
1.5 Formation of a Community Advisory Committee (CAC) ......covvvvivrennee. 1-8
1.6 Purpose and Organization of Needs Assessment Report.........cccccceeeeeennenn 1-9
CHAPTER 2 DATA REVIEW
2.1 INEFOAUCTION ... 2-1
2.2  Coastal Embayment Reports and Data ..........ccoooeereeieiinnieienienesie e 2-1
2.3  Wastewater Reports and Data............cccevverieiieiieie e 2-7
2.4 Other Reports and Data...........cccoccueiieiieiieiicie et 2-16
CHAPTER 3 REGULATORY ISSUES
3.1 INEFOAUCTION ...t 3-1
3.2 Federal RegUIAOrY ISSUES........ccceiiieiieiieiiciiesieeeee e 3-2
3.3 State RegUIALONY ISSUES ........ccveeiieeie e 3-2
3.4 Regional RegUIALOrY ISSUES........ccoeiiiiieririiiiisiisiieee e 3-12
3.5  Town of Mashpee Regulations and Bylaws............c.ccccceeviveieiiieiecnesnene. 3-18
3.6 Town of Falmouth Regulations and Bylaws............cccccocevenininininnininnnns 3-22
3.7  Town of Barnstable Regulations and Bylaws.............c.ccccooeveeiiiicinennenne, 3-23
3.8 Town of Sandwich Regulations and Bylaws ............ccccoeiniiinininnininenn. 3-24
3.9  Joint Regulatory EffOrtS........cccoovviiiiiiiiiic e 3-24
CHAPTER 4 MASSACHUSETTS ESTUARIES PROJECT EVALUATIONS AND
FINDINGS
4.1 INEFOTUCTION ...ttt nr e e e 4-1
4.2  Summary of MEP Approach for Estuaries in the Project Area................... 4-2
4.3  Summary of Findings for POpponesset Bay...........ccocvveeereneneneniencninnnns 4-4
Mashpee Sewer Commission
Final Needs Assessment Report (_@_\ Etefﬂl?afiﬂleﬁgtgmlﬁ

00074.7 i



4.4
4.5

CHAPTER 5

5.1
5.2
5.3
5.4

CHAPTER 6

6.1
6.2
6.3

CHAPTER 7

7.1
7.2
7.3
7.4

CHAPTER 8

8.1
8.2
8.3

CHAPTER 9

9.1
9.2
9.3
9.4

Summary of Findings for Waquoit Bay East............cccceevveveiieiniiciee, 4-9
Summary of TMDL ReqUIFEMENTS .....c.coivieiieiiiiiesieeie et 4-14

EXISTING ENVIRONMENTAL RESOURCES AND DEMOGRAPHICS

INEFOAUCTION ......eiiiiiie e e 5-1
NALUFAl RESOUICES .....vvevieieeie et e st esre e neennes 5-1
Land Use and ZONING......ccccoiieieiieieeiesie sttt 5-10
TOWN DEMOGIaPNICS.....ccvieiiiiieieeie et 5-11

EXISTING WASTEWATER INFRASTRUCTURE

INEFOAUCTION ... 6-1
EXIStiNg ON-Site SYSIEMS ...ocuviiiiiiiiiieie e 6-1
Existing Wastewater Treatment FacCilitieS..........cccvvevvvieiivenieeie e 6-4

WASTEWATER FLOWS AND NITROGEN LOADING

INEFOAUCTION ... 7-1
BUId-0UL ANAIYSIS ...t 7-1
Wastewater Generation and Nitrogen LOadingsS.........ccceevevveriveresriesieennnns 7-2
SUMIMEAIY ...ttt e e be e e 7-12

DEVELOPMENT OF WASTEWATER NITROGEN PRIORITY AREAS

INEFOAUCTION ... 8-1
Delineation Of PriOrity ArEaS........ccceviieieiiresiseseeee e 8-1
SUMIMAIY .ttt e et e e e nbr e e e aee s 8-11

NEEDS ASSESSMENT SUMMARY

INEFOAUCTION ...t 9-1
Priority Area GrOUDPINGS. .....coveiviiirerieeieiiesie ettt 9-1
e 11 0 (] Tt USRS 9-5
Next Steps to Identify Solutions for Nitrogen Management Needs ........... 9-5

CHAPTER 10 FUNDING OPPORTUNITIES

10.1
10.2
10.3
10.4
10.5

L1 oo o1 o] o PSPPSR 10-1
State ReVOIVING FUNAS ........ooieiiie e 10-1
Other State FUNGS........cooiieii et 10-2
Barnstable County EffOrtS........cccccvoiiiieii i 10-3
Escrow Accounts and Town Consent Agreements..........cccoeeerereereneennnn. 10-4

Mashpee Sewer Commission
Final Needs Assessment Report

00074.7

Stearns & Wheler, LLC
&

Emvironmental Engineers and Scientists



LIST OF TABLES

TABLE _Page
4-1  Popponesset Bay Nitrogen LOAAS ........ccecvevverieiiieieeiesieseesie e e e see e see e neas 4-5
4-2  Popponesset Bay Threshold Septic LOads.........ccccovvriereeniniiniiniieie e 4-6
4-3  Popponesset Bay Loading CapacCitieS.........cccuevveiieiierieiiiesieeieeeeseeseeeesee e e nns 4-8
4-4  PoppoNnesSet Bay TIMDLS ......cocuiiiiiieiiie et 4-9
4-5  Waquoit Bay Nitrogen LOAAS ........c.ccveveiiiiierie e seesie et sie e se e 4-10
4-6  Waquoit Bay Threshold SeptiC LOAds ..........coovririeeiienienieiesee e 4-12
4-7  Waquoit Bay Loading CapacCities .........ccccvuereererieeieerieiieseesieseesneseseesee s eneesns 4-13
4-8  WaqUOIt Bay TIMDLS ...ccviiiiiiiieiiieie ettt 4-13
4-9  Embayment Septic Percent REMOVAIS .........cccoviieiieiieiie e 4-15
5-1  Freshwater Lakes and Ponds in the Project Planning Area ..........cccccovvvieeiciinnnns 5-4
5-2  Population Estimates for Town of Mashpee..........ccccccvvievieieieiv e 5-11
6-1  Mashpee Commons Peaking FaCtOrS.........cccuuuiiiiiiiiiiieieee e 6-10
6-2  Mashpee Commons Treatment Performance............cccoovverveieiieieeneseese e 6-11
6-3  New Seabury Peaking FaCtOrS .........ccoiieiiiiiiiiiiiie e 6-14
6-4  New Seabury Treatment Performance ...........ccocveieiiieie e 6-15
6-5  Mashpee High School Peaking Factors ..........ccoceiiiiiiinieiienieeeee e 6-18
6-6  Mashpee High School Treatment Performance............ccccoovvveveeiveicsieeneee e 6-19
6-7  Willowbend Peaking FaCLOrS.........ccceiiiiiiieiiesiee s 6-22
6-8  Willowbend Treatment PErformance..........ccooeieieiiiiienieieiee e 6-23
6-9  Southport PeaKiNg FACLOIS .........coiiiiiiieiieie et 6-25
6-10  Southport Treatment PErfOrmMancCe...........coovvieeiieieiie e 6-26
6-11  Stratford Ponds Peaking FaCtOrS..........cciveieiieiiiie ettt 6-28
6-12  Stratford Ponds Treatment PErformance...........cocoviieieeinieniee e 6-29
6-13  Windchime Point Peaking FactOrs..........cccovveiiiii i 6-30
6-14  Windchime Point Treatment Performance..........ccoocveeevieenenienie e seeseee e 6-31
6-15 South Cape Village Peaking Factors..........cccoveiiiiiiiie i 6-33
6-16 South Cape Village Treatment PErfOrmance .........ccocvveririeeieieneiese e 6-33
6-17 Forestdale School Peaking FaCtors..........ccccveiieieiie i 6-35
6-18 Forestdale School Treatment PErformance..........cocevviiiiniieieienc e 6-36
6-19  USEd WWTF CaAPACILY .....coveiiiiiieiieeiie e st ettt re et e e sta e e e ne e nreas 6-38
7-1  MEP Water Use ASSUMPLIONS ......ocviiiiiiiiiniiiieieie sttt 7-3
7-2  WNMP Water Use ASSUMPLIONS .......ccveiieiieeieieesieeieseesteesie e srn e snsesree e sneesneas 7-4
7-3  Existing and Future Average Annual Wastewater FIOWS ............cccoooiiiiiiinnnnnns 7-5
7-4  October 2004 — October 2005 WWTF Total Nitrogen Concentrations.................. 7-7
7-5  Summary of Planning Zone Loading RatesS.........cccceeiiiiininiiniicienee s 7-8
7-6  Summary of Wastewater Generator Loading Rates............ccccevvvevvevciieieeie s 7-10
7-7  Wastewater Nitrogen Loads for Various Parcels...........cc.ccooeveiiinneninicniinnnns 7-10
7-8  Non-Wastewater NitrOgEN SOUICES........ccveveiieiieiieeiesteesieseesteeste e sreesreeaesreesreas 7-11
7-9  Summary of Total Nitrogen Loads Per TOWN..........cccceveririninieiene e 7-12
7-10 Daily Nitrogen Loads by Subwatershed ............cccocvieeiieiiiieiiese e 7-14
8-1  Relative Ranking of Nitrogen Loading RatesS...........ccccriririniiienene e 8-3
Mashpee Sewer Commission

Final F:\leeds Assessment Report (_@_\ Etefﬂl?afiﬂleﬁgtgmlﬁ

00074.7 i



LIST OF TABLES (continued)

TABLE Page
8-2  Summary of Nitrogen Loads by Planning Area..........ccccceveeerieiinieneenese e 8-12
9-1  Priority Area Criteria SUMMAIY .........cccueieiiierrereeieseesieseeseesseseeseeseesseessaessesneens 9-4

LIST OF FIGURES

FIGURE On or After Page
1-1 LOCUS MAP e 1-2
5-1 SOOI M AP e et e e e e s s e r e e e e e s s aarr e e 5-2
5-2 ZONE 11S AND GROUNDWATER PROTECTION DISTRICTS.....ccoocceveeiinns 5-4
5-3 VERNAL POOLS/DEP WETLANDS ...ttt 5-6
5-4 SHELLFISH GROWING MAWP ..ottt 5-8
5-5 FLOOD ZONES ... ..ttt e s ab b brr e e e e e e s s s sanreees 5-8
5-6 NATURAL HERITAGE ESTIMATED RARE SPECIES/AREAS OF CRITICAL
ENVIRONMENTAL CONCERN......cccciiiiiie et 5-10
5-7 MASHPEE & QUASHNET RIVER PROTECTION DISTRICTS...........cccovvee. 5-10
5-8 MASHPEE OPEN SPACE INCENTIVE PLAN ....cooiciiieieeee e 5-10
5-9 LANDUSE MAWP ..ottt be e 5-10
5-10  PLANNING ZONES ... 5-10
B5-11  ZONING MAP ... i e e s bbb 5-12
6-1 COMPONENTS OF SMALL WWTF FLOW SCHEMATIC.......ccoovveveeeeeiiennee, 6-6
6-2 MASHPEE COMMONS FLOW SCHEMATIC.....ccoiiiiiii e 6-8
6-3 MASHPEE COMMONS NITROGEN CONCENTRATIONS..........ccoevevvvvieenenn, 6-11
6-4 NEW SEABURY FLOW SCHEMATIC ...t 6-12
6-5 NEW SEABURY NITROGEN CONCENTRATIONS ..ot 6-16
6-6 MASHPEE HIGH SCHOOL FLOW SCHEMATIC ..o, 6-16
6-7 MASHPEE HIGH SCHOOL NITROGEN CONCENTRATIONS ........cccovvvveeenen. 6-20
6-8 WILLOWBEND FLOW SCHEMATIC.....coiiiiiiiii i 6-20
6-9 WILLOWBEND NITROGEN CONCENTRATIONS ..., 6-23
6-10 SOUTHPORT FLOW SCHEMATIC....uuiiiiiiiiiiiiii i 6-24
6-11 SOUTHPORT NITROGEN CONCENTRATIONS ..o 6-26
6-12 STRATFORD PONDS FLOW SCHEMATIC.....uviiiiiiiiiiiiiie i 6-28
6-13 STRATFORD PONDS NITROGEN CONCENTRATIONS .......cooviiiiiiiiieeeee 6-29
6-14 WINDCHIME POINT FLOW SCHEMATIC ...t 6-30
6-15 WINDCHIME POINT NITROGEN CONCENTRATIONS ..ot 6-31
6-16 SOUTH CAPE VILLAGE FLOW SCHEMATIC ...t 6-32
6-17 SOUTH CAPE VILLAGE NITROGEN CONCENTRATIONS.......ccooveieeeeiine 6-34
6-18 FORESTDALE SCHOOL FLOW SCHEMATIC........ciiiiiiiiiiii e 6-36
6-19 MMR FLOW SCHEMATIC ..ottt bre e 6-38
7-1 PLANNING ZONE LOADING MAWP.....cc oo 7-8
7-2 WASTEWATER GENERATOR LOADING MAP ..o 7-8
Mashpee Sewer Commission
Final F:\leeds Assessment Report (_@_\ Etefﬂl?afiﬂlejggtgmllg

00074.7 iv



LIST OF FIGURES (continued)

FIGURE On or After Page

8-1 PRIORITY AREAS ...ttt e e aneeas 8-4
LIST OF APPENDICES

APPENDIX

A Certificate of the Secretary of Environmental Affairs

B Excerpts of Response to Comments, Final Environmental Impact Report — New Seabury

Development Project, March 2001

Mashpee Sewer Commission
Final Needs Assessment Report (_@_\ EIGEE?N‘E‘Q‘EELE‘;;}“EE

00074.7 Vv



