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Presentation OutlinePresentation Outline

•• Agency coordinationAgency coordination
•• Massachusetts regulationsMassachusetts regulations
•• Statewide policyStatewide policy•• Statewide policyStatewide policy
•• Case studies/Permit scenariosCase studies/Permit scenarios



EEA 
� MEPA 
� Water Policy  
� Water 
Resources 
Commission 

AgencyAgency CoordinationCoordination

 
 
 

DEP 
� Filled Tidelands  
� 401 certification  
� NPDES permit 
� Water Mgt. Act 
� Drinking Water  

CZM 
� Consistency 
review of all 
federal permits 
� Ocean 
Sanctuaries Act 

DMF 
� Manages 
anadromous fish 
runs, shellfish, 
finfish 

DCR 
� Interbasin 
Transfer Act 
� Implementation 
of ACEC regs. 



Regulations Regulations 
applicable to desalination applicable to desalination 

plants in MAplants in MA



1.1. Mass Surface Water Quality Mass Surface Water Quality 
Standards 314 CMR 4.05(4)(a)Standards 314 CMR 4.05(4)(a)

prior to 2007 revisionprior to 2007 revision

�� Class SAClass SA . These waters are designated as . These waters are designated as 
an excellent habitat for fish, other aquatic an excellent habitat for fish, other aquatic an excellent habitat for fish, other aquatic an excellent habitat for fish, other aquatic 
life and wildlife…life and wildlife…



PUD No. 1 vs. Washington Department of PUD No. 1 vs. Washington Department of 
EcologyEcology , , 511 U.S. 700 (1994):511 U.S. 700 (1994):

•• WQS are made up of numeric criteria and WQS are made up of numeric criteria and 

Supreme Court DecisionSupreme Court Decision

•• WQS are made up of numeric criteria and WQS are made up of numeric criteria and 
designated usesdesignated uses ..

•• State can require “that an applicant operate State can require “that an applicant operate 
the project consistently with …the the project consistently with …the 
designated uses of the water body.”designated uses of the water body.”



1. Mass Surface Water Quality 1. Mass Surface Water Quality 
Standards 314 CMR 4.05(4)(a)Standards 314 CMR 4.05(4)(a)

2007 revision2007 revision

•• In the case of a water intake structure (IS) at In the case of a water intake structure (IS) at 
a desalination facility, the Department has a desalination facility, the Department has 
the authority …to the authority …to conditioncondition the IS to assure the IS to assure the authority …to the authority …to conditioncondition the IS to assure the IS to assure 
compliance of the withdrawal activity with compliance of the withdrawal activity with 
314 CMR 4.00….314 CMR 4.00….

However, doesn’t describe what “conditions” would be However, doesn’t describe what “conditions” would be 
imposed.imposed.



2. Mass Surface Water Quality 2. Mass Surface Water Quality 
Standards 314 CMR 4.04(3)Standards 314 CMR 4.04(3)

•• (3) (3) Protection of Outstanding Resource Protection of Outstanding Resource 
WatersWaters

•• A new or increased discharge to an A new or increased discharge to an •• A new or increased discharge to an A new or increased discharge to an 
Outstanding Resource Water is Outstanding Resource Water is 
prohibitedprohibited ……



�� Insert map of MA w/ Alden LabsInsert map of MA w/ Alden Labs
�� Bullets for Dighton, Brockton, Swansea, Bullets for Dighton, Brockton, Swansea, 

Hull, ProvincetownHull, Provincetown

Outstanding Resource WatersOutstanding Resource Waters

��

AldenAlden

NHNH

Outstanding Resource Outstanding Resource 
Waters in MAWaters in MA

CTCT RIRI



3. Mass Ocean Sanctuaries 3. Mass Ocean Sanctuaries 
Standards 302 CMR 5.07(1)Standards 302 CMR 5.07(1)

Prohibited ActivitiesProhibited Activities
•• (a) the building of any structure on the (a) the building of any structure on the 

seabed or under the subsoilseabed or under the subsoilseabed or under the subsoilseabed or under the subsoil

•• (d) the dumping or discharge of any (d) the dumping or discharge of any 
commercial or industrial wastescommercial or industrial wastes



Ocean SanctuariesOcean Sanctuaries

��
AldenAlden



4. ACECs 301 CMR 12.124. ACECs 301 CMR 12.12

•• Preserve, restore, or enhance the Preserve, restore, or enhance the 
resources of the ACECresources of the ACEC

•• Ensure that activities in or impacting Ensure that activities in or impacting 
the area minimize adverse effects on: the area minimize adverse effects on: 
marine and aquatic productivity, marine and aquatic productivity, 
surface and groundwater quality, surface and groundwater quality, 
habitathabitat



Areas of Critical Areas of Critical 
Environmental Environmental 

Concern (ACECs)Concern (ACECs)



ORWs, Ocean ORWs, Ocean 
Sanctuaries, ACECsSanctuaries, ACECs



No Specific Performance No Specific Performance 
Standards in State Regs.Standards in State Regs.



Statewide PolicyStatewide Policy
5 principles5 principles

•• Assess all other viable alternatives.Assess all other viable alternatives.
•• Demonstrate need.Demonstrate need.
•• Minimize environmental impacts.Minimize environmental impacts.•• Minimize environmental impacts.Minimize environmental impacts.
•• Encourage regionalization.Encourage regionalization.
•• Plan for growth.Plan for growth.



Minimize environmental impacts…Minimize environmental impacts…

“Intakes and discharges should be “Intakes and discharges should be 
located outside of estuaries, ACECs, located outside of estuaries, ACECs, 
ORWs, areas of fish passage, land ORWs, areas of fish passage, land ORWs, areas of fish passage, land ORWs, areas of fish passage, land 
containing shellfish, fish and shellfish containing shellfish, fish and shellfish 
spawning habitat.”spawning habitat.”



Policy Siting and Operating RequirementsPolicy Siting and Operating Requirements
Intake:Intake:

•• Locate outside sensitive areas.Locate outside sensitive areas.
•• Low intake velocity (0.01Low intake velocity (0.01--0.02 fps).0.02 fps).

Substratum intake preferred.Substratum intake preferred.•• Substratum intake preferred.Substratum intake preferred.

SIS Schematic Courtesy of EEA, Inc. 2004SIS Schematic Courtesy of EEA, Inc. 2004



Policy Siting and Operating RequirementsPolicy Siting and Operating Requirements
Discharge:Discharge:

•• No discharge to ORW or Ocean Sanc.No discharge to ORW or Ocean Sanc.
•• Salinity = ambient at discharge.Salinity = ambient at discharge.
•• Mixing zone < 50% of crossMixing zone < 50% of cross --section.section.•• Mixing zone < 50% of crossMixing zone < 50% of cross --section.section.
•• Predictive modeling.Predictive modeling.



Policy Siting and Operating RequirementsPolicy Siting and Operating Requirements
Monitoring:Monitoring:

•• BaselineBaseline
•• LongLong--termterm
•• Ambient, at intake, behind intakeAmbient, at intake, behind intake•• Ambient, at intake, behind intakeAmbient, at intake, behind intake
•• Verification of modelingVerification of modeling



Regs. + Policy = ScreeningRegs. + Policy = Screening

•• Discharge outside ORW? Discharge outside ORW? 
•• Intake and discharge outside Ocean Sanctuary?Intake and discharge outside Ocean Sanctuary?

•• Intake and discharge outside ACEC?Intake and discharge outside ACEC?
•• Outside an estuary? Outside an estuary? 
•• Substratum intake? Substratum intake? 
•• Away from anadromous fish run?Away from anadromous fish run?



Permitting ScenariosPermitting Scenarios



Scenario 1Scenario 1 ..
Brackish Water River Withdrawal at Head of TideBrackish Water River Withdrawal at Head of Tide

•• 10 mgd withdrawal 10 mgd withdrawal ��� �� �� � 5 mgd potable 5 mgd potable ��� �� �� � 2.7 mgd 2.7 mgd 
discharge 2x/daydischarge 2x/day

•• UF w/ Zenon membranes, 1 RO stageUF w/ Zenon membranes, 1 RO stage•• UF w/ Zenon membranes, 1 RO stageUF w/ Zenon membranes, 1 RO stage

•• Desalinated water does not stay in communityDesalinated water does not stay in community

•• Plant operates in “freshwater mode” DecemberPlant operates in “freshwater mode” December--JuneJune
> 100,000 gpd fresh water (sp. cond.< 1000 µmhos/cm ) > 100,000 gpd fresh water (sp. cond.< 1000 µmhos/cm ) 



�

�

InterInter--basin Transferbasin Transfer

Taunton River Desal PlantTaunton River Desal Plant

City of BrocktonCity of BrocktonScenario 1.Scenario 1.

� Taunton River Desal PlantTaunton River Desal Plant

Narragansett Bay EstuaryNarragansett Bay Estuary

Taunton RiverTaunton River



Scenario 1Scenario 1 ..
Brackish Water River Withdrawal at Head of TideBrackish Water River Withdrawal at Head of Tide— —
PermitsPermits

•• DEPDEP: : New source approval, Water treatment plant, Distrib ution New source approval, Water treatment plant, Distrib ution 
systems permit, C. 91, NPDES, 401 WQ cert., WMAsystems permit, C. 91, NPDES, 401 WQ cert., WMA

•• DCRDCR: : Interbasin Transfer Act review processInterbasin Transfer Act review process

•• CZM, DMFCZM, DMF: : Consulted by DEP, DCRConsulted by DEP, DCR

•• NHESPNHESP: Endangered species “take” mitigation: Endangered species “take” mitigation

•• EPAEPA: : NPDES; NPDES; ACOEACOE 404404

•• LocalLocal : Order of Conditions for wetlands : Order of Conditions for wetlands 



Scenario 1Scenario 1 ..
Brackish Water River Withdrawal at Head of TideBrackish Water River Withdrawal at Head of Tide— —
Permit ConditionsPermit Conditions
C. 91C. 91: Time of year restrictions and TSS limits: Time of year restrictions and TSS limits

WMAWMA: : 
�� 8.81 mgd avg / 10 mgd max withdrawal8.81 mgd avg / 10 mgd max withdrawal
�� Gunderboom or Filtrex E/I prevention + monitoringGunderboom or Filtrex E/I prevention + monitoring

ITA:ITA: Baseline and longBaseline and long --term monitoring planterm monitoring planITA:ITA: Baseline and longBaseline and long --term monitoring planterm monitoring plan

NPDESNPDES: : 
�� UF wastes dewatered; disposed offUF wastes dewatered; disposed off--sitesite
�� 5.4 mgd monthly avg discharge flow limit5.4 mgd monthly avg discharge flow limit
�� Discharge salinity must be w/in 2 ppt of ambientDischarge salinity must be w/in 2 ppt of ambient
�� Cu [ ] in discharge </= [ ] in influentCu [ ] in discharge </= [ ] in influent
�� Blending to achieve wqBlending to achieve wq--based limits is allowedbased limits is allowed

OperatorOperator : Intake will occur when river velocity and depth m inimizes E/I: Intake will occur when river velocity and depth m inimizes E/I



Scenario 1Scenario 1 :: Brackish Water River Brackish Water River 
Withdrawal at Head of TideWithdrawal at Head of Tide——SummarySummary

�� State’s State’s intakeintake performance standards enforced performance standards enforced 
by WMA & IBTA.by WMA & IBTA.

�� State’s State’s dischargedischarge performance standards performance standards 
enforced by NPDES.enforced by NPDES.

�� State’s inState’s in--river and intake river and intake monitoringmonitoring
performance standards enforced by WMA and performance standards enforced by WMA and 
IBTA for intake; NPDES for discharge.IBTA for intake; NPDES for discharge.



Scenario 2Scenario 2 ..
MidMid––Estuary River WithdrawalEstuary River Withdrawal

•• 3.89 mgd withdrawal 3.89 mgd withdrawal ��� �� �� � 2.18 mgd potable 2.18 mgd potable ��� �� �� �
2.71 mgd discharge2.71 mgd discharge

•• 2 MF stages, 1 RO stage2 MF stages, 1 RO stage

•• Desalinated water stays in communityDesalinated water stays in community

•• < 0.1 mgd freshwater withdrawal< 0.1 mgd freshwater withdrawal



Scenario 2.Scenario 2.

Swansea Water District  Swansea Water District  

Narragansett Bay EstuaryNarragansett Bay Estuary

Palmer RiverPalmer River

�

Swansea Water District  Swansea Water District  
Desalination PlantDesalination Plant



Scenario 2Scenario 2 ..
MidMid––Estuary River WithdrawalEstuary River Withdrawal——PermitsPermits

•• DEPDEP: : New source approval, Water treatment New source approval, Water treatment 
plant, Distribution systems permit, C. 91, plant, Distribution systems permit, C. 91, 
NPDES, 401 WQ Cert., WMANPDES, 401 WQ Cert., WMA

•• CZM, DMFCZM, DMF: : ReviewReview

•• DCRDCR: : No review (no InterNo review (no Inter--basin transfer)basin transfer)

•• EPAEPA: : NPDESNPDES

•• LocalLocal :: Order of Conditions for wetlandsOrder of Conditions for wetlands



Scenario 2Scenario 2 ..
MidMid––Estuary River WithdrawalEstuary River Withdrawal——Permit ConditionsPermit Conditions

C. 91C. 91: Time of year restrictions and BMPs: Time of year restrictions and BMPs

WMAWMA: None Required b/c no fresh water (<0.1 mgd fresh water): None Required b/c no fresh water (<0.1 mgd fresh water)

OperatorOperator ::OperatorOperator ::
�� Intake will occur when river velocity and depth min imizes E/IIntake will occur when river velocity and depth min imizes E/I

�� Intake is a wedgewire pipe under rock gabions and h ardware Intake is a wedgewire pipe under rock gabions and h ardware 
cloth (substratum)cloth (substratum)

�� Horizontal Directional Drilling under wetlandsHorizontal Directional Drilling under wetlands

�� Oyster seeding Oyster seeding 



Scenario 2Scenario 2 ..
MidMid––Estuary River WithdrawalEstuary River Withdrawal——Permit ConditionsPermit Conditions

NPDESNPDES: : 
�� 2.71 mgd monthly avg flow2.71 mgd monthly avg flow
�� DO >/= 6 mg/lDO >/= 6 mg/l
�� Discharge salinity must be </= 32 pptDischarge salinity must be </= 32 ppt�� Discharge salinity must be </= 32 pptDischarge salinity must be </= 32 ppt
�� Report N, Cu, Pb, AsReport N, Cu, Pb, As
�� TRC LimitTRC Limit
�� WET testsWET tests
�� Membrane cleaning sol’ns shipped off siteMembrane cleaning sol’ns shipped off site



Scenario 2Scenario 2 ..
Mid Mid ––Estuary River WithdrawalEstuary River Withdrawal——Permit ConditionsPermit Conditions

NPDES Cont’dNPDES Cont’d : : 

�� Diffuser used to enhance mixing Diffuser used to enhance mixing 
(mixing zone)(mixing zone)

�� Mixing Zone: brine mixed to w/in Mixing Zone: brine mixed to w/in 
1.4 PSU of ambient w/in 8 ft of 1.4 PSU of ambient w/in 8 ft of 
diffuserdiffuser

�� Ambient Monitoring: verify Ambient Monitoring: verify 
dilution confirm mixing zone sizedilution confirm mixing zone size



Scenario 2.Scenario 2.
MidMid––Estuary River WithdrawalEstuary River Withdrawal---- SummarySummary

�� State’s State’s intakeintake performance standards agreed to performance standards agreed to 
by applicant (by applicant ( but could have been enforced but could have been enforced 
through 401 certification of NPDESthrough 401 certification of NPDES ).).

�� State’s State’s dischargedischarge performance standards performance standards 
enforced by NPDES.enforced by NPDES.

�� State’s inState’s in--river and intake river and intake monitoringmonitoring
performance standards agreed to by applicant, performance standards agreed to by applicant, 
for discharge enforced by NPDESfor discharge enforced by NPDES ..



Scenario 3.Scenario 3.
Ocean water withdrawal  adjacent to Ocean Ocean water withdrawal  adjacent to Ocean 
SanctuarySanctuary

•• Desalinated water would stay in communityDesalinated water would stay in community

•• No fresh water withdrawalNo fresh water withdrawal•• No fresh water withdrawalNo fresh water withdrawal

•• Intake and discharge in ocean watersIntake and discharge in ocean waters



�

ProvincetownProvincetown

Scenario 3.Scenario 3.

�

�
�



Scenario 3.Scenario 3.
Ocean water withdrawal  adjacent to Ocean Ocean water withdrawal  adjacent to Ocean 
SanctuarySanctuary——PermitsPermits

•• Proponent Proponent abandoned abandoned project idea because project idea because 
discharge not allowed into ocean sanctuary.discharge not allowed into ocean sanctuary.discharge not allowed into ocean sanctuary.discharge not allowed into ocean sanctuary.



Scenario 4Scenario 4 . . 
Barrier Beach withdrawal and discharge to Barrier Beach withdrawal and discharge to 
ocean.ocean.

•• Desalinated water would be used in Desalinated water would be used in 
community and perhaps in others.community and perhaps in others.

•• No fresh water withdrawal.No fresh water withdrawal.

•• Intake and discharge in ocean waters.Intake and discharge in ocean waters.

•• No Ocean Sanctuary.No Ocean Sanctuary.



�

ProvincetownProvincetown

HullHull
�

Scenario 4.Scenario 4.

�

�
�



Scenario 4.Scenario 4.
Barrier Beach withdrawal and discharge to Barrier Beach withdrawal and discharge to 
oceanocean——Potential PermitsPotential Permits

•• DEPDEP: New source approval, Water treatment : New source approval, Water treatment 
plant, Distribution systems permit, C. 91, plant, Distribution systems permit, C. 91, 
NPDES, 401 WQ Cert., (no WMA)NPDES, 401 WQ Cert., (no WMA)

•• CZM, DMFCZM, DMF: Review: Review

•• DCRDCR: No review (no Inter: No review (no Inter--basin transfer, yet)basin transfer, yet)

•• EPAEPA: NPDES: NPDES

•• LocalLocal : Order of Conditions for wetlands : Order of Conditions for wetlands 



Scenario 4.Scenario 4.
Barrier Beach withdrawal and discharge to Barrier Beach withdrawal and discharge to 
oceanocean——Permit ConditionsPermit Conditions

•• Project currently on hold.Project currently on hold.



Lessons LearnedLessons Learned

1. May need to 1. May need to write new regs.write new regs. or cobble or cobble 
together existing regs. to address desal.together existing regs. to address desal.

2. Establish process to 2. Establish process to unify agenciesunify agencies ..

3. Give proponent an idea of 3. Give proponent an idea of permitting permitting 3. Give proponent an idea of 3. Give proponent an idea of permitting permitting 
pathwaypathway up front. up front. 

4. 4. Work collaborativelyWork collaboratively w/ proponent and w/ proponent and 
industry. industry. 

5. Good quality 5. Good quality monitoring datamonitoring data informs mgt. informs mgt. 


