« 1U.S. Environmental Protection Agency, Atlantic Ecology Division, Narragansett,RlI
«  2Abt Associates, Inc., Cambridge, MA
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EPA Region 1 reached out to towns in the Taunton River watershed to identify those
interested in testing new version of EPA watershed management tool (WMOST)
Cathy Drinan responded on behalf of Monponsett Pond Watershed Workgroup

Water Quantity

Outflow from pond to Stump Brook does not resemble natural flow regime and
does not support fish migration and the downstream ecosystems

Brockton water diversions reduce volume, and reverse the flow of water
between ponds

High pond elevation can cause flooding when it rains
Low pond elevation does not support recreational use
Monponsett Pond towns have water restrictions, no restrictions in Brockton

Water Quality related

Phosphorus loads, blue green algae blooms

Bacteria — potential impact of high water levels on septic systems
Beach closures

Flow reversal

Water quality degradation

No dedicated source of funding for water quality testing for the Ponds



Watershed Management Optimization
Support Tool (WMOST)

- Accounting tool for water
- ldentify goals

- Evaluate integrated management
practices

- Stormwater

- Drinking water

- Wastewater

- Land conservation

- Optimize costs while finding
solutions




Runott to
Surface Water

How much water IS there and who is usmg it?

Cranberry
Growers .

< ( ‘ 1.00 T ‘ ‘ Recharge
f Aquif
B | HHHHH T of Aquier

034

Aquifer

Brockton DPW 3.27-to external subbasin >

Notes:

Units are million gallons per day

Values are average annual reported values for 2000 through 2004 as summarized in WMA tool .
Private users are households on private well water and users with withdrawals less than 100,000 gallons per day A_ M orrison



Where is the rainfall going?

DAILY WATER BUDGET MODEL

0.1 inches
EVAPOTRANSPIRATION (ET)

1 inches
PRECIPITATION

0 inches
RUNOFF (R)

0.9 inches

INFILTRATION (1) WATER BALANCE

Welcome to the Model My Watershed simple water-balance simulator. See how changes in the amount of rainfall, the
surfaces on which the rain falls and the texture of the soil change where the water goes. To begin, decide how much rain
will fall by using the slide bar on the upper right. Then select the land-cover type where the rain will fall. Finally, pick a sail
type. The coarsest soils (sandy soils) are on the left and the finest soils (clay loam) are on the right. As the simulation runs,

recipitation: 1.0 in
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FOREST TURF GRASS PASTURE ROW CROPS

leallowr where the weater flows. Al look at the column in the center that shows howe much water goes in each direction.




Where is the rainfall going?

DAILY WATER BUDGET MODEL

92 inches 0.1 inches
PRECIPITATION EVAPOTRANSPIRATION (ET)

(R)

0 inches
RUNOFF (R)
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1.9 inches
INFILTRATION (1) WATER BALANCE

Welcome to the Model My Watershed simple water-balance simulator. See how changes in the amount of rainfall, the
surfaces on which the rain falls and the texture of the soil change where the water goes. To begin, decide how much rain
will fall by using the slide bar on the upper right. Then select the land-cover type where the rain will fall. Finally, pick a sail
type. The coarsest soils (sandy soils) are on the left and the finest soils (clay loam) are on the right. As the simulation runs,
leallowr where the weater flows. Al look at the column in the center that shows howe much water goes in each direction.

Precipitation: 2.0 in
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Soil Type: Sand

SAND LOAM SAMNDY CLAY




Where is the rainfall going?

DAILY WATER BUDGET MODEL

3.2 inches 0.1 inches
PRECIPITATION EVAPOTRANSPIRATION (ET)

(R)

0 inches
RUNOFF (R)
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3.1 inches
INFILTRATION (1) WATER BALANCE

Welcome to the Model My Watershed simple water-balance simulator. See how changes in the amount of rainfall, the
surfaces on which the rain falls and the texture of the soil change where the water goes. To begin, decide how much rain
will fall by using the slide bar on the upper right. Then select the land-cover type where the rain will fall. Finally, pick a sail
type. The coarsest soils (sandy soils) are on the left and the finest soils (clay loam) are on the right. As the simulation runs,
leallowr where the weater flows. Al look at the column in the center that shows howe much water goes in each direction.

Precipitation: 3.9 in
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Soil Type: Sand

SAND LOAM SAMNDY CLAY




Where is the rainfall going?

DAILY WATER BUDGET MODEL

8 inches 0.1 inches

PRECIPITATION EVAPOTRANSPIRATION (ET)

(R)

M
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INFILT. W ION (1) WATER BALANCE

Welcome to the Model My Watershed simple water-balance simulator. See how changes in the amount of rainfall, the
surfaces on which the rain falls and the texture of the soil change where the water goes. To begin, decide how much rain
will fall by using the slide bar on the upper right. Then select the land-cover type where the rain will fall. Finally, pick a sail
type. The coarsest soils (sandy soils) are on the left and the finest soils (clay loam) are on the right. As the simulation runs,
leallowr where the weater flows. Al look at the column in the center that shows howe much water goes in each direction.

Precipitation: 8.0 in
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Soil Type: Sand




Where is the rainfall going?

DAILY WATER BUDGET MODEL

0.5 inches 0.1 inches
PRECIPITATION EVAPOTRAMNSPIRATION (ET)

(R)

0 inches
RUNCQFF (R)

0] <
0.4 inches

INFILTRATION (1) WATER BALANCE

Welcome to the Madel by "Watershed simple water-balance simulator. See howr changes in the amount of rainfall, the
surfaces on which the rain falls and the texture of the soil change where the water goes. To begin, decide how much rain
will fall by using the slide bar on the upper right. Then select the land-cover type where the rain will fall. Finally, pick a soil
type. The coarssst soils (sandy soils) are an the left and the finest soils (clay loam) are on the right. As the simulation runs,
fallowr where the water llows. Also, look at the cslumn in the center that shows howr much water goes in each direction.

Precipitation: 0.5 in
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oil Type: Sandy Clay
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Where is the rainfall going?

Precipitation: 1.0 in

DAILY WATER BUDGET MODEL

(

1 inches 0.1 inches
PRECIPITATION EVAPOTRAMNSPIRATION (ET)
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RUNCFF (R) FOREST TURF GRASS PASTURE ROW CROPS

Soil Type: Sandy Clay
M

0.8 inches
INFILTRATION (1} WATER BALANCE

Welcome to the Madel by Watershed simple water-balance simulator. See howr changes in the amaunt of rainfall, the
surfaczs on which the rain Falls and the texture of the soil change where the water goes. To begin, decide hew much rain
will fall by using the slide bar on the upper right. Then select the land-cover type where the rain will fall. Finally, pick a soil
type. The coarssst soils (sandy soils) are an the left and the finest soils (clay loam) are on the right. As the simulation runs,
fallowr where the water llows. Also, look at the cslumn in the center that shows howr much water goes in each direction.

SAND LOAM SANDY CLAY




Where is the rainfall going?

DAILY WATER BUDGET MODEL

92 inches 0.1 inches
PRECIPITATION EVAPOTRAMNSPIRATION (ET)

0.2 inches
RUNCQFF (R)

1.6 inches

(R)

0

INFILTRATION (1) WATER BALANCE

Welcome to the Madel by "Watershed simple water-balance simulator. See howr changes in the amount of rainfall, the
surfaces on which the rain falls and the texture of the soil change where the water goes. To begin, decide how much rain
will fall by using the slide bar on the upper right. Then select the land-cover type where the rain will fall. Finally, pick a soil
type. The coarssst soils (sandy soils) are an the left and the finest soils (clay loam) are on the right. As the simulation runs,
fallowr where the water llows. Also, look at the cslumn in the center that shows howr much water goes in each direction.

Precipitation: 2.0 in
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FOREST TURF GRASS PASTURE ROW CROPS

Soil Type: Sandy Clay




Where is the rainfall going?

Precipitation: 3.9 in

DAILY WATER BUDGET MODEL
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Soil Type: Sandy Clay
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9.9 inches
INFILTRATION (1) WATER BALANCE

‘Welcome to the Model My Watershed simple water-balance simulatar. See how changes in the amount of rainkall, the A
surfaces on which the rain falls and the texture of the soil change where the water goes. To begin, decide how much rain
will fall by using the slide bar on the upper right. Then select the land-cover type where the rain will fall. Finally, pick a sail / ’ 1.:1.‘ ]

type. The coarsest soils (sandy soils) are on the leht and the finest soils (clay loam) are on the right. As the simulation runs, SAND oA SANDY (3!
fallowr where the weater flows. Also, look at the column in the center that shows howe much water goes in each direction.




Where is the rainfall going?

DAILY WATER BUDGET MODEL

8 inches 0.1 inches
PRECIPITATION EVAPOTRANSPIRATION (ET)

¢ -

(R)

4.5 inches
RUNCQFF (R)

0

3.4 inches
INFILTRATION (1} WATER BALANCE

Warning! This combination produces too much runcffl Excess runolf is a problem because, when too much water runs over
the land, it can cause flooding, can erde soil and can carry other contaminants into the stream.  This results in unclean water
that can kil animals in the stream and make it unsake to drink.

Precipitation: 8.0 in
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FOREST TURF GRASS PASTURE ROW CROPS

Soil Type: Sandy Clay




Where is the rainfall going?

DAILY WATER BUDGET MODEL Precipitation: 0.5 in

(

0.5 inches 0 inches ‘
PRECIPITATION EVAPOTRAMSPIRATION (ET)

and Cover: High Intensity Residential

) E ()

LOW INTEMSITY  HIGH INTEMSITY  COMMERCIAL GRASSLAND
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RUNOFF (R) FOREST TURF GRASS PASTURE ROW CROPS

Soil Type: Sandy Clay

0.1 inches
INFILTRATION (1) WATER BALANCE

Warning! This combination does nat allow for encugh infiltration into the soil. Without encugh gmundwater recharge,

plants will wilt and, possibly die and stream will not have encush water to How between rainstoms to suppart the plants
and animals that live there.

SAND LOAM SANDY CLAY




Where is the rainfall going?

0.5 inches
PRECIPITATION

DAILY WATER BUDGET MODEL

0 inches

EVAPOTRANSPIRATION (ET)

0.1 inches
INFILTRATION (1)

0.3 inches
RUNOFF (R)

WATER BALANCE

Warning! This combination does not allow for encugh infiltration into the sail. Without encugh gmundwater rechage,

plants vl wilt and, posibly die and stream will not have encush water ta How between rainstorms to suppart the plants

and animals that live there.

Precipitation: 0.5 in
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Land Cover: High Intensity Residential
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Where is the rainfall going?

Precipitation: 3.9 in

DAILY WATER BUDGET MODEL
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3.2 inches 0 inches
PRECIPITATION EVAPOTRANSPIRATION (ET)

Land Cover: High Intensity Residential
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9 inches
INFILTRATION (1) WATER BALANCE

Welcome to the Model My Watershed simple water-balance simulator. See how changes in the amount of rainfall, the
surfaces on which the rain falls and the texture of the soil change where the water goes. To begin, decide how much rain
will fall by using the slide bar on the upper right. Then select the land-cover type where the rain will fall. Finally, pick a sail
type. The coarsest soils (sandy soils) are on the leht and the finest soils (clay loam) are on the right. As the simulation runs,
fallowr where the weater flows. Also, look at the column in the center that shows howe much water goes in each direction.
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Where is the rainfall going?
DAILY WATER BUDGH MODEL | Precipitation: 3.9 in

c . . |

3.2 inches 0 inches

PRECIPITATION EVAPOTRANSPIRATION (ET)
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INFILTRATION (1) WATER BALANCE

‘Welcome to the Model My Watershed simple water-balance simulatar. See how changes in the amount of rainkall, the y
surfaces on which the rain falls and the texture of the soil change where the water goes. To begin, decide how much rain
will fall by using the slide bar on the upper right. Then select the land-cover type where the rain will fall. Finally, pick a sail ’

type. The coarsest soils (sandy soils) are on the leht and the finest soils (clay loam) are on the right. As the simulation runs,
fallowr where the weater flows. Also, look at the column in the center that shows howe much water goes in each direction.




Where is the rainfall going?

3.2 inches

DAILY WATER BUDGET MODEL

0 inches

PRECIPITATION EVAPOTRANSPIRATION (ET)

1 inches
INFILTRATION (1}

9.9 inches
RUNCQFF (R)
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0

WATER BALANCE

Warning! This combination produces too much runcffl Excess runolf is a problem because, when too much water runs over

the land, it can cause flooding, can erde soil and can carry other contaminants into the stream.  This results in unclean water

that can kil animals in the stream and make it unsake to drink.

<Mﬂdy Clay

Precipitation: 3.2 in
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WMOST accounts for variation in weather,
solls, land-use, and water extractions and
returns in affecting the water balance.
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What scenarios did we examine®?

Historic weather period covering both wet and
dry years (2002 — 2006)

Ranges in pond level (tradeoff between flooding
costs and avail storage for water supply)

Targets for pond outflow (passage for herring
and other fish, cedar swamp protection)

Timing and magnitude of water diversions from
MP to Silver Lake



Which management practices did we
consider?

 \Water conservation
— UnAccounted for Water status (leaks)
— Reduced demand

« Alternative water sources
— InterBasin Transfers from within Halifax
— Substitution of Aquaria water source for Brockton

« Green Infrastructure best management practices
« Aquifer Storage and Recharge



reen Infrastructure examples
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Areas for least cost GI BMP placement for
increasing water supply and outflows*

[ usGs subbasin 33
] WMA Subbasin 24022

I: Town Boundary

HRU Types
S&G, Forest

[ s&G, Open Nonresidential

L g
S d & RS 886G, High Density Residential \
a n 88&G, Commercial-Industrial-Transportation
[ —. S8, Agriculture ™

gravel, hlgh [ T&FG, Forest

I:] T&FG, Open Nonresidential

d e n S ity ( 3 2 2 [I7] T&FG, Medium Density Residential

T&FG, High Density Residential

)

| T&FG, Commercial-Industrial-Transportation
a C re S ) T&FG, Agriculture

o d . I E Combfned, Cranberry Bog
res I e nt I a. o r IE Comb;ned: Non-Forested Wetland
commercial

land (61

acres)

-

PLYMPTON

All data except USGS ins are from . WWW.ma: d-tech/it- d-suppe icati f- ic-information-
L .html, 7/2014 to 10/2014 =
USGS Subbasin data from the HSPF model for the Taunton http://pubs.usg: /sir/2012/5277/, acquired from Jeff Barbaro, USGS, personal ‘

communication, 8/27/2014 0 0.35 07 1.4 km
Cross-hatched HRUs are the areas best suited for stormwater best management pracitces (BMPs) [ 1 1 | 1 [ |

*Other factors may influence final selections
Abt Associates



Tradeoff between available water

storage for supply and flooding costs
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« The 25" percentile of historic (unimpacted)
streamflows (5.58 cfs) can be maintained with
water level range of 52.0 to 53.0 ft If:

— Halifax demand maintained at 2009-2013 levels
— Brockton diversions are eliminated entirely

— Green Infrastructure stormwater BMPs are
Implemented on 14 acres of developed land

— Infrequent deficits are allowed (3 days, 109 million
gallons total)

— Estimated annual cost*:

« Water supply: $483,284 ($16,526 less than historic 2002-
2006 period of record)

» Flooding (estimated building damages**): $20,601

* Includes both annualized capital costs and operations and maintenance
** Based on generic FEMA flood depth-cost curves in HAZUS



« The 25" percentile of historic (unimpacted)
streamflows (5.58 cfs) can be maintained with
water level range of 52.0 to 53.5 ft If:

— Halifax demand maintained at 2009-2013 levels

— Brockton diversions are eliminated entirely

— Estimated annual cost*:

« Water supply: $466,514 ($33,296 less than historic
2002-2006 period of record)

* Flooding costs (buildings**): $84,889 OR

* Includes both annualized capital costs and operations and maintenance
** Based on generic FEMA flood depth-cost curves in HAZUS



« The 25" percentile of historic (unimpacted)
streamflows (5.58 cfs) can be maintained with
water level range of 52.0 to 53.5 ft If:

— Halifax demand maintained at 2009-2013 levels

— Brockton diversions are maintained at 2009-2013
levels minus the amount required to bring leaks down
to Water Mgt Act requirements (reduce UAW by 1.6%
to 10%)

— Green infrastructure stormwater BMPs are
Implemented on 270 acres of developed land

— Aquifer Storage and Recharge is implemented ($$%)
— Estimated annual cost: $9.6 million

OR



« The 25" percentile of historic (unimpacted)
streamflows (5.58 cfs) can be maintained with water
level range of 52.0 to 53.5 ft If:

— Halifax demand maintained at 2009-2013 levels

— Brockton diversions are maintained at 2009-2013 levels
minus the 3 MGD capacity of the Aquaria desalination
plant to supply water to Brockton

— Green infrastructure stormwater BMPs are implemented
on 53 acres of developed land

— Some water is transferred to MP within Halifax but from
outside the MP watershed (“interbasin transfer”)

— Infrequent deficits occur (2 days, 50.6 million gallons total)

— Estimated annual cost:

« Water supply: $529,645 ($28,469 more than historic 2002-2006
period of record)

« Flooding costs (buildings**): $84,889



i

« The Monponsett Ponds system is highly
constrained, with a very tight operating range

« Competing water uses generate tradeoffs

« 25% percentile of unimpaired flows to Stump
Brook could be met (but with occasional
water deficits) based on historic climate
period with wet and dry years for pond level
range of 52 to 53.0 or 53.5 ft

 Green Infrastructure stormwater BMPs a
common least-cost solution in scenarios
tested a6



« Consider effect of management actions on water
guality as well as quantity

* Need for a regional integrated water
management solution

— Potential effect of GI BMPs in upper Taunton in
moderating flooding costs

— Potential effect of GI BMPs in upper Taunton on
groundwater supply (reducing need for diversions)

* Other tools available to guide implementation
— EPA BMP siting tool (parcel-specific)
— OptiTool with WMOST v3 (water quality protection)*

* Available next year
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Questions?

Naomi Detenbeck
detenbeck.naomi@epa.gov
401-782-3162
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