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Objective

ldentify the optimum combination of

BMP controls given the real world
distribution of land use, and soll, and other
constraints within three pilot communities

to meet the Charles River TMDL.
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WWW

10 year hydrograph & pollutograph developed with SWMM
For each HRU

BMP Cost

$3.20 (per ft3

Bioretention area treated)

Constructed $1.77 (per ft3
wetland treated)

Characteristics of each BMP Grassswale  $0.45 (per f©)

$2.88 (per ft®

Infiltration trench treated)

Porous pavement  $1.52 (per ft?)

Retention/Detenti  $1.57 (per ft3
on basins treated)

$3.48 (per ft3

Sand filter treated)




Scenario One

Can we meet the TMDL with only on site
treatment of just the runoff from
Impervious areas?



Table 5-5. Tabulation of impervious HRUs into management categories in Franklin for Scenario | setup (Unit: acres)

High- Medium-
density density Low-density | Open

BMP Commercial residential Industrial residential Freeway residential space | Forest
Infiltration high-A 103.87 28.41 82.75 416.91 22.52 164.83 9.34 71.42
Infiltration high-B 54.58 24.93 45.44 145.24 87.82 64.54 4.89 41.52
Infiltration likely 1.15 0.36 6.38 8.50 5.63 4.93 0.98 5.97
Biofiltration 39.10 4.55 11.68 2.88 1.26 3.57 0.17 2.03
Biofiltration/infiltration-A 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Biofiltration/infiltration-B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Biofiltration/infiltration-C 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Biofiltration-D 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Shallow filtration-A 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Shallow filtration-B 3.98 0.00 1.86 8.04 0.00 4.72 0.63 0.27
Shallow filtration-C 11.85 29.00 156.13 152.32 16.22 84.32 4.09 80.21
Shallow filtration-D 10.94 12.20 16.46 22.07 0.00 13.98 341 531
Impervious, possible PP 39.65 0.00 49.26 0.43 4.65 0.81 0.86 411
WQ swale, wetland 10.82 1.35 65.25 13.46 0.02 9.31 0.29 5.92
Less likely for onsite BMP 3.34 1.21 2.57 13.40 15.11 9.34 0.16 6.08
Total 279.28 102.00 437.77 783.27 153.24 360.36 24.81 222.84




Table 5-9. The level of treatment needed in Franklin for Scenario |

High-density Medium-density Low-density
Commercial residential Industrial residential residential Forest
Depth Depth Depth Depth
of of of of Depth of Depth of
BMP runoff BMP runoff BMP runoff BMP runoff BMP runoff BMP runoff
area treated area treated area treated area treated area treated area treated
BMP (ac) (in) (ac) (in) (ac) (in) (ac) (in) (ac) (in) (ac) (in)
Infiltration high-A | 3.28 L2l 45 060 1561 121 6 5g 060 1 591 060 1226 | 121
Infiltration high-B 1.72 L2l 118 120 1y 43 L2l g 59 1001 0o 1001966 | 060
Infiltration likely 0.09 100 1 602 100 1610 060 1 927 L2l 53 1001066 | 1.00
1.00 0.60 1.21 1.00 1.00
Biofiltration® 0.62 0.07 0.37 0.14 0.11 0.22 1.00
Shallow filtration-8 | 0.06 0251 0.00 0.00 | 015 123 g o2 1001574 L0002 | 124
Shallow filtration-C | 0.19 100 19 g3 099 1 g6 098 1 481 049 | 533 049 1 507 | 0.08
Shallow filtration-D | 0.69 (36%2) 0.39 100 1 156 1O o700 | 2% 1oz | 9% |os | 100
Impervious, 3.13 .00 1 500 0.00 | 1.56 040 1 901 020 1 910 1001006 | 020
possible PP
WQ swale, 1.37 576 | 0.19 576 | 6.18 432 | 1.70 576 | 1.18 576 | 075 | 5.76
wetland&

$No direct curve data for biofiltration; range was an estimation based on bioretention (lower bound) and infiltration trench (higher bound).
&TP removal percentages for depths larger than 2.5” were not available because of a lack of corresponding curve data.



A GRAIN of Salt

* \We dealt with cost as a means of choosing
between treatment options. Relative costs!

* Use these numbers to understand the big
picture.
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Bellingham
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Scenario Two

e Similar to Scenario 1

* Public Rights of Way and places where
“On site BMP was less likely” are treated
with neighborhood BMPs to the extent that
was considered probabile.






Neighborhood
BMPs

» Assumed to be a constructed

wetland

e Yes 100% treated

o Likely 75% treated
Legend e Possible 50% treated
e et - Rare 25% treated
=‘L‘j;y e No 0% treated
-Possmle
-Rare
B @/{/
HMU subbasins in the three o —iometers | [T | TETRATECH

Upper Charles River towns 0 05 1 2
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Scenario 3

 |In addition to dealing with loads generated
on impervious surfaces, loads from
pervious surfaces other than forests were
routed to the most appropriate BMP given
the site constraints.
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Impervious "Treat
Area Reduction | everyone | Optimized
Town (acres) Goal the same" Cost
Zero I [ |1
Bellingham 918 52% $22 $14 $14 | $11
Franklin 2,488 52% $71 $47 $30 | $26
Milford 1,955 57% $60 $36 $26 | $25




Bellingham | Franklin Milford

Scenario 30.1 87.4 125.5
I

Scenario 22.3 79.6 94.0
[l

Scenario 18.8 66.0 74.8

Total number of acres of BMP required for each scenario
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Key Issues

Over All Financial Impact is large

The difference between “optimal” and “everybody reduce by
65%” is too big to ignore.

Flexibility/trading is needed between MS4 and RIA/RDA permit
programs to achieve most cost effective approach

So regulation of public and private impervious surfaces needs
to be carefully coordinated.

Non-structural alternatives may offer significant savings if they
reduce the need for structural BMPs.



The End

e Questions?

The final report can be found at:

http://www.mass.gov/dep/water/wastewater/stormwat.htm

http://www.mass.gov/dep/water/resources/tmdls.htm#charlesdp

Brian.Brodeur@state.ma.us



