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Lamoille River and Malletts Bay Nonpoint Phosphorus Overview
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Figure shows the breakdown of contributions from developed,
agricultural and forested land sources in the Lamoille River
Watershed to Total Phosphorus loading of the Malletts Bay lake
segment.
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Allen Brook, Milton-Colchester, Vermont

Allen Brook in Milton and Colchester, Vermont has been found to be impaired by stormwater water
quality as measured by the biological community and the chemistry of the stream. There are at least 58
significant discharges to the stream from the developed lands of Milton and Colchester. The
recommended course of action is to install a stormwater treatment structure that controls both the
water quality volume and the channel protection volume from these discharges near the outfall. A map
showing the location of the discharges and a possible retrofit location on private land is provided. A
diagram of possible treatment structures and a cost estimate (excluding land costs) is provided. Milton
has completed a Stormwater Master Plan in 2019 which includes stormwater retrofit recommendations
for Allen Brook. Parcels listed as an Action List #4 must comply with General Permit 3-9050 which
requires treatment of 50% of the water quality volume.

Addressing the large discharges of stormwater to the brook will reduce contamination and stream
channel erosion and will help prevent the stream from becoming declared stormwater impaired on the
state of Vermont's 303d list of impaired waters. It will also reduce phosphorus currently being
discharged to Malletts Bay and Lake Champlain.
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Stormwater watersheds

I_ _I Allen Brook Milton

Proposed Storm point

Type
Proposed Catchbasin
= Proposed Dry well
Proposed Drop inlet

Proposed Yard drain

Proposed Pond outlet structure

Proposed Outfall

=
. Proposed Stormwater manhole
O]
©

Proposed Culvert inlet

© Proposed Culvert outlet

Proposed Storm line

\ Type

Proposed Trench drain

\ »—p—p Proposed Storm line

p—3—yp Proposed Swale

I s PYOPOSed Footing drain

Proposed Roof drain

\ ________ Proposed Under drain
=nmumn  Proposed Infiltration pipe

Proposed French drain

Proposed Emergency spillway

Q b b)[ o e
Hi .

I Stormwater points
Type
‘ . Pipe Cross (not connected)

Catchbasin

\ —1 Dry Well

Drop Inlet

[
(]

Grate/Curb Inlet

7/
X

Yard drain

D

Junction Box

—
(=)

Stormwater Manhole

Outfall

Culvert inlet

Culvert outlet

Pond outlet structure

Treatment feature (see notes)

Retrofit

Unknown Point

Information Point

e ® X E ©o e T O

<all other values>

/ Stormwater line

L v/l — Type

Storm line

AUS TIN HOU_ Storm line (old Sanitary line)

—______ Tunnel (storm)

Swale

3 1d4IW

Footing drain

Under drain

Roof drain

ad

Infiltration pipe

. FrenCh drain

Trench drain

Emergency spillway

Y
@]

Stream
, Overland flow

Stormwater area




Macroinvertebrate Site Summary

Location: Allen Brook Location ID: 501908
Town: Colchester Bio Site ID: 470100000009
Description:  Located immediately above the Route 7 culvert. WBID: VT05-09
Stream Type: Slow Low Gradient
pDate De O B A B DNiIpod O O PP e O B
R e olera opod OTE? De 0 e
10/20/2003 10.0 4.0 50.9 6.54 0.439 0.378 129.0 26 Fair
10/11/2016 7.0 6.0 6.71 20.4 11.890 28 Fair
=500 =15 =10 =65 <55 0 20.5 20.5 =20 =500
IBI 4] =400 =11 27 =57 <6 <1 =20.36 >0.42 =14 = 350
IBI3] =300 28 25 =50 <6.5 <5 20.23 20.34 29 =200
IBl2] =200 25 22 240 <7 <25 >0.11 >0.29 23 =100
20 20 20 20 >7 >25 20 20 20 20




Location: Allen Brook
Town: Colchester

Macroinvertebrate Site Summary

Location ID:
Bio Site ID:

Description:  Located approximately 0.5mi up first road south of chimney corners. The site is located on the upstream |(WBID:

side of the road.
Stream Type: Slow Low Gradient

501909

470100000013
VT05-09

Date De O B A B Amphipod O O PP e O B
R € olera eJeJe]o OTE® De 0 e
8/17/1987 48.8 0.192 9.785 28
8/15/1991 6.5 6.5 40.1 5.97 25
9/5/1992 11.0 6.5 46.7 6.65 0.215 0.440 28 Good
10/20/1998 8.0 7.2 0.405 0.394 288.0 40 Vgood
8/29/2016 6.0 2.0 53.8 5.98 0.429 24 Fair
=500 215 210 265 <55 0 20.5 20.5 =220 =500
IBl4] =400 =11 27 =z 57 <6 <1 =20.36 20.42 =14 = 350
IBI3] =300 =8 25 250 £6.5 <5 20.23 20.34 =9 = 200
IBI2] =200 25 22 =40 <7 <25 =0.11 20.29 >3 =100
=20 =20 =20 =20 >7 >25 =20 =20 =20 =20




Macroinvertebrate Site Summary

Location: Allen Brook Location ID: 501910
Town: Colchester Bio Site ID: 470100000022
Description:  Upstream from old site, behind condo building. WBID: VT05-09
Stream Type: Hybrid Low Gradient
Date De O B A-O B DNIpod O O PP e edde B 0
R e olera OpOO0 O y olle ore A S e
10/13/2009 0.495 0.492 19.560 0.187 43 Vgood
9/22/2011 13.0 74.0 0.549 43 Vgood
10/12/2016 330 8.0 7.0 62.8 6.33 11.6 0.288 7.273 28 Fair
=500 215 =14 275 <4 0 20.5 >0.57 =28 20.5
IBI 4] =400 =13 =11 =65 <5 <1 >0.38 >0.49 220 20.35
IBI3] =300 =11 >9 =55 <6 <5 >0.26 >0.41 =13 20.2
IBI 2] =200 >7 25 =45 <6.5 <25 =20.13 =>0.36 25 =201
20 20 20 20 >6.5 >25 20 20 20 20







Subwatershed Data

Tables showing calculations and
Priority drainage area retrofit possibilities






Colchester - Subwatershed Prioritization and Recommendations

Proposed or Existing

Percent Mapped

Phosphorus Load with

Watershed Number Action List # Proposed Action Stormwater Treatment Permit Number Wate(l:in::s)A red Impervious Area Cui:gi?;‘;:lﬁ:zg:i:&s.) :::ll:t;n;::::(‘:l::l; Current Reductions P::is::;:;:c;::(:“‘; lt)h
Practice (MIA) (bs.)

1 Colchest CB/GS/EDPMP 4439-9010 6.94 345 722 722 2.8 2.8
2 Colchest: CB/GS/EDPMP 3954-9010 9.76 20.3 563 563 22 22
3 Colchest CB/GS/EDPMP/BRA 4955-9010.A2 10.13 30.0 352 352 29 29
4 Colchester EDPMP/GS 3954-9010 2.55 58.7 244 244 2.0 2.0
5 Colchester CB/GS/PP 4242-9015 2.54 61.8 265 265 22 22
6 Colchester GSs 4242-9015 0.56 27.4 17 17 0.1 0.1
7 Colchester GS 4955-9010.A2 221 65.2 286 286 24 24
8 Colchest GS/IB 3367-9015.A 2.54 53.4 103 103 0.3 0.3
9 Colchest IG/GS/CB 4955-9050 2.81 67.1 169 169 0.5 0.5

1/4 mapped drainage

qrea decraraes © USF/GS 8938-9015 27.23 8.9 2063 206 57 23
10 Colchester adjusted
11 Colchester GS/CB/SB 4955-9010.A2 2.30 49.4 164 164 1.4 14
12 Colchester CB/OGS 4.09 33.8 1227 1227 3.4 34
Milton - Subwatershed Prioritization and Recommendations

Proposed or Existin, Percent Mapped . . . . Phosphorus Load with .
‘Watershed Number Action List # Proposed Action Storll:lwater Treatmegnt Permit Number Wate(l:l::i;& rea Impervious lj:'ea Cni:lelllll:‘;netflll;:;:l::l(tll:)s.) s:«i)l:t;n;:‘t?:: (vlvhlzl‘; Cu::*ent Reductions P;:is::;:;l:c t];;:‘(i“:: lt)h
Practice (MIA) (Ibs.)

1 Milton CB/WP/IB 5680-9015.A 37.41 29.9 1942 1942 9.9 9.9
2 Milton CB/51B 5680-9015.A 9.84 52.0 383 383 1.1 1.1
3 Milton CB/IB 3318-9050.1 3.34 91.0 352 352 1.0 1.0
4 Milton CB/IB 3318-9050.1 13.48 29.6 230 230 0.6 0.6
5 Milton CB/OF 2.16 50.7 1071 1071 3.0 3.0
6 Milton CB/IB 7102-9015 5.00 52.8 199 199 0.6 0.6
7 Milton CB/WP 2.98 75.3 442 442 3.7 3.7

Modify fire detention

pond gutlg:j toconrl N rwum | a0s0008 47582003 77.21 29.1 2589 2071 216 86
8 Milton
9 Milton CB/IB/GS 3318-9015.8 4.69 733 332 332 0.9 0.9
10 Milton CB/IB/GS 3318-9015.8 1.64 36.1 36 36 0.1 0.1
11 Milton CB 3318-9050 2.86 25 176 176 0.5 0.5
12 Milton OF 78.07 43 6003 6003 16.7 16.7

Infilltration gallery at

Lower Allen Brook IG/CB/GS 3854-9010 5.43 39.5 1533 307 4.3 0.9

13 Milton

Drive




Watershed Number

‘Water Quality Volume
(Acre-Feet)

Channel Protection
(Acre-Feet)

Estimated Basin
Construction Cost

Estimated Other BMP
Construction Cost

Cost of Sediment
Removal Per Pound
(based on annual
sediment load)

Cost of Phosphorus or Nitrogen
Removal Per Pound (based on
annual nutrient load)

Assistance Program

# LID-Roof
Raingardens to Treat
Water Quality Volume

Raingarden Cost

1 Colchester 0.08 0.26 CWIP, SRF, LCBP 41 $18,780
2 Colchester 0.06 0.22 CWIP, SRF, LCBP 32 $14,657
3 Colchester 0.10 0.33 CWIP, SRF, LCBP 50 $22,900
4 Colchester 0.07 0.16 CWIP, SRF, LCBP 34 $15,863
5 Colchester 0.07 0.17 CWIP, SRF, LCBP 37 $17,221
6 Colchester 0.00 0.02 CWIP, SRF, LCBP 2 $1,128
7 Colchester 0.08 0.16 CWIP, SRF, LCBP 40 $18,610
8 Colchester 0.06 0.15 CWIP, SRF, LCBP 29 $13,398
9 Colchester 0.10 0.21 CWIP, SRF, LCBP 48 $22,057
10 Colchester 0.12 0.27 CWIP, SRF, LCBP 58 $26,842
11 Colchester 0.05 0.13 CWIP, SRF, LCBP 23 $10,700
12 Colchester 0.07 0.15 CWIP, SRF, LCBP 35 $15,967
. . ) ) . Cost of Sediment Cost of Phosphorus or Nitrogen # LID-Roof
Watershed Number Water &:il:ze‘elgl“me Chal::i‘::::sf;mn Ci:::iiet‘ilol:aé:)nst Esg‘::::rig:::zﬁrp R::;:::lol;e::::;d Removal Per Po?nd (based on Assistance Program Raingardens to Treat Raingarden Cost
ediment load) annual nutrient load) Water Quality Volume
1 Milton 0.37 1.23 CWIP, SRF, LCBP 183 $84,240
2 Milton 0.22 0.56 CWIP, SRF, LCBP 108 $49,815
3 Milton 0.20 0.33 CWIP, SRF, LCBP 99 $45,769
4 Milton 0.13 0.44 CWIP, SRF, LCBP 65 $29,933
5 Milton 0.06 0.12 CWIP, SRF, LCBP 30 $13,941
6 Milton 0.1 0.29 CWIP, SRF, LCBP 56 $25,892
7 Milton 0.13 0.25 CWIP, SRF, LCBP 63 $28,790
8 Milton 0.73 2.48 $427,008 $825 $32,992 CWIP, SRF, LCBP 366 $168,421
9 Milton 0.19 0.38 CWIP, SRF, LCBP 94 $43,156
10 Milton 0.02 0.07 CWIP, SRF, LCBP 10 $4,728
11 Milton 0.01 0.01 CWIP, SRF, LCBP 6 $2,551
12 Milton 0.34 0.37 CWIP, SRF, LCBP 170 $78,113
13 Milton 0.10 0.24 $38,814 $32 $11,392 CWIP, SRF, LCBP 48 $22,169




Milton - Subwatershed Prioritization and Recommendations

Proposed or Existin; Percent Mapped Phosphorus Load with
Watershed Number Action List # Proposed Action Storlll)lwater Treatmegnt Permit Number Wate(n:?:;;\ rea Impervious l;&prea Cuii:::‘;‘::ﬁz;:ﬂ?(tl};s.) s:i‘(i)i:ilt;nzt&}:‘t‘i):: (‘le::h) Cu::‘ent Reductions P;:::nlf:;l:c ;s:?lll lt)h
Practice (MIA) (Ibs.)

14 Milton CBIGS 3854-9010 584 27.9 1066 1066 3.0 3.0
15 Milton CBIGS 3854-9010 413 222 591 591 16 1.6
16 Milton CBIGS 3854-9010 0.71 48.9 269 269 07 0.7
17 Milton CB/GS 3854-9010 0.90 61.0 471 471 13 1.3
18 Milton CBIGS 3854-9010 0.31 757 227 227 06 06

Infiltration basin on

lower Allen Road. IB/CB/GS 3854-9010 0.69 50.2 273 27 08 0.1
19 Milton Combine with 20.

Infiltration basin on

lower Allen Road. IB/CB/GS 3854-9010 4.69 125 428 43 12 0.1
20 Milton Combine with 19.
21 Milton EDPMP/IG/CB/GS 3318-9050.3 6.55 86.1 622 622 17 1.7
22 Milton IB/IB/GS/CB H4TI-I0TS. ATA4EY- 44.42 36.1 987 987 2.7 27
23 Milton CB/DW/IG/B SITeSb50.3 ST 17.15 32.4 329 329 0.9 0.9
24 Milton B 3318-9050 3.02 13.3 26 26 0.1 0.1
25 Milton 2IB/GS 3318-9050.3 9.31 292 156 156 04 0.4
26 Milton IB/DW/CB 3318-9050.3 6.75 525 266 266 07 07
27 Milton IB/CB/OF/SWPPP areINDS, fale 18.52 79.7 1527 1527 4.2 4.2
28 Milton CB/SWPPP/3IB 2‘;;);1‘”":::1 47.69 15.2 897 897 75 75
29 Milton OF/CB ' 55.00 7.0 4868 4868 135 135
30 Milton OF/CB/EDWP 5525-9010 15.22 22.1 380 380 32 3.2
31 Milton GS/IPP 3442-9010 0.48 315 23 23 0.2 0.2
32 Milton GS/CB 3442-9010 1.79 286 224 224 08 08
33 Milton | CBIGS/SB SHAOI0T, AT 14.25 19.4 1198 1198 44 44
34 Milton GS/IPP 3442-9010 516 9.1 79 79 07 0.7
35 Milton CB/GS/IB 3603-9015.1A 583 78.8 471 471 13 1.3
36 Milton OF/GS 5731-9010 434 68.0 1197 1197 58 58
37 Milton IB/IG/OF/GS/CB 5731-9010 3.68 61.8 192 192 05 05
38 Milton OF/GS/IB 5731-9010 1.45 19.4 16 16 0.0 0.0
39 Milton e OF/GS/IB 5731-9010 2.25 16.9 23 23 0.1 0.1
40 Milton OF/IB 5731-9011 1.97 80.3 164 164 05 05
41 Milton OF/GS/IBILS 7970-9050 246.18 33 1664 1664 46 4.6
42 Milton GS/OF 7.58 56 623 623 1.7 1.7
43 Milton 51B/GS/CB 8365-9015 417 24.9 59 59 02 0.2
44 Milton CB/GS/IB/SWPPP/SB |5195-9003,5185-9015 11.03 54.1 458 458 13 1.3
45 Milton OF/IB 5195-9003,5185-9016 1.16 52.1 45 45 0.1 0.1
46 Milton 4 CB/GS/IB 7172-9015 15.06 10.5 120 120 03 03




Cost of Sediment

Cost of Phosphorus or Nitrogen

# LID-Roof

Watershed Number ‘Water Quality Volume Channel Protection Estimatefl Basin Estimated O.ther BMP Removal Per Pound Removal Per Pound (based on Assistance Program Raingardens to Treat Raingarden Cost
(Acre-Feet) (Acre-Feet) Construction Cost Construction Cost (based on annual annual nutrient load) Water Quality Volume
sediment load)
14 Milton 0.07 0.18 CWIP, SRF, LCBP 34 $15,417
15 Milton 0.04 0.10 CWIP, SRF, LCBP 19 $8,548
16 Milton 0.02 0.04 CWIP, SRF, LCBP 8 $3,889
17 Milton 0.03 0.06 CWIP, SRF, LCBP 15 $6,811
18 Milton 0.01 0.03 CWIP, SRF, LCBP 7 $3,284
19 Milton 0.02 0.04 $53,600 $85 $30,587 CWIP, SRF, LCBP 9 $3,948
20 Milton 0.03 0.06 CWIP, SRF, LCBP 13 $6,187
21 Milton 0.35 0.62 CWIP, SRF, LCBP 176 $80,983
22 Milton 0.56 1.77 CWIP, SRF, LCBP 279 $128,387
23 Milton 0.19 0.61 CWIP, SRF, LCBP 93 $42,772
24 Milton 0.01 0.04 CWIP, SRF, LCBP 7 $3,434
25 Milton 0.09 0.30 CWIP, SRF, LCBP 44 $20,324
26 Milton 0.15 0.39 CWIP, SRF, LCBP 75 $34,675
27 Milton 0.86 1.62 CWIP, SRF, LCBP 432 $198,723
28 Milton 0.25 0.80 CWIP, SRF, LCBP 127 $58,347
29 Milton 0.28 0.43 CWIP, SRF, LCBP 138 $63,345
30 Milton 0.11 0.37 CWIP, SRF, LCBP 54 $24,718
31 Milton 0.01 0.02 CWIP, SRF, LCBP 3 $1,467
32 Milton 0.02 0.06 CWIP, SRF, LCBP 11 $4,867
33 Milton 0.1 0.30 CWIP, SRF, LCBP 56 $25,976
34 Milton 0.02 0.05 CWIP, SRF, LCBP 11 $5,109
35 Milton 0.27 0.51 CWIP, SRF, LCBP 133 $61,241
36 Milton 0.17 0.33 CWIP, SRF, LCBP 85 $38,937
37 Milton 0.11 0.25 CWIP, SRF, LCBP 54 $24,997
38 Milton 0.01 0.03 CWIP, SRF, LCBP 5 $2,099
39 Milton 0.01 0.04 CWIP, SRF, LCBP 6 $2,942
40 Milton 0.09 0.17 CWIP, SRF, LCBP 46 $21,369
41 Milton 0.94 0.90 CWIP, SRF, LCBP 471 $216,517
42 Milton 0.04 0.05 CWIP, SRF, LCBP 18 $8,111
43 Milton 0.03 0.11 CWIP, SRF, LCBP 17 $7,618
44 Milton 0.26 0.66 CWIP, SRF, LCBP 130 $59,570
45 Milton 0.03 0.07 CWIP, SRF, LCBP 13 $5,884
46 Milton 0.07 0.17 CWIP, SRF, LCBP 34 $15,572




Target Maps

Showing Priority Action List
Drainage Areas

And Potential Retrofit Locations



Subwatershed: 8
Action List: 1

Milton, VT

DEC Stormwater Infrastructure
Mapping Project

This map shows high priority subwatersheds
which are ranked by connectedness, percent
of impervious cover, field observations, and
potential retrofit measures and locations.

The data shown on this map is only as
accurate as the available sources and field
observations allowed and should be used as a
basic planning level tool only.

7~ VERMONT

Stormwater points

@ Pipe Cross (not connected)
B catchbasin
Dry Well

8 Drop Inlet

X Grate/Curb Inlet

039 Yard drain

= CBtied to sanitary sewer
Junction Box

@ stormwater Manhole

© outfall

@ Culvertinlet

© Culvert outlet

B control structure

P Treatment feature (see notes)
®
®
o

Retrofit
Unknown Point

Information Point

Stormwater line
. Storm line

@ Storm line (old Sanitary line)

=/ Tunnel (storm)
DD{> Combined sewer
Sanitary line
}-» Swale
wwmss Footing drain
w1 Under drain
Roof drain
BEIII Infiltration pipe
W11 French drain

Trench drain
mergency spillway

— Stream

— Overland flow

Potential to retrofit the fire pond outlet to
control CPv in subwatershed 8 to treat
runoff before it enters the receiving water.

NRCS - Soils SubwatershedID

A
E Priority Subwatershed
B Stormwater Treatment Area
[}
I:l - Potential Stormwater Treatment Area

[ o

Creator: Jim Pease, David Ainley

DEC - WID - Clean Water Initiative Program
Plotted Date: 7/22/2022

Data Sources: VTRANS Roads data, VT
Hydrography data set, DEC Stormwater
database, NRCS soils survery

Imagery Source: VCGI Best Available Imagery




Drainage Area #13

Subwatershed: 13
Action List: 1

& Existing Catch Basin
® Existing Outfall N

=== Proposed Culvert A

——— Existing Culvert

Proposed Infiltration Feature
E Drainage Area

/" 1-Foot Contours (LIiDAR)

|"__, Parcel Boundaries

0 80 160 Feet
| ] |

Retrofit existing catchbasin to direct
WQUV to infiltration feature
Maintain existing outlet for high flows

Project Details

Drainage Area 1.18 acres
Impervious Area 0.9 acres
Town Impervious Area 0.63 acres

Total P Load (reduction) 1.65(1.29) Ibs

Town P Load (reduction) 1.14 (0.89) Ibs

Approximate WQv 3,150 cf

Approximate CPv 4,400 cf

Design Treatment Volume | 2,400 cf

Sub-surface infiltration feature
with ~2,400cf capacity
Detail A

VCGI

- VCGI Imagery from 2018.
- DEMfrom 2014 LiDAR (0.7 m).
- Site survey completed May 2019

Notes

Town of Milton SWMP

AB-3
Concept Design (30%)

Allen Drive

JHB, EHB
Drawn Checked

17 =80

Scale

June 4,2019
Date

Sheet 1

SHEETNO.

Appendix D Page 3 of 30




Drainage Area 19-20

Subwatershed: 19 & 20
Action List: 1

Retrofit existing catchbasin to direct
WQUV to infiltration feature
Maintain existing outlet for high flows

& Existing Catch Basin

® Existing Outfall

B Proposed Catch Basin
—=—== Cross-Section N
=—= Proposed Culvert A
——— Existing Culvert

River Corridor (Small Stream)

Proposed Infiltration Feature
E Drainage Area
/\./" 1-Foot Contours (LIDAR)

|"__, Parcel Boundaries

0 100 200 Feet
| ] |

Project Details

Drainage Area 0.95 acres
Impervious Area 0.7 acres
Town Impervious Area 0.67 acres

Total P Load (reduction) 1.36(1.36) Ibs

Town P Load (reduction) 1.31(1.31) Ibs

Approximate WQv 2,400 cf

Approximate CPv 4,400 cf

Design Treatment Volume | 2,000 cf
=

Install stone weir overflow and
stone-lined channel to floodplain
Detail B

Small gully from culvert outlet
Stabilize outlet and channel
with 12" minus stone armor

Retrofit existing catchbasin to direct
WQUv to infiltration feature
Maintain existing outlet for high flows

Surface infiltration basin
with ~2,000cf capacity
Detail A

Install stone lined "splash bowls"
at culvert outlets to prevent erosion
Detail C

VCGI

2
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=35
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© 5 2
Ege
£82 ¢
27909
D- —
= X
; o
7 Q@
c
&
ot %)
= (]
= ) 4
Y— +— ‘o
(@) o )
c (]
~N O C
S . c [}
o o =
_ << O <
JHB, EHB
Drawn Checked
1”7 =100’
Scale

May 31, 2019

Date

Sheet 1

SHEET NO.
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