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100 - 120p:

120 - 140p:

140 - 200p:

Summary of Stormwater Work to Date
» Mapping efforts

» Outfall inspections

» BMP evaluation

» Updated drainage base map

Stormwater Planning Tool (ALERT Tool)
» Overview

» Baseline pollutant load assessment

» Existing BMPs and load reduction

» NPDES MS4 Permit considerations

Prioritization of Future Stormwater Projects

» Maintenance and rehabilitation of existing BMPs

» Retrofit opportunities for existing BMPs

» Pollutant loads and new BMP opportunities

» Integration of watershed planning activities/priorities
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» Initial mapping by NSTAR and CDM (aerials) in GIS
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Summary of Stormwater Work to Date

Ve

amec
foster
wheeler

» Town website drainage map (GIS)
http://host.cdmsmithgis.com/orleansma/



http://host.cdmsmithgis.com/orleansma/
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» GHD and Greenseal fleld mapplng usmg GPS (brought iInto GIS)
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Summary of Stormwater Work to Date

» SMC mapping of downtown (detailed ground survey)
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» Compilation of base mapping in GIS
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Summary of Stormwater Work to Date
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» Greenseal outfall inspections T —
» Outfalls inspected for dry weather flows
» ~120 outfalls total mapped to date

A i

GREEN SEAL ENVIRONMENTAL, INC.
114 State Road, Building B, Sagamore Beach, MA 02562
Phone: (508) 888-6034 » Fox: (508) 888-1506
www.gseenv.com
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» GHD BMP evaluation (Town-owned BMPS)
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_ BMP ID: 11-BMP-1 Asa’s Landing

Location: #ea's Landing

System Deseription:
Subsurtace treatment - two deep sump catch basins uith eight leaching pits and 18-inch outfall 1o Town Cove

Treatment Type:
Subsurice

ORLEANS Stormwater Best

Management Practice Inventory —

Accumulated Sediment?

Revised Ju |y 2016 2-fet of sediment in catch basins

Condticn of System:
4

Addticnal Notes:
$System needs routine catch basin cleaning. Site has room forexpansion . hstalled in 1999,

Pictures :

10



Summary of Stormwater Work to Date

» GHD BMP evaluation

|| Town Watershed Basins
v BMP Structure Inventory
BMP Catchment Boundary
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» Additional BMPs to be eval
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ated
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» GHD BMP evaluation

H-B- BB EEx .
*
OBJECTID * address nabe bamip_id SUTImaT Eroatment_type oM rehab_needs bmp ty| P_removal| N_removal | TSS ¢ Runolf Fiald10 =
v Gabson Rl and Ruggles Rd inteds. | 2 CBs with 2 LPs 11-BMP-3 5 | Recently Installed 1.7 [ sediment " 60 55 800 MA Hamdback v2e2
Tonset road and Freaman Lang in | Constructed Pockat Watland 12-BMP-1 £ | Racantly inpialled | Constnscted Wetland, Geas | 3.5.6 Submargant plants nead replace in micropools [] 50 EIE] MA, Stormwatar Handbook vic
End of mil pond road 2DSCH, ILPs 21.6MP-2 (LY Subsurface 1.7 Systam hikely faled. Unable to open pt covers 1 60 55| B0 %0 M&, Stormwater Handbook v2c2
Mill Pond Road and Horsemnens D) 2 DSCH, 3 LPs 21.BMP-4 0 |MNA beurface 1.7 Systern likely faded. Unable to open pet covers 1 B 55 B | 0 KA Handbook v2c2
5 | 30 Ml Pond raad 2DSCH, ZLPs 21-BMP-5 0/NA ' baurface 1.7 Ursable to expen " 60 55 80|90 MA Hamilbaclk v2e2
& | Skaked Beach Parking Faci 2 DSCH, 2 tanks, 30 chambers | 15-BMP-1 4| Sound Condiion | Subswriace, Setthng Tank, | 1.28 | Systeen is regularly chogged with dnfted sand 12 a5 46| B0 83 MA Stormwater Handbook vic2
T 210 Rock Harbor Raad 2 DSCE and tank 1T-BMP-1 4 | Sound Condiion | Subsurface. Selting Tank | 1.2 e ac: od sediment 12 45 46| B0 B3 A Handbocik v2c2
& | Hoplans Lane and Brick Hill Rd In|:2 DSCH and 2 pits. 20-BMP-1 4| Sound Condition | Subsurface 1.7 ‘Ona CE nasds hood/slbow. Mo accumilated sedimant 11 (] 55| 8090 MA, Stomwater Handbook v2c2
a Circle and Tonset 3 DSCH, § pits, outfall ZT-BMP-1 3 | Leaching Failune beurface 1.7 ‘Duttall buried, i leaching and re-eng 1 B 55 B | 30 KA Handbook v2c2
10 | Tonset Road and han Stoeet Inte | 4 CBs. leackeg pats H-BMP-1 4| Sourd Condition | Subsurface 1.7 e accumadated sediment " 50 55 80|90 MA Stormwater Handbook vJe2
11 | Barbey Neck Rd and Beach Rd Int| 2 DSCHs, outlal 36-BMP-1 3 | Leaching Failure 1.7 [Prsor condition, needs rep " 60 55 800 MA Hamdback v2c2
12 | <Mull> DSCB. 2 leaching pits J6-BMP-3. & | Recently Installed 1.7 no di 1 60 55 80|30 7Y Handback v2c2
13 | Koziah's Way and Ro | 3 D5C8s and 3 leaching pits 45BMP-1 4 | Sound Condition 1.7 no 11 2] 55| B0 Ma, 'Handbaclk: v2c2
14 | Frost Frsh Lar R|3 DSCB, 3 leaching pds 43-BMP-1 4 | Sound i & 1.7 no 1" B0 55 BO | 50 MA Handbook v2e2
15 | 19 Fox Ridge Lane 2 DSCH, one leaching prt S0-5MP-1 5 | Recently Installed baurface 1.7 no sediment n 60 55 8050 M- Hamdbaok v2e2
16 | 38 Fox Ridge Lane 3 DSCHs, two laaching pts £0-BMP-2 5 | Recently Installed 1.7 ey " 50 EE] MA Hamdback v2e2
17 | Gilman Lana 13 CBs. 16 LPs, chambars, outfa | £1-BMP-1 4 | Sound Condition | Subsurface 1.7 ng accumuylated sediment 12 45 46| @0 & MA, Stormwatar Handbook vic
18 | Crystal Lake Parking Lot 2 DSCBs. tank, outfall S5-BMP-1 5 | Rocently Installed | Subsurface. Sefting Tank | 1.2 no 12 45 46| BOE3 M&, Stormwater Handbook v2c2
19 | Haming Breok Rd and Alewife Rd | 3 ST buofiller systems. 3 DSCB. | 55-BMP-2 3 | Leaching Failure Subsurface, Sormbneat 1.9 iy, ign M ananc s 13 90 7 980 g v, mass. govieeadocslesalstep =
20| 158 namequort Rosd i3 CB with canfall T0-BMP-1 13 | System nesds to be | Subsurface 1.7 Needs d E] 60 55 80| 50 WA Handboolk v2e2
21 | Guanset Boat Ramp 2 DSCBs and infitraten | 50-BMP-1 £ | Recertly Installed | Subswriace, Cultec 1.8 ng sediment accumudation 12 a5 46| 8083 MA Stormwater Handbook vic2
22 | Acadsmy Place and Main Sirest I[tank. ten leaching pds H-BMP-2 4 | Sound Condiion | Subsurface. Selting Tank | 1.2.7 | Sefiling tanks need cheaning " 1] 55 800 A Handbocik v2c2
23 | Barley Meck and Pochat 20SCBs. 3 ] I5-BMP-2 3 |Loaching Failure | Subsurface 1.7 Systam needs rpiacoment 1 60 55| B0 %0 MA, Stomwater Handbook v2c2
24 | Barey Heck and Payson 3 DSCBs, 2 LPs, cultec infiltratio | 55.6MP-1 5 | Recently installed beurface, Cullec 178 no 12 45 46 B | &3 KA Handbook v2c2
25 | & Bakers Pand Rd 1 DSCA to leseh et 46-BMP-3 3 | Leachsry Failure Esurface 1.7 sedment, needs adal leachag " 60 56 [E] MA Handboslk vFe2
26 | 16 Bakars Pond 1 DSCH to laach P 46-BMP-2 4 | Sound Condition 1.7 huhquwmmmwﬂdm 1 60 55 B0 (% M, Hamdback vZe2
27 | Baksts Pond Boat Ramp ADSCHs. 4 LPs. outfall E0-BMP-1 13 | System nasds to ke 1.7 1 60 55 80|30 7Y Handback v2c2
2% | Chickados Lane 2D5CBs, 4 LPs 20-BMP-2 3 | Leaching Failure 1.7 hxhlﬂiddlumdwhm 11 2] 55| B0 (% Ma, 'Handbaclk: v2c2
29 |G yiade Do 8 CBs and outfall 3T-BMP-1 13 | System nesds to be | Subsurface 1.7 needs 1 5 & 250 MA Handbook v2e2
30 | Doare Road System 10 CBs, LPs, outisd 22-BMP-1 31| System nasds to be | Subsurace 1.7 nesds re-angineenng bl ] 55| 80 %0 MA Storenwater Handboek vied
31 | Gudcah Hil 81 Raybser ADSCHs, 3LPs 4T-BMP-1 3 | Leaching Failure 1.7 cumdated sediment " 60 55 800 MA Hamdback v2c2
32 | 2 Harboe Mll Drive 20DSCBs, 2LPs 16-BMP-2 3 |Leaching Failure | Subsuriace 1.7 Naeds re-gnginagnng 1 (] 55 800 MA, Stormwatar Handbook v2c2
33 | 17 Hemng Brock 1CB.6LPs S5.BMP4 3| Loaching Failure | Subsurface 1.7 Inaching facilty has taded 1 60 55| B0 %0 M&, Stormwater Handbook v2c2
34 | 20 Hemng Birock 20CBs. 41LPs 55-BMP-3 4 | Sound Condtion Subsurface 1.7 no accumulated sediment 1 (] 55 B 50 A, Stormwat er Handbook v2e2
35 |48 Locust Raad 3 CBs, 1P, 1 ouitsl 25-BMP-3 3 | Leachang Failure bsurface 1.7 leacheng pai faded " 60 55 80| 50 WA Handboolk v2e2
36 | Lots: Hellgw at Eldndge Parkway |1 DSCB, 5 LPs 40-BMP-1 5 | Recently Installed 1.7 ey " 60 EE] MA Hamdback v2e2
7 | 62 Monumant Road 1 DSCB and 1LP 49.BMP-2 [ Exﬂghmhd Subsurface 1.7 ng accumuylated sediment 11 (] CCE] MA, Stormwatar Handbook vic =
3% | Monumant at Pond 2 DECBs and 3 LPs 42.BMP-1 3 |Leaching Failure | Subsurface 1.7 accumidated sediment and standing water 1 1] 55 L] M, Stormwator Handbock v2c2
k) Road and Uncle Vick's| 1 DSCH and 2 LPs 41.BMP-1 4 | Sound Condition | . 1.7 Sjummpuhﬂmmmmml 1 B 55 B | 0 KA Handbook v2c2
20 | Pilgrim Terrace and R[4 DSCBs and 1 LP 62-BMP-1 31| System needs 1o be | Subsuriace 17 ] leachang 11 &0 BAEE] MA Handbask v2e2
41] 18 Portanimicu 1 DSCH, 3LPs To-EMP-2 & | Recently Inptalled | Subsuriace 1.7 mnemmmm 1 50 55  B0|% MA Stormwater Handbook vic2
42 | Portani Boat Ramp. 2DSCBs T6-BMP-1 1 | System needs to be | Su 1.7 newds g g 1 H 5] 2|0 A Handbocik v2c2
43 | Portanimecut and Quanset A DSCBs and LPs 75-BMP-1 3 |Loaching Failure | Subsurface 1.7 1% ba rapiaced 1 60 55| B0 %0 mswmur?h!dbouhm
44 | 69 Rayber 2DSCHs and 5 LPs 4T-BMP-2 3 | Leachang Failuné bsurface 1.7 needs il 1" B0 55 BO | 50 Handbook v2e2
45 | 25 Seavers 2DSCHs and 3 LPs 12-EMP-3 3 |Leachrsg Failure | Subsurlace 1.7 nesds re-angineenng bl ] 55| 80 %0 mwuwm
46 | 244 Tonset IDSCE with galleys and pits 19-BMP-2 4 | Sound Condition 1.7 no sccumulated sediment 12 a6 46| B0 83 MA Hamdback v2c2
AT | Wast Road at Rail Trail 4 DSCBs. 2 outfalls, watland J3-BMP-1 4 | Sound Condition 147 sder adding wgstaticn £ 50 EICTE] 7Y Handback v2c2
48 | Wille Atwood at Calt. Linnadl 2 DSC8s, 5 LPs approx 24-BMP-2 31| Systom needs to be 1.7 congader ginaering 1 &0 58] B0 %0 Ma, 'Handboclk: v2c2
49 | <Null> 2D8C8s, 1P, 2 chambened dov | 25-BMP-1 4 | Sound Condilion Bubsurface 1.7 N sedmant adtumulation 12 45 45 B &3 MA, Stormwaler Handbook v2c2
0 500 | «Hull> 2 DSCHs, 11 LPs, setifing tank | 35-BMP-5 31 | System needs to be | Subsurface, Seithng Tank (127 | Needs re-enqneenng, reqularly mundated 1 60 55 8050 m&muwﬂ? i
4 L] L]
o4 1+ n ™ outof 65 Selected)
I[Mmmmmm """"" i
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» GHD BMP evaluation

Condition Number, Condition Summary
NA

1, System needs to be re-engineered

2, Structural Failure

3, Leaching Failure
4, Sound Condition

5, Recently Installed

* ot % X % ot %

1;3, System needs to be re-engineered;Leaching Failure
|:] MEP Subwatersheds
BMP Catchment Boundary

|

14
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» AMEC Load Estimation and Reduction Tracking (ALERT) Tool

» Goals:
» Develop an understanding of stormwater pollutant loads by basin.
Build a GIS-based system to plan and track BMPs.
Help NPDES MS4 communities estimate the total cost of TMDL compliance.
Help prioritize the most cost-effective BMP projects.
Design for maximum flexibility.

15
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Landuse Data

Calculate
Baseline Load

V

Develop BMP

Projects

Calculate
Reduced Load

B stat/Finish

. ArcGIS

Water Quality Plan . MS Excel

16
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» Simple Method and land use pollutant export coefficients
» L=0.226*R*C*A
» Where: L = Annual load (Ibs)

R = Annual runoff (inches)

C = Pollutant concentration (mg/l)

A = Area (acres)
0.226 = Unit conversion factor

» Focus on nutrients and TSS

17
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Baseline Pollutant Load Assessment

19



Baseline Pollutant Load Assessment
(stormwater contribution)
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Basin TN Load {Ib/yr) TP Load (lb/yr) TSS Load (Ib/yr) F Coli Load (#/yr)
Arey's River I 4 e 192 [ 36,603 [ 8,878,320,907,210
Areys Pond e 2,078 B 14 [ 33,754 [ 5,889,542,083,570
Atlantic Ocean ] 755 | ] 59 [ 10,112 I 3,031,709,144,470
Boat Meadow fi 251 i 22 [ 7,405 | ] 2,569,877,054,410
Little Namskaket L 2,738 T 244 0 44,975 [ 17,580,549,289,700
Lonnie's Pond ] 1,638 [ 118 [ ] 21,322 [ ] 4,153,562,780,570
Meetinghouse Pd I 2,030 . 188 I 27305 [ 9,962,166,323,570
Namskaket Creek B 2,439 B L 42,082 [ 14,676,659,474,000
Nauset Harbor 4,585 386 I 83418 | 24,484,628,707,200
Pah Wah Pond i 366 ] 27 l 5,657 i 992,702,141,159
Pleasant Bay I ae07 [T 80 [ 82,249 . 16,395,363,959,100
Pochet Neck 8205 473 82046 NS, 824,039,741,300

Quanset Pond

[ ] 61

[ ] 11,613 ] 2,021,090,229,150

Rock Harbor P B 86,441 | 42,887,914,784,800
The River 1 139 Bl 2792 ] 5,805,063,523,100
Town Cove . 883 [ e | = 150,847 | = 64,704,133,454600

» Subject to change/verification with CWMP and other efforts . . .

20



Existing BMPs and Load Reduction
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» Delineate existing BMP drainage areas and calculate pollutant load

reduction (assume all function properly)

File Edit View Bookmarks Insert Selection Set Selectable Layers. Geoprocessing Customize Windows Help
CH-R o HE ) . kO M Fo s World Geocode Set » | &3 <Type an address > - B9y
Dgda X 0™ & 1200 T EEE®O 3 Editors g Drawing=(X|) %2/~ A - /< GlAdsl v vBrUA-O-L-o -
g B ES DR % v BEak tial Adjustment » napping referencing * = - ]
VIO BDD Bae JB B, Spatial Ad L3 g:s Oof&[ofaly  Georef [ .
= AT | FETRITRA - NPT SEITONN | TR TR | R AT L RSN . OSTENRTL . BTSN LSOOI | L YSTRE | RRRR  SSROR L ESTR | LERT ~ [Identity L]
2 C
HE Wentty from: [ gMp Sructure Inventory >
& 7 L = BMP Structure Inventory
o] 5%
Ul
= [ ]
] Location:  -7,787,026.004 5,131,649.040 Meters 1
3 Feld Value
~3 0BXECTD 59
address Snow Shore Rd Town Landing
3 note 2 DSCBs, 3 StormTreat systems, outfall
3 bmp_id 13-8MP-1
= condition_number 3
3 = | condiwion_summary  Leaching Failure
: treatment_type Stormtreat
= oM 9.1
= rehad_needs System has faded and needs to be re-engneered
bmp_type 13
- P_removal_ %0
- N_removal_ 77
: TSS_removo 9%
3 Runoff_Red 0
9 Fleld10 Mtp:/wvew.mass, Qo eed/ docs/ eed/ stepy stormere ¢
~
3 004 002 0O 004 Mies
<l i »
Ll « 1t » Identified 1 feature

1519 11.05 Inches

21
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-

e

13/CBs {16 Ps, Chambers,
:Sound Condition

Baseline Unit Area Load (Ib/yr/ac) - Phosphorus|
0.00000 - 0.100000

0.100001 - 0.400000
0.400001 - 0.800000
0.800001 - 1.500000
1.500001 - 5.700000

educed Unit Area Load (Ib/yr/ac) - Phosphorus
0.00000 - 0.100000
0.100001 - 0.400000
0.400001 - 0.800000
0.800001 - 1.500000
1.500001 - 5.700000

22



Existing BMPs and Load Reduction
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BMP ID

11-BMP-3
12-BMP-1
21-BMP-2
21-BMP-4
21-BMP-5
20-BMP-1
19-BMP-2
12-BMP-2
11-BMP-1
11-BMP-2
12-BMP-3
27-BMP-1
20-BMP-2
36-BMP-5

50-BMP-2
50-BMP-1
51-BMP-1

36-BMP-3,4

Reductionin N
load (Ib/yr)
43
10
3
27
16
29
25
25
27
34
27
32
76
8
22
23
14
115

Reduction in P
load (Ib/yr)

4

= NN R OO WND WDNDNDDNDNDDNDND WO R

Y
o

Reduction in TSS

load (Ib/yr)
530

226

96

412

249

397

366

344

291

380

299

421

918

86

387

285

158
1751012

23
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Basi Baseline TN | Baseline TP | Baseline TSS || Reduced TN | Reduced TP | Reduced TSS Re_;iI::th:;: n Re_c:: ‘;_:::2 n R(?rdst;c::;r:jm
Load (lb/yr) | Load (Ib/yr) | Load (Ib/yr) || Load (lb/yr) | Load (Ib/yr) | Load (Ib/yr) (Ib/yr) (Ib/yr) (Ib/yr)
Arey's River 2,473 192 36,603 2,440 189 36,014 33 3 589
Areys Pond 2,078 147 33,754 2,058 146 33,248 20 1 506
Atlantic Ocean 755 59 10,112 751 59 10,048 4 0 64
Boat Meadow 251 22 7,405 251 22 7,405 0 0 0
Little Namskaket 2,738 244 44,975 2,627 233 42,359 110 11 2,616
Lonnie's Pond 1,638 118 21,322 1,566 112 19,933 72 6 1,389
Meetinghouse Pd 2,030 168 27,305 1,935 160 25,951 94 8 1,354
Namskaket Creek 2,439 173 42,082 2,365 168 40,866 74 5 1,216
Nauset Harbor 4,585 386 63,418 4,360 362 59,881 225 24 3,537
Pah Wah Pond 366 27 5,657 354 26 5,473 12 1 184
Pleasant Bay 4,607 349 62,249 4,607 349 62,248 0 0 1
Pochet Neck 6,205 473 82,046 6,033 458 79,503 172 14 2,544
Quanset Pond 847 61 11,613 836 60 11,442 10 1 170
Rock Harbor 3,416 318 66,441 3,316 309 65,020 100 9 1,421
The River 1,908 139 27,792 1,864 135 27,124 43 4 668
Town Cove 8,843 698 150,847 8,310 655 142,685 533 44 8,162
Total| 1,504 131 24,423

» Assumes all BMPs are functioning properly . . .

24



NPDES MS4 Permit Considerations

BMP Catchment Boundary
| MEP Subwatersheds
* BMP Structure Inventory
Water Body Segments - Rivers (arcs)
Category
——— 2 - Attaining some uses; other uses not assessed
—— 3 - No uses assessed
4A -Impaired - TMDL is completed
- 4C - Impairment not caused by a pollutant
—— 5 - Impaired - TMDL required 7
Water Body Segments - Lakes, Estuaries (polygons) Z
Category 7
- 2 - Attaining some uses; other uses not assessed
- 3 - No uses assessed
4A -Impaired - TMDL is completed

[ 4C - Impairment not caused by a pollutant

Bl 5 - Impaired - TMDL required

Little Pleasant Bay

WCNES/Airbus DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, |GRESWisStORENENGRHEY
aIRBARAKatMan rantrihiitare and the (IS isar eammiinity S .
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» 2014 Integrated List of Waters

Areys Pond MA96-70 Estuarine bioassessments, nitrogen TMDL Completed (33786)
(total)

Baker Pond MA96008 Mercury in fish tissue TMDL Completed (33880)

Little Namskaket MA96-26 Fecal coliform TMDL Completed (36772)

Creek

Little Pleasant Bay MA96-78 Fecal coliform, nitrogen (total) TMDL Completed (42358 (FC), 33794 (N))

Namequoit River MA96-71 Estuarine bioassessments, nitrogen TMDL Completed (33791)
(total)

Namskaket Creek MA96-27 Fecal coliform TMDL Completed (36772)

Paw Wah Pond MA96-72 Estuarine bioassessments, fecal TMDL Completed (33792 (EB), 42368
coliform, nitrogen (total) (FC), 33794 (N))

Pleasant Bay MA96-77 Nitrogen (total) TMDL Completed (33799)

Pochet Neck MA96-73 Estuarine bioassessments, fecal TMDL Completed (33793 (EB), 42369
coliform, nitrogen (total) (FC), 33793 (N))

Quanset Pond MA96-74 Nitrogen (total) TMDL Completed (33791, 33795)

Rock Harbor Creek MA96-16 Fecal coliform TMDL Completed (36772)

The River MA96-76 Estuarine bioassessments, fecal TMDL Completed (33787, 33788, 33789,

coliform, nitrogen (total) 33790, 42359, 33880)

26
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» 2014 Integrated List of Waters

Cedar Pond MA96-88 Chlorophyll-a, dissolved oxygen TMDL Required
saturation, oxygen (dissolved)

Crystal Lake MA96050 Oxygen (dissolved) TMDL Required

Town Cove MA96-68 Estuarine bioassessments, fecal TMDL Required (EB), TMDL Completed
coliform (FC, 36772)

» 2016 NPDES MS4 Permit Requirements:
» 10 BMP retrofits in Years 4 & 5 (2021-2022) (Part 2.3.6.d)
» Bacterial TMDLs (Appendix F, Part A.lIl):
Enhanced public education
Outfall catchments designated as high priority for illicit discharge investigations
» Nitrogen TMDLs (Appendix F, Part A.1V):
Enhanced public education
Stormwater management requirements must optimize nitrogen removal
BMP retrofit inventory and priority ranking targeting nitrogen removal

27
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2. Retrofit opportunities for existing BMPs

~ Bk ) |
BMP ID: 43-BMP-1
Location: Meeting House Pond

System Description:
Two deep sump catch basins, eleven leaching pits, settling tank, headwall and outfall to Meetinghouse Pond.

Treatment Type:
Subsurface

Structures Opened?:
Yes

Standing Water in Leaching Facility?
Yes, three feet of water.

Accumulated Sediment?
Yes, 6 inches.

Condition of System:
3.1

Additional Notes:

System regularly becomes inundated. Original design may be cause of ir i In need of gi ing.
Site has room for expansion.

/”_ o & ‘ Picturels:
1010, sty nfoeuiz) T s
RYSystemlneedsTtolbelretengineeredTeachinglRailure}
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3. Target hlgh pollutant loads and develop new BMPs

Baseline Unit Area Load (InyrIac) Phosphorus[
0.00000 - 0.100000
0.100001 - 0.400000

[ 0.400001 - 0.800000

[ 0.800001 - 1.500000

I 1.500001 - 5.700000
Outfall Catchment Boundary

A Outfalls

P «
Orleans Elementary ol

[ <
620 Feet o .

““““

wwwww

wwwww

wces L

48813

, AEXMGETmapping gAeroghid N, IGP, swisstopo, and the
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Home [EEUEE Page layout  Formulas Review  View

153 Copy

ﬁ '—;& E:- E.( DE' = AutoSum - ? L?a
- @] Fill =
S Merge sicenter - || § - % o || %3 4%|| Conditional Format Cen || insert Delete Format Sort & Find &

F Format Painter = Formatting ~ as Table = Styles - - - 2 Clear - Filter~ Select~
7

Paste

a4 A B & D E F G H | J K L M N o 1e] Q

T ——T 128,000 8,960 5,750,000 54,500,000
Load Data 5 127,500 5,740,000 £4,000,000
2 Phosphorus | Sediment 127 800 5,840
3 Baseline loads (Ib/yr) 127,850 8,540 5,740,080 N 5,720,000 $3,500000
Load Reductions from Constructed 127,700 o
4 and Planned Phase 1 Projects 0 0 0 8920 5,720,000 3,000,000 —
udge
5 | [Totalarea (ac) 10,000 127,600 : O s
6 Impervious area (% of total area) 40.0% 227500 Phase 1 Phase 1 5,710,000 Phase 1
7 B Baseline Baseline Baseline 52,500,000
8 |Phosphorus |Sediment | | 127,200 mTarget 8200 mTarget 5,700,000 mTarzet " :?’/‘J':"'
Total load reductions reguired 650,000 $2,000,000
127,300 1630,
] (Ibiyr) 9,282 1,163 1,082,015/ . mReduced m Reduced mReduced .
Reqd Phase 1 (5%) reductions Load 5,880 Load Load 51,500,000 m Lifetime
10| |rom Baseline (biyr) 64 58 saqpy| | 127,200 5,680,000 Maint
Cost
il Budget 50
u udgef 127,100 5,670,000 51,000,000
127,000 8880
13 : 5,660,000 3500,000
~alculation Fac Sediment WMatch Target 126,500
. t Calculation Factor Nitrosen 5840 £.650,000 50 LM
I (1bjyr) Phaspharus (Ib/yr) Sediment (Ib/yr} Cost
17
18 Phase 1 BMP Mix Custom Breakdown| Area (ac] . . .
19 | |Bioretention 3 13% 20 BMP Mix (% of Target Area) BMP Mix (Initial Costs)
20 [ D 13%/| 20
21 [ + 23% 37
= r
23 W Bigretention
Cost Over m Biorstention
24 Other Treatment Options Units Phase 1 = Filtration
25 Stream Restoration (linear ft) = Filtration
Street Sweeping (Ibs/yr debris.
25 | |colected) New Ponds and
7 Mew Ponds and Wetlands
28 Nitrogen Phosphorus | Sediment Wetlands = Pond Retrofits
29 | |Phase 1 target loads (Ibfyr) 127,396 8,882| 5685979 ®Pond Retrofits
Load reductions from Planned
30 | |BMPs (Ibivr) 0 0 (]
Additional Required Phase 1
N reductions (Ib/yr) 454 58 54,101
Projected load reductions frem
32 additional Phase 1 BMPs (Ibfyr) 584 65 54,101
33 Reduced loads {Ibfyr} 127 276 B8,875| 56850979
34 Target area (ac) 181 2% oftotalland area.
35 Initial Cost 53964912
Average Annual Maintenance
36 Cost $50,085
37 Lifetime (yrs) 20
38 Lifetime Maintenance Cost 1,801,697
39 Total Cost over Phase 1 (5 yrs) $4.415.337
Total Cost through end of
40 Phase 3 (15 yrs $5,316,185
4 $5,766 609
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Fresh Water Pond Restoration
Prioritization Criteria

\
dmec

N
foster

wheeler

» Regulatory
» NPDES MS4 Permit and Integrated List
» Herring runs
» ACECs and Great Ponds
» Beach closings
» Public Use
» Swimming beaches
» Boat ramps
» Ecological
» WQ indicators and existing data
» Past Projects Completed
» Invasive species management
» Stormwater restoration
» Watershed management activities
» Planned Infrastructure Projects
» CWMP related projects
» Road reconstruction
» Other opportunities
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Next Steps and Schedule R

End of February 2017

» Complete delineation of all outfalls

» QA/QC all drainage catchments (desktop)

» QA/QC baseline pollutant loads

» Incorporate 2012 outfall inspection data

» Update GIS attribute data for infrastructure mapped by SMC

End of March 2017

» Incorporate costs for rehabilitation of existing BMPs

» Develop conceptual BMPs for priority watersheds and high pollutant loads
» Develop ALERT Tool dashboard

» Working meeting with Task Force
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