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BANGOR INTERNATIONAL AIRPORT AND THE
BIRCH STREAM CATCHMENT

* BIA iIs the largest
single entity in the
catchment area

* Other areas of
Impervious cover
contribute to pollutant
loads

e Some other entities
contribute stormwater
to the BIA system

e Birch Stream iIs Urban
Impaired
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STORMWATER DESIGN PROJECT OVERVIEW

Background Study.
ldentification of Stressors
Selection of BMPs
Concept Design

Development

Stakeholder Meetings _ Pl
Refinement of Solutions W
Prioritization | e
mplementation & o
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KEY STUDY FINDINGS

m Key stressors include :
De-icing fluid,
toxicants, thermal
Impacts, nutrients

= High peak flows and
seasonal high temps

= Low O, levels in
runoff

a Wildhife habitat 1ssues

Some minor sediment
contamination found

Efficiency gains
possible

Space available within
system for retrofits

New technologies
offer viable treatment
options

Source control
possible
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DESIGN APPROACH

= |solate key 5 o
stressors and flow N

paths
m BMP Selection

m |Locate areas of
work

m Cost : Benefit
Analysis

= Development of

Stormwater Flow Direction —

Solution Options R bt e

Open Channel
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DESIGN SOLUTIONS

GENERAL NPS POLLUTANTS & THERMAL IMPACTS

eSource Control
eBioretention
eFiltration

\Water level control

e\Wetland treatment
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Source Control

FEMONY LTI, rANY DGTY FRRLMINT ST —,

MFIWWH‘{D—\

WARIES, 1.2 - 15+ SFOMA

ERRTIAG BAGE
MATERRAL TO REMAN

. LM MATERIAL SHALL HAVE A SANDY LOAM TEXTURE WITH PARTILCE SCE DISTRELUTION OF 65 - 1O SAND, 25 -
30 SILT AND 5% CLAY. PH SHOULD BE WITHIN A TARGET RANGE OF 5.5 - 5.5 AND DRGANIC MATTER SHALL
COMPRIGE BETWEEN 5% AND &%, A SAMPLE OF THE MATERIAL SHALL BE SUBMITTED T0 THE UMANE S0HL TESTING
SEFMVICE FOR ANALYSES AND APPROVAL PRIOR TO LSE,

2. SEED RESTORERD AREAS WITH NEW ENGLAND ROADSIDE MATRIX LIPLAND SEED MU BY NEW ENGLAND WETLAND
FLANTS, INC. APPLICATION RATE 35 LBS/ACRE.

FINAL DESIGN SOLUTION NUMBER: 4
LOCATION: Ok Rurmay
BMP: Favement Remioval

MRT
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Bioretention

MOTES

1. CONSTRUCT UNDERDAAIN AT A MINIMUM SLOPE OF
0.4% TOWARD CUTLET.

2, UNDERDIRAIN PIPE SHALL BE 67 SCHEDULE 40 PV
WITH HOLES UP,

' [ i 3. UNDERTIAIN STOME SHALL BE 3/4" CRUSHED 5TONE
Pogeen rigra Tula® (SEE FLAN) , ! » e
IRSIALL 2 -3 0T SRE L [MDOT 0022 TYPE'C).

, USE NEEHAH R-4353 GRATE FOR ROUND OPENINGS,
-4343 GRATE FOR SQUARE OPENINGS,

5 STABILITE DISTURSED AND SEEDED AREAS LISING
TEMPORARY EROSION CONTROL BLANKET |NORTH
AMERICAN GREEN 575 OR APPROVED EQUAL )

SELD WITH KEW ENGLAND
CCASTAL ST TDUERANT GRASS MIU
I W ENGLAND: WETLAND PLANTS, 80

[ERCANATE AND ROV ERETING 500
A5 REQURRED TOy MEET FNISFED GRNDE

¢ e

ExriTieG CULVERT STRUCTIORE

70T

FIRAL DESHGN SOLUTION MUMBER: &
LOCATION: GODFREY BOULEVARD
BMP. BORETENTION
TREATHMENT STRIP SECTION
Fi

] Bangor International Airport:  Stormwater Management System
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FINAL DESHGN SOLLUTION NUMBER: &
LOCATION: Godfrey Boulevard

Bangor International Airport:  Stormwater Management System
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NOTE:
MAMHOLE #2 SHALL HAYE A DITCH GRATE IMLET SET AT ELEVATION 167.0. DITCH

GRATE SHALL BE NEENAH R4349C OR APPROVED EQUAL. SET MANHOLE OM EXISTING
STORMORAIN LINE.

Bangor Intemational Airport: Stormwater Management System
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Filtration

TURF RENFDRCEMENT MAT

EXCNWATE TO (RIGINAL CHAMMES, BETH,
O File, SUTEABLE SLBGHADY MATLRGY.

{’;J \/—rmmnmwz«uﬂmmm
N

STORE GARICN BEVETHENT

surtaaiE
ok EnrS e MATERAL
u
T A

FINAL DESIGH SOLUTION NUMBER: 11
LOCATION: Domestic Caral
FIPE DUTLET FILTER BENCH PLAN

. Bangor International Airport:  Stormwater Management System
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Filtration

NOTE

L.

5 UNDERDRAM DRIFCES [%T)

USDERORAN IMLETS INY. 1852

T wimase 1

STABILUTE WITH TRl AND SEED WETH MEW ENGLIGD
FESIDRATICREROGKN MO FOR MOGT SITES,

T EW ENGLAND WETLAAD FLANTS THFF: FEFORCEMENT HAY

#'sf PRECAST [OWCRETE QUTLET
STRUCTURE Wi MLMED GRATE

/

FIHAL DESIGN SOLLTION NUMBER: 8
LOCATION: HEANG Disch
(CUTLET STRUCTURE
2

T

REINFORCED TURF SPILLWAY SHALL BE 12 FEET WIDE AT CREST ELEVATION. SIDES
SHALL BE 2:1 T TOP OF BERM ELEVATION, SPILLRAY SHALL BE CONSTRUCTED
WITH PERMANENT TURF REINFORCEMENT MAT (MOHTH AMERSCAN GREEN P300 OR
APPROVED EQUAL). TURF REINFORCEMENT MATTING SHALL EXTEMD DOWNSLOPE
TO EXETING UKCHSTURSIED GROUMD AKD TERMINATE BY BURIAL TO A MINIHLM
DEFTH OF 12°.

BERM SHALL BE CONSTRUCTED OF SUITABLE MPERVIOUS SOIL HATERIAL FLACED N
12 LIFTS AND COMPACTED TO 9%

ALL DISTURBED UPLAND AREAS SHALL BE FINIGHED WITH A MINIKUM §6° DEPTH OF
CLEAN SCREENED LOWM AND SEEDED WITH ROADSIDE MATRIX LIPLAND SEED MIX BY
MEW ERGLAND WETLAND PLANTS, L

1.0 BERM 1575 FEET

WEW TRACE 1D T ERSTING

ERFTG 224 PPES O BE
REPLACED (V. I 1480 +;
. CUT 144.857)

HaM HOPE FFES
Y. N 1460
. OUT 14485

Bangor Intemational Airport:  Stormwater Management System
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Thermal Impacts

m |arge, shallow open

water areas attract heat . A

= Raised water temps
reduce dissolved oxygen
levels

= Reduce open water
and increase flow to
mitigate impacts




Bangor Airport Stormwater Services
Concept Design Report

Water level control

(UTLET COMTROL STRUCTURE &1 (409

A A0E 7 A WETR WAL
CREST ELEV. 129.0

UM
W WATER ELEVATION 1290 WY 1ZTES

FL Lo
sl rd O STRCTSE
GRAWEL BENCH DRAMN y

(2 CLEAN STRE) (CUTLET CONTROL STRUCTURE #2

FLAN DETAIL

vt~

CUTLET-ConTROL STRUCTLS #11

- ht :
/ oeEp o (e TN 1200) =
AT (bspisn - SHALLIW MR (S ELEYTN 128 128%) —

okl \

Lo

Tu";lf::“ SOLLTICN *':"“;:ﬂ 7 . AERATION SHALL BE PROVIDED BY A /4 HP ROTARY VANE COMPRESSOR KIT WITH WEIGHTED
s uerun.m TUBING FROM POKD AND LADSCAPE SOLUTIONS, INC. OF TROY, ML
&5 . LOCATION AND DESIGN OF ELECTRICAL SURPLY TO B UNDERTAXEN BY A LICENSED ELECTRICAL
e — CONTRACTOR.

. AERATION COMPRESSOR SHALL BE HOUSED IN A WEATHERTIGHT LOCRABLE STEEL CABINET.

Bangor International Airport:  Stormwater Management System
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Water level control

NOTES
. EXISTING SEDIMENT SHALL BE REMOVED FROM THE CHANNEL AKD DISPOSED OF OFF-SITE.

. SO0 PLANTING MEDIA SHALL BE A MIXTURE OF 35% (LEAN SCREENED LOAM AND B5% FINE SAMD. LOAM MATERIAL SHALL BE FREE OF STUMPS, ROOTS. STOKES, DRIECTS GREATER THAN Z° IN SUE AND OTHER DELETERIOUS
MATTER. SIEVE ANALYSIS FOR SAMD MATERIAL SHALL BE SUBMITTED PRIDR T0LUSE. LOAM MATERIAL SHALL BE SUBMITTED TD UMAINE SO0IL TESTING LAB FOR ANALYSIS.

. PLANTINGS MAY BE EHFANCED WITH Typha latifola [EITHER TRANSPLANTED O IMPORTED]).
. TURF REINFORCEMENT MAT SHALL BE NORTH AMERSCAN GREEN P300 OR APPROVED EQUAL.
. GABION CHECKDWMS SHALL BE PROVIDED DOWNSTREAM OF EACH PIPE INLET TO THE CANAL

GABION CHECKDAM ([TY7] - CONSTRUCT
REW INLET GRATE (TP} TOWSTREAH OF EACH FYPE BAET LDCATION

BTG EXPOSED PIPE IRLET

FLANTING AD FRUTER MEDWA

Ln-n---n-—-qJ '

BRI A A A AN AN A_n_, BTHGSIR 5E
.
._W-"-u'"‘-"-'_""_‘-——-#-'—';-—i-c.-';____.L,- %‘wh\?
: k. _-_-_'_""'--._.__‘_ e

FINAL DESEGN SOLLTION MUMBER: Sa
LOCATION: Domestic Canal
PHASE |
EW BASE FLOW CHARNEL PLAN DETML
E1

— = ]

Bangor International Airport:  Stormwater Management System
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Water level control

MOTES

FRAMING AND VERTICAL GRATE MEMBERS UISE 1 1/2%0 STANDARD
STEEL PPE " O.C

B CLLERT ARG AND VERTICAL MEMSERS
1 1.0 STANGARD) §TFEL FFE

HEMCE, CENTER-MOUNTED o4 BOK ROCF (50 W) @ o

T A

2. HORWAONTAR GRATE MEMBERS USE 3/4% ROD @ &° 0.C e

17y S0 S0 40 WLET GRATE
WPPRIIL /a0 B v
i SPLASH P

HOBIICMTAL MEMBERS 1R B00 @ 4" 0L
MMIJ

1% DOWEL & 15, 4 17" EMBED,
ADCATED DORNSTREAM OF CRATE

ERGTING 510G WATER

MEW WATER LEVEL (BASE FLOW)

GAZa0m DANNLL LD
EECAVATE 0 ERaCIiAL AN ;ﬂ:—/ e SPONE FILLET) GABIOH CHANMEL EDGE.
2 FEET SH n 3 FEET WIE

(5% GENERK, WOTES)

UKDERDRAIN PIPE SHALL BE CONSTRUCTED IN A
MIKIMUM 12* BED AND SURRDUND OF 3/4" CRUSHED
STONE (MDOT 703.22 TIFE '€,

. TURF REINFORCEMENT MAT SHALL BE NORTH AMERICAN

GREEN 300 OR APPROVED EQUAL

SEPARATION FABRIC SHALL BE MEFAFL 140N OR
APPROVED EQUAL

. STOKE APRON SHALL BE CONSTRUCTED OF RIPRAP

STONE Dsa ® 127 (SEE GENERAL MOTES).

= PERFAGENTT TLRF RERFORMENT AT
- « WORITH AMERICAN GREEN 300, OR EQUAL
- LA EADYG 2 FEET MansLM

MVERNGE APFRCIMATE
SEDRMENT DEFTH 1 - 1.5 FEET
[V - REMONE A5 NLCESSARY
TOACHEVE NEW [RADES

Bangor International Airport:  Stormwater Management System
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Wetland treatment

MOTES
[EXCAVATE SEDNMENT FOREBAY TO ORIGINAL CHANNEL BED,
[ENTIRE WET MEADOW AREA SHALL BE GRADED, SEEDED WATH NEW ENGLAND ERCISION CONTROL/RESTORATION MIX FOR DETENTION BASINS AND MOIST SITES, AND COVERED WITH PERMANENT TURF REINFORCEMENT MAT (NORTH AMERICAN

GREEN P300 OR APPROVED EQUAL).
. SHALLOW MARSH AND DEEF MARSH AREAS SHALL BE CONSTRUCTED USING A MIMIMUM OF 9 DEFTH OF WETLAND PLANTING SOIL AND COVERED WITH TURF REINFORCEMENT MAT, AS SPECIRED N MOTE 2 AAIVE.

. EAATH BEAMS SHALL BE CONSTRUCTED OF SISTABLE MPERVIOUS MATESIAL SINTABLE OR EMBAMKMENT CONSTRUCTION, COMPACTED TO S0F% MAXIMUK DY DENSITY, SEEDED AND COVERED WITH THIL AS IN NOTE 2 ABOVE.

. PLANT WARSH AREAS WITH Typha latfola, Typha angustifia, Phalairs anndiraces, Sdrpos cyperinus, ard Impatiens capenais.
. PERWICIIS STOKE LEVEL SPREADER SHALL BE CONSTRUCTED OF FIFRAP STONE (Dso = 12°). STONE LAYER SHALL BE CONSTRUCTED T A DEPTH OF 2.2° WITH A MIRAR 140N FILTER FABIRIC URKDERLAY.

SEDHMENT IFOREBAY
SHALLOW MARSS (6" PLANTING 501

PEROUS FLLED GARION
SPIME LEVEL SPREADER ) FETT WD, 10 FEET LDWG, STONE
FRLLED GABOM SPLLIVER

P_(”Z’FV//////
- —
- - "-_'.:E'

H0MNG [rANNI |
BVERT LT

L4
ﬁ-‘mm.m DORMETRENH 30 LEATION, FINAL DESIGH SOLUTION NUMBZFR: St
CMIEEDAN 10 21 PP D LOCATION: Domest: Canal
3 ;
W = AT ELEVATION SE
+ = BVERT ELEVATION WODUILAR WETLAKD TREATMENT TRAM

Bangor International Airport:  Stormwater Management System
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DESIGN SOLUTIONS

SPECIALIZED BMPS

e Aeration
e Flow Management
e SSF Wetlands

e Wildlife
Management
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Aeration

AERATION NOTES

. FOR OPTION A: AERATION SHALL BE PROVIDED BY FOUR LINES OF 3/4" BUBBLE TUBING™ FROM CANADIAN POKD PRODUCTS LIMITED,
KNOWLTON, QUEBEC. EACH SHALL BE 125 FEET LONG, ANCHORED INTD THE RIPRAP BASE USING A MINIMUM 3 FEET LONG 1% STEEL PINS.

THE SYSTEM COMPRESSO0R AND ELECTRICAL SUPPLY SHALL BE SITED TO DELIVER A MINIMUM 35 (FM OF AR THROUGH THE TUBING.
(COMPRESSOR(S) SHALL BE HOUSED IN A WEATHER RESISTANT ENCLOSURE AT THE AFPRCIGMATE LOCATION SHOWH ON THE PLAN

. FOR OFTION B AERATION SHALL BE PROVIDED BY TIWO AS| BUBBLE DIFFUSION/MEONG STATIONARY AERATION GRIDS, BY AERATION SOLUTIONS,
ML EACH GRID MEASURES 4'x5' AND CONTAING 42.5' OF 0.5 10 x 101§ 00 PATENTED MEMBRANE. GRIDS SHALL BE LOCATED AT THE CENTER

1OF THE CHANNEL 40 FEET FROM EACH END AND 50 FEET APART. AIR FLOW SHALL BE PROMIDED BY TWO (2] 1.5HP SINGLE PHASE HIGH
EFFCIERCY REGENERATIVE ELECTRIC MOTOR BLOWERS.

ELECTRIC SUPPLY LOCATION AND DESIGN T BE UNDERTAKEN BY A QUALIFIED ELECTRICAL CONTRACTCR.

STONE GABION CHECKDAM DETAIL
A

CETTTI |

STAKIEMG WRTER ELEV, BLAZS —

ir

L5 RPRAP Dw = 15° DM FLFLH FABRC, MIRAF) 1408, OR EQUAL

FAMAL DIESIGH SOLUTION NUMBER: 1
LOCATION: Iniemational Canal
AERATION POMD SECTION - OFTICH 1
Al

e ) Bangor International Airport:  Stormwater Management System
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Aeration

.-1_'.--'

j.i.....

REDGE 0
THEE QMR MOTES)

FROMDE ELECTRICAL SUPPLY,
MFTEA Al DESOONNECT

k-ﬂﬂﬂ -J--

1. ERCAYATE TEST PT AT LOCATION OF AERATION POND TO DETERMINE SUBSURFACE
CONDITIONS PRIOR TO (ONSTRUCTION.

2. ELEVATED LEVELS OF DROS HAVE BEEN MEASURED AT THIS LOCATION. SEDIMENT
REMOVAL FROM THE CHANNEL MAY BE REGULATED BY STATE AND FEDERAL
AUTHORITEES. CONTRACTOR SHALL CONFIRM THAT ALL PERMITS ARE IM PLACE PRIOR
TO COMMENCEMENT OF WORK AND THAT PERMIT CORDITIONS ARE ADHERED TO

Bangor International Airport:  Stormwater Management System
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Flow Management

FMAL DESIGN SOLUTION HUMBER: 2
LOCATION: lntermatioral Canal
BMP:  Duthet Structure

Bangor International Airport: Stormwater Management System
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Flow Management

CULVERT PPE OUTLET PROTECTION
8

L ek T

1, SEED VEGETATED FILTER WITH NEW ENGLAND RESTORATION/EROSION CONTROL MIX FOR MOIST SITES,
B WEW ENGLAND WETLAND FLANTS, INC. APPLICATION RATE 35 LBS/ACRE.

2. CONTRACTOR SHALL PROVIDE SORL. EROSKIN AND SEDIMENT CONTROL MEASURES TO PROTECT
DOWHSTREAM WATER QUALITY DURING CONSTRUCTION.

24 SCUARE [NTOH GRATE BNLET

NEEWAH R34 J, OR EQUAL
WEGETATED FLTER WY, 1440

BRI, FISER, - NOT LESS THAN ORE (DLRSE,
WOT MOFE ThAM FOUR (DUSSES:

EW 429 OUTLET PIPE 10 DOWNECT 10 EXSTiNG
WY 1385E

18 FLTER S0iL MEDWA

{SEE GENERAL WOTES)
0 PRECIST (OMAETE

247 (RUSHED ST0ME UNDERDEAM BACNFILL MATERAL UTLET STRUCTLIRE
{BEE GERERAL HOTES]

FIMAL DESIGH SOLLTION NUMBER: 2
LOCATION: Infemational Canal
PAPE OUTLET SECTION
Bi

ki Bangor International Airport: Stormwater Management System

12790 YL PESFOANTED LNDERDEAM FIFE - I, 14010
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SSF Wetlands

e e e ey
- r % -
[ F

i

er
.

e

R
— g Y
R e _,.-_ - =

-WH\\?-?—E:\—-- -r------- r====

B i = e . ————————— L-- -

PRONIDE IJ:{I'FI:-'\ ’ !!‘EH )
i

CELL 1 - Miwl
IRLET STRUCTIRE

BEW NLET PR
{SEE NOTES)

FIKAL DESSGM SOLUTION NUMBER: 9
LOCATION: Maine Avenue
[BMP: 55F Wetland

I Bangor International Airport:  Stormwater Management System
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SSF Wetland

BETES: o LET STRUCTLRE

1. EACH MAMFOLD S L NCLUTE A MIBAN OF [4) ESCLATCH ROW | T7P.)
& P IMLET/OUTLET PPES EVERLY SPREAD ALROSS

SIORMTEDH 110
THE WiDTH DF THE BED
= \ 111
L & P PPE PERFORATIONS. SHALL BE AR @ 4" 0. g

12 PVC T-FITTING:

G el

°S1UB, 2 LOWG —
1T WIE
/ T IGOLATCR AOW T EXTEMD FLLL WAETH OF WETLAND I 51m-::—:rmn/
1757 REDUCIHG T-FITENG

IRLET MANIFOLD DETAL GOLATOR ROW
2 L]

127 PERFORATED PV PIPHE LMD AT 1 ._ ; ‘

57" (DHMECTOR PFE

WO 0

IFRAME & COVER [TYP )
15" BETLAND PLANTING S0E
[SEE GERERAL MOTES)
JiT ONERFLDW PPE 4 NTERMESIATE STRUCTURE

1355 LAY, 1345 " PV PIPE MANTFOLD:
12 PV PPE MARFOLD ELEY. 1330
DUTLET, ELEY, 1335

fLEV, 1350 Y, ELEY, 1355
e
,,.-"'"" ELEY, 1323

presrT
RN N &

ST MLET STRUCTUSE
12 PIPE GUT TO BOLATIR BOwW A4 VT PPE WY DN DOWH VLV E /
M 13224 WOTE: i i CUTLET MARFOLD

1, GRAVEL MEDIA SHALL BE CLEAN (WASHED) CRISHED STORE CONSISTING OF AMGLLAR FRAGMENTS OF QUARRIED ROCE, FREE FRCM S0FT DEMTEGAATED MECES (R DTHEN DRECTONABLE WATTIR (MDOT 70131}
FINAL DESIGH SOLUTION NUMBER: 9
LOCATION: Maine Avence
S5F TREATHMENT WETLAND PROFILE
n

L Bangor International Airport:  Stormwater Management System
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SSF Wetland

CELL #1 AND CELL #4
5
(i
EMTIEAFCA
VTR Ow TH LA & PEOT MOSS PLANTING
HD W TRM

EXESTING 4B ILET ELEY. 1335
WELEY. 13055

12 PPE OUT T BOLATOR ROW —]
. 13028

ELEY. 12855

AP0 T BGIDE OF STRUCTURE A5 METESSART

\mm CEWETLM
SOLID CEVERS 0 BE PACVIDED PO CLTLET STRUCTURES I CELLS 2
HEEATION TLENG

DUTLET MAHIFOLD
(CELL #2 AND CELL #3
15

I ENowRr |

DURLETELEY 1318

FINAL DESIGH SOLUTION NUMBER: 9
LOCATION: Maine Avence
S5F TREATHMENT WETLAND PROFILE
[]

L Bangor International Airport: - Stormwater Management System
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Wildlife Management

.
I
I
|
I
|
I
|
|
|

MOTE

REMCHT AT ACTUMULATED SEDIMENT FROM DITCH SEGMENTS: TO EXPOSE QRGING
CHANNEL B0, ADD FILFLH FARRIC AMD BIPRAP STORE AS S0WM

FINAL DESHGN SOLLTION NUMBER: 122
Phase |
Disch Section
LA

Coil T |

Bangor International Airport:  Stormwater Management System
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PRIORITIZATION

4.

Availability of financial
resources will dictate
Implementation schedule.

High priority should be given to
BMPs that tackle stressors of
highest importance - Propylene
glycol and NPS toxicants.

High peak flows, thermal
Impacts and nutrient loading are
considered moderately
Important.

Implementation of some BMPs
will need to proceed in
seguence.
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MAINTENANCE AND TRAINING

1. Some new BMPs will
require greater
maintenance efforts

2. Training in BMP upkeep
and performance
monitoring

3. Time and resource
commitments
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IMPLEMENTATION
Non- seguential Seguential
1. Pipe Outlet BMPs 1. Central Canal Re-grade
2. Pavement Removal 2. Central Canal Outlet
3. Bioretention 3.  Central Canal Aeration
4, MEANG Ditch 4. SFF Wetland Cells
Improvements

5.  Detention Basin Outlets/Level

6. Southern Canal Improvements
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SUMMARY

BIA complex is a key component of the Birch
Stream watershed

Comprehensive plans have been developed to
Improve water guality in the airport stormwater
system, and will be implemented by the City,
with the assistance of MEANG, ANG, MEDEP.

Water quality will continue to be assessed as
Implementation occurs to measure performance.

Other measures will be reguired throughout the
catchment area to allow Birch Stream to attain
Class B status.
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DISCUSSION

= QUESTIONS.......

m COMMENTS........

m INPUT.....

m SUGGESTIONS....




