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NOTICE OF STATED AND INTENDED USE FOR DECORATIVE ARCHITECTURAL VIEWING

PURPOSES ONLY UNLESS SPECIFFICALLY REPRESENTED, IDENTIFIED, OR OTHERWISE

SPECIFIED AND DESIGNED AS A "WATERPLAY" FOUNTAIN

IT IS HEREBY ACKNOWLEDGED, AGREED AND UNDERSTOOD BY SPECIFIER / PURCHASER /
OWNER / OPERATOR OF THIS EQUIPMENT AND / OR SYSTEM THAT ITS STATED AND
INTENDED USE 1S FOR DECORATIVE VIEWING PURPOSES ONLY, AND NOT FOR PUBLIC
BATHING, SWIMMING, PUBLIC ENTRY OR PUBLIC RECREATIONAL USE, AS SUCH, NUNEZ
DESIGN AND ROMAN FOUNTAINS CORPORATION ASSUMES NO RESPONSIBILITY OR
LIABILITY WHATSOEVER FOR PERSONAL INJURY, SICKNESS, ILLNESS, DISEASE, OR OTHER
ACCIDENTS WHICH MAY OCCUR AS A RESULT OF THE EQUIPMENT / SYSTEM BEING USED,
OPERATED OR OTHERWISE MAINTAINED [N A MANNER INCONSISTENT WITH ITS STATED AND
INTENDED PURPOSE. SPECIFIER/ PURCHASER/ OWNER/ OPERATOR IS SOLELY
RESPONSIBLE FOR DETERMINING WHETHER ANY SPECIFIC CODES, RULES, REGULATIONS
OR GUIDELINES FOR FOUNTAINS APPLY TO THIS PROJECT PRIOR TO CONSTRUCTION,
INSTALLATION AND OPERATION AND FOR NOTIFIYING THE PUBLIC OF THE STATED AND
INTENDED USE AND OPERATION OF THIS DECORATIVE ARCHITECTURAL FOUNTAIN AND FOR
LAWFUL ENFORCEMENT THEREOF, INCLUDING POSTING ANY AND ALL SIGNS, NOTICES,
WARNINGS, INSTRUCTIONS AND BARRIERS AND PROVIDING PERSONNEL AS NECESSARY TO
ENFORCE COMPLIANCE WITH ITS INTENDED USE.
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HARDSCAPING LEGEND

SYMBOL | TYPE OF HARDSCAPE / AREA / MANUFACTURER

DUROCLAWN TURF REINFORCEMENT
6,200 SF

EXISTING ASPHALT TO REMAIN

CONCRETE
TBD

NEW ASPHALT
10,730 SF

2545 SF ‘
[ PavERs 2

;/—¢330 SF
- GRAVEL AGG.

PAVERS - VARIOUS
+15,000 SF
UNILOCK STONEHENGE-STANDARD-COFFEE CREEK
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AMENITIES FOR THE KID'S”
PLAY AREA/ SENIOR
PLAY AREA/ SENSORY

.,

AMENITY PLAN KEY:

SEE LA 3.1 FOR AMENITY DETAILS

) STONE BENCH
. BENCH TYPE-1: BENCH WITH BACK & ARMS

BENCH TYPE-2: BENCH WITH NO BACK & ARMS
BENCH TYPE-3: BENCH WITH NO BACK, NO ARMS

@ SOLAR POWERED CHARGING STATION W/ WI-FI

BICYCLE RACK TYPE-1: DECORATIVE BIKE RACK
BICYCLE RACK TYPE-2: STANDARD "U" BIKE RACK

TRASH / RECYCLING BINS

DOG WASTE STATIONS

N

AMENITY PLAN
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SUNCHARGE SYSTEMS CHARGING STATION

PRODUCT: SOLAR CHARGING POLE W/ WIFI
WWW.SUNCHARGESYSTEMS.COM

II ALL AMENITIES MUST BE INSTALLED PER MANUFACTURERS SPECIFICATIONS.

PROPOSED AMENITIES

QTY. SIZE

ITEM

POLE W/ WIF]
LIL-20CA
48"x18"x12"
DYN-236
DEPOT-006-B
MT-32

SMF-5
BRWS-101
42" Ht,

H O®—-WR~Nm =

148 LF

SUNCHARGE CHARGING STATION

"LILY BENCH W/ CURVED ARMS (4')

LIMESTONE BENCH

DYNASTY LITTER / RECYCLING RECEPTICAL

DOG WASTE DEPOT PET WASTE STATION

KEYSTONE RIDGE- MIDTOWN 32 GALLON TRASH RECEPTACLE
MAD RAX DECORATIVE BIKE RACK

CYCLE SENTRY BIKE RACK

VIVA "CIRCA" RAILING W/ PICKET INFILL

"LILY" BENCH W/ CURVED ARMS & BACK
MFG. BY VICTOR STANLEY

PRODUCT: LIL20-CA

GREEN FRAME WITH WOOD SLAT SEATING
4'LENGTH
hitp/fveww.victorstanley.com/productlily-point/

Chsr g imcls eyt

VICTOR m STANLEY

Frieed sy b parmrd Ut IUTURACANLE S € OH brr ditesn,

"LILY" BACKLESS BENCH W/ CURVED ARMS

MFG. BY VICTOR STANLEY

PRODUCT: LIL23-CA

GREEN FRAME WITH WOOD SLAT SEATING
4'LENGTH
hitp:/ivwvew.victorstanley.com/product/lily-point/

vicToRr % STANLEY® Crncte atieties oot

e oy by pemmead Yok VIETERATAN LAY A O be drtads,

"LILY” BACKLESS BENCH, NO ARMS
MFG. BY VICTOR STANLEY
PRODUCT: LIL23-CA

GREEN FRAME WITH WOOD SLAT SEATING
4'LENGTH
hitp:/fwvewr.victorstanley.com/product/lily-point/

Crten el panasd ©

vieTon fBy sTancEw
-

bt oty o gt St VRS TARLE SEOM b dirata

/63 CHARGING STATION donny@sunchargesystems.com (81 "LILY' BENCH W/ CURVED ARMS & BACK 8-\ "LILY' BACKLESS BENCH W/ CURVED ARMS 83\ "LILY' BACKLESS BENCH, NO ARMS
\A31/ “NoT TO SCACE W NOT 7O SCALE \A3T/ " noTTO SCALE I3/ TNOT 70 SCALE
o 48"
Aéll .
14"
18" %\
" LIMESTONE BENCH BY MICHIGAN LIMESTONE
PRODUCT: DOG WASTE STATION
’ ° TOP: 4'%18"d8" ‘ DYNASTY LITTER & RECYCLING RECEPTICAL PRODUCT: DEPOT-006-8
LEGS: (2) 8"x14"x48" - MFG: VICTOR STANLEY WWW.DOGWASTEDEPOT.COM
WWW.ABELLASTONE.COM vieTon iy sTarusr et PRODUCT: DYN-236 SALES@DOGWASTEDEPOT.COM
ABELLAA@ATTNET et g b ek AV ICTORMTANLES €O v COLOR: GREEN
@ STONE_SLAB BENCH ﬁ/m WASTE RECEPTACLE hitp:/iwvwvr.victorstaniey.com/product/dyn-236 m PET WASTE RECEPTACLE
\A31) “NOTTO SCALE \A31) “hoTTO SCALE W33 RoTToscaLe
|
MAD RAX BICYLE RACK CYCLE SENTRY BIKE RACK
PRODUCT: SMF-5 PRODUCT: BRWS-101
/& DECORATIVE BIKE RACK /&2 STANDARD BIKE RACK rposmeymmpeistes T gR\ RAILING: "CIRCA" STAINLESS STEEL RAILING W/ PICKET INFILL

NOT TO SCALE

&A—SJ

\LA31/ “NOTTO SCALE

\IA31/ “NoTToSCALE

PARK AMENITY DETAILS
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809.00

¥ £00.00 TOP OF BANA/ MAX STORAGE
Y_£03 00 LORMAL WATER L EVEL

A EDTTS PP ACTIVATED

/1 TEMPLE SHELTER: EAST - WEST SECTION

LA-4.3 1"=5.0"

90

(2 TEMPLE SHELTER - LOCATION

(2

TEMPLE SHELTER - MEG. IMAGE

LA4.3/ “NOT 1O SCALE

*SEE LA 4.8 FOR TEMPLE SHELTER
AREA LANDSCAPING DETAILS

43/ = 200

TEMPLE SHELTER AREA LAYOUT
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<4  CHANNEL

=X " CHANNEL
72" CHANNEL 1143

EARTH ¥OUND
SUNDIAL LOCATION

REFER TO DETAIL

6/LA-2.2

;. REFER TO DETAIL
1A-2.2

:

2" CHANNEL
4" CHANNEL

2" CHANNEL

2" CHANNEL

CORTEN STEEL WITH

SENSORY GARDEN AREA
oo

v.

PROPOSED ANALE

PROPOSED
LOCATION:

PLAY AREA

‘_/

TTWATER
PLAY AREA
= wed

PLAY ALF

i
PSR I

MMATIC SUNDIAL LOCATION

/2 "SOLAR ARC WITH CYLINDER AND CUBE SEATING" SUNDIAL

LA34

NOT TO SCALE

8" dia, x 2" thick Granite

HOUR MARKERS

@

Marker with 4 112"
Engraved Lettering in
Times New/ Roman

Sundial

4" x 6" x 2" Granite Marker

/\ ANALEMMATIC SUNDIAL OPTION FOR FUTURE PLAY AREA DE

"BLOOMINGDALE" SUNDIAL

AN ANALEMMATIC DIAL CAST IN
COLORED CONCRETE WITH
GRANITE HOUR STONES AND
MONTH MARKERS WHERE THE
CHILD OR PERSON WOULD STAND
TO TELL THE TIME.

MATERIAL: COLORED CONCRETE
WITH GRANITE MARKERS.

CITY MUST SECURE CONTACT WITH ARTIST FOR COMPLETED DESIGN OF
FINISHED SUNDIAL, WORKING DRAWINGS, FABRICATION, PROJECT
MANAGEMENT AND SHIPPING OF SUNDIAL. THE SUNDIAL WILL BE
INSTALLED BY THE CONTRACTOR UNDER THE SUPERVISION OF THE
ARTIST. CONTRACTOR RESPONSIBLE FOR TAKING DELIVERY, SITE
PREPARATION AND INSTALLATION PER ARTIST INSTRUCTIONS ON
ORIENTATION.

[
TA34

1"=40"

A

34

NOT TO SCALE

CONCEPTS SUPPLIED BY ARTIST:

S
ROBERT ADZEMA
67A LUDLOW LANE
PALISADES, NY 10964

PLAN SUBMTTED FOR SITE PLAN REVIEW - NOT FOR CONSTRUCTION,

PROPOSED SUNDIALS

PROJECT FILE: Innovation Hills LA-3.0 Amenitios Packaga_04.21.2017.dwg

Innovation Hills
2800 W, Hamlin Rd.,
Rochester Hills, MI.

48309
FILE NUMBER

CLIENT:

City of Rochester Hills

INC.

Ken Elwert ,
1000 Rochester Hills Dr.
Rochester Hills, Ml
48309

Phone; 248-656-4600

E

docymant and the subject matter contained thorain fs prapnotary and fa not fo ba used or roproduced without the written parmission of - NUREZDESIGN,

92116
8-11-16 PARKING LOT REVISION

£:21:16 PARKING LOT DESIGN REVIEW.
16_PARKING LOT BID
Date: 41772017

o~

I\ NUNEZ
DESIGN

LANDSCAFE ARCHITECTURE o URBAN DESISN
249 Park Street

Troy, Michigan 48083

P: 248, 224, 5933
nunezdesigninc@gmai.com

|

Checked { Aoproved; RLN
Job # 02-02-2017

?

COPYRIGHTZ)2017 NUREZDESIGN, INC. ALL RIGHTS RESERVED. Thia

811.
o\ Z
Know what's below,

Call before you dig.
SHEET:

LA-34




\

Nt

N .

i

| L L DRAINAGE/AREA

" 0es
i
\

-Sep.

FUTURE 20’
UTILITY
EASEMENT ..

+150,850 SF,

;
OVERFLOW DRNQI

FUTURE 20°
~HTHTTY
1 EASEMENT

i)

g
Py

s

f

)

FUTURE 20
UTILITY
EASEMENT

N eon s,
OUTLET CONTROL
. "STRUCTURE .
;//-im k 1\\‘ ' h ~ N

% 150 Pataay Sight Distanze

par ROMD,

“TI00
S

LPIP
ROMPARKI
»ER‘F LOW SPI LLW‘é.;Y;«z*;;_‘,

o~

PARK STORM SEWER CALCULATIONS
REQUIRED DETENTION VOLUME:

100 YEAR - Nostherly Upper Pond
Watershed = 35,000 st = 0 80 Ac
€ =0.9. T =20 min,
Qa=020¢f3/AC (A) =0.20(0.80) = D.16 ¢f3
Qo =Qal(AXC) = D.16/0.80(0.9) = D.22 cfs
Tiop=-25 + /10312570,
T = 191.5 min / AG
Vsito = 16,500 X T/ (T +25) — 40 {Qo) T = 14,594 — 1,685 = 12.909.5 ¢f
Vita = Vsino = (C) A = 12,809.5(0.9) 0.8 = 9,205 CF
PROVIDED DETENTION VOLUME: Area of Upper Basin 20,323 SF
f=1 =811 (WIER)
8129 Bank Full

V= 2[Ar+ A+ [T (A7) = 1[20,323 + 20,323 + /70323 (20.323)] = 20,323 of

LOWER BASIN AREA = 77,5085 st
0808 NWL
809 Max Storage
809.5 overfiow
809.75 L. Pton Pavement for £.0. Flow
LOWER BASIN REQUIRED VOLUME (100 year)
Area of Watershed = 311,735 s1=7.16 Ac.
€=09, T=20min
Qa=020cls/AC (A)=143
Qo=Qa/[A[C)=14317.16 (0 9) =022
Twe=-25+ f103125/§, Tiwo=1915
Veto = 18,500(T)/ T +25 - 40 (Qo) T = 1.459.2 - 1,682 = 12310
Vs = Verg{C)A = 12,910 (0.9) 716 = 83,1919

>, N
® “Cog.

EMERGENCY .
§ A7 OVERFLOWWEIR/ ™~ .

WOODLAND BOARDWALK

PROVIDE DETENTION VOLUME: Area of Lower Bastn = 77,508 st
H=1"=808 NWL
= 809 Max Storage Volume
V= EAr+ As + I (A,)] = L[77.508 + 77,508 + /77,500 (77,500
V prROvED =77.508cf
V recorspovEar) = 83,192 CF
< 5683 short > (73% of 100 year)
REQUIRED DETENTION YOLUME 25 YEAR
A=T716AC c=09 T =20 min
Qa=020 (A) = 0.20 (7.16) = 1.43
Qo=QalA(C)=143/{T16(09)=0.22
To5=-25+ JB.0625/Q, Tz5=-25 + 190 = 165.6 min
Vo= 12,900 (T}/ (T +25) - 40 (Qo) T
Vawa= 11208.6 - 1,457 = 9,751
Vrim = Vsm(C)A
=9.751 (0 9) 7.16 = 62.837L.c§ 77.508 I Provided

. SPILLWAY

Sy
2T

OUTLET CONTH

7 STR CTHREr

Exc- \ RN
NG TOT BIOSWALE, .

inipint

[T

'PRELIMINARY ENGINEERING
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NOTES: Innovation Hills Tree List

‘ 7 SEE LA 1.4 FOR BIOSWALE & PARKING LOT TREES & Trees
l PLANTINGS. Number |Abbreviation|Species [Common Name [Specification
17 AG Amelanchier Autumn Briliance _ |Autumn Brilliance Serviceberry |2 in. cal B&B
| CO 50 BN Betula nigra |Multi-Stem River Birch |Multi-Stern : B&B
g 24 MP |Malus 'Prairifire’ Prairifire Flowering Crabapple 2 in. cal B&B
\ 13 MS Malus 'Snowdrift' Snowdrift Flowering Crabapple |2 in. cal B&B
5 CP) 26 CC Cercis Canadensis ‘Rosy O' Grady'|Rosy O' Grady Eastern Redbud _|2" cal. : B&B
B l o x 5 2 TA Tilia americana American linden 2.5" cal. : B&B
g CP g% - e AR Acer rubrum 'Franksred’ Frank's Red Maple 2.5" cal. : B&B
. \ 4 25 E L 6 AS Acer saccharum Sugar maple 2.5" cal. : B&B
l | FZ() Lt Liriodendron tulipifera Tulip free 2.5" cal. : B&B
AB] R % 3 NS Nyssa sylvatica Black Tupelo 5" cal, : B&B
\ 5| o, 7 QM Quercus macrocarpa Burr Oak 5" cal. : B&B
\ & 16 QB Quercus bicolor Swamp Oak 2.5" cal. : B&B
1 Rt 34 PC Platanus acerifolia London plane tree .5" cal. : B&B
7 A 4 0 Taxodium Distichum Common Bald Cypress 2.5" cal. : B&B
l F 14 CO Celtis occidentalis Common hackberry 2.5" cal. : B&B
! 1 2 - 25 CP Crataegus phaenopyrum Washington Hawthorn -Multistem |Multistem : B&B
. \ { | CP K . T 18 GB Ginkgo biloba 'Autumn Gold’ Autumn Gold Maidenhair Tree  12.5" cal, : B&B
| } ; 6 2 $ N 13 QA Quercus alba White oak [2.5" cal. : B&B
l S 7 Conifers
AN S Number|Abbreviation|{Species Common Name  |Specification|
- \ 3 45 Pinus strobus |Eastern white pine {B-10': B&B
30 AB Abies concolor [Concolor White Fir{8-10": B&B
l < A Zo G 40 PG Picea glauca |White spruce [8-10": B&B
9, ’ : :
% \ o [cP
\ | 10
CO PLANTING MATERIALS |
l o8 +/._TBD CY__Topsoil Installed
| i +- TBD CY.__Shredded Hardwood Mulch Installed
l . IGC +/- TBD LBS Terra Sorb or Approved Equal B
3 +/-TBD Gator Bag |rrigation System o
l B A LAWN 3
/ ID +~_TBD SF__ Seed 3
\ +- TBD SY  Sod (owner's option) N g
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BIOSWALE PLANT LIST::
NOTES: QTY, KEY _ SIZE ROOT BOTANICAL ./ COMMON NAME
SEE LA 1.0 FOR TREES PLANTINGS NORTH OF BIOSWALES, TREE PLANTINGS
7 BN B&B 2" cal Betula nigra / River Birch (Multi—Stem)
3 GB B&B 2" cal Ginkgo biloba ‘Autumn Gold' / Maidenhair Tree
8 NS B&B 2" cal Nyssa sylvatica / Black Tupelo
6 QB B&B 2" cal Quercus bicolor / Swamp White Oak y oo
9 TD B&B 2" cal Taxodium distichum / Bald Cypress NUNEZ
SHRUB PLANTINGS
9 AA No. 5 Cont. Aronia arbutifolia / Chokeberry DESIGN
28 VS No. 5 Cont. itea Virginica ’Henry's Garnet' / Virginia Sweetspire
29 VT No. 5 Cont. Viburnum trilobum / American Cronberrybush
GS
CONCRETE LINED CONVEYANCE PER DETAIL m PERENNIAL PLANTIN . ,
LA-16 6 FL No. 3 Cont. Fragaria x 'Lipstick’ / Lipstick Strawberry
24 irv 18" O.C, Quarts lIris virginica / Blue Flag Iris
13 LS No. 3 Cont. Liatris Spicata 'Kobold' / Gayfeather
GRASSES
25 AG No. 3 Cont. Anropogon gerardii / Big Bluestem
24 CB No. 3 Cont. Calamagrostis Brachytricha / Korean Feather Grass
56 CP No. 3 Cont. Carex pennsylvanica / Pennsylvania Sedge

LANDSCAPE AREA DETAILED PLAN m

LA46

BIOSWALE SEED MIX: TOTAL AREA *13,283 SF

BOTANICAL NAME COMMON NAME  OZ. PER ACRE

Carex comosa Bristly Sedge 2.00

Carex cristatella Crested Oval Sedge 1.00 £

Carex lurida Bottlebrush Sedge 2.50 E

Carex spp. Prarie Sedge Mix 2.00 &

Carex wulpinoidea  Bristly Sedge 4.00 'g‘

Avena sativa Common Oat 360.00 O 5 . §

Lolium multiflorum  Annual Rye 100.00 = X = 9
T £ 4 3
© 2 5 B
5 Z 832z
E 8822 ¢
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PHASE 2 PARKINK L
7 UTILIZES PORS,
PAVERS TO DRAIN b
BIOSWALE

m PARKING LOT BIO SWALE AND STORM WATER PLAN

\WA45) "RGTTO SCALE
CONCRETE CURB STOP
PERMEABLE PAVER OR GRAVEL
SURFACE
1-1/2" PERMEABLE SETTIN G BED AGGREGATE:
OPEN-GRADED, CRUSHED, ANGULAR STONE;
ASTIMNC.8

1' WIDE CONCRETE BAND

PLANTINGS BY OTHERS
1' MAX STORAGE DEPTH

BIORETENTION PLANTING SOIL.
MAX 5% CLAY, pH55-6.5

6" MIN. PERMEABLE BASE AGGREGATE:
OPEN-GRADED, CRUSHED, ANGULAR STONE; ASTIM
NO. 57

16 MIN. PERMEABLE SUBBASE AGGREGATE:
OPEN-GRADED, CRUSHED, ANGULAR STONE;

ASTIM NO.2
#4 REBAR AS NEEDED

SUBGRADE MATERIAL: MIN, CER 5%
{COMPACT IF LESS THAN 5%) SLOPE TO
DRAIN

GEOTEXTH.E MATERIAL; INSTALL AS

ORGANIC CONTENT 1.5% - 3.0%

WASHED ROUND PEA GRAVEL
A -¥0INSIZE

DOUBLE -WASHED STONES

1-1/Z" IN SIZE

INSTRUCTED
PYC UNDERDRAIN PIPE

2\ PARKING LOT BIO SWALE SECTION

MDOT 4AA, 6A, OR 8AA

(PER MDOT SPECS)

" PYC CORRUGATED PLASTIC
UNDERDRAIN (PERFORATED}

CONCRETE CURB STOP

[ 828.28 PVMT EDGE]

PERMEABLE GEOTEXTILE FABRIC

BIORETENTION PLANTING SOIL MAX 5%
CLAY, pH 5.5 - 6.5 ORGANIC CONTENT
1.5%-3.0%

WASHED ROUND PEA GRAVELY," %" IN
SIZE

DOUBLE -WASHED STONES 1-1/2" IN
SIZE MDOT 4AA, BA, OR BAA

6" PYC CORRUGATED PLASTIC
UNDERDRAIN (PERFORATED)

PERMEABLE GEOTEXTILE FABRIC
(PER MDOT SPECS)

3\ BIO SWALE - NORTH OF PARKING LOT SECTION

-8" MAX STORAGE DEPTH

[826.48 TOP OF CURB]

LA45/ T NOT TO SCALE

NOTES:

BIRETENTION DESIZY ALEVENTS
L LACEMENT OF B4R DEVELGRMENT SITE RESULTS 14 S4ALLER MO3E MANAGERSLE SUE GATERSHEDS

VTR THE DEVELOFMENT ST
2 OUIEW RESOENTIAL SUSCRISCNLOTS OR COVERCIL LOTS, ERSRETENTION RREAS SHOULD BE | CCATED KEAR THE SOURCE OF THE RUIE
FACALITIES SHOULD EE LOCATED hEAR THE PERSVETERS AND EDZES TO MARTAN TVFIZAL USE OF

e FREPERT\‘
ITION AFEAS SHOULD KOT BE LOCATED WITHA 10 FEET OF BLILDING FOLNDATIONS LNLESS THE ELK_DVG LESIGH NCORPORATES
ADRGUATE WATERPROGPRG HEASLRES ESEAS SHOULD KOT BE LOCATED HEAR V(ELLHEADS OR SEPTIC SYSTEMS.

4. EADRETENTEDN AREAS SHOULD HOT BE LOCATED YATHN 10 FEET OF PUSLIC ROAD RISHTS OF WAY.

& TOMPIZE EXCESS PONDNG, EXCESS RUNDFF SHOLRD BE DIVERTED ABAY FROY THE BIDRETENTIN BY GRADHSS THE ELEVATIN OF MAYEALM
SURFACE PONDING EQLIVALENT TO THE BLEVATION AT WHCH RUMOFF 15 D451

6 ASaE PATH FOR i

7 FEAS SHOLL TEWS WHENEVER POSSELE, THES IS TO FREVENT EROSIVE FLOW CF WATER ¥THN
E FRCLITY.

8 SLOFEDASEAS EACEECING 20 STRUDNOT ULE! = 3

o T BE BLALT WHEFE EAS IOULD NEED TO BE CLEARED, T0 WAKE ROOM FOR THE FACLITY,

S0, N PARVING LOT APPLICATIONS, BUAPER BLOCKS OR GAPFED CUREING SHOULD BE USED TO PREVENT ENTRY OF VEMELLES BTO THE
ERORETENTIN AREA.

. ARAEEDL THE EFFECT UF P G A STORAGE AREA BELOX THE I4VERT OF THE UPDIFDRAIN DISCHARGE FFE. THE

| STORAGE AREA 5 EQUAL TO THE VI SPACE CF THE PATERIAL LSED,
BIRETENTION DESIGN ELEVENTS
FLIERS:

FILTER VATEFIAL SHOLLD BE LSED BETWEEN THE GRAVEL BLAWGET AROUND THE UNDERDREN AND THE PUATING SOL AB0WE.

3. APEAGRAYEL DYPHRAGH TO FILTER WATER AD SO4 BEFORE PASSING THROUGH TO THE LADSFIRAIN GIAVEL BLANAET I3 RECOMVERDED IT
SHOULD HAVE A VUM THIZANESS OF 3-4 RICHES AMD A MAXIIA THOKNESS OF 8 INCHES. IWHERE SITUATIONS PERVAT, A GREATER DEPTH
HAY B2 AFFROPRIATE, AL THIUGH THE DEFTH GERERALLY SHOULD NOT £2.CEED 12 NCHES.

2 APEFVEABLE FILTER FAESYC SHOULD BE PLACED BETWEE THE LNDERCRAN GRAVEL ELANAET AND THE FEA GRAVEL DIAPHRAGH VHERE THE
AZERDRAY 5 LOCATED. THE FILTER FASFSS SHOULD ETE'D 2 FT TO EITHER SI0:

3 FILTER FASRIC MAY BE PLACED ALONG THE "fALLS" OF THE BIORETENTION AREA TO HELP wicr THE FOATERFLOW Dcm‘r.m;.-a 10 REDUCE
LATERAL FLOYS. FOR EXAVPLE, TO PREVENT LATERAL FLOA FAVEMENT, FLT B2 PLACED ALONG.
THE SIDEVAALLS OF A ERRETENTION AREA THAT 15 INSTALLED I THE VEDWH STRE? OR PARKIVS LOT LANDSCAFE I3LAND. m: FABRIC SHOULD
EXTEND FRO# THE SUBGRADE OVER THE STOAE.

PLANTPI3 SOL

T ERATS 50U SHOULD WAV SUFRCENT DEPTH 10 FROMDE ADEQUATE

IERE 13 & FORPLANTIVG SCA. USED I
L PASITISS SOF SHOULD B & ML DLEFER T THE BOTIOH OF TVE mc{sr 00 B

&DGT\RE CAPACITY AND TO CREATE SPACE FOR ROOT STSTEMS.

tafct PLANT MATERIALS THAT CAN TOLERATE EXTREME HYDROLOSIC CHAWSES, Pouu'wrr LOADING, A4D HISHLY VARABLE SOL MINTURE
CONDITIONS. USE OF HATIVE PLANTS IS LY RECOVENDED FOR EIORETENTION
THE MpA0\ RECOMVENDED CALIPER SUE FOR TREES PLENTSD WITHN A muFfTBmm FACLITY IS 1 PCH,

TERSAL AND PLANTPYS APPLICATIONS 5-HOULD VEET GUIDELFES ST BY THE AVERIZAN STANDARD OF NURSERY STOCK PLANT STOCK
SHOULD EE FROFN BY SUPP.IERS O3 RURSERES CERTFEED BY THE MCHIBAN BATI/E PLENT PRODUCERS ASSOCHTION

e

REAMATERIAL SPECTFICATION:

PLANTING SO

FLANTING SO SHOULD HAVE A SANDT LOAM, LOAMY SAID, OR LOANM TEXTURE PER USDA TEXTURAL TRIANGLE. MAXINL CLAY
CONTENT IS <5%, THE SOIL MIXTURE SHOULD HAVE pH BETWEEH 5.5 AND 65 VWTH AN ORGANIC CONTENT OF 1 5%+ 3.0%, THE
SOIL MIXTURE SHOULD HAVE AN L TRATION RATE GREATER THAN 0 5 B¥HOUR. THE SOIL SHOULD BE A UNIFORM WX, FREE OF
STOMNES, STUAPS, ROOTS OR OTHER SILILAR OBJECTS LARGER THAN TW/O INCHES. N2 OTHER MATERIALS OR SUBSTANCES
SHOULD BE 13 ED OR DUMPED \WITHIN THE BIORETENTION AREA THAT MAY BE HARMFUL TQ PLANT GROWTH, OR PROVE A
HNDRANCE TO THE PLANTING OR MAINTEIANCE OPERATIONS, THE PLANTING SCIL SHOULD BE FREE OF BERWMUDA GRASS,
o\y-cx GRASS, JOHNSON GRASS, 1IUGWORT, HUTSEGE, POISON IV, CANADIAN THISTLE, TEARTHUB, OR OTHER NOXIOUS VWEEDS.

SAND SHOULD BE CLEAN ARD FREE OF CELETERIQUS MATERIALS. FOR PLANTING SCIL. MDOT CLASS ) CLEAN SANDIS
RECW VENDED.

ks o CONSIST OF RAV HARDIOOD, MDOT QUALITY FRODUCT UST. GRASS CLIFFRGS ARE UNSUITABLE FOR MULCH,

FRIMARILY DUE TO THE EXCESSIVE QUANTITIES GF HTROGEN BUILT UP I THE MATERIALS,
GEOTEXTILE FABRIC
GECTEXTILE FABRIC SHOULD hAINTAIN A FLOW RATE OF 125 GPL FER SOUARE FOOT. MDOT SFECIFICATIONS ARE
RECCAWENDED,
UNDERDRAJN GRAVEL Bl
THE GRAVEL BLALKET snwmes DOUBLE WASHED, 1-1/2 IS/CHES N SZE. MDOT 484, 8A OR 64A PORUS MATERISL IS
RECOMMENDED,
PEA GRAVEL

FEA GRAVEL SHOULD BE ViASHED, RIVER-RUN ROUND DISMETER, J; - INCHES IN SIZE.
UNDERDRAIN i1,
‘A VARGETY OF MATERIALS CAN BE USED FOR UNDERDRAIN FIPNG, INCLUDING HEAYY DUTY PVC FIFE AND CORRUBATED NETAL
FIFE. OTHER FiFE HATERIALS AT BE USED,

VEGETATION

THE FOLLOWING IS A PARTIAL LISTING OF PLANTS RATIVE TO SOUTHEAST ISCHGAH THAT MAY BE SUITABLE FOR BIORETENTION
AREAS. THE PLANTS LISTED ARE EXCELLENT FOR MCIST ORGANIC GARDENS THAT ARE TRY” WITHIN 48 HOURS OF RAIN, CHECK
SULY SHADE COHDITIONS BEFORE FLARING AIND FLANTING,

EICRETENTION AREA DONSTRUCTION

PROPER CONSTRUCTION TECHNQUES INCLUDING GRADING, ADEQUATE LAKDSCAFING, SUITABLE SOIL, MIXTURES, AND

APPROVED MATERIALS ARE CRITICAL TO THE SUCCESS GF BIORETENTION AREAS.

$. THE GRALING PLANMUST CLEARLY IDENTIFY THE EIORETENTION AREAS, GRADING OF CONSTRUCTION TRAFFIC OVER THOSE
AREAS SHOULD BE AVCIDED.

2, THE AREA SURROUNDNHG THE EIORETENTION AREAS SHOULD BE STABILIZED PRIOR TO CONSTRUCTION OF THE
BIORETENTION AREAS TO MItSHIZE COMPACTION AND CONTAVINATION OF THE EIORETENTION SITE.

3 PLACENENT OF THE GRAVEL OVER THE UNDERDRAIN MUST BE DOLE WITH coRE AVOID DROPFING THE GRAVEL HGH
LEVELS FROMAWHOEOR FRONT-END LOADER BUCKET, SFILL INREC UNDERDRAIN AND) SFREAD MANUALLY.

4, FLACEMENT OF THE PLANTING SORL 11! THE BIORETENTION AREA SHOULD S LTS oF 1270 18 1HCHES ALD LIGHTLY

COVPALTED, MINVAL cm'.nAcnm EFFORT CAN BE AFFLIED BY TAVFING VATHA EU\.KET FFO“A DmER l)R a.awoe o

NOT USE HEAYY EoulF\'sm WITHN THE BIORETENTION FACILITY. HEAVY EOUIPMEN

PERJLETER OF THE BASH TO SUFPLY SDILS AND SAND, G JORETENTION VaTeR S mm u(;m' EDU,P!.'ENT SUCHAS

COMPACT LOADER ORA EDZERA LOADER W TH MARSH TRACKS.

COMPACTION WILL SIGH2AICANTLY CONTRIBUTE TO DESIGH FAILURE COMPACTION CAN BE ALLEVIATED AT THE BASE OF THE

BIORETENTION FACILITY BY USING A FRIMARY TILLING OPERATION SUCHAS A CHISEL PLOW, RIFPER OR SUBSOILER. THESE

TILLIMG CPERATIONS ARE TO RE-FRACTURE THE SOIL PROFILE THROUGH THE 124NCH COMPACTICN ZONE. ROTOTILLERS

TYFICALLY DO NOT TiLL DEEP ENOUGH TO REDUCE THE EFFECTS OF COMPACTION FRCA HEAVY EQUIPKENT.

6. ROTOTILL 2 TO 3 INCHES OF SAND INTO THE BASE OF THE EJORETENTION FACIITY EEFORE BACK FILLING THE FACIITY AND
PLACEMENT OF THE UNDERDRAIIL FUMP ANY PONDED \YATER EEFORE ROTOTILLING BASE.

7. 1 ORDER TO SPEED UP THE NATURAL COMPACTION PROCESS, FRESOAFING THE PLACED SOIL MAY BE PERFORVED.
SIGHIFICANT SETTLEWENT CAN OCCUR AFTER THE HRST PRESOAK, AHD ADDITIONAL SETTLEMENT MAY OCCUR SUBSE
TG THE INTIAL WETTING, IF TIME AND CONSTRUCTION SCHEDULING FERUTS, [T IS FREFERABLE TO ALLOW NATURAL
SETTLEVENT TO OCCUR VATH THE KELP OF RAIN EVENTS TO FRESOAK THE SOIL MEDILAL

EGUENT

BIORETENTICA! AREA DESIGN STANDARDS

1. THE DRANAGE AREA TO EACH BIORE TENTION AREA SHOULD BE SWALLER THAN'S ACRES AND FREFERABLY LESS THAN 1
ACRE. NOTE THAT THERE CAN BE MULTIFLE EIORETENTION ACRES AREA WITHIN A GIVEN DEVELOFIENT.

2. SHEET FLOY TO BIORETENTION AREAS SHOULD TRAVEL A MAXIMUM IXSTANCE OF 150 FEET.

3. AVEGETATED BUFFER STRI \iTH A MINASU WIDTH OF 2 FEET MUST BE PROVIDED ARDUND EACH BIORETENTION AREA.
THE VADTH OF THE BUFFER STRIP AROUND BICRETENTION AREAS IS MEASURED FROA THE MADIMUM VATER  SURFACE

ELEVATION OF THE PO!DING AREA ASSOCIATED VATH THE BICRETENTION AREA.

THE DEPTH OF THE POMNG AREA IN A E{ORETENTION AREA CANNOT EXCEED 6 INCHES, A MAXIUA OF 3 IHCHES TO 4

[HCHES IS PREFERRED FOR AREAS THAT RECIEVE HGH HY DRAULIC LOAD(HG OR HAVE SOILS WITHLOW (NFILTRATION RATES,

THS SHOULD BE DONE I3 COMEINATION WiTH A SVALLER DRANAGE AREA.

5. SOILBORIIGS AND FIELD BFILTRATION! LAB TESTS MUST BE FERFGRVED TO DETERVINE CHARETERISTICS OF THE IHeSiTU
SOILS AT THE FROPOSED BIORETENTION AREAS.

6. BIORETENTION AREAS #UST ICLUDE AN UNDERDRAIN AND OVERRLOW STRUCTURE UILESS THE APPLICANT

NOT TO SCALE

DEWCHSTRATES THAT THE Il FILTRATION RATE OF 501 WITHIN THE BIORETENTIGN AREA 13 SUFFKIENT TO PREVENT EXCESS
UNDERDRAING NUST SATISFY THE FOLLOYVANG REQUIREMENTS
UNDERDRAINS MUST HAVE A HY CRAULIC CAPACITY GREATER THAN THE INFILTRATION RATE OF THE SCI 1N THE
BIDRETENTION AREA,
B. THE UNDERDRAIN MUST BE FERFORATED ALONG ITS ENTIRE LENGTH, THE LOCATICH OF THE FERFORATIONS
DEFEND 01 THE DESI3H TYFICALLY, THE FERFORATIONS ASE FLACED CLOSEST TO THE HIVERT OF THE PIPE TO
ACHEVE MAXBI FOTENTIAL FOR DRARGNG THE FACILITY.THE FERFORATIONS CAN BE FLACED EAR THE TOP OF
THE FIPE I AN ANAEROEIC ZO4 F IS INTELDED. WATER EELUW THE FERFORATED PORTION OF THE UNDERDRAIN
VALL HAVE A TERDENCY TO ACCLAULATE DURPIG FERIODS OF SATURATION OTHERWISE, WATER VLl HAVE A
TELDEICY TO LEILTRATE PITO THE SURROUNEING [H-SITU SCALS.
C. UNDERDRAINS CANNOT BE PERFORATED VilTHIN 5 FEET OF WHERE THE LFDERORAIN STSTEM CONNECTS TOA
STORM SEWER STRUCTURE.
D, UNDERDRAINS KRST INCLUDE AN ADEQUATE OUTlET mo ADETENTION SYSTEM, RETENTION EASIN, STORM
SEWER OR WATERCOURSE TO ACHIEVE A FOS
E. AGNCHGRAVEL BED IS REQURED TO FROTECT U‘DEFLDRH‘I FPES AND REDUCE CLOGGING. A GRAVEL BLANKET
AROUND THE LHDERDRAIN HELFS KEEP IT FREE OF POSSIELE SO TRANSPORT.
. THE Ut DERDRAIN SYSTEM WUST INCLUDE A CLEANOUT VELL 70 PROVIDE ACTESS FOR CLEANING THE SYSTEML
THE BOTTOM OF BISRETENTION AREAS SHOULD EE 3 FEET OR MORE ABOVE THE SEASDIAL HIGH GROUND Vi IATER 7AELE
O 205, OUD SFACES 14 THE LA SOILS AND UYDERDRAR| GRAVEL BLALY HKETS CAN EE COt

ATHIN THE EIORETENTION AREA.
. BIORETENTICN AREAS KAY NOT BE LOCATED VTHN PRE-E)ISTING SURFACE WATERS,

EIORETENTION AREA MAMTEIANCE

FROPER FAAINTENAICE VALL MOT OFLY JNCREASE THE EXFECTED LIFE SPAN OF THE FACILITY, BUT VWL ALSO IWPROYE
AESTHETICS. ARNUAL MAINTERANCE OF FLANT MATERIAL, SOHL LAYER AND THE MULCH LAYER S REGURED FOR THE OVERALL
SUCCESS CF BIORETENTICH SYSTENS

KARCH SHOULD EE RE-AFPLIED ONCE EVERY SIX MONTHS, TO MAXIVIZE MTROGEN UPTAKE BY THE FACILITY AND TO HELP
CONTROL GROVITH GF UAIITED PLANTS. THE MULCH LAYER SHOULD EE REMOYED A1D REPLACED EVERY 2 YEARS,

JEULCH SHOULD BE LIFORNLY APPLIED AFFROXIMATELY 2 T0 3 INCHES IN DEPTH, FILING MULCH AROUND THE BASE OF THE
TREE IS NOT RECOMWENDED AS THE TREE MAY BECOME HHFESTED ViiTH PESTS AND THSEASES. MULCH APPLIED ANY
DEEPER THEN THREE INCHES REDUCES PROPER O YGEN AND CARBON DXOXIDE GY CLING BETWEEH THE SOILAND THE
ATMOSPHERE, AND KEEPS ROOTS FROM MAKG GOOD CONTACT VifTH THE SOIL

SOILS BEGIN FILTERING FOLLUTANTS |v'l.'EDtATEU BUT CAN LOOSE THER ABIITY vo FUNCTICN I THIS cAFmrv oER
TIME. EVALUATION OF SCIL FERTILITY IS NOR AMEFFFECTY SYSTEM.ITIS
RECCAYENDED THAT SCILS BE TEST‘EDA'-P‘UALLV AND REPLACED WHEN SOUL. FERT!\JTY S LOST. DEPEVJH; ot
EINVRONMENTAL FACTORS, THIS USALLY OCCURS YATHIN £-10 YEARS OF CONSTRUCTIOH

RS T AT CHROETS, BIORETENTION REGURES LTINS 10 CONTROL GROFTH OF WA SHANTED FLATS THAT CAN BE
ENYASIVE, COUSIAMING THE [NTENDED FLAHTIHG, AND DESTROYING THE AESTHETIC APPEAL WEELANG SHOULD BE
ACCOMPLISHED ROUTINELY AND AT LEAST MONTHLY,

VIATER IN THE FACILITY SHOULD BFILTRATE THE SYSTEM VATHIN £6 HOURS CR LESS, CLOGGING OR BLOCKAGE OF EITHER
THE SURFACE LAYER OR FES OBSTRUCTING THE FILTER FABRIC USED BETWEEN THE GRAVEL BEDY UNDERDRAIN AID THE
SURRDUNDING PLANTING SCIL USUALLY CAUSES POOLING WATER. INCLUDING A CLEAN OUT PIFE IN THE UNDERDRAIN
SSTEM ViLL PROVIDE ACCESS FOR CLEANNG THE SYSTEM, REMOUING THE MLLCH LAY ER AND RAQNG THE SURFACE MAY
CORRECT THE SURFACE BLOCKAGE PROBLEM FOR BLOCKED FIL TER FABRIC, USE LENGTHS OF S142LL RBIFORCING BAR TO
PUNCTURE THE FABRIC VATH HOLES EVERY 1-F0OT VIDE RUH IS VERTICALLY TO THE UNDERDRAIN S(STEM ELEVATION.

& FF PLATS VLT DURSN OF THE DAY, BUT RECOVER IN THE EVENGNG, WATER IS NOT NECESESSARY. THE FLANTS
ARE SPIFLY CONSERVING MOISTURE. IF THEY DO HOT RECOVER, WATER IS (NLACATED, ANOTHER GOOD RULE OF THLAB IS
TO STICK A PEICIL OR SCREV/DRIVER ASOUT FOUR RICHES HTO THE SOIL IF THE SOIL IS MCIST AT THAT DEPTH, \ATERING
:s NOT KEEDED, F THE SOR 13 DRY, AND THE SHRUES OR TREES VWERE PLANTED WITHA THE LAST THREE YEARS, WATERING
S NECESSARY.

IF ANY OF THE PLANTS DO NOT FERFORM WELL, BECOVE DISEASED OR DNE, THEY SHOULD BE REFLACED,

FOR TRILNG AND HARVESTING, THE CURRENT PRACTICE IS TO LEAVE ORNAMENTAL GRASSES AND FERER!2AL SEED
HEADS STANDING TO FROVIDE WINTER IHTEREST, VALDUFE FORAGE, AND HONES FOR BENEFICIAL INSECTS, PLATS SHOULD
HOT BE CUT BACK UNTIL SPRING WHEN HEW GROTH COMAENCES, AND EVEN THENIT IS OHLY DONE FOR 1EATIESS, IT
DOES 40T HAFACT GROVWTH. FLAITS MAY BE FitVCHED, PRUKED, SHEARED OR DEADHEALED DURING THE GROWH &5 SEASON
TO ENCOURAGE WORE FLOWERING, A BUSHER FLANT DR A FRESH SET OF LEAVES. INSEASED OR DAMAGED FLANT FARTS
SHOULD BE FRUNED AS THEY OCCUR IF A PLANT IS PEST-UFESTED, FERFORM CLEAJIUP IN FALL TO DENY THE BEST A HOVE.
TREES AND SHRUBS MAY BE FRUNED FOR SHAPE OR TO #4AXIMIZE FRUIT FRODUCTION,

8. THE FROFERLY DESKGNED BIORETENTION AREA SHOULD THRIVE AND ALLOWY PLANTING MATEF14LS TO EXPAND FROPAGATE,

N

EVENTUALLY BECOMSNG OVERCRONITED. IF THIS OCCURS, FERET24AL FLANTS SHCULD BE DIVIDED [N SPREG OR FALL

. BY CESIGN, BIORETENTION FACKITIES ARE LOCATED IN AREAS WHERE NUTRIENTS ARE SIGNFICANTLY ELEVATED ABOVE

HATURAL LEVELS. FERTILIZATIOH (5 SUCH AREAS USUALLY IS LE#ECESSARY, BECAUSE [T1S UNLIKELY THAT SCILFERTILITY
AL BE THE LIYTING FACTOR IN PLANT GROWTH, IF SOFL FERTILITY JS 4 DOUBT, A SIVPLE TEST CAN RESOLVE THE
CUESTION IF FERTILIZATION SHOULD BE COME IWECESSARY, AN CRGEIIC FERTILIZER VALL FROVICE LUTRIENTS AS NEECED
UPTIG SOIL LIFE.

NG 17O EIORETENTIGN FACILITIES I4AY CARRY TRASH AND DEERIS VMTHIT, FARTICULARLY IN COMVERCIAL
SETTINGS. TRASH ALD DEERIS SHOULD BE REMOVED REGULARLY BOTH TO EISURE THAT (1:LETS DO 1OT EECONE BLOCKED
AHD TO KEEP THE AREA FROM BECOYING URISIGHTLY,
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NOTES:

CONTRACTOR TO VERIFY ALL GRADES AND ELEVATIONS PRIOR
TO COMMENCING GRADING OPERATION,

CONTRACTOR TO NOTIFY LANDSCAPE ARCHITECT / PROJECT
ENGINEER OF ANY OMISSIONS, ERRORS OR DEFICIENCIES PRIOR
TO COMMENCEMENT OF WORK

1\ ENLARGED PLANTING PLAN - AREA'B'

00& \

‘\\O
@
3098
AA
9 807
asi
50
+ 806

[A43

BIOSWALE PLANT LIST::

QTY. KEY _ SIZE ROOT

BOTANICAL ./ COMMON NAME

SHRUB PLANTINGS

35 AA No. 3 Cont.
259CR No. 3 Cont.

48 VS No. 3 Cont.

20 VT No. 3 Cont.
PERENNIAL PLANTINGS
260asi 18"0.C.,Bulbs
100irv 18”0.C.,Quarts
68 LA 18"0.C.,No.3 Cont.
186 lof 1870.C.,Bulbs

18 NR 1870.C.,No.3 Cont.
126 B55 18”0.C.,No.3 Cont.

200poc 18"0.C., Bare—root
200sal 18"0.C., Bulbs

Aronia arbutifolia / Chokeberry

Cotoneaster dammeri 'Royal Beauty' /Royal Beauty Cotoneaster
ltea Virginica 'Henry's Garnet’ / Virginia Sweetspire

Viburnum trilobum / American Cranberrybush

Asclepias Incarnata / Swamp Milkweed

Iris virginica / Blue Flag Iris

Lavandula angustifolia / English Lavender

Lobelia fulgens/ Cardinal Flower

Nepeta Racemosa / Cotmint

Oenothera fruticosa / Narrowleaf Evening Primrose
Pontederia cordata / Pickerelweed

Sagittaria latifolia / Arrowhead or Duck Potato
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