
























































































































































































FRESHWATER RESEARCH & INNOVATION CENTER

GENERAL NOTES SHEET INDEX

OWNER ARCHITECTURAL M / E / P
Discovery Center & Pier
13170 S West Bayshore Dr.
Traverse City, MI 49684
ph: 231.409.4285
contact: Matt McDonough

Cornerstone Achitects
122 S. Union Street, Suite 200
Traverse City, MI 49684
ph: 231.947.2177
contact: John Dancer, AIA

Peter Basso Associates
5145 Livernois Rd. #100
Troy, MI 48098
ph: 248.312.4503
contact: David Conrad, PE

STRUCTURAL
JDH Engineering
3000 Ivancrest Ave SW
Grandville, MI 49418
ph: 616.531.6020
contact: Roland Bokma, PE

CIVIL C.M.
Christman Company
801 Broadway Avenue NW
Grand Rapids, MI 49504-4463 Suite 300
ph: 269.364.1824
contact: Noah Schneider
noah.schneider@christmanco.com

VICINITY MAP

ELMWOOD TOWNSHIP PLANNED DEVELOPMENT / SITE PLAN REVIEW

OWNERSHIP AND USE OF DOCUMENTS:

• THIS IS AN INSTRUMENT OF PROFESSIONAL SERVICE AND SHALL 
REMAIN THE PROPERTY OF CORNERSTONE ARCHITECTS, INC. 
WHETHER THE PROJECT FOR WHICH IT IS MADE IS EXECUTED OR NOT.  
NO CHANGES, ALTERATIONS, ADDITIONS OR DELETIONS MAY BE MADE 
HERETO EXCEPT BY THE ARCHITECT AND SHALL NOT BE USED OR 
REPRODUCED BY ANYONE ON OTHER PROJECTS OR FOR COMPLETION 
OF THIS PROJECT BY OTHERS WITHOUT THE EXPRESS WRITTEN 
CONSENT OF CORNERSTONE ARCHITECTS, INC..  SUBMISSION OR 
DISTRIBUTION TO MEET REGULATORY REQUIREMENTS OR FOR 
PURPOSES IN CONNECTION WITH THIS PROJECT IS NOT TO BE 
CONSTRUED AS PUBLICATION IN DEROGATION OF THE RIGHTS OF 
CORNERSTONE ARCHITECTS, INC. C COPYRIGHT 2015 CORNERSTONE 
ARCHITECTS, INC. 

• ALL WORK AND MATERIALS SHALL BE IN FULL CONFORMANCE WITH THE 
LATEST FEDERAL, STATE AND LOCAL LAWS, CODES AND ORDINANCES, 
INCLUDING THEIR MOST RECENT REVISIONS, ADDITIONS, AMENDMENTS, 
AND INTERPRETATIONS.  ALL SUCH CODES AND COMPLIANCE ARE TO 
BE DEEMED AS PART OF THIS CONTRACT AND PART OF THE 
CONSTRUCTION DOCUMENTS AS THEY HAVE BEEN WRITTEN IN FULL.  
IN THE EVENT OF CONFLICT, THE MOST STRINGENT REQUIREMENTS 
SHALL APPLY.

• ALL DIMENSIONS AND EXISTING CONDITIONS SHALL BE CHECKED AND 
VERIFIED BY THE CONTRACTOR AT THE SITE.

• HOLD INDICATED DIMENSIONS.  DO NOT SCALE DRAWINGS.  RESOLVE 
ANY DISCREPANCIES WITH THE ARCHITECT BEFORE BEGINNING WORK.

• IN THE CASE OF AN INCONSISTENCY BETWEEN THE DRAWINGS AND 
SPECIFICATIONS, OR WITHIN EITHER DOCUMENT NOT CLARIFIED BY 
ADDENDUM, THE BETTER QUALITY, MORE EXPENSIVE, OR GREATER 
QUANTITY OF WORK SHALL BE PROVIDED IN ACCORDANCE WITH THE 
ARCHITECTS INTERPRETATION.

• ALL CONSTRUCTION THAT IS ALREADY IN PLACE THAT IS TO REMAIN AS 
PART OF THE PROJECT SHALL BE PROTECTED FROM DAMAGE SHALL BE 
PROTECTED THROUGHOUT THE PERIOD OF CONSTRUCTION WORK.  
ANY DAMAGED CONSTRUCTION OR FEATURES SHALL BE REPLACED AT 
THE EXPENSE OF THE CONTRACTOR TO THE SATISFACTION OF THE 
OWNER WITH MATERIALS EQUIVALENT OR SUPERIOR TO THE ORIGINAL 
ITEM(S). 

• IT SHALL BE THE RESPONSIBILITY OF EACH CONTRACTOR TO VERIFY 
ALL DIMENSIONS AND INSPECT CONDITIONS OF PRIOR WORK OF THE 
OTHER TRADES BEFORE STARTING WORK.  PROCEEDING WITH THE 
WORK SHALL CONSTITUTE ACCEPTANCE OF PRIOR WORK.

• ALL ELECTRICAL OUTLETS, DATA & TELEPHONE OUTLETS/JACKS, 
SWITCHES, PULL STATIONS, THERMOSTATS, EXIT LIGHTS, AND ALL 
OTHER WALL MOUNTED ACCESSORIES SHALL BE ALIGNED VERTICALLY 
AND HORIZONTALLY WHEN IN PROXIMITY.

• UNLESS OTHERWISE SHOWN, PLACING OF ACCESS DOORS IN GYPSUM 
CEILINGS SHALL NOT BE ACCEPTED.  LOCATE AND INSTALL ALL WORK 
AS REQUIRED TO PRECLUDE THE NEED FOR ACCESS THROUGH THE 
CEILINGS.  COORDINATION OF THIS REQUIREMENT SHALL BE THE 
RESPONSIBILITY OF THE CONTRACTOR.

• PROVIDE BLOCKING IN PARTITIONS AS REQUIRED FOR ALL MILLWORK, 
CASEWORK, ACCESSORIES OR OTHER SIMILAR ITEMS ATTACHED TO 
WALLS.  ALL WOOD BLOCKING TO BE FIRE-RETARDENT TREATED AS 
REQUIRED BY CODE, CONTINUOUS FROM STUD TO STUD.

• ALL MATERIALS AND EQUIPMENT SHALL BE INSTALLED PER 
MANUFACTURE'S WRITTEN INSTRUCTIONS.

• SEALANT, CAULKING, AND FLASHING LOCATIONS SHOWN ON DRAWINGS 
ARE NOT INTENDED TO BE INCLUSIVE.  FOLLOW MANUFACTURE'S 
INSTALLATION RECOMMENDATIONS AND STANDARD INDUSTRY AND 
BUILDING PRACTICE. 

• IN ALL CASES WHERE WORK DEPICTED IN THESE DRAWINGS 
REPRESENTS A COMPLETE SYSTEM COMPOSED OF SEPARATE PARTS, 
IT IS THE RESPONSIBILITY OF THE CM/GENERAL CONTRACTOR TO 
PROVIDE ALL OF THE PARTS, COMPONENTS, ACCESSORIES, 
HARDWARE, FASTENERS, ETC. REQUIRED FOR A COMPLETE AND FULLY 
FUNCTIONING ASSEMBLY WITHIN THE DEFINITIONS OF NORMAL 
INDUSTRY STANDARDS, WHETHER OR NOT THESE MISCELLANEOUS 
ITEMS ARE DIRECTLY SPECIFIED IN THE CONSTRUCTION DOCUMENTS.
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A.F.F. ABOVE FINISHED FLOOR

ABV. ABOVE

AC AIR CONDITIONING

ADJ. ADJUSTABLE

ALUM. ALUMINUM

ALT. ALTERNATE

ASPH. ASPHALT

B.O. BOTTOM OF

BD. BOARD

BLDG. BUILDING

BLKG. BLOCKING

BLW. BELOW

BM. BEAM

BTW. BETWEEN

CMU CONCRETE MASONRY UNIT

COL. COLUMN

CONC. CONCRETE

CAB. CABINET

CLO. CLOSET

CLR. CLEAR

CONT. CONTINUOUS

COORD. COORDINATE

CTR CENTER

DEMO DEMOLITION

DIA. DIAMETER

DR. DOOR

DN. DOWN

DIM. DIMENSION

DTL. DETAIL

ELEV. ELEVATINO

EQ. EQUAL

EQUIP. EQUIPMENT

EXIST. EXISTING

ABBREVIATIONS

DISCOVERY CENTER & PIER 

Gosling Czubak
1280 Business Park Dr.
Traverse City, MI 49686
ph: 231.946.9191
contact: Bob Verschaeve, PE

Northwestern Michigan College
1701 E. Front St.
Traverse City, MI 49686
ph: 231.995.1215
contact: Ed Bailey

LAB DESIGN
iDesign Solutions, LLC
2531 Ridge Road, Suite 100
White Lake, MI 48383-1750
ph: 248.440.7310
contact: Laura A. Clary
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C501 CONSTRUCTION DETAILS
C502 WATER & SEWER DETAILS
C503 CONSTRUCTION DETAILS
C504 SOIL BORING LOGS

A001 BUILDING FLOOR PLANS
A002 EXTERIOR ELEVATIONS

E003 ELECTRICAL SITE PLAN
E004 SITE LIGHTING CALCULATIONS
E005 PROPOSED EXTERIOR LIGHT FIXTURES
E006 PROPOSED EXTERIOR LIGHT FIXTURES

REFERENCE

CIVIL

ARCHITECTURAL

ELECTRICAL

PROJECT SITE

EXT. EXTERIOR

F.G. FINISHED GRADE

F.O.C. FACE OF CONCRETE

F.O.F. FACE OF FINISH

F.O.M. FACE OF MASONRY

F.O.S. FACE OF STUD

FDN. FOUNDATION

FR. FRAME

FIN. FINISH

FLR. FLOOR

FRPR. FIREPROOFING

FTG. FOOTING

GALV. GALVANIZED

GWB GYPSUM WALLBOARD

GL. GLASS

GC GENERAL CONTRACTOR

H.W. HOT WATER

H.C. HOLLOW CORE

HM HOLLOW METAL

HB HOSEBIB

HDR. HEADER

HDW HARDWARE

I.D. INSIDE DIAMETER

INSUL. INSULATION

INT. INTERIOR

J.H. JOIST HANGER

JB JUNCTION BOX

JST. JOIST

K.D. KILN-DRIED

LAV. LAVATORY

LT. LIGHT

MAT MATERIAL

MAX MAXIMUM

MFR. MANUFACTURER

MIN. MINIMUM

MO MASONRY OPENING

MIR. MIRROR

MTL. METAL

(N) NEW

N.T.S. NOT TO SCALE

NIC NOT IN CONTRACT

o/ OVER

OC ON CENTER

OPNG. OPENING

OPP. OPPOSITE

P.T. PRESSURE TREATED

PL. PLATE

PLAM. PLASTIC LAMINATE

PLYWD PLYWOOD

PNL. PANEL

PTD. PAINTED

RO ROUGH OPENING

R.W.L. RAINWATER LEADER

RESIL. RESILIENT

REQ'D REQUIRED

RM. ROOM

RTG RATING

RAD./R. RADIUS

S.A.D. SEE ARCHITECTURAL DWGS

S.A.S.F. SELF-ADHERED SHEET
FLASHING

S.C. SOLID CORE

S.C.D. SEE CIVIL DRAWINGS

S.L.D. SEE LANDSCAPE DWGS

S.S. STAINLESS STEEL

S.S.D. SEE STRUCTURAL DWGS

SIM. SIMILAR

SPEC SPECIFICATIONS

STL. STEEL

STN. STAIN

SQ. SQUARE

SFTY SAFETY

T&G TONGUE AND GROOVE

T.O. TOP OF

T.O.C. TOP OF CONCRETE

T.O.S. TOP OF STEEL

T.O.P TOP OF PLATE

TYP. TYPICAL

U.O.N. UNLESS OTHERWISE NOTED

V.I.F. VERIFY IN FIELD

W.O. WHERE OCCURS

w/ WITH

WC WATER CLOSET

WDW. WINDOW

WD. WOOD

WH WATER HEATER

Date Issued For

11/08/24 PD/SITE PLAN REVIEW



BENCHMARK DATA

BENCHMARK

BM-1

BM-2

DESCRIPTION

SPIKE IN POWER POLE

BENCH TIE IN POWER POLE

ELEVATION (NAVD88)

588.67

588.08

SURVEY NOTES

1. THIS TOPOGRAPHIC MAP IS BASED UPON A FIELD SURVEY PERFORMED BY
GOSLING CZUBAK ENGINEERING SCIENCES, INC. DURING MARCH 2024.

2. BOUNDARY IS DEPICTED FOR INFORMATIONAL PURPOSES ONLY.
3. THIS SURVEY HAS BEEN PREPARED WITHOUT THE BENEFIT OF A CURRENT TITLE

SEARCH AND THEREFORE THIS PROPERTY MAY BE SUBJECT TO EASEMENTS,
RIGHT-OF-WAY TAKINGS AND RESTRICTIVE COVENANTS THAT COULD ENCUMBER
THIS PARCEL OF LAND.

4. THE BEARING BASE AND COORDINATES OF THIS DRAWING ARE BASED UPON THE
MICHIGAN STATE PLANE COORDINATE SYSTEM, CENTRAL ZONE, NAD 83,
INTERNATIONAL FEET, 2011 ADJUSTMENT. CONTROL WAS ESTABLISHED BY GPS
OBSERVATION USING THE AVAILABLE MDOT CONTINUOUSLY OPERATING STATIONS
(CORS).

5. THE VERTICAL DATUM OF THIS SURVEY IS BASED UPON NAVD 88. CONTROL WAS
ESTABLISHED BY GPS OBSERVATION USING THE AVAILABLE MDOT CONTINUOUSLY
OPERATING STATIONS (CORS).

6. THE UTILITY INFORMATION SHOWN ON THIS SURVEY IS SHOWN BASED UPON A
COMBINATION OF RECORD INFORMATION AND FIELD MEASUREMENTS. THE
SURVEYOR DOES NOT GUARANTEE THAT ALL UNDERGROUND UTILITIES ARE
SHOWN AND/OR POSITIONED PROPERLY ON THIS DRAWING DUE TO AMBIGUOUS
PLANS AND RECORDS PROVIDED TO US. THE INFORMATION SHOWN ON THIS
DRAWING IS INTENDED TO BE USED AS A GUIDE FOR POSSIBLE UNDERGROUND
UTILITY CONFLICTS. IT IS THE RESPONSIBILITY OF OTHERS TO RESOLVE THE
ACTUAL LOCATION OF ANY UNDERGROUND UTILITY THROUGH THE MISS DIG FIELD
VERIFICATION SYSTEM PRIOR TO ANY SITE EXCAVATION. CALL 811 OR 800-482-7171.

EXISTING UTILITY POLE

EXISTING UNDERGROUND MARKER

EXISTING ELECTRIC HAND HOLE

EXISTING MANHOLE (AS NOTED)

EXISTING ELECTRIC METER

EXISTING ELECTRIC TRANSFORMER

EXISTING GUY ANCHOR

EXISTING MONITOR WELL

EXISTING GAS METER

EXISTING CATCH BASIN - ROUND

EXISTING AIR CONDITIONER

EXISTING FLAG POLE

EXISTING POST

EXISTING SIGN

EXISTING CONIFEROUS SHRUB

EXISTING CONIFEROUS TREE

EXISTING DECIDUOUS SHRUB

EXISTING DECIDUOUS TREE

EXISTING GATE VALVE

EXISTING WATER WELL

  LEGEND  

EXISTING BUILDING

EXISTING DECIDUOUS TREE LINE

EXISTING FENCE

EXISTING ELECTRIC - OVERHEAD

EXISTING GAS

EXISTING TELEPHONE - OVERHEAD

EXISTING TELEPHONE - UNDERGROUND

BENCHMARK

IRON FOUND

MONUMENT FOUND

EXISTING ROAD RIGHT-OF-WAY

EXISTING SOIL BORING

EXISTING CLEAN OUT

EXISTING PINFLAG

EXISTING CONIFEROUS TREE LINE

SB-

EXISTING SAMPLE POINTSP-

EXISTING LIGHT

COMBINED OVERALL LEGAL DESCRIPTION (PARCELS 004-033-073-00, 004-033-074-00, 004-033-077-00, AND 004-033-080-00):

THAT PART OF GOVERNMENT LOTS 1 AND 2, SECTION 33, T28N, R11W, ELMWOOD TOWNSHIP, LEELANAU COUNTY, MICHIGAN DESCRIBED AS
COMMENCING AT THE NORTH 1/4 CORNER OF SAID SECTION; THENCE ALONG THE NORTH-SOUTH 1/4 LINE SOUTH 1°23'49” WEST 655.81 FEET TO THE
CENTERLINE OF SAID GOVERNMENT LOT 1;  THENCE ALONG SAID CENTERLINE SOUTH 88°47'55” EAST 283.75 FEET (RECORDED AS 281.80 FEET) TO THE
EAST RIGHT-OF-WAY OF THE FORMER LEELANAU TRANSIT COMPANY RAILROAD; THENCE ALONG SAID RIGHT-OF-WAY AND THE WEST LINE OF WEST
BAY YACHT & RV STORAGE CONDOMINIUM SOUTH 14°45'27” EAST 257.42 FEET; THENCE CONTINUING ALONG SAID RIGHT-OF-WAY AND CONDOMINIUM
SOUTH 12°28'24” EAST 61.47 FEET (RECORDED AS 61.73 FEET) TO THE POINT OF BEGINNING; THENCE ALONG THE SOUTH LINE OF SAID CONDOMINIUM
SOUTH 88°42'02” EAST 297.19 FEET (RECORDED AS 297.05 FEET); THENCE ALONG THE EAST LINE OF SAID CONDOMINIUM NORTH 09°11'58” WEST 60.89
FEET; THENCE SOUTH 88°44'01” EAST 485.14 FEET (RECORDED AS 485.69 FEET); THENCE SOUTH 00°40'29” WEST 8.64 FEET; THENCE SOUTH 89°02'41”
EAST 379.87 FEET (RECORDED AS 380.17 FEET) TO THE WEST RIGHT-OF-WAY OF STATE HIGHWAY M-22; THENCE 370.51 FEET ALONG SAID WEST
RIGHT-OF-WAY AND A CURVE TO THE RIGHT HAVING A RADIUS OF 2821.75 FEET, A DELTA OF 7°31'24” AND A LONG CHORD BEARING SOUTH 00°54'09”
EAST 370.25 FEET; THENCE CONTINUING ALONG SAID WEST RIGHT-OF-WAY SOUTH 02°51'33” WEST 183.27 FEET; THENCE SOUTH 88°27'34” EAST 107.95
FEET; THENCE ALONG AN INTERMEDIATE TRAVERSE LINE OF THE SHORE OF WEST GRAND TRAVERSE BAY SOUTH 02°51'18” WEST 50.10 FEET; THENCE
NORTH 88°40'55” WEST 867.97 FEET (RECORDED AS 868.31 FEET) BEING PARTIALLY ALONG THE NORTH LINE OF HARBORSIDE OFFICE PARK
CONDOMINIUM; THENCE SOUTH 09°11'58” EAST 101.74 FEET (RECORDED AS 103.31 FEET); THENCE NORTH 89°08'00” WEST 257.73 FEET (RECORDED AS
258.04 FEET); THENCE ALONG THE EAST RIGHT-OF-WAY OF THE FORMER LEELANAU TRANSIT COMPANY RAILROAD NORTH 12°29'04” WEST 670.94 FEET
(RECORDED AS 690.74 FEET) TO THE POINT OF BEGINNING. CONTAINING 15.68 ACRES AND SUBJECT TO ANY RESTRICTIONS OR EASEMENTS OF
RECORD, INCLUDING ALL LANDS LYING BETWEEN THE INTERMEDIATE TRAVERSE LINE AND THE SHORE OF WEST GRAND TRAVERSE BAY.

THIS DESCRIPTION IS BASED ON WARRANTY DEEDS RECORDED IN LIBER 1349, PAGE 564, 567, AND 570.
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12/14/23 REVIEW
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1280 Business Park Dr.
Traverse City, Michigan

231-946-9191 phone
info@goslingczubak.com
www.goslingczubak.com
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ENVIRONMENTAL SERVICES
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BENCHMARK

BM-1

BM-2

DESCRIPTION

SPIKE IN POWER POLE

BENCH TIE IN POWER POLE

ELEVATION (NAVD88)

588.67

588.08

EXISTING UTILITY POLE

EXISTING UNDERGROUND MARKER

EXISTING ELECTRIC HAND HOLE

EXISTING MANHOLE (AS NOTED)

EXISTING ELECTRIC METER

EXISTING ELECTRIC TRANSFORMER

EXISTING GUY ANCHOR

EXISTING MONITOR WELL

EXISTING GAS METER

EXISTING CATCH BASIN - ROUND

EXISTING AIR CONDITIONER

EXISTING FLAG POLE

EXISTING POST

EXISTING SIGN

EXISTING CONIFEROUS SHRUB

EXISTING CONIFEROUS TREE

EXISTING DECIDUOUS SHRUB

EXISTING DECIDUOUS TREE

EXISTING GATE VALVE

EXISTING WATER WELL

  LEGEND  

EXISTING BUILDING

EXISTING DECIDUOUS TREE LINE

EXISTING FENCE

EXISTING ELECTRIC - OVERHEAD

EXISTING GAS

EXISTING TELEPHONE - OVERHEAD

EXISTING TELEPHONE - UNDERGROUND

BENCHMARK

IRON FOUND

MONUMENT FOUND

EXISTING ROAD RIGHT-OF-WAY

EXISTING SOIL BORING

EXISTING CLEAN OUT

EXISTING PINFLAG

EXISTING CONIFEROUS TREE LINE

SB-

EXISTING SAMPLE POINTSP-

EXISTING LIGHT
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CIVIL ENGINEERING
SURVEYING

ENVIRONMENTAL SERVICES
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CONSTRUCTION SERVICES
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LANDSCAPE ARCHITECTURE
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05/21/24 SCHEMATIC DESIGN
08/16/24 SD REVISED
10/14/24 DESIGN DEVELOPMENT

DEMOLITION &
REMOVALS PLAN

C101

N
O
R
TH

EDGE OF WETLANDS

EDGE OF WATER

30' WATER'S EDGE SETBACK

30' WETLAND SETBACK

EXISTING ASPHALT REMOVAL

EXISTING BUILDING/DECK REMOVAL

EXISTING STORM SEWER REMOVAL

EXISTING FEATURE REMOVAL

DEMOLITION LEGEND

EXISTING CONCRETE REMOVAL

PROPOSED DISTURBANCE LIMITS

EXISTING BRUSH REMOVAL

EXISTING GRAVEL REMOVAL

EXISTING VEGETATION NOTES

THE WETLAND DELINEATION CONDUCTED BY GCES PROVIDED THE FOLLOWING
SUMMARY OF THE VEGETATION ON THE PROPERTY:

1. AREA OF STUDY HAS BEEN CLEARED OF NATIVE VEGETATION IN MUCH OF THE SITE,
AND CULTIVATED GRASSES DOMINATE SOME OF THE UPLAND SAMPLE POINTS.

2. WILLOWS (SALIX SP.), BOX ELDER (ACER NEGUNDO) ARE DOMINANT TREE SPECIES
AT UPLAND POINTS.

3. BALSAM POPLAR (POPULUS BALSAMIFERA) DOMINATES THE TREE STRATUM IN
WETLAND AND UPLAND LOCATIONS AS WELL AS THE SHRUB STRATUM IN UPLAND
LOCATIONS. OTHER SPECIES THAT ARE PRESENT BUT ARE NOT CONSIDERED
DOMINATE INCLUDE, CHERRY (PRUNUS SP.) SILVER CINQUEFOIL (POTENTILLA
ARGENTEA), ENGLISH PLANTAIN (PLANTAGO LANCEOLATA), AND HONEYSUCKLE
(LONICERA, SP.) IN UPLAND AREAS.

4. GLOSSY BUCKTHORN (FRANGULA ALNUS), RED-OSIER DOGWOOD (CORNUS
SERICEA), RIVERBANK GRAPE (VITIS RIPARIA), AND TALL GOLDENROD (SALIDAGO
ALTISSIMA) ARE FOUND IN BOTH UPLAND AND WETLAND AREAS.

5. AT WETLAND SAMPLE POINTS, SEDGES (CAREX SP.), INCLUDING TUSSOCK SEDGE
(CAREX STRICTA) ARE DOCUMENTED IN THE HERBACEOUS STRATUM. WILLOWS
(SALIX SP.), INCLUDING PUSSY WILLOW (SALIX CAPREA), AND SPECKLED ALDER
(ALNUS INCANA) ARE PRESENT IN THE TREE AND SHRUB STRATA AS WELL.



BENCHMARK DATA

BENCHMARK

BM-1

BM-2

DESCRIPTION

SPIKE IN POWER POLE

BENCH TIE IN POWER POLE

ELEVATION (NAVD88)

588.67

588.08

FUTURE BRIDGE

PEDESTRIAN CROSSING (PART OF
MDOT M22 RECONSTRUCTION
PLANS - NOT THIS PROJECT)

FUTURE BUILDING

FUTURE PARKING

1

1

1

2

2

3

3

3

4

4

4

5

64

7

7

7

8

10

13

13

13

11

12

12

9

14

14

4

15

FUTURE TART
TRAIL CONNECTION

15

30' WETLAND SETBACK

SNOW STORAGE, 5,674 SF
(OUTSIDE WATER'S EDGE
SETBACK)

30' WATER'S
EDGE SETBACK

30' WATER'S
EDGE SETBACK

PROPOSED TREE LINE

PROPOSED TREE LINE

0'

1" = SCALE

20' 40'

20'
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12/14/23 REVIEW
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1280 Business Park Dr.
Traverse City, Michigan

231-946-9191 phone
info@goslingczubak.com
www.goslingczubak.com

CIVIL ENGINEERING
SURVEYING

ENVIRONMENTAL SERVICES
GEOTECHNICAL

CONSTRUCTION SERVICES
DRILLING

LANDSCAPE ARCHITECTURE

OVERALL SITE
PLAN

C200

05/21/24 SCHEMATIC DESIGN
08/16/24 SD REVISED

N
O
R
TH

PROPOSED STORM CATCH BASIN

PROPOSED STORM MANHOLE

SITE PLAN LEGEND

PROPOSED ASPHALT PAVEMENT

PROPOSED BIOSWALE/DETENTION BASIN

PROPOSED BUILDING

PROPOSED CONCRETE PAVER

PROPOSED FLARED END SECTION

PROPOSED CONCRETE PAVEMENT 

PROPOSED LOW MAINTENANCE MEADOW

SITE DATA TABLE

PARCEL NUMBERS 004-033-073-00, 004-033-074-00, 004-033-077-00, &
004-033-080-00

PARCEL ADDRESS 13170, 13240 & 13272  S WEST BAY SHORE DRIVE,
TRAVERSE CITY, MI 49684

PARCEL AREA (GROSS) 15.68 AC. (COMBINED)

PARCEL AREA (NET) 6.11 AC (GROSS AREA - 9.57 AC OF WETLANDS)

APPLICANT CORNERSTONE ARCHITECTS

LAND OWNER INFORMATION DISCOVERY CENTER GREAT LAKES
13240 S WEST-BAY SHORE DR
TRAVERSE CITY, MI 49684

EXISTING LAND USE BOAT STORAGE & FORMER CHILDREN'S MUSEUM

PROPOSED LAND USE RESEARCH & EDUCATION CENTER

PROPOSED SCHEDULE
BIDDING TO OCCUR IN SPRING 2025,
CONSTRUCTION TO START IN AUGUST 2025 AND
CONSTRUCTION COMPLETION IN NOVEMBER 2026.

ZONING DISTRICT GC, GENERAL COMMERCIAL

MIN. LOT AREA 12,500 SF (7.35 AC)

MIN. LOT WIDTH 100 FT

MAX. HEIGHT OF STRUCTURE
(STORIES) 3

WETLAND SETBACK (FT) 30

FRONT SETBACK (FT) 30 OR 15 FEET IF PARKING ON SIDE OF STRUCTURE

SIDE SETBACK (FT) 10

REAR SETBACK (FT) 20

SNOW STORAGE REQUIRED 56,214 SF X 10 SF SNOW/100 SF PARKING = 5,621 SF

CONSTRUCTION KEYED NOTES

DETAIL

ASPHALT PAVEMENT

CONCRETE SIDEWALK

BRICK PAVERS

CONCRETE GUTTER

STANDARD MDOT C4 CURB & GUTTER

MDOT TYPE M OPENING

STORM WATER BIOSWALE

UNDERGROUND DETENTION SYSTEM

STORM WATER DETENTION BASIN

DETENTION SYSTEM OUTLET

DUMPSTER ENCLOSURE

THICKENED CONCRETE SLAB

RETAINING WALL

ACCESSIBLE PARKING SIGN

MONUMENT SIGN MEETING SECTION 6.6 OF THE
ELMWOOD TOWNSHIP ZONING ORDINANCE

BIKE PARKING

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

15

PROPOSED GRASS RESTORATION AREAS

10/14/24 DESIGN DEVELOPMENT

Know what's below.
before you dig.Call

R

ELMWOOD FIRE & TCFD COMMENT NOTES
1. TURNING MOVEMENT FOR AERIAL FIRE TRUCK WITH THE

FOLLOWING CHARACTERISTICS SHOWN  ON PLAN:

AERIAL FIRE TRUCK
OVERALL LENGTH: 39 FT
OVERALL WIDTH: 8.167 FT
OVERALL BODY HEIGHT: 7.5 FT
MIN. BODY GROUND CLEARANCE: 0.75 FT
TRACK WIDTH: 8.167 FT
LOCK-TO-LOCK TIME: 5 SEC
MAX. WHEEL ANGLE: 45

2. AERIAL FIRE TRUCK CAN MANEUVER WITHIN THE ASPHALT
PAVED AREA WHILE TURNING NORTH, ALONG WEST SIDE OF
BUILDING.  HOWEVER, THE CONCRETE BAND & PAVERS ARE
DESIGNED TO PROVIDE  A DRIVEABLE SURFACE TO
SUPPORT EMERGENCY SERVICES VEHICLES INCLUDING
AERIAL LADDER TRUCK.

3. DISTANCE FROM EAST FACE OF BUILDING TO EDGE OF
ASPHALT ON S. WEST BAY SHORE DRIVE ADDED TO PLAN.

PROPOSED LANDSCAPE PLANTING AREAS

GRASS RESTORATION AREAS

EDGE OF WETLANDS

EDGE OF WATER

30' WATER'S EDGE SETBACK

30' WETLAND SETBACK



BENCHMARK DATA

BENCHMARK

BM-1

BM-2

DESCRIPTION

SPIKE IN POWER POLE

BENCH TIE IN POWER POLE

ELEVATION (NAVD88)

588.67

588.08
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CIVIL ENGINEERING
SURVEYING

ENVIRONMENTAL SERVICES
GEOTECHNICAL

CONSTRUCTION SERVICES
DRILLING

LANDSCAPE ARCHITECTURE

05/21/24 SCHEMATIC DESIGN
08/16/24 SD REVISED

GRADING PLAN LEGEND

OVERALL GRADING
& DRAINAGE PLAN

C300

PROPOSED STORM SEWER

PROPOSED STORM CATCH BASIN

PROPOSED STORM MANHOLE

PROPOSED FLARED END SECTION

PROPOSED MAJOR CONTOUR

PROPOSED MINOR CONTOUR

EXISTING MAJOR CONTOUR

EXISTING MINOR CONTOUR

STORMWATER DESIGN SUMMARY
PER LEELANAU COUNTY SOIL EROSION, SEDIMENTATION AND STORMWATER RUNOFF CONTROL (SESSRC)
ORDINANCE GUIDELINES.

DETENTION BASIN DESIGN STANDARDS

DETENTION POND VOLUME REQUIRED = DEVELOPED SITE'S 25-YEAR, 24-HOUR STORM (4.89 INCHES)

ALLOWABLE OUTFLOW = MOST RESTRICTIVE OF 0.2 CFS/ACRE OR A 2-YEAR, 24-HOUR STORM  DURING
PRE-EXISTING SITE CONDITIONS.

0.2 CFS/ACRE X 80,006 SF X 1 ACRE/43,560 SF = 0.37 CFS

2-YEAR PRE-EXISTING = 0.22 CFS < CONTROLS >

NORTH DETENTION BASIN
DESCRIPTION AREA CN
PROPOSED ROOF  6,725 SF 98
PROPOSED CONCRETE/PAVERS = 1,275 SF 98

TOTAL AREA = 8,000 SF  CN = 98
TC= 15 MIN
RUNOFF = 0.97 CFS
VOLUME = 3,050 CF

DETENTION BASIN PARAMETERS:
TOP ELEV = 588.50
OVERFLOW ELEV = 588.00
BOTTOM ELEV = 587.00
STORAGE VOLUME = 1,368 CF
PEAK DISCHARGE TO AQUABOX = 0.17 CFS

BIOSWALE & UNDERGROUND DETENTION BASIN
DESCRIPTION AREA CN
PROPOSED ASPHALT PAVEMENT  54,350 SF 98
PROPOSED ROOF = 13,535 SF 98
PROPOSED CONCRETE/PAVERS = 4,116 SF 98

TOTAL AREA = 72,001 SF  CN = 98
TC= 15 MIN
RUNOFF = 8.69 CFS
VOLUME = 27,617 CF
EXCESS VOLUME FROM NORTH DETENTION = 1,368 CF
PEAK DISCHARGE= 8.69 CFS

DETENTION SYSTEM PARAMETERS:
BIOSWALE VOLUME= 993 CF
AQUABOX UNDERGROUND = 28,139 CF
TOTAL VOLUME= 29,132 CF
PEAK DISCHARGE TO WETLANDS=  0.18 CFS < LESS THAN MAX ALLOWABLE (0.22 CFS) >

PROPOSED DRAINAGE FLOW ARROW

PROPOSED RIDGE/VALLEY

PROPOSED LIMITS OF DISTURBANCE

GRADING & DRAINAGE PLAN NOTES
1. CONTRACTOR RESPONSIBLE FOR CONSTRUCTION ALL WORK COMPLETED IN CONFORMANCE

WITH CURRENT ADA STANDARDS.

2. PROPOSED CONTOUR LINES AND SPOT ELEVATIONS REFLECT FINISH GRADES. HOLD DOWN
SUBGRADE ELEVATIONS ACCORDINGLY. ADJUST RIM ELEVATIONS OR ALL UTILITIES AFFECTED BY
WORK IN THIS CONTRACT. CONTRACTOR SHALL ENSURE POSITIVE DRAINAGE ON THE SITE. ANY
AREA THAT APPEARS TO NOT PROPERLY DRAIN SHALL BE BROUGHT TO THE IMMEDIATE
ATTENTION OF THE LANDSCAPE ARCHITECT/ ENGINEER FOR RESOLUTION.

3. SPOT GRADES ARE FINISHED HARD SURFACE. SLOPE GRASS PAVEMENT TO MATCH DIRECTION OF
ADJOINING CONCRETE SURFACE.

10/14/24 DESIGN DEVELOPMENT
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EDGE OF WETLANDS

EDGE OF WATER

30' WATER'S EDGE SETBACK

30' WETLAND SETBACK



BENCHMARK DATA

BENCHMARK

BM-1

BM-2

DESCRIPTION

SPIKE IN POWER POLE

BENCH TIE IN POWER POLE

ELEVATION (NAVD88)

588.67

588.08

STORM STRUCTURE SCHEDULE

STRUCTURE
NUMBER

CB-1

CB-2

CB-3

CB-4

CB-5

CB-6

CB-7

CB-8

CB-9

CB-10

CB-11

CB-12

CB-13

CB-14

OS-1

STS MH-1

STRUCTURE
DIAMETER

48"

48"

48"

24"

48"

48"

48"

48"

48"

48"

24"

24"

24"

48"

24"

48"

MDOT FRAME &
COVER TYPE

TYPE G

TYPE G

TYPE K

TYPE K

TYPE G

TYPE G

TYPE G

TYPE G

TYPE G

TYPE G

TYPE G

TYPE G

TYPE G

TYPE G

TYPE G

TYPE Q

RIM ELEV

586.70

584.75

587.67

587.63

585.44

584.94

585.44

586.26

587.22

587.22

587.22

587.22

589.22

587.22

587.43

584.53

CONNECTED PIPE
INV ELEV

12" W: 583.67
8" E: 583.67

12" W: 582.30
12" E: 582.30

8" W: 585.17

12" NW: 583.60
8" E: 583.60

12" W: 583.00
12" NE: 583.00

12" E: 581.75
12" W: 581.75

12" E: 583.50

12" E: 582.98
12" W: 582.99

18" N: 582.13
12" E: 582.13
12" W: 582.75

18" N: 582.13
12" E: 582.13
18" S: 582.13

12" N: 582.13
12" E: 582.13
18" S: 582.13

18" NE: 582.75
18" SW: 582.13

18" E: 582.13
18" SW: 582.13

18" W: 582.13
12" S: 582.13
12" N: 582.13

12" SW: 584.00

8" W: 584.45
8" E: 584.45
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12/14/23 REVIEW

e n g i n e e r i n g   s c i e n c e s ,  i n c .

1280 Business Park Dr.
Traverse City, Michigan
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CIVIL ENGINEERING
SURVEYING

ENVIRONMENTAL SERVICES
GEOTECHNICAL

CONSTRUCTION SERVICES
DRILLING

LANDSCAPE ARCHITECTURE

05/21/24 SCHEMATIC DESIGN
08/16/24 SD REVISED

OVERALL UTILITY
PLAN

C400

WATER MAIN & SEWER UTILITY NOTES
1. WATER MAIN CONSTRUCTION SHALL CONFORM TO CURRENT ELMWOOD TOWNSHIP AND GRAND

TRAVERSE COUNTY DEPARTMENT OF PUBLIC WORKS (DPW) STANDARD DETAILS AND
SPECIFICATIONS. WORK SHALL BE COORDINATED WITH THE TOWNSHIP AND DPW AND PROVIDE
THEM WITH 48 HOURS NOTICE PRIOR TO BEGINNING OF CONSTRUCTION.

2. WATER MAIN TO MAINTAIN MIN. 18" VERTICAL AND 10' HORIZONTAL SEPARATION FROM ALL
SANITARY AND STORM SEWERS AND STRUCTURES.

3. ALL ON SITE WATER AND SEWER LEADS SHALL MAINTAIN MIN. 18" VERTICAL AND 5' HORIZONTAL
SEPARATION FROM EACH OTHER AND RESPECTIVE STORM WATER PIPING, FRENCH DRAINS, ETC.
IN COMPLIANCE WITH LOCAL CODES.

4. WATER MAIN SHALL BE RIGID POLYVINYL CHLORIDE BELL AND SPIGOT TYPE PRESSURE PIPE AND
FITTINGS SHALL BE DUCTILE IRON PIPE SIZE (DIPS), CONFORM TO AWWA C900/C905 STANDARDS,
PRESSURE CLASS 235 PSI, AND DR 18 IN CONFORMANCE WITH THE DPW STANDARD
SPECIFICATIONS.

5. PLAN ELEVATIONS BASED ON NAVD88 DATUM.

6. ADDITIONAL WATER MAIN SPECIFICATIONS ARE LOCATED IN THE PROJECT SPECIFICATIONS.

10/14/24 DESIGN DEVELOPMENT
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PROPOSED STORM CATCH BASIN

PROPOSED STORM MANHOLE

SITE PLAN LEGEND

PROPOSED ASPHALT PAVEMENT

PROPOSED BIOSWALE/DETENTION BASIN

PROPOSED BUILDING

PROPOSED CONCRETE PAVER

PROPOSED FLARED END SECTION

PROPOSED CONCRETE PAVEMENT 

PROPOSED LOW MAINTENANCE MEADOW

PROPOSED GRASS RESTORATION AREAS

PROPOSED LANDSCAPE PLANTING AREAS

GRASS RESTORATION AREAS

EDGE OF WETLANDS

EDGE OF WATER

30' WATER'S EDGE SETBACK

30' WETLAND SETBACK



PD/SITE PLAN REVIEW11/08/24

5E1 165 LB/SYD (1 l"l 
4E1 165 LB/SYD ( 1 f' 

MDOT 22A GRAVEL 

MOOT CL II SAND SUBBASE 
OR IN-SITU MATERIAL 

w TYPICAL PAVEMENT DETAIL 
~ NOT TO SCALE 

CONCRETE CURB 
AND GUTTER --

MOOT 21AA AGGREGATE BASE, 
COMPACTED TO MIN. 95X 

MODIFlED PROCTOR 

4 

CONCRETE PAVEMENT R8NFORCED 
WITH WWR 6 X 6 - D7.5 X D7.5 

.. 4 

"' 

EXISTING SUBGRADE 

ffi REINFORCED CONCRETE SLAB DETAIL 
~ NOT TO SCALE 

~-- RAMP SIDEWALK HERE, 
IF NECESSARY TO STAY 
WITHIN DESIREABLE 
SI.OPE LIMITS 

ROU.ED CURB (OR SIDE FLARE) 

PAVEMENT SHAU. 
END FLUSH WITH 
THE GUTIER PAN. 

12" WIDE CONC 
EDGE CURB 

,. 

COMPACTED 
SUBGRADE 

TRAFFIC RATED CONCRETE PAVER, 'S' MIN. 
COIDR ,61,1D PATIERN SEI.ECTEll BY OWt.lR. 

6M Sl'CmE 

1" BEDDING 
SAND 

AGGREGATE BASE, CIP 

GEOIEXIILE 

CONCRETE BAND & PAVER DETAIL 

lRANSITICJI 
TO 

5X MAX 

NOTTO SCALE 

--MAX SI.OPE NOT 
TO EXCEED 8.JX 

WI 0TH PER PLAN 

2' 

5 1/2'' 2" 

I 

4~ ~ 

lo/ - ;... 
;, 

<!. 
'1 <J· 

. . . 4 ;,, 

~ #4 BARS, CONT__/j 

4

<J 

: A 

4" ~ 

STANDARD M.D.O.T. C4 
CONCRETE CURB & GUTTER DETAIL 

NOTTO SCALE 

BRCOM FlNISH SURFACE TOOL FORMED CONTRCL 
JOINT. SPACING EQUAL 

1/4" 
TC: ELEV. 

BROOM RNISH 
SURFACE (TYP) 

1/2" 

Gosling Czubak 
engineering sciences, inc. 

1280 Business Park Dr. 
Traverse City, Michigan 

231-946-9191 phone 
lnfo@gosllngczubak.com 
www.goslingczubak.com 

CIVIL ENGINEERING 
SURVEYING 

ENVIRONMENTAL SERVICES 
GEOTECHNICAL 

CONSTRUCTION SERVICES 
DRILLING 

LANDSCAPE ARCHITECTURE 

EXPANSION JOINT. 
50' MAX SPACING. -

TO SIDEWALK WIDTH 
JOINT DEPTH 
MIN. j SLAB 

THICKNESS p-~t::::=:}--FlBER JOINT FlLLER 
--,,.,--

MIN. 6" COMPACTED 
GRANULAR BASE 

COMP'IICTED-------f=f+ 
SUBGRADE 

PERPENDICULAR SECTION LONGITUDINAL SECTION 

1 " EXPANSICJI _/ 
JOINT 

INLET-re--

PLANE OF WEAKNESS JOINTS 

1'-6'' + CURB a, GUTTER 

REINFORCEMENT AS IN 
ADJACENT CURB a, GUTTER 

SECTION A-A 

'-- 1" EXPANSION 
JOINT 

MDOT DETAIL 'M' DRIVE OPENING 

' . . 
4 

• 

24" 

NOTTO SCALE 

FlRAME & GRATE PER 
SCHEDULE 

FlNISHED GRADE 

CASTING SET IN MORTAR 

VERTICAL BRICK STACK 
3 HIGH (MIN) 
6 HIGH (MAX) 

--PREMIUM 0-RING 
,...~~ JOINTS, TYP. 

•. 

DIAMETER PER SCHEDULE 

PRECAST CONCRETE 
MANHOUE STEPS UNITS 
E.J.I.W. 68529 AT 
15" O.C., DIR EQUAL 

•. 

• 
ENVIROHOOD (PER 

KOR-N-SEAL GASKET, 
OR EQUAL, lYP. 

SCHEDULE) 
.• 

OUTLET 

SAND OR GRAVEL LEVELING 

@ TYPICAL CATCH BASIN/ MANHOLE DETAIL 
NOTTO SCALE 

SIDEWAJ.K RAMP SECTION THRU CURB CUT 

PAVEMENT 

I 

C. "G. 1~ , .. EXPANSICJI R.::T I SIDEWALK 

RAMP SI.OPE : 8.3" MAX 
... ·•.:-••:--.:••,•·· 

.................. ·················: . .-· ... •.•:: '• ·:. • • 

6" MIN. 
-...._::,,.__ REINFORCEMENT AS IN 

ADJACENT CURB I, GUTIER 

SECTION "A - A" 

NOTE: REFER TO lllOT 
STANDARD Pl.AN R-28-F FOR 
SIDEWALK RAMP a, DEIECTABLE 
WARNING DETAILS. 

LD CONCRETE SIDEWALK RAMP DETAIL 
~ NOT TO SCALE 

FRAME & GRATE PER 
SCHEDULE 

~ 

• 

/ 

KOR-N-SEAL GASKET, 
OR EQUAL, lYP. 

-+- - -- - ~- OUTLET 

=ll "' I 
-111 . . "'-. .....,..........., ....... _'-'. """· _:..._ · .. •. I= 

11 ~ • • • • • • • • • INTEGRAL BASE 

=111 

UNDISTURBED 
EARTH 

SAND DR GRAVEL 
LEVELING 

l&J 

5! a,: .., 

t; 
~ 

• 

' ' ! ! 
" I I ' 

I I I {a I 

1"- I 
I I 
I . ' I 
I L.-' ~ I 
L...:..' _ _., 

!ff 

32' .. : ~ .. 
M .H • 

• 

.. " J,, C 

' " •' ' <IC 

. 

FRONT ELEVATION 

• - H, NDLE -

' 

. CE 

~ 

• -

• • 
.JI 

! ' ,, , I I ' 
I 

" 
I I I 

I / 1 
I ' I 
I ' I 
I '. "" I 
L _ ' .:._ _J 

FLARED END 
SECTION 

GATE (2) 

OPAQUE WHITE VINYL FENCING 
PROVIDE SAMPLE TO OMIER 
FOR COi.DR SELECTICJI 

6" CONCRETE PAD 
REINFORCED W/ 

6"x6" W2.9xW2.9 
'N#f 00 cot,FACTED 

SAND SUBBASE 

2' DIA. CATCH BASIN DETAIL 6Q'i DUMPSTER ENCLOSURE DETAIL 
NOTTO SCALE ~ NOT TO SCALE 

w CONCRETE SIDEWALK DETAIL 
~ NOT TO SCALE 

/ SLOPE~,<;_-2-:1 _______ _, 

/ ~ 7.50 

PIPE OUTLET 
TO BASIN 

OUTLET PIPE 
RIP-RAP DISSIPATER DETAIL 

NO SCALE 

1REATED \WlOD POST 

lf---OPAQUE WltTE VINYL FENCING 
PROVIDE SAMPLE TO OMIER 
FOR COi.DR SELECTICJI 

NISHED GRADE 

SIDE SECTION 

00 -

'o 
I 

1---

~ NON-WOVEN 
GEOTEXTILE FABRIC 

KEY IN 6-9", 
ENTIRE PERIMETER 

SIGN SHALL HAVE REFLECTIVE 
GREEN LETTERING ON 
REFUECTlVE WHITE 
BACKGROUNDS. ACCESSIBLE 
SYMBOL SHALL BE BLUE AND 
WHITE. 

VAN ACCESSIBUE SIGN {METAL, 
BWE/WHITE), AS APPLICABLE 

----DIRECT DRIVEN STEEL 
CHANNEL POST 

'II -Ill II-
" 

I = c 
=I- I 

1, mill;nilln;;!.I l=I 11- ' 
. -Ill-

" '"='~ - -
' - - -.,,- II .,.. 

6D ACCESSIBLE PARKING SIGN DETAIL 
~ NOT TO SCALE 

CORNERSTONE 
ARCHITECTS 
7225. Union, Ste. 200 440 Bridge St. NW 
Traverse City, Ml Grand Rapids, Ml 
231.947.2177 p 616.774.0100 p 
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PD/SITE PLAN REVIEW11/08/24

ACCEPTABLE FILL MATERIALS: AQUABOX-1 

MATERIAL LOCATION DESCRIPTION AASHTO MATERIAL CLASSIFICATIONS COMPACTION/ DENSITY REQUIREMENT PRELIMINARY UNDERGROUND 
DETENTION SYSTEM ELEVATIONS 

D 

C 

FINAL FILL; FILL MATERIAL FOR LAYER 'D' STARTS FROM THE 
TOP OF THE 'C' LAYER TO THE BOTTOM OF FLEXIBLE 
PAVEMENT OR UNPAVED FINISHED GRADE ABOVE. NOTE 
THAT PAVEMENT SUBBASE MAY BE PART OF THE 'D' LAYER. 

INITIAL FILL: FILL MATERIAL FOR LAYER 'C' STARTS FROM 
THE TOP OF THE EMBEDMENT STONE ('B' LAYER) TO 24" (600 
mm) ABOVE THE TOP OF THE AQUABOX MODULES. NOTE 
THAT PAVEMENT SUBBASE MAY BE A PART OF THE 'C' LAYER. 

ANY SOIUROCK MATERIALS, NATIVE SOILS, OR PER ENGINEER'S 
PLANS. CHECK PLANS FOR PAVEMENT SUBGRADE REQUIREMENTS. 

GRANULAR WELL-GRADED SOIUAGGREGATE MIXTURES, <35% 
FINES OR PROCESSED AGGREGATE. 

MOST PAVEMENT SUBBASE MATERIALS CAN BE USED IN LIEU OF 
THIS LAYER. 

NIA 

AASHTO M1451 

A-1, A-2-4, A-3 

OR 

AASHTO M431 

PREPARE PER SITE DESIGN ENGINEER'S PLANS. PAVED 
INSTALLATIONS MAY HAVE STRINGENT MATERIAL AND 

PREPARATION REQUIREMENTS. 

BEGIN COMPACTIONS AFTER 12" (300 mm) OF MATERIAL 
OVER THE AQUABOX MODULES IS REACHED. COMPACT 

ADDITIONAL LAYERS IN 6" (150 mm) MAX LIFTS TOA MIN. 95% 
PROCTOR DENSITY FOR WELL GRADED MATERIAL AND 95% 

RELATIVE DENSITY FOR PROCESSED AGGREGATE 

HIGHEST GROUNDWATER 
ELEVATION IN SOIL BORINGS 
(B-XX) 

BOTTOM OF STONE 

3, 357,4, 467, 5, 56, 57,6, 67, 68, 7, 78, 8,89, 9, 10 

MATERIALS. ROLLER GROSS VEHICLE WEIGHT NOT TO 
EXCEED 12,000 lbs (53 kN). DYNAMIC FORCE NOT TO EXCEED 

20,000 lbs (89 kN). BOTTOM OF AQUA BOX 

B 

A 

PLEASE NOTE: 

PERIMETER STONE: FILL SURROUNDING THE AQUABOX 
MODULES FROM THE FOUNDATION STONE ('A' LA YER) TO THE 
'C' LAYER ABOVE. 

FOUNDATION STONE: FILL BELOW AQUABOX MODULES FROM 
THE SUBGRADE UP TO THE BOTTOM OF TI-IE AQUABOX 
MODULE. 

CLEAN, CRUSHED, ANGULAR STONE 

CLEAN, CRUSHED, ANGULAR STONE 

AASHTO M431 

467, 5, 56, 57 

AASHTO M431 

467, 5, 56, 57 

NO COMPACTION REQUIRED. 

PLATE COMPACT OR ROLL TO ACHIEVE A FLAT SURFACE.2•3 

TOP OF AQUA BOX 

TOP OF STONE 

1. THE LISTED MSHTO DESIGNATIONS ARE FOR GRADATIONS ONLY. THE STONE MUST ALSO BE CLEAN, CRUSHED, ANGULAR. FOR EXAMPLE, A SPECIFICATION FOR #57 STONE WOULD STATE: "CLEAN, CRUSHED, ANGULAR NO. 57 (MSHTO M43) STONE". 
2. ADS AQUABOX COMPACTION REQUIREMENTS ARE MET FOR 'A' LOCATION MATERIALS WHEN PLACED AND COMPACTED IN 6" (150 mm) (MAX) LIFTS USING TWO FULL COVERAGES WITH A VIBRATORY COMPACTOR. 
3. WHERE INFILTRATION SURFACES MAY BE COMPROMISED BY COMPACTION, FOR STANDARD DESIGN LOAD CONDITIONS, A FLAT SURFACE MAY BE ACHIEVED BY RAKING OR DRAGGING WITHOUT COMPACTION EQUIPMENT. FOR SPECIAL LOAD DESIGNS, CONTACT ADS FOR 

COMPACTION REQUIREMENTS. 

MINIMUM BOTTOM OF HMA 
ABOVE SYSTEM 

4. ONCE LAYER 'C' IS PLACED, ANY SOIUMATERIAL CAN BE PLACED IN LAYER 'D' UP TO THE FINISHED GRADE. MOST PAVEMENT SUBBASE SOILS CAN BE USED TO REPLACE THE MATERIAL REQUIREMENTS OF LAYER 'C' OR 'D' AT THE SITE DESIGN ENGINEER'S DISCRETION. 

12" NYLOPLAST INSPECTION PORT BODY 

ADS N-12 RISER , 

CONCRETE COLLAR (NOT REQUIRED 
FOR NON-TRAFFIC APPLICATION) 

MINIMUM DEPTH OF COVER 
PROVIDED ADS GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE ALL 

AROUND CLEAN, CRUSHED, ANGULAR STONE IN A & B LAYERS 
12" NYLOPLAST ADAPTER (PART# 1257AGHPU) -,.::·,:, ~ ,- PAVEMENT LAYER (DESIGNED 

/ BY SITE DESIGN ENGINEER) 

II II 

"TO BOTTOM OF FLEXIBLEPAVBE.NT. FOR UNPAVED 
INSTALLATIONS WHERE RUmNG FROM VEHICLES MAY OCCUR, 

INCREASE COVER TO 30" (600 mm). 

. ' · ';· ':- J ___ '. '.' - . < __ '·.:','·· ~, ~--
' 

II 

~--~---~t~'----~'---
• ~ l//////////;//11~ 

24" 

' (600 mm) MIN" 

6" (150 mm) MIN 

EXCAVATION WALL 
(CAN BE SLOPED OR VERTICAL/ 

SEENOTE2) 

ADJACENT SOILS SHOULD BE STABLE 
IN SITU MATERIAL OR COMPACTED FILL 

(FILL SPECIFICATIONS BY OTHERS) 

'I 
11 

II 
' 

11 

1' I 

1, 

I\ 

I 

II 111 

I I II 
:1 I i 
1:1 11 

I: I 11 

/! I I I 
1: I I 

/I 

I I' 
i' 

I,: 
I 11 1 I 1 \.1 
I II I 
111 

11 

I 11 
I, 
II 

1' I 
l1 

11 

ii 
' =r 

II 
I, 

I' 
i' 
" 31.5" 

(800 mm) 

""THIS CROSS SECTION DETAIL REPRESENTS 
MINIMUM REQUIREMENTS FOR INSTALLATION. 
PLEASE SEE THE LAYOUT SHEET($) FOR 
PROJECT SPECIFIC REQUIREMENTS. 

12" (150 mm) 
(MIN) 

• 6" (150 mm) MIN 

SUBGRADE SOIL. MIN 

'-( OVERLAP ON TOP 
SEVERAL INCHES 

,1 \ TO ANCHOR (PER 
J,,---fL a \ MANUFACTURER'S 

SIDEWALL PANEL 
(TYP FOR EXTERIOR SIDES) 

CUBE SIDEWALL PANEL 
(TYP FOR EXTERIOR SIDES) 

ALLOWABLE BEARING PRESSURE 
2000 PSF (SEE NOlE 1) 

NON-WOVEN 
GEOTEXTILE NOTES: 

1. THE SITE DESIGN ENGINEER IS RESPONSIBLE FOR ASSESSING TI-lE PERFORMANCE CHARACTERISTICS OF THE SUBGRADE SOILS WITH CONSIDERATION FOR THE RANGE OF EXPECTED 

MOISTURE CONDITIONS. SUBGRADE PREPARATION AND/OR IMPROVEMENT SHOULD BE SPECIFIED BY THE DESIGN ENGINEER AS NECESSARY TO MEET THE PERFORMANCE REQUIREMENTS OF 

THE ADS AOUABOX SYSTEM. 

2. EXCAVATION WALL SHOULD BE COMPLIANT WITH OSHA SAFETY STANDARDS. DEEPER EXCAVATIONS AND MUL Tl-LAYER AQUABOX SYSTEMS MAY REQUIRE SLOPED OR BENCHED EXCAVATIONS. 

PERIMETER STONE MUST BE EXTENDED HORIZONTALLY TO THE EXCAVATION WALL. 

TYPICAL AQUABOX DETENTION SYSTEM W/ IMPERMEABLE LINER DETAIL 

1:':;:"r;;iii);@i, 
. . 

- - -

111 Ii' 11 1 Ii' 11 1 Ii' 11 1 Ii' I 

111 Ii' 11 1 Ii' 11 1 Ii' 11 1 Ii' I 
11 11i' 11 11i' 11 111 111 111 11 = = = 
111 Ii' 11 1 Ii' 11 1 Ii' 11 1 Ii' I 111 Ii' 111 Ii' 111 Ii' 111 I 

111 Ii' 11 1 Ii' 11 1 Ii' 11 1 Ii' I 111 Ii' 111 Ii' 111 Ii' 111 I 

NOTTO SCALE 

8' WIDE BIOFILTRATION SWALE 

BIOFILTRATION PLANTS 

EMERGENCY OVERFLOW 
., ELEV: 586.42 

BIOFILTRATION 
, SOIL Ml)(]IJRE , 

11 11 "11 11 "11 11 "11 111 11 II Ill Ill Ill 

I I Ii' I 11 Ii' 11 1I1 1111 I l~~:;::;W;::;:;W:;:;::;W;=;~~~~~~~~fu 

= ~~wi ,,,_,,,_,,,_,,,_,,,_, 

BIOFILTRATION SWALE W/ LINER DETAIL 
NOTTO SCALE 

ANGULAR 
STONE 

'c,,c -· cc-7lc-.R"--... -" r· ,_ 1RECOMMENDATIONS) 

h;1 /·- EARTH 
_,. I>-
, ;, I [L( 

1~L>- ,, - NON-WOVEN 
GEOTEXTILE 

THERMOPLASTIC 
LINER 

THERMOPLASTIC LINER DETAIL 

CONSTRUCTION SEQUENCING 
1. INSTALL APPROPRVITE TEMPORARY EROSION CONTROL 

DEVICES TO PREVENT SEDIMENT FROM LEAVING OR 
ENTERING THE PRACTICE DURING CONSTRUCTION. 

2. ALL DOWN-GRADIENT PERIMETER SEDIMENT CONTROL 
BMP'S MUST BE IN PLACE BEFORE ANY UP GRADIENT 
LAND DISTURBING ACTIVITI BEGINS. 

3. PERFORM CONTINUOUS INSPECTIONS OF EROSION 
CONTROL PRACTICES, ESPECIALLY AFTER EACH R/>JNFALL 
EVENT. 

4. INSTALL ALL UTILITIES (WATER, SANITARY SEWER, 
ELECTRIC, NATURAL GAS, PHONE, FIBER OPTIC, ETC) 
PRIOR TO SETTING FINAL GRADE OF BIORETENTION 
DEVICE. 

5. ROUGH GRADE THE SITE. IF BIORETENTION AREAS 
ARE BEING USED 16 TEMPORARY SEDIMENT BASINS 
DURING CONSTRUCTION, LEAVE A MINIMUM DF 1 FEET 
OF COVER OVER THE PRACTICE TO PROTECT THE 
UNDERLYING SOILS FROM CLOGGING. 

6. COMPLETE, STABILIZE, AND VEGETATE ALL OTHER SITE 
IMPROVEMENTS. 

7. CONSTRUCT ANO VEGETATE BIORETENTION DEVICE 
FOLLOWING STABILIZATION OF CONTRIBI/TING DR/>JNAGE 
AREA. ENSURE THAT CRmCAL ELEVATIONS, SUCH />S 
UNDEROR/>JN INVERT, TOP OF MEOVI, TOP OF MULCH, 
AND INVERT OF OVERFLOW STRUCl\JRE (IF PRESENT) 
ARE CORRECT. 

8. REMOVE TEMPORARY EROSION CONTROL DEVICES AFTER 
THE CONTRIBUTING DRAINAGE AREA IS ADEQUATELY 
VEGETATED. 

581.40' 

581.63' 

582.13" 

584.76' 

585.26' 

586.80' 

2.04' 

-
' 

OVERFLOW GRATE: WEDGE ANCHORS OR E.J.I.W. -~ 
V-3600-6 FRAME & GRATE OR APPROVED EQUAL. 

OVERFLOW ELEV.=588.00 

ELEV: 587. 50 
(3)-1-1/2" DIA. ORIFICES 

TOP OF BASIN 

0 
Q PLACE 4"-6" RIP RAP 

0 Qb( AROUND STRUCnJRE, 
0 THEN CHOKE 1'11TH MOOT 

SA STONE 

oiooo 
OUTLET PIPE 

Gosling Czubak 
engineering sciences, inc. 

1280 Business Park Dr. 
Traverse City, Michigan 

231-946-9191 phone 
lnfo@gosllngczubak.com 
www.goslingczubak..com 

• --,--• -- 1---r--P_E_R_PLAN_......;., ____ OUllET INVERT 
ELEVATION 

CIVIL ENGINEERING 
SURVEYING 

ENVIRONMENTAL SERVICES 
GEOTECHNICAL 

CONSTRUCTION SERVICES 
DRILLING 

LANDSCAPE ARCHITECTURE 

2'-(f' 
IIN. SUMP 

DETENTION BASIN OUTLET DETAIL 

GROUTED 
CONNECllON (TYP) 

~. I 
-1 
I 
I 
I I 

I 

/ 
/ 

NOTTO SCALE 

OCH SllE OF FLOW CONTROL 
WAl.l. CAULKED W/ POLYIJREIIWIE 

---------;f---.:'.EIASTOMERIC SE.llNIT 

I -r- - -~---- l,~~: 
OCH OPENING 

\ I 
~ I 

\I 

8" (1YP 

0.200 IN' /FT EW TOP MA~~ 
0.600 IN' /FT EW B01lllM MAT \ '\ 

.. I 'I. ' 
l 

-;, 
-' I 

.. I 

7"X1" KEYWAY 
X 2 

'l OPENING r 

OPENINGS f,S 
REQUIRED 

' ~SEAL JOINT W/ 
..\ 

.. ' .. I 
•-.: I ' ' 

I ._ -_ -'_ ~--_ ➔--·~;::::.2✓'.'.l BED OF MORTAR 

' 
7" 

' 

I 

\ 

' 

7'l' 

TOP OF WEIR oun.rr,-~_,_ 
ELEV: 585.JO 

cJ 

-1 
I I 
I, I 
j I 
I I 
I , I 

~ 

6" 
, 

(3) 1-1/4" OAIFICES,-
I , I - " INV El.EV =582. lJ 

I I 
0,200 IN'/FT EW- I ·1 

' I 
I I 

. 

~ b 

C'? b 

C'? b 

"e------.1+-::..1__.-+ r----,,:i"""':t_-, ---~-· _______ ..._ __ ..._ ___ ..... .,_ _________ -I; 

~ 1 ✓ 
.. .. 

.• 

0200 IN' /FT EW 

OUTLET CONTROL STRUCTURE DETAIL 
NOTTO SCALE 

' 
j 

" 

' 

-0.24 ~'/FT 
OCH CAGE 

' 
) 

IAANHDLE SECTIONS TO BE MANUFACl\JRED 
TO /6TM C-478 SPEC/FlCATIONS AND IN 
ACCORDANCE WITH NORTHERN CONCRETE 
PIPE, INC. (800 222 9918). 

REINFORCING SHOWN FOR SCHEMATIC 
ONLY. N._L STEEL AREAS ARE MINIMUMS. 

CONTRACTOR TO SEAL BETWEEN PRECAST 
WALL & BASE W/BUlYL ROPE. 

INLET & OUTLET PIPES SIZE VARIES. 

NUMBER, SIZE AND ELEVATION OF HOLES 
IN THE FLOW RESTRICTOR WALL SHALL BE 
IN ACCORDANCE WITH THE GOVERNING 
AGENCY. 

CORNERSTONE 
ARCHITECTS 
1225. Union, Ste. 200 
Traverse City, Ml 
231.947.2177p 

440 Bridge St. NW 
Grand Rapids, Ml 

616.774.0100 p 

www.cornerstona-arch.com 
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VARIES 

J 

3/4" CORTEN 
..____.., THREADED ROD 

TIEBOLT 
(TYP.} 

PLAN 

TIE-BOLT 
TYP. 

WATERMAIN 

< 
~ 
~ 

VARIABLE 

GATE VALVE 

2' -6" MIN. 
5' -0" MAX. 

HYDRANT 

3/4" CORTEN THREADED ROD TIE BOLT (TYP.) 

VARIES 

GATE VALVE 
AND BOX 

PLAN 
2' -6" MIN. 
5'-0" MAX. 

~ 

□• wo. 
f- ~ 
~~ 
o.o 
::;;z 
0<( 
OV> 

: a:: o ·w 
I ~> 

tO :::tg 

~/ 

)-;: STAND PIPE 
l'------1,'<; '< * UNDISTURBED 

- ~ -EARTH 

~~ 
~~>;:y>;:y~, y>;:y)'>-7/·"'-"''"'/-", y>;:y>;:y/' 

~ BOTTOM 

z 
::;; 

'b 
I 

"' 

VARIES 

RISER PIPE 
FOR TESTING, 
FLUSHING, & 

EASEMENT SAMPLING 
LINE (TO BE REMOVED AFTER 

TESTING IS COMPLETE) 
Pl 
I I 

111 rn rn 1 11=- , - = 1=1 rn TTT'c::::e:::'f" 1 1=1 1 TTT=T1 ~ 1 1: 
I I 

CURB BOX- I I 

C CORPORATION STOP 
MUELLER/ OR EQUAL 

1YPE II K" 
COPPER 
SERVICE 
LINE 

CURB STOP 
MUELLER OR EQUAL 

0 
I 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
) I 

I I 
I I 

I I 
/ / 

/ / 

----::.// 

~ ;; HOUSEHOLD 

WATERMAIN GATE VALVE 
AND BOX 

TIE BOLTS (TYP.) 3/8" DIA. 
/ ~ >;:, 

VERTICAL 
SURFACE 

3/ 4" DIA. CORTEN ANCHOR ROD 
THREADED ROD 

PLUG HYDRANT 
DRAIN 

CONRETE THRUST BLOCK OR 2' -8" x 16" 
SOLID BLOCK CORE UNDER GATE VALVE 

BETWEEN WATERMAIN AND HYDRANT 

CONCRETE THRUST BLOCK SERVICE CONNECTION DETAIL 

3 / 4" CORTEN 
THREADED ROD PROFILE 

----- VERTICAL 
SURFACE 

NOTE: ALL MECHANICAL JOINTS 
REQUIRE RETAINER GLANDS 

THRUST RESTRAINT DETAIL 
FOR ALL VALVES 

ON STUBBED LINES 
NO SCALE 

METHOD 1 METHOD 2 
IN SAND OR GRAVEL IN CLAY, HARDPAN DR ROCK 

PIPE BEDDING DETAIL 

METHOD 1 
IN SAND OR GRAVEL 

NO SCALE 

METHOD 2 
IN CLAY, HARDPAN,& ROCK OR WHERE 

SAND IS UNDERCUT DURING EXCAVATION 

PIPE BEDDING DETAIL 
(CLASS B) NO SCALE 

NOTE: ALL MECHANICAL JOINTS 
REQUIRE RETAINER GLANDS 

SECTION A-A 

HYDRANT ASSEMBLY DETAIL 
NO SCALE 

,...---,VERTICAL SURFACE 

MIN. BEARING SURFACE 
A PIPE ON UNDISTURBED SOIL 

SIZE FOR THRUST BLOCKS 

SURFACE A 

4" 1'-0"x 1 '-0" = 1.0 SQ.FT. 
-----H-+ - it------j---~ 6" 1'-4"x 1 '-0" - 1.8 SO.FT. 

-ITT ITT ITT ITT ITT---=ITT 

1111 

1111 

ffi=-ITT ITT ITT ITT III­

III I 
111 I 

8" 

1 o·· 
12" 

1611 

2'-o"x , • -4" = 2.7 SQ.FT. 

1'-10"x 1'-10·· = 3.4 SQ.FT. 

2' -4" X 2' -4" = 5.4 SO.FT. 

2'-10"x 2'-10'" = 8.0 SQ.FT. 

m 
11i' ,i 

m 
I I I I 

ALL MECHANICAL JOINTS 
REQUIRE RETAINER GLANDS 

I,, 

TYPICAL CROSS AND PLUG DETAIL 
NO SCALE 

DEGREE OF PIPE 
BEND IN 

SIZE ELBOW 

45° 4" 

45° 6" 

45° 8" 

45° 10' 1 

45° 12" 

45° 1 611 

22.5° OR 11.25° 2" 

22.5° OR 11.25° 4" 

22.5° OR 11.25° 6" 

22.5° OR 11.25° 8" 

22.5° OR 11.25° 1 Q" 

22.5° OR 11.25° 12" 

22.5° OR 11.25° 1 6" 

ALL MECHANICAL JOINTS 
REQUIRE RETAINER GLANDS 

VERTICAL SURFACE 

=ill=ill=ill=W=W=ill= 

MIN. BEARING SURFACE 
ON UNDISTURBED SOIL 
FOR THRUST BLOCKS 

SURFACE A 

1'-4"x 1 '-0" = 1.3 SQ. FT. 

11-8 11 x 1 '-4" = 2.2 SQ. FT. 

2· -0 11 x 2' -o" = 4.0 SQ. FT. 

2' -4" X 2' -4" = 5.4 SQ. FT. 

2' -8" X 2' -8" = 7.1 SQ. FT. 

3' -8" X 3' -8" = 13.5 SQ. FT. 

1 '-o" x o' -s" = 0.7 SQ. FT. 

1 '-4°)( , • -o" = 1.3 SQ. FT. 

l 1-811 x 11 -4" = 2.2 SQ. FT. 

1 '-B"x , • -8" = 2.8 SQ. FT. 

1 '-1o"x 1'-10" = 3.4 SQ. FT. 

2' -8" X 2' -8" = 7.1 SQ. FT. 

NOTE: IF THE DISTANCE BETWEEN 
THESE TWO FITTINGS IS 7 FEET 
OR LESS TIE BOLTS AND 3/4" 
CORTEN RODS MUST BE UTILIZED 

f'B;~I 11..,.. =1I1=111-w-w-w 

11 I_I I I_ITT_ 

r rn = = rn 111_,_....., _ _, 
·-, 11A . VERTICAL SURFACE 

TYPICAL OFFSET DETAIL 
NO SCALE 

NO SCALE 

ALL MECHANICAL JOINTS 
REQUIRE RETAINER GLANDS 

a:: 

~ 
0 

z 
::;; 
0 GATE 
I VALVE 

"' 

CONCRETE 
SUPPORT 

VALVE BOX 

COVER 

VALVE BOX 
TOP SECTION 

CENTER 
SECTION 

BASE 

4" 

INSTALLATION DETAIL 
NO SCALE 

Gosling Czubak 
engineering sciences, inc. 

1280 Business Park Dr. 
Traverse City, Michigan 

231-946-9191 phone 
lnfo@gosllngczubak.com 
www.goslingczubak.com 
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SEEDED FIL TREXX SLOPE PROTECTION, 2" DEPTH 

BATTER SET BY 
STEPPING BACK---i 
ROWS 

FLW 35 (OR APPROVED GRID BY ENGINEER) 
GEOGRID REINFORCEMENT WRAPPED 
AROUND FIL TREXX GROSOXX FASCIA 

1 

3 MAX. 
BATTER TO BE 
DETERMINED 
BY SITE DESIGNER 

FILTREXX GROSOXX (12"x2' TYP.) 
MAY BE SEEDED OR LIVE 

PLANTED (SEE NOTE 3 & 5) 

~ REINFORCED ZONE 
.?SELECT COMPACTED GRANULAR~ 

FILL OR OTHER APPROVED MATERIAL 

>--4.0' MIN. RETURN 

3" MIN. SOIL BETWEEN 
REINFORCEMENT (TYP.) 

.t.a-1-+-----APPROVED 

/ RETAINED----? 
ZONE ½ 

GROWING MEDIUM 

-----'GEOGRID REINFORCEMENT 
AS REQUIRED BY DESIGN 

TEMPORARY BACK CUT TO BE 
APPROVED BY ON-SITE 
GEOTECHNICAL ENGINEER 
PRIOR TO CONSTRUCTION 

EMBEDMENT VARIES 
-,...J--------r-i4 OZ. NEEDLE PUNCHED 
,__ NONWOVEN FILTER FABRIC 

(TO BE DETERMINED ,--...1.._ __________ _L. ______ ----.--~-----6;:;~7'7':~~ 
BY WALL DESIGNER) , .... A.A 

ENCAPSULATING DRAINAGE 
AGGREGATE 

t FOUNDATION REMEDIATION AS REQUIRED j FOUNDATION ZONE ~ ¾" CLEAN DRAINAGE AGGREGATI 
.____BY ON-SITE GEOTECHNICAL ENGINEER TO _____ _,,__ _________ --->.------------' 36" WIDE x 12" THICK MIN. 

NOTES: 

OBTAIN STABLE WORKING PLATFORM 
MEETING PROJECT PARAMETERS. 

1. ALL MATERIAL TO MEET FILTREXX SPECIFICATIONS. 
2. GROSOXX FILL TO MEET APPLICATION REQUIREMENTS. 
3. GROSOXX MAY BE PRE SEEDED, OR HYDROSEEDED PER LANDSCAPE ARCHITECT'S SPECIFICATIONS. 
4. BACKFILL TO BE PLACED PER ENGINEER'S REQUIREMENTS. 

4" SOLID DRAIN PIPE: 
LOCATION AND DISCHARGE 
POINTS AS REQUIRED BY 
ENGINEER 

5. GEOGRID STRENGTH, LENGTH, AND VERTICAL SPACING TO BE DETERMINED BY ENGINEER. GEOGRID--NO STRANDS ARE TO BE CUT 
DURING PLANTING, ETC. WE RECOMMEND Bl-DIRECTIONAL STRENGTH FOR CONSTRUCTION EASE. 
6. NATIVE AND DRAINAGE BACKFILL TO BE SEPARATED BY NON-WOVEN FILTER FABRIC. 

4" SLOTTED AND WRAPPED 
PERFORATED PIPE. DRAIN 
THROUGH WALL FACE AT LOW 
POINT OF WALL AND AT 
MAXIMUM SOFT O.C INTERVALS. 

Gosling Czubak 
engineering sciences, inc. 

1280 Business Park Dr. 
Traverse City, Michigan 

231-946-9191 phone 
lnfo@gosllngczubak.com 
www.goslingczubak.com 

CIVIL ENGINEERING 
SURVEYING 

ENVIRONMENTAL SERVICES 
GEOTECHNICAL 

CONSTRUCTION SERVICES 
DRILLING 

LANDSCAPE ARCHITECTURE 

CORNERSTONE 
ARCHITECTS 
7225. Union, Ste. 200 440 Bridge St. NW 
Traverse City, Ml Grand Rapids, Ml 
231.947.2177 p 616.774.0100 p 

www.cornerstona-arch.com 
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SME 
UNIFIED SOIL CLASSIFICATION AND :SY!IIIBOL CHART 

COAI\SE-ORAJNED SOIL 
\more 1h1111 !IO'lo "' ,,1,nerlall ~ t;uge, tlan No. 200 "'""" MZe I 

CMVEL 
Mr;lceltla:i~<>I 
~ 

lrK!ion l•lllf tt,en 
~ . 4gieyesize 

'"' 50'1B:irrw111<• el 
~ 

c~"" Gn~ (LI!""' tl\ln ~~ngl 

w e1 I1iraded g,aYe!, 
ll'Rll~ ...... M mr•ll<-. 
lIffle! Gr 110 lli\ff 

Poorly-graded gr-, 
gra,.,ek.aiM n,1,...,es, 
IITil1to, no -

Well-graded -.:1, _...nd. 
[118\ltitnlx!U .... , - ... 
M-

POQrty .11mted saod, 
sP ....,,d--gr>r/'l!I ml ... res. 

!nleo,no!'i!leo. 
fracit>n omat.., i twt ~~--~ ----~---1 

No 4~-fln. l;«Kl"'lll!b'!fl!M""-Vlen 12'11,"°") 

'" 
$iNt -P!I(!, Ul!ll-1~­
llld•~l mm\J""' 

FINE-GRAINED SOIL 
j50'II, "' m<lfC DI matl:riol a. MM lier lhan No. 2DD 1,ove liH-I 

,., 
"" "'' Lr"""'l"'11! 

""' or;r,wi,a, 

. 

" 
MH 

OH 

e, 

lngrp-o~,1111; ,....,,:1aI1 
twg rnelr lill wr'lh llig~I 
plas!kily 

1no,,g,m,cellolhilt)II 
lllnfiratr, el- lil l 

ln~od;lor orrwgn 
plfilrratr, liilt d~ 

Orpao+caltl-organic 
ol11t ol hlgl,plali!llilj 

O'T lsER M4TEJI IA.L .SY~ll01,,S 

I

,...., 

""""' COl!cn!III 

BORING LOG TERMINOLOGY 

1..ABDftATORY CLASSIFICATION CRITERIA 

,. ,.. 
GW C.. •--~•W tl\ln 4; Cc • ---D-n I a1111 J 

D,1 D,. t D,ii 

GP Nul ..-irl!lllllLgM!d&.llon 10qllft'rnenll ta GW 

.. ,. , 
SW C" •--w,,ater 1Mn6; C,, • --- ~ n l eM J 

o,. o,. •o.. 

SP NOl meoollr!Qllll glMWDn™111li!lll!n1S hll'SW 

Dejemme per,cenlal1"5 OI sand - gm'l!I r""" g~n-glze tuVe. 
Dop,!l'lllfr,g oo p@ff>Ol!Mg,!I ..rlnnjfr!ll:!lon,.....ll!N' .,an No 200 
ctie',e we), ~tr<ned loll11red:lairie<I u lollQll4: 
Len. IN~ 5 p,erc:Wtl. ••••· ., ., , , ... OW. oP, SW. SP 
Morell1Bn 12~I- _ GM, (lC, SM, SC. 
.ti lo 12pett:enL___ -- __ .Cnes recilfl'lllQ<lUrl l )'ll'lbolS 

• SP-sM OI' SW-SM /S'IND ""'lt'I Slh or S,,,NO ..,;_, Sill <11\01 0/ll.,_ ., 
• fra~t SW<SC (SAND wilh Clll'l'Ol' SANO""'h 0-,~ all(I 
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II IM 1ir<•• 11r• CL--ML 
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Grii""'! 
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""'"""' 
Bot.11~11 .. 
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- l.esst!IM (0 ,074ff'f!l j 

PLA!ITICITY CtlA!'IT 
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• SPIGPoraN/GN \SAND Wll!I Gn ni ID GRA\/E.L -wilh Sandl 
• i~c {CV.VEY SANO .,11, G,av.110 CLAVEY GRAVEL Wllh 

• SWGM jSILTV SAND wllh Ole .... ro SIL TY GRAVEL YOt~ .. ,.,, 
• SW/SP (SAND a-SAND ... 11:r Gra,m j 
• GP/GW lGRAVEL at GRAVEl 9'1111 S,11111 ) 
• SCISM \Cl.A vev la -m TY SANO) 
• GMIGC [SILTY lo CL.A'!'E"t' GAAVEil 
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• MHIML iaA81'1CSll.T IOl'jjLf ) 
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" w, 
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DRILLINO AND SANP~ING A.IIBIIEVIATl0HS 

Shelby Tube - :.• O.D. 
St11lb.of T~~ - J• 0 ,0 
AY!tV'Sumple 
Grab S•~• 
line, Sa"""" 
No R-'l' ,_ 
Root Core <Ki!roond M . NX sin!. e• Ol!pl 
- •~n,_,d 
.SFil 11.1"91 S1mpla 1.a/11" LD, 2" C.D , 
• •DIIPI whllr• n01a<1 v-si-, 
WM11S..,.ie 
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SME 
BORING B 1 

PAGE 1 OF 1 

BORING DEPTH: 55 FEET 
PROJECT NAME: Freshwater Resesrch & lnnovstion CenteJ PROJECT NUWJER: 095576.00 

; CLIENT: Gosling CZUbak Engineering Sc:iences. loo. PROJC:CT LOCATION: Elmwoo::1, Mlehlgan 
f-------------------------------------1 

DATE STARTED; 3'4f24 COMPLETED; 3/4124 BORING METHOD; Hollcw--stem AIJ'-'8f5 

DRILL£R: RF (Gosling Czuba!<:) RlG NO.: CME 7S-Truck 

'" 

_,.,, 

"·' 

"" 

" 

'" 
ro :l\. 

::)::: MJI 

"" 

Fine SAND-- Wood Fragments 31 
J2 feel- Occasianal Silt Layers-­
Grav· Wet.- Medium Dense (SP) 

LEANCLAY- ElroMl-1/erySofl' 
(CL) 

Fine lo Caar~ SANO '-Ml\ Gravel­
Bl'cPMl· Wel.• Medium Dense (SP) 

END OF BORING AT 55,0 FEET. 

" 

" 

" 

LOGGED BY: NBS CHECKED BY: AlB 

' ' -'-

i 
' ) 

: ; 

QROUNDWATU I, IACIG'IU. IHFORMATIOH NOTES: 1. The indicalecl stratllicalian ~nes are approlOmate. The 1r.-situ trans.il iofls bel\lleoo matelials. may be gradual. 

-2: DURING BORING; 
~ ATE~ OF BORING; 

CJEP1\1lm Bl!9(FtJ 

4.5 .581 .6 

Note 3 

BACKFJLL METHOD: ~ O\llln!J!, 

2. TM! colors de)li(:100 on 11\e s.:,mboUc prol'iLEi eru olo~Jy fot 'Asualfzatlon purposes end do not rtet::essarily 
represen1 lhe ln-.si111 colors enoountered, 

J . W.as~ l'.l!ter used fn hojiow-stem 111.9ers below a depth ofi5 feet therefore, an ac:curategrotrrdw,ater le.el 
menu~errt WII$ 1'!01 olltained after the eompifflon of<lriMing aedlllties. 

DocuSlgn Envelope ID: 70688BEl--9124-49E9--B8B6-989E72F68DC6 

ff')SME BORING B 4 
PAGE 1 OF 1 

BORING DEPTH: 45 FEET 
PROJECT NAME: Freshwater Resea.-cn /3. 1nn,:iva1iOl'I ce-i ter PROJECT NUMBER: Oe5576.00 

CLIENT: Gosling Czubak Engineefilg Sciences, Inc. PROJECT LOCATOt E.lrmwod, Michigan 

DATE STARTED: 315124 COMPLETED; 3151;1' BORING METHOD: Hollow-stem Auger.; 

DRILLER: RF {Gosling Czubak) RlG NO.: CME 75-Trucll LOGGED BY: NBS CHECKED BY: ATil 

C' ORY DENSITY ·--~ (pcl)- ■ ■ IM'IINE Sl:U&I 

"° I;' 0 

t! ~ 
tt,!,. '-"MeR • IQ0 110 120 

z ~ l!!FFICENC"f. 67% " "" -
I 

w u 
~ ~ 

Dlll E. 411~21 MOIS'TURE & © \/-9QR(l'l'l 

" ~~ "" "'""'- X V,W; ~ (lla lol! 

" g. .. •!i -.-o ll'-IIITS ('lof . ,....,.., 
~ ~ " & ,o El..E\IATION Sll72FTINAV088) !! ~ ~ !;; ~ I-+-< SHEAR ~· SlRENGTH (l(SI') w □ W C PROflf Of.SCfflPTION ,. " • ~ " N • • 1 l l ◄ 

REMARHS 

;:, inmes OI />SP -· .-_ ·:•: ,SAN ' ' :--.:.:-~- ' ' 

I!(i 
s • " " ' ? ' I ' 

"' : Jl • I. 

I S112 l • ' ' 
, n ; ; 

" ?~} ' ; 
• 

' 
' ;/(: Fine to Medil.Jll SAND 'Mlt1 Grallel· ' 

I 
I SSJ l ' ' Occaslanal Waod Fragments from 

,, 
' 'i' . 

28.5 lo 30feet- t.bist lo Wet, 
, 

-·.- Loose to Very Loose (SP) I ' '" :\/- I 

• 1, .. 1 • A. ' ' ' " ' " ' ..... ' ' i : ' 
/( 

I 

' 
I 

iii,., s " ' ~ : ' ' I•" 1 
• • ' "' " ' I' , ,,., • /, ' 1sa1 l ' ' ~- ' ' ' ' ' ~~K:: SOIL♦ Mo611r Silt- Ultle 

I ssa l 1 \ ~ 

" • ' Sa\d.. MllQ.l.llll'lt Shell&- Gray ' ' (Ol/Ol-:I) I'" I ' ' • " ' Cl,, ' • ~-
~,, ' , ' '}, "" ,_._, Fine SN-4D with sm. Brwm- Wed- 1sa10t " ' ' 

"! ;;: 
Medium Dense !SP-SM\ =• " ., ; .:. :: " t, 

1sa11 1 " ' ' SILTY CLAY- 8r',),,,ffl.Sofl(CLJML] 

' \ , ' 
~» I 

' )~ ,·me I0 .. -¥11.i'Tl _ -~;,;e,-· SS12l ,, 
' 

; ~,, ' ' Wf:A.- Medium08l'l68 S ' ' -~· ENOOFB°"NGAT 45.0 FEET- ' 

' " ' 
' 

' ; 

' 
"" ' ' ' 

GIIDIJNDWATER ll llA,CKn.l 11,FORMATION NOTE& 1. The l nd;ca~ s tr.ati~cation lines !Ire appriuirnall! . Tt,e in-&ilu transit10f1S be!Ween mall!rials may be ijraaJal. 

C5'ltttf11 e.£V lrn 
2. The gdon; odeprded a,, !he i)'l'Tiboli,; ?rofileare sole1y for \llsual iu li;in Furpo:ieS ilod do not ne,;essanly 

represent tt,e in-lliru &dClfS encwnter~. 
:5Z: DURING BORING: B.5 578.1 J. Wash water used in hollow-stem augers below a depth of 20 feet; therefore, 911 aecurate gloo.n:lwater level 
~ ATENDOFBORING: ""'" meastl'amer,1; was not 0btalned alter lhe oornptat~ of drill fr,g at::li\/!Hes. 

4. sur1- e,apped wilh oold p~ci1 lifter bar::kfiling lhe txnhole. 

CAVE-IN OFBOREl-lot...E AT: ~-~ r.81.7 

BACKFILL METtlOCt. -r~ 

DocuSign En11elope ID; 7D688BE1-9124--49E9-B8B6-989E72F68DCo 

SME 
PROJECT NAME: Freshvnitef Research & lnnowtion Center PROJECT NIJABER: 095576.00 

BORING B2 
PAGE 1 OF 1 

BORING DEPTH: 50 FEET 

I CLIENT: Gosling CZVIJal( EnQneering Sciences. ll'IC. PROJECT LOCATION; ElmWCIIXI, Mlciilg.., 
f------------------------------------1 

DATE: STARTC:D; 3f7f24 

DRILL£R: RF (Gosling Czuba!() 

COMPLETC:O; 317'24 

RlG NO.; CME 75-Truck 

Jl 

"' 

'" 

"' 

"' 

C' 

~- u - ~~ 

~ [il~ 
w ~cc: ElEVATIOO: 586.GFT (NAvUBB) 
c ,r.,CL PAOFILEOESCRIPTION 

' . /?:a~ 

N if 
III,,. 

"·' 

" 

3ln~gr/'\,;>pHAL. r--A Ert1 ~N.3 ~ 
Fill- ,-1ne SU Y SAND- Oak .. ~ a~ 
B~ Moist- Mocium DemelSMl / 
Fine to MMium SAND- Few I se2 ( 
Gfa'vel. Bronn- Moist lo Wd-
Medlum Dense toVtsy Loose (SP) I s63 ( 

15 ra 1 

Fine to Mt!dlum SAND· Bro,,,,,­
Wet- Vrlf'/ loose (SP) 

Fine to Modium SANO ~lh Gnlvel· 
BltMn-Wet-Vef'j Lcr:rse (SP) 

ORGANIGSOIL• Mo!~ Sill• Little 
Sand- Frequent Shells- Graf- Wet. 
ICUOHJ 

Fine SAND 'Mlh Silt- BfCMt't- Wtl.­
~ium Dense (SP-SM) 

SIL TY CLAY-Gray- Soft (CL/ML) 

''" 

557.B 

I,,. 1 

I'" I 

" 
" 
" 
" 
" 
" 
,, 

" ,. 

BORING METHOD; Hollow-stem Al.gers 

LOGGED BV: NBS CHECKED BY: ATS 

• 
' ' , 
' , 
' ' ' , 
' 
1 ' ~ ) : 
' , 
' ' 
' ' ' 
, 
' ' , 
' ' 

, 
' • 

I 
I 

' a · 

: : 

: : : 

' 

REM,t,Rl(S 

QROUNDWIIUR ,t, IA(;l(FlJ.. INFORMATION NOTES: 1, The indfca1e<I slralir~1iol'1 lioos are approlOmate. The in-s.iw 1,arisitiolls 11e1woor1 matenals maybe gradual. 

:SZ: ~MG BORING: 
~ ATE~ OF BORING: 

DEl'Tt! lf'TJ EU:\I !FT) 

5.0 581.6 

CAVE4NCF80REI-IOl--f: AT: 5,0 561 .6 

BACKFILL METHOD: NJ!'G~ 

2. TIie ODIOB depicted 011 the s)tt'ltdc pl'(lfile aresolet)'for \llswlization purposes at1d do no1 ne,c.e,ssaril\' 
rapresenl lh:I in-,;hu colors ellO)l.lnterecl. 

J . Wagrl water used in hol low-stem augers ~owa depth of 18 .. 5 _feel: fierefore .. a, acanle groundwater 
lel'el mea~rernem was not obtained' after the eompletion of<lrill irig aotimies 

4. Surface t::8pped '114th oold pateh :afle'I' bllc:kffllll'IQ fie borehole. 

DocuSlgn En11e1ope 10 : 7D6888E1--.9124-49E9--B8B6-989E72F68DC6 
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SCALE: 1/16" = 1'-0"A002
1 EAST ELEVATION1

SCALE: 1/16" = 1'-0"A002
2 NORTH ELEVATION2

SCALE: 1/16" = 1'-0"A002
3 SOUTH ELEVATION3

SCALE: 1/16" = 1'-0"A002
4 WEST ELEVATION4

EXTERIOR ELEVATION KEYNOTE LEGEND

401 'CUPACLAD' NATURAL SLATE RAINSCREEN CLADDING SYSTEM

402 HORIZONTAL 'WOOD-LOOK' STEEL SIDING o/ 7/8" HAT CHANNELS 16" O.C.; BASIS:
MAC METAL ARCHITECTURAL 'HARRYWOOD'

403 ALUMINUM COMPOSITE MATERIAL (ACM) PANEL RAINSCREEN SYSTEM

404 THERMALLY-BROKEN 7 1/2" ALUMINUM CURTAIN WALL SYSTEM

405 THERMALLY-BROKEN 6" ALUMINUM STOREFRONT SYSTEM

407 STEEL COLUMNS w/ OUTRIGGER & TIE-RODS, PAINTED

409 POWDER-COATED CABLE GUARDRAILING SYSTEM

410 PAINTED STEEL COLUMNS w/ PAINTED STEEL BRACKETS & CROSS-TIE RODS

411 4" SMOOTH INSULATED METAL WALL PANELS (R-36)

412 2" SMOOTH INSULATED METAL WALL PANELS (R-18) o/ 7/8" HAT CHANNEL FURRING

413 CUSTOM-HEIGHT GLAZED ALUMINUM DOUBLE SERVICE DOOR IN CURTAIN WALL
SYSTEM; BASIS OF DESIGN: TGP 'STEELBUILT' WINDOW & DOOR SYSTEM

414 MECHANICAL LOUVER, SEE MECH. DRAWINGS

415 LOUVERED SCREEN WALL

416 INSULATED STEEL OVERHEAD DOOR, SEE DOOR SCHEDULE
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Lineal LED Luminaire 

Lineal standard wiringn> 

Type II Distribution 

-- L...-.._ ---
n ~f c,-

\ 
--\ 

Gieck(-) 

White(+: 

Green (Grd· 

- - -- - -

\ 
\ 

I 
( 

.l :-~e-t 'c d'-'" 
-~// f-~•clS2 Si~e 

-::.-:---" 
/,· ------- ---

r10'-

' I 

/ 

, L_' -----+------1 

ITYPE OL1AI 

srrucrura 

LIN- M1075 -UNV-L30 -2-C(X)-XX-STD mounted c~ 16' LI N -M175 -Ur--.. V -L30-4 -C(X>XX-STD mounted at 16' 

IES f il e d o '.',mlood 

l Al fixl .. res cJrP. p cr.vided with n 1?'' l/l/!,~.I FOOW whir,. f:np c-lir•1minc wims if dir•1minc is nd mq,1i-"id 

©:::.024 3TRUCTURA, INC. 

Lineal Motion Sensor Coverage 

Motion Sensor Type L3 (ordering code MS/L3) 

20',------------, 

O' 

1o·f 

20'1_ 

Motion Sensor Type L7 (ordering cede MS/L7) 

Product specilicotlon sheet, ~ubjecl ta change 

15' 

27' 

40' 
50' 40' 30' 20' 10' 

ITYPE OL1AI 

srrucrura 

O' 10' 20' 30' 40' 50 ' 
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!TYPE OL1AI 

Lineal LED Luminaire 

FIXTURETYPE: ________________ _ 

PROJECT NAME, 

SPECIFICATIONS, 

CONSTRUCTION: Seamless aluminum hou5ing compri5ed of 6005A­
T61 extrusion and 6061-16 end i::>lates. Gasketed aluminum electrical 
access cover attached with captive stainless steel hardware and 
safety cable. 

ELECTRICAL: Integral Class P, 1Z0-277Y or 347-480V, dimmab1e 
constant current driver. Lumin,;1ire is pre-wired with w,;1tertight 5 
conductor 18 gauge SJEOOW whip. lOkA surge suppression is 
standard with optional external 20kA surge suppression. Operating 
temperature of ·40"C ro SO"C. 

OPTI CAL SYSTEM: LED boards have solderless. connections. for field 
upgradability. Available in CCT of 2700. 3000. 3500. c3nd 4000K, 
>80 CRI. Optics ,;1re UV resistcmt molded PMMA in Type II ~md IV 
distribut ions. Consult factory for additional lumen output. CCT. and 
optical distribut ion options. 

CONTROLS: Dimming through 0-lOV input is standard. Available 
with integral motion sensor w ith photocell providing on/ off arid full 
light to dim control. A lso available with wireless smart city control. 
See SmartCity cont rol documentation for more information. 

FINISHES: All exterior aluminum parts are polyester powder coat 
painted to meet AAMA 2604 standards. See Structura's finish 
options for available colors. Care and Maintenance 

LISTINGS & RATINGS: Lumfnaire CSA listed according to CSA C22.2 
No. 250.0-18/ UL Standard 1598. Suitable for wet locations. LM-80 
test reported L70 > 90,000 hours and calculated L70 > 110 .000 
hours. Bug rating: B1-UO-Gl. IP65 rated. 

WARRANTY: 5-year w arranty on LEO and drivers. 

~ ® 

C US 

CJ202.( STl1UCTURA, INC 

srrucrura 

l lrieol mo,.mted on Structu,<:i TIit pole. 

ITYPE OL1AI 

srrucrura 

0 

M107S ll8800ll811 • 4" 

0 J 
'-----29"----~ 3" 

M2150 1188.llffll!l88.DII : 
36" 

M3195 ll88i!!lll81188illlll81118888ll811 I~ 
~-------4,"-------~I 

M4 300 llil!i 00M 111@ 6!l @111 @oo $81:1@:00llBII 
~-----------56"-----------~ 

I 2700K I 3000K 
' 

3500K I 4000K I 
mA Wattage CRI Lumenr,J Efficacy LumenC1) Efficacy Lurnen(1i Effic,;1cy Lumenm Efficacy EPA Weight 

750 40 >BO 4164 1033 4266 105.9 4437 110.l 4620 114 .6 O.Blft• 12 .31bs 

1500 76 >80 8327 109,6 8532 112,3 8837 116,8 9240 121,6 toOft' 14,21bs. 

1950 104 >BO 10825 104.0 11091 106.6 11535 110.9 12012 115.5 U 9ff' 16.21bs. 

3000 152 >BO 16653 109,6 17063 1\2.3 17745 116.7 18479 121.6 1.55ft2 20.7lbs. 

ORDERING GUIDE: EXAMPLE: LIN-M2150-UNV-L30-4-C.4-SP-WC-MS/L3-STO 

.___u _N _,I .._I _ __,I .._I _ _.I ._J _ _.! J,__ _ __,J .._I _ __,J ,.__j _ _.I !1--_ __,I I.____, 
1 2 4 5 6 

Series 4 Color Temp@taturem 7 

~ L.ineal ctfu 2700K13' I SP 
0 300QK(ll ST 

2 Output<2l l '5 3500K NA 
l40 4000K 

M107S 750mA AMB Amber 8 I M21s o l 1500mA 
M319S 19S0mA 5 DistributiontlJ HSS 
M430 0 3000mA SP 

ID Typstl MS/L' 
3 Volt age 4 Tyoe IV NX 

[uiji] 
W C 

120-277V 6 Metal Finish 
HIGH 347-480V 9 

c· See. color options on I STD finislles tecM ical sheet 
CSM custom Color 

1- Lumen output bo5ed wpon Type II dislritiwtion. 
:2.. Conloct klctory for o!te<ooN'o'& output, CCT, on-d dil trlbuttcn cplioru. 
3 . CCT ol 2700K or JOOOK color lemperoture required for Dc!Ulcy ,._pproved, 
~-StTVClurc pol@- 1pecHico1ion 1he&t must b,e, completed 1hoWC"IQ mo,.ml'rig loccltont end quonflli&S 01 o seoorctoe- llem 
:S . Specify dee I pole on poge 10!! a; a ~porole ilem, 
6-. Speclli' covlt1"cge pattem (see pcge 107 lor delo~J. l1&e1ull"e1 wireln hcndheld corillgufotton tool. 
7. Synopse Wlr1tIeuslte go,ew,ay COl'l1To•ttr mutr b& Ol"dQ"ed Hparateiy. Please ccntoct !QCt01yt01 d eJJgn oulsto,,i:e. 

Product specificatton •heeti; subject lo chonge . 

7 8 9 

Mounting 

Structure Pole<•J I 
Square steel pole by Structuri 5) 
Pole by Others 

Options 

Hause-Side Shield 
5-P,n Receptacle 
Motion Sensor/ Photocel~61 
Hubbell NX CMtrols 
Wlrel.:i:;s Controif7) 

Spet":i.il 

Standard I 

i:l2024 STRUCTURA, INC. 105 
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Tandem Ortho Straight Double Upright Pole 

FIXTURE TYPE: ________________ _ 

PROJECT NAME: 

Double aluminum extrusion uprights with wood or metal 
side accent panels and fixture arm for pedestrian and 
roadway pole. 

FEATURES: 
• Roadway or pedestrian pole lleigtits up to 24' 

• Avaialble with multiple f ixture arm mounting options 

• Available with wood. aluminum. or weath-ering steel side panels 

SPECIFICATIONS: 

CONSTRUCTION: Rectangular extruded 6061-16 aluminum alloy 
tube fastened to a squcire 6061-T6 base support welded to 319SR 
aluminum alloy baseplate 

E.LE.CTRICAL: A 5/16" ~ 18 grounding point is provided on the 
aluminum pole center support. Wireway access is provided through 
a NEC compliant handhole on the back of the base support. 

FINISHES AND MATEA:IALS: All exterior aluminum parts are polyester 
powder coat painted to AAMA-2604 standards. Wood pieces are 
fin ished with a low voe waterborne matte exterior fi nish conta ining 
UV and mildew inhibitors. Care and Maintenance 

HARDWARE : All hand hole fasteners and luminaire bracket arm 
hardware are stainless steel. Anchor bolt kits are ASTM F15 54 grade 
55 steel with galvanized steel hex nuts and washers. 

FIXTURE MOUNTING: Fixtures mount pole to arm with welded on 
bolt plate or tenon. Luminaires and accessories shall be provided by 
others. 

0"202-' STIWCTURA. INC 

24 ' 

20 ' 

16 

12 ' 

- c-!i' 

//ti l l Ll 
ORDERING GUIDE: EXAMPLE: ORTH0·2l.5·C3·l2S·A20/8Pl2·Bl2/BP·Pl/S2·BO·STD 

r 
l 

0 

0 

srrucrura 

-
Shown with Strvcl!JQ Llneol lvmlnolre. 

srrucrura 

12" 

0 

1 

"'= Sec 

lstrucwra j 0 

I OATHO I [ j ~I ____ , j_ ] ._I _ 1 J L _I _____,IL ] c=J L l I ST D 

1 2 3 4 

ORTHO 

2 

12 
13.5 
16 
17.5 
20 
21,5 
24 
25.5 

c· 

CSM 

4 

12S 
2S0 

Serles 

Tandem Ortho 

Pole Height 

Pole Fin ish 

See color options on 
finishes technical sheet 
Custom Color'l 

Walt Thickness(11 

0.125" Wall 
o.2s· w.;111 

1, Cansu:1 rector, on cu1fom colors 

5 

AO 
A\2 

I A20 ~·· 
6 

MA 
MAR 
MA12 
MA12R 

BP 
BPR 
BP12 
BP12R 

7 

I BO 

616 
820 
A24 

5 6 7 

A Side (Front) 

Fixture Mounting Height 

No fixture on this side 
12' 
w 

20· I 
S4 ' 

Mounting T:ype1u 

2 3'/8" Diam eter MiJs t Arms 
Flush Mount 
Flush Mount with 6" Rear Extension 
l2"Arm 
12" Arm with 6" Rear Extension 

Bolt Plates 
Flush Mount 
f lush M01Jnt witll s• Reoir Extension 
\2" Arm 
12" Arm with 6"' Rear Extension 

B Side (Back) 
Fixtur,e Mounting Height 

No fixture on this slde I 
,. 
16' 
20' 
24 ' 

2. W<:il tti!c.kn.111,1: delerminai !tie pole's moldrnum wind locd pw a grv,m wind zone. See wind lo0d1ng tcbie&. 
J. Leove !his sec1ion blontil no ~t.ire i5 on tN1 ~ide. 
4. See c:oiorophon1 on ftnlshe1 tec:hnicol lheet. 
5. Corm.ofl l<Jdor, for otlO"WOble bcnner size b:ued upon EPA. 

a 9 10 11 12 

a Mounting Type<•) 

2 :I/8" Diameter Mast A rms 
MA Flush Mount 
MAR Flush Mount with s~ Rear E:ic:tens•on 
MA12 12"' Arm 
MA12R 12" Arm with 6'' Re;;ir Extension 

Bott Plates 
BP Flush Mount 
BPR Flush Mount wi th 6* Rear E11tel"\5ion 
BP12 12" Arm 
BP12R 12'" Arm with 6'" Rear Extension 

9 Panel Material 

P1/S' Wood (specify wood color)'4' 
P2/C• Aluminum (speci fy paint color)'4 l 

ws Weathering Steel 

10 Options 
,. 

GFCI GFCI Box arid Cover 

11 Anchor Bolts 

8D Bolt Down Anchors (recommended) 
ra 1 1on<1 n p us 

12 Special 

STD Standard 

@2024 STRUCTURA, INC. 
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Lineal LED Luminaire 

Linea l standard w iring<1) 

Black (<, 

/ W hi te ( I ) < G,een (Gnd) 

Typ e II Distribution 

0 ~tc 

--,I 

-- .. 

\ •• I ,· ' 
·., );tree~ Side 

/~ H.;;L~C• Sic~ 

----- - \. / /,- -

ITYPE OL 1B1 

scruccura 

Type IV Distribution 

rr, = - =_ = :~1 
i I -, ! ----l 

\ \::, .. \ __ - __ .// ./ 
>--+---+---~ ----- ___ ..• ~t--1--+---+-J 

~ ~-1-_ 
Ll f\J-MIU.15-Uf\JV-L'.,U-L- r_:(X>XX-'_jl[) M :}unted i:'t lei' LIN -Ml75-UNV-L30 -4-C(X)-)(X-~~ -rn mounted at ti' 

IES f il e dcwnload 

I . All fi.d\.Jre~ are orovided with a 12" 113_15 SJEOO\N wh'p. Cap dimming wires if dimrring is not req-ired. 

~XJ24 srnucTLJ ·<A. INC 

Lineal Motion Sensor Coverage 

Motion Sensor Type L3 (ordering code MS/L3) 

20' ,----,,--.,..,----, 

Motion Sensor Type L7 (ordering code MS/ L7) 

Product specification ~haets 5ubject to chonije. 

ITYPE OL1B I 
scr uccura 

0' 

10' 

20• -~.A 
21' 18' 15' 12' 9' 6' 3 ' O' 3' 6' 9' 12' 15' 18' 21' 

15' 

27' 

40' 
50' 40' 30' 20' 10' 0' 10' 20' 30' 40' 50' 
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ITYPE OL1 BI 

Lineal LED Lumina i re 

FIX TURE TYPE, ________________ _ 

PROJECT NAM E: 

SPECIFICATIONS: 

CONSTRUCTION: Seaml@ss aluminum housing comprised of 6005A­
T61 extrusion and 6061-T6 end plates. Gasketed aluminum elect rical 
,.:iccess c:over «'!tt«'!ched w ith CQpti ve st...inless steel h,;1rdw¥e ;;ind 

safety c:,;1ble. 

ELECTRICAL: Integral Class P, 120-277V o r 347-480V, dimm,;1ble 
const«'!nt current driver. Luminaire is pre-wired with watert ight 5 
conductor 18 gauge SJEOOW whip. l ◊kA surge suppression is 
standard w ith optional external 20kA surge sup pression. Operating 
tem perature of -40 9C to 509 C. 

OPTICAL SYSTEM: LED boards have solderless connections for field 
upgrad ability. Avaitable in CCT of 2700. 3000, 3500. and 4000K, 
::>80 CRL Optics are UV resistant molded PMMA in Type II and rv 
distributions. Consult factory fo r ad dit ional lumen output. CCT and 
optical distribution options 

CONTROLS: Dimm ing through 0-IOV input is standard. Available 
with integ ral motion sensor w ith p hotoce ll providing on/off and full 
light to dim c:ont rol. A lso available w ith w ireless smart city control. 
See SmartCity control documentation for more information. 

FINISHES: All exterior a lum inum parts are polyester powder coat 
painted to meet AAMA 260 4 standards. See Structura's f in ish 
options for available co lors. Car.~od MaintEll.ance 

LISTINGS & RATINGS: Lvm inaire CSA listed i:!CCording to CSA C22.2 
No. 250.0-18/UL Stand ard 159& Suitable for wet locations. LM-80 
test reported L70 > 90.00 0 hours and calcu lated L70 > 110.000 
hours.. Bug rat ing: 81-UO-Gl. IP65 rated. 

WARRANTY: 5-year warranty on LED and drivers. 

~ -c us 
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scruccura 

Unaol mc:,1.mtad on Struct.;ro nt pole. 

ITYPE OL1 BI 
scruccura 

0 

M1075 !la!lool8il II-
• 4" 

i------,0· J 
~-----29"-----~ 3" 

M2150 !lijiljjaJllllffllOO@llll : 
36" 

M319 5 jl il8 00 88Ul8!i ll!l8!illl 8888 8811 
~--------43"-------~ 

M4300 !lilll008811181l0088[11880088lll81l00:lffll 
~----------56"------------' 

I 2700K 3000K 3500K 4000K 

mA Wattage CRI Lumenm Efficacy Lumenm Efficacy Lumenrn Efficacy Lumenm Efficacy EPA 

750 40 >80 4164 103.3 4266 10S.9 4437 

150 0 76 >80 8327 1095 8S32 112.3 8837 

1950 104 >80 10825 104.0 11091 106.6 11535 

3000 152 >80 16653 109.6 17063 112.3 17745 

ORDERING GUIDE: EXAMPLE, LIN•M2L50-UNV-L30-4-C4-SP•WC•MS/ L3·STO 

2 3 4 5 6 

1 Series 4 Colo r Temperature~ 7 

~ LiMcl) ctfu 27QQi,c(3] Is• 
0 300QK(J) ST 

2 O utput'21 L35 3500K NA 
L40 4000K 

I ~1~gl 750rnA AMB Amber B 
l500mA 

M3195 1950mA 5 Distribution<2) HSS 
M4300 3000mA SP 

2 Type II MS/L" 
3 Vo ltage e:J Type IV NX 

UlliLl WC 
120-277V 6 Metal Finish 

HIGH 347·480V 9 
c· See color options on Ism finishes technica l sheet 
CSM Custom Color 

110.1 

116 .8 

110.9 

116.7 

4620 114.6 O.Sltf=' 

9240 121.6 1.00ff' 

12012 115.5 1.19ft' 

18479 121.6 l.SSf t~ 

7 8 

Mounting 

Structura Po!e(4} I 
SQuore steel pole b'y Structur.a<S) 
Pole by Others 

Options 

House-Side Shield 
S·Pin Receptacle 
Mo t i<X1 Sensor/Photoceli(6) 
Hubbell NX controls 
Wireless Cont roln) 

Special 

Standard j 

1, Lumen ovlpvt bosed vpon Type • dlstrlDv tlon. 
2. Contocl factory for c llernolrl'e oulpvt, CCT, and d1Slribulion ophom. 
J . CCT of 27001:: Of JIXIOK color temperature reqOJttcd f« Dcrt:Sk:y' .-.pp<Oved. 

....__-1 ARCH TO SELECT 
FINISH 

4. Slruch.ira p cie 1pe.dlica t1on sheet m.JSI be completed 'lhowing mounting loco t1om ond quonlllie-5 Ol. o seocro le item, 
5 ,.SPl\!edl) sleel pole on po,.ie 101:l o s a,eporote item, 
-6 . Specify coverage p c Hem l~epcge 107 for detoill, Reqvlfes wi'etn hondheld c onllgurollon looi. 
7. Synapse Wlreleu si te gateway conlro~er- musl be ordered seperote~. Please c onloct loctory for de5tl,;l11 o ssistcnce. 

Weight 

12.31 bs. 

14 .2Ibs 

16.2Ibs, 

20.7Ibs. 

9 
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• 

DISCOVERY 
CE NT ER & PIER ,. • , 
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