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17114 ROBBINS ROAD
GRAND HAVEN TOWNSHIP
OTTAWA COUNTY, MICHIGAN

SECTION 33, TOWN 08 N, RANGE 16 W
42°02'41" N, 86°12'41" W

PARCEL #: 70-03-33-200-035
70-03-33-200-056
70-03-33-200-077
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LEGAL DESCRIPTION:
PARCEL 1:
THAT PART OF THE NORTHEAST 1/4 OF SECTION 33, TOWN 8 NORTH, RANGE 16 WEST,
GRAND HAVEN TOWNSHIP, OTTAWA COUNTY, MICHIGAN, DESCRIBED AS COMMENCING AT A
POINT DUE EAST ALONG THE NORTH LINE OF SAID SECTION 33, 712.8 FEET AND SOUTH 01
DEGREES 58 MINUTES 00 SECONDS WEST 33.00 FEET FROM THE NORTH 1/4 CORNER OF
SAID SECTION 33, THENCE SOUTH 01 DEGREES 58 MINUTES 00 SECONDS WEST 624.0 FEET;
THENCE DUE EAST 191.95 FEET, THENCE NORTH 01 DEGREES 58 MINUTES 00 SECONDS
EAST 624.00 FEET, THENCE DUE WEST 191.95 FEET TO THE POINT OF BEGINNING.

PARCEL 2:
A PARCEL OF LAND IN SECTION 33, TOWN 8 NORTH, RANGE 16 WEST, GRAND HAVEN
TOWNSHIP, OTTAWA COUNTY, MICHIGAN, DESCRIBED AS: BEGINNING 594.8 FEET EAST AND
33 FEET SOUTH OF THE NORTH 1/4 CORNER OF SAID SECTION 33; RUNNING THENCE SOUTH
1 DEGREES 58 MINUTES WEST 624 FEET; THENCE EAST AND PARALLEL TO THE NORTH LINE
OF SAID SECTION 33, 118 FEET; THENCE NORTH 1 DEGREES 58 MINUTES EAST 624 FEET;
THENCE WEST AND PARALLEL TO THE NORTH LINE OF SAID SECTION 33, 118 FEET TO THE
PLACE OF BEGINNING.

PARCEL 3:
PART OF THE NORTH THEE-QUARTERS (N 3/4) OF THE NORTHWEST ONE-QUARTER (NW 1/4)
OF THE NORTHEAST ONE-QUARTER (NE 1/4) OF SECTION 33, TOWN 8 NORTH, RANGE 16
WEST, GRAND HAVEN TOWNSHIP, OTTAWA COUNTY, MICHIGAN; COMMENCING SOUTH
980.61 FEET AND SOUTH 89 DEGREES 28 MINUTES 46 SECONDS EAST 556.54 FEET FROM
THE NORTH ONE-QUARTER (N 1/4) CORNER; THENCE NORTH 02 DEGREES 13 MINUTES 27
SECONDS EAST 52.00 FEET; THENCE SOUTH 89 DEGREES 28 MINUTES 46 SECONDS EAST
250.00 FEET; THENCE NORTH 02 DEGREES 13 MINUTES 27 SECONDS EAST 00.00 FEET;
THENCE NORTH 89 DEGREES 28 MINUTES 46 SECONDS WEST 250.00 FEET; THENCE NORTH
02 DEGREES 13 MINUTES 27 SECONDS EAST 74.74 FEET; THENCE SOUTH 89 DEGREES 44
MINUTES 33 SECONDS EAST 802.48 FEET; THENCE SOUTH 00 DEGREES 42 MINUTES 10
SECONDS WEST 330.28 FEET; THENCE NORTH 89 DEGREES 28 MINUTES 46 SECONDS WEST
811.14 FEET TO BEGINNING.
TOGETHER WITH AN EASEMENT FOR INGRESS AND EGRESS DESCRIBED AS: BEGINNING AT
A POINT ON THE NORTH AND SOUTH 1/4 LINE OF SAID SECTION 33 WHICH IS SOUTH 00
DEGREES 00 MINUTES WEST 980.61 FEET FROM THE NORTH 1/4 CORNER OF SAID SECTION
33; THENCE SOUTH 89 DEGREES 28 MINUTES 46 SECONDS EAST 556.54 FEET; THENCE
NORTH 02 DEGREES 13 MINUTES 27 SECONDS EAST 40.00 FEET; THENCE NORTH 89
DEGREES 28 MINUTES 46 SECONDS WEST 558.09 FEET; THENCE SOUTH 00 DEGREES 00
MINUTES 00 SECONDS WEST 40.00 FEET TO POINT OF BEGINNING.

PARCEL 4:
PART OF THE NORTH 3/4 OF THE NORTHWEST 1/4 OF THE NORTHEAST 1/4 OF SECTION 33,
TOWN 8 NORTH, RANGE 16 WEST, GRAND HAVEN TOWNSHIP, OTTAWA COUNTY, MICHIGAN,
DESCRIBED AS: COMMENCING SOUTH 89°44'33" EAST 1379.74 FEET AND SOUTH 00°42'10"
WEST 280.00 FEET FROM THE NORTH 1/4 CORNER; THENCE NORTH 89°44'33" WEST 224.99
FEET; THENCE SOUTH 00°42'10" WEST 76.63 FEET; THENCE NORTH 89°44'33" WEST 93.05
FEET; THENCE SOUTH 00°42'10" WEST 300.00 FEET; THENCE SOUTH 89°44'33" EAST 318.04
FEET; THENCE NORTH 00°42'10" EAST 376.63 FEET TO BEGINNING.

PARCEL 5:
THAT PART OF THE NORTHWEST 1/4 OF THE NORTHEAST 1/4 OF SECTION 33, TOWN 8
NORTH, RANGE 16 WEST, GRAND HAVEN TOWNSHIP, OTTAWA COUNTY, MICHIGAN,
DESCRIBED AS: COMMENCING AT A POINT ON THE SOUTHERLY RIGHT OF WAY LINE OF
ROBBINS ROAD WHICH IS SOUTH 89°44'33" EAST ALONG THE NORTH LINE OF SAID SECTION
33, 970.79 FEET AND SOUTH 02°13'27" WEST 33.02 FEET FROM THE NORTHWEST CORNER
THEREOF; THENCE SOUTH 02°13'27" WEST 323.81 FEET; THENCE SOUTH 89°44'33" EAST
100.39 FEET; THENCE SOUTH 00°42'10" WEST 300.00 FEET; THENCE NORTH 89°44'33" WEST
174.39 FEET; THENCE NORTH 02°13'27" EAST 623.98 FEET; THENCE SOUTH 89°44'33" EAST
66.04 FEET TO THE POINT OF BEGINNING.

SURVEY PROVIDED BY:
BOUNDARY & TOPOGRAPHIC SURVEY PROVIDED BY EXXEL ENGINEERING, INC ON A
DRAWING TITLED WATER / SEWER  PRELIMINARY MIXED  USE  PUD LAYOUT, DATED
NOVEMBER 14, 2017.

BENCHMARKS:
BM #1:TOP OF SW FLANGE BOLT ON HYDRANT, LOCATED 8 FEET SOUTH OF EDGE OF 

BIT FOR ROBBINS ROAD AND 298 FEET WEST OF THE CENTERLINE OF S GRIFFIN
STREET - 2.6 FEET ABOVE GROUND LEVEL. ELEVATION: 603.48 (NAVD 88 DATUM).

FLOODPLAIN DATA:
THE ENTIRE SITE IS DESIGNATED ZONE "X", "AREA DETERMINED TO BE OUTSIDE
OF 0.2” ANNUAL CHANCE FLOODPLAIN" ACCORDING TO FEMA FLOOD INSURANCE RATE MAP
COMMUNITY-PANEL NUMBER 26139C0087E , EFFECTIVE DATE: DECEMBER 16, 2011.

WETLAND DATA:
THERE ARE NO WETLANDS ON THE SUBJECT PROPERTY BASED ON MAPPING PUBLISHED
BY THE U.S. FISH & WILDLIFE SERVICE NATIONAL WETLANDS INVENTORY MAPS.

GROUND LIGHT

EXISTING SANITARY
STRUCTURES:
EX S-1
RIM: 600.5
8" (E) INV: 593.82

EX S-2
RIM: 602.6
8" (W) & (S) INV: 592.84

EX S-3
RIM: 601.0
8" (N) INV: 592.58
12" (E) INV: 592.25
12" (S) INV: 592.15

EX S-4
RIM: 603.8
12" (N) & (S) INV: 591.43

EX S-5
TOP 604.13
12" CHANNEL
(N) INV: 590.73
(W) INV: 590.63

EX S-6
TOP 605.96
12" CHANNEL (E-W) 589.96

EX S-7
TOP 604.63
12" CHANNEL (E & S) 589.13

TEL PIT

BRIAN T. SINNOTT
MI - REGISTRATION #6201052169

EXP. DATE 10/31/2019
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RELEASE DATE

PROJECT

SHEET

55O 3 MILE N.W.  SUITE B
GRAND RAPIDS, MI 49544
(616)  785 - 5656

ParadigmAE.com

GRAND

WEB

RAPIDS

333 E. STATE STREETTRAVERSE
CITY TRAVERSE CITY, MI 49684

(231)  346 - 3030

1712151

LAKESHORE
GARDENS
APARTMENTS

A PLANNED UNIT
DEVELOPMENT
17114 ROBBINS ROAD
GRAND HAVEN, MI  49417

DEVELOPER

MAIN STREET
CAPITAL GROUP

18000 COVE STREET, STE 201
SPRING LAKE, MI 49456

NOTE:  ALL UTILITIES SHOWN ARE APPROXIMATE
LOCATIONS FROM FIELD DATA AND AVAILABLE
INFORMATION.  THEY SHOULD NOT BE INTERPRETED
AS EXACT LOCATIONS NOR SHOULD THEY BE
ASSUMED TO BE THE ONLY UTILITIES IN THE AREA.

N

0 50' 100'

SITE DATA:
SITE: 11.47 ACRES
ZONED: R-4 MULTI FAMILY RESIDENTIAL

MINIMUM LOT AREA: 3,000 SFT
MINIMUM LOT WIDTH: 100'
MAXIMUM BUILDING HEIGHT: 35' OR 3 STORIES
MINIMUM FLOOR AREA PER UNIT:884 SFT

FRONT BUILDING SETBACK: 100'
SIDE BUILDING SETBACK: 10'
REAR BUILDING SETBACK: 30'

BUILDING FOOTPRINT: 90,179 SFT
BUILDING HEIGHT: 3 STORIES
TOTAL BUILDING FLOOR AREA: 270,537 SFT
TOTAL NUMBER OF UNITS: 306 @ 884 SFT EACH

TOTAL PARKING AREA: 185,466 SFT
PARKING SPACES REQUIRED: 612 @ 2 PER UNIT
PARKING SPACES PROVIDED: 612PROPOSED 3 STORY BUILDING

90,179 SFT FOOTPRINT
270,537 SFT TOTAL FLOOR AREA

50
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BRIAN T. SINNOTT
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NOT FOR CONSTRUCTION

C-102

CIVIL PARALLEL
PLAN

01-16-18 PUD APPLICATION
02-07-18 PUD APPLICATION
03-09-18 PUD APPLICATION
04-27-18 PUD APPLICATION
05-15-18 PUD APPLICATION
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NOTE:  ALL UTILITIES SHOWN ARE APPROXIMATE
LOCATIONS FROM FIELD DATA AND AVAILABLE
INFORMATION.  THEY SHOULD NOT BE INTERPRETED
AS EXACT LOCATIONS NOR SHOULD THEY BE
ASSUMED TO BE THE ONLY UTILITIES IN THE AREA.
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GENERAL NOTES:
REFER TO ARCHITECTURAL PLANS FOR DETAILS OF CONCRETE SIDEWALK AROUND BUILDING, AND CONCRETE DUMPSTER
PAD.

REFER TO ARCHITECTURAL FOUNDATION PLAN FOR DETAILING OF BUILDING AND EXACT BUILDING DIMENSIONS.

REFER TO LANDSCAPE PLAN FOR FOR RESTORATION OF ALL NON PAVED SURFACES.

OWNER HAS SUBMITTED FOR AND OBTAINED THE FOLLOWING SITE RELATED PERMITS:
AGENCY PERMIT #

OWNER HAS SUBMITTED FOR AND IS IN THE PROCESS OF OBTAINING THE FOLLOWING SITE RELATED PERMITS:
AGENCY PERMIT
GRAND HAVEN TOWNSHIP PLANNED UNIT DEVELOPMENT / SPA
OTTAWA COUNTY WATER RESOURCES COMMISSIONER STORMWATER / DRAIN USE APPROVAL
CITY OF GRAND HAVEN ROBBINS ROAD DRIVEWAYS

UPON AWARD OF CONTRACT, CONTRACTOR WILL BE RESPONSIBLE TO CHECK WITH ENGINEER AND JURISDICTION ON
STATUS OF THE PERMIT(S) LISTED ABOVE.

CONTRACTOR IS RESPONSIBLE TO OBTAIN ALL SITE RELATED PERMITS NOT BEING OBTAINED BY THE OWNER.
CONTRACTOR IS REQUIRED TO COMPLETE THE APPLICATION, AND SUBMIT NECESSARY DRAWINGS, FEES, ETC. TO THE
APPROPRIATE JURISDICTION.  CONTRACTOR SHALL PAY ALL FEES RELATED TO PERMIT(S) AND SECURE PERMIT(S) IN HIS
NAME.

CONTRACTOR IS RESPONSIBLE TO COORDINATE ALL SITE UTILITY CONNECTIONS AND INSPECTIONS WITH THE PROPER
JURISDICTION AND PAY ALL ASSOCIATED FEES.

THE CONTRACTOR SHALL FIELD VERIFY LOCATION AND ELEVATION OF EXISTING WATER, SANITARY SEWER, AND STORM
SEWER CROSSINGS AND CONNECTION POINTS PRIOR TO CONSTRUCTION.  CONTACT ENGINEER WITH ANY
DISCREPANCIES.

ALL DIMENSIONS SHOWN TO CONCRETE CURB AND GUTTER ARE TO BACK OF CURB UNLESS OTHERWISE NOTED.

CONCRETE GUTTER PAN TO TIP IN THE DIRECTION OF THE ADJACENT PAVEMENT.

ALL PAVEMENT MARKINGS SHALL BE 4" WIDE.  STANDARD PARKING SPACES SHALL BE MARKED IN YELLOW AND BARRIER
FREE SPACES IN BLUE.  EACH BARRIER FREE SPACE SHALL BE PROVIDED WITH A PAINTED PAVEMENT SYMBOL, A PRECAST
CONCRETE BUMPER BLOCK, AND A SIGN PER THE MANUAL OF UNIFORM TRAFFIC CONTROLS.

REFERENCE SOILS REPORT FOR BORING LOGS AND PREPARATION AND CONSTRUCTION PROCEDURES FOR SUBBASE AND
DESIGN SECTION OF ALL PAVED AREAS.

ALL MDOT REFERENCES ARE TO THE 2012 EDITION.

PROPOSED LEGEND

FENCE
LANDSCAPE CURB
INVERTED CURB & GUTTER
STANDARD CURB & GUTTER

STANDARD DUTY BITUMINOUS

CONCRETE PAVEMENT

CONCRETE SIDEWALK

SIDEWALK RAMP

LANDING AREA

LIGHT POLE
(SEE ELECTRICAL DRAWINGS)

PROJECT SIGN
PER ORDINANCE

PROPOSED LAND USE SUMMARY:
PARCEL B = 2.97 ACRES
    CURRENT ZONING = C-1 AND I-1
    PROPOSED USE = MULTIFAMILY

(APARTMENTS)

PARCEL C = 8.49 ACRES
    CURRENT ZONING = C-1 AND I-1
    PROPOSED USE = MULTIFAMILY

   (APARTMENTS)

TOTAL SITE AREA = 11.47 ACRES

LANDSCAPING AND OPEN SPACE:
PARCEL B & C - PARKING LOT INTERIOR LANDSCAPING:

PARKING LOT AREA = 129,853 SFT (2.98 AC)
REQUIRED = 8,657 SFT (1 SFT PER 15 SFT)
PROVIDED = 18,849 SFT

PARCEL B & C - OPEN SPACE:
PARCEL B & C AREA = 499,423 SFT (11.47 AC)
REQUIRED OPEN SPACE  = 99,885 SFT (20%)
PROVIDED OPEN SPACE  = 10+,275 SFT (22%)

RESIDENTIAL PUD DENSITY:
UNITS PROPOSED IN PARALLEL PLAN = 306 UNITS

BASE R-4 DENSITY ALLOWED PER ORDINANCE
    1 DWELLING UNIT PER 3,000 SFT
    499,423 SFT / 3000 SFT = 166 DWELLING UNITS

PUD DENSITY BONUS
    20% OPEN SPACE = 8% DENSITY BONUS
    COMMUNITY CLUBHOUSE = 5% DENSITY BONUS
    TOTAL DENSITY BONUS = 13%
    166 UNITS X 1.13 = 187 DWELLING UNITS

ALL UNITS ARE EITHER 1 OR 2 BEDROOM RANGING FROM
496 SFT TO 1,070 SFT

PARKING DATA:
APARTMENTS REQUIRE 2 SPACES PER DWELLING UNIT
    156 DWELLING UNITS X 2 = 312 SPACES

CLUBHOUSE POOL IS ACCESSORY TO APARTMENTS
HOWEVER 6 SPACES ARE ALLOCATED TO THE
CLUBHOUSE AREA BEYOND THE REQUIRED AMOUNT

PROPOSED PARKING: 
    224 SURFACE PARKING SPACES
      94 GARAGE SPACES
      TOTAL 318 TOTAL SPACES

THE PROPOSED PARKING ABOVE INCLUDES BARRIER
FREE SPACES AS FOLLOWS:

14 BARRIER FREE SURFACE SPACES
  8 BARRIER FREE GARAGE SPACES

PARKING SPACE: 9' x 18'
DRIVE AISLE: 24' MINIMUM

BUILDING "A":  24 UNITS, 3 STORIES, 9,044 SFT PER FLOOR
FFE: 603.40

BUILDING "B": 30 UNITS, 3 STORIES, 11,857 SFT PER FLOOR
FFE: 603.40

BUILDING "E":  24 UNITS, 3 STORIES AT 9,044 SFT PER FLOOR
FFE: 605.30
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3,400 SFT
FFE = 604.00

FULL ACCESS DRIVEWAY  WITH DECELERATION
LANE TO BE PERMITTED BY CITY OF GRAND HAVEN

PROPOSED PARCELS
A-1 & A-2

ARE NOT PART OF PUD

PO
OL

PUD OPEN SPACE

INTERIOR LANDSCAPING

BP BUMP POST

GRAVEL DRIVE

HYDRANT BOLLARD LIGHT
(SEE ELECTRICAL DRAWINGS)
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GENERAL NOTES:
DESCRIPTION OF PUD PARCEL (PARCELS B & C):
PART OF THE NE 1/4 OF SECTION 33, T8N, R16W, GRAND HAVEN TOWNSHIP, OTTAWA COUNTY, MICHIGAN, DESCRIBED AS:
COMMENCING AT THE NORTH 1/4 CORNER OF SAID SECTION 33; THENCE N90°00'E 594.80 FEET ALONG THE NORTH LINE OF
SAID NE 1/4; THENCE S01°58'00"W 283.17 FEET TO THE PLACE OF BEGINNING OF THIS DESCRIPTION; THENCE N90°00'E 375.99
FEET; THENCE S01°58'00"W 73.66 FEET; THENCE N90°00'E 193.44 FEET; THENCE N00°26'43"E 76.63 FEET; THENCE N90°00'E
224.99 FEET; THENCE S00°26'43"W 706.91 FEET; THENCE N89°44'13"W 811.14 FEET; THENCE N01°58'00"E 52.00 FEET; THENCE
S89°44'13"E 250.00 FEET; THENCE N01°58'00”E 200.00 FEET; THENCE N89°44'13"W 250.00 FEET; THENCE
N01°58'00"E 448.57 FEET TO THE PLACE OF BEGINNING.
THIS PARCEL CONTAINS 11.47 ACRES.

DESCRIPTION OF OVERALL PARCEL (A-1, A-2, B & C):
PART OF THE NE 1/4 OF SECTION 33, T8N, R16W, GRAND HAVEN TOWNSHIP, OTTAWA COUNTY, MICHIGAN, DESCRIBED AS:
COMMENCING AT THE NORTH 1/4 CORNER OF SAID SECTION 33; THENCE N90°00'E 594.80 FEET ALONG THE NORTH LINE OF
SAID NE 1/4; THENCE S01°58'00"W 33.02 FEET TO THE SOUTHERLY LINE OF ROBBINS ROAD AND THE PLACE OF BEGINNING
OF THIS DESCRIPTION; THENCE N90°00'E 375.99 FEET ALONG SAID SOUTHERLY LINE; THENCE S01°58'00"W 323.81 FEET;
THENCE N90°00'E 193.44 FEET; THENCE N00°26'43"E 76.63 FEET; THENCE N90°00'E 224.99 FEET; THENCE
S00°26'43"W 706.91 FEET; THENCE N89°44'13"W 811.14 FEET; THENCE N01°58'00"E 52.00 FEET; THENCE
S89°44'13"E 250.00 FEET; THENCE N01°58'00”E 200.00 FEET; THENCE N89°44'13"W 250.00 FEET; THENCE
N01°58'00"E 698.72 FEET TO THE PLACE OF BEGINNING.
THIS PARCEL CONTAINS 13.62 ACRES.
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BUILDING "F"  24 UNITS, 3 STORIES,
9,044 SFT PER FLOOR FFE: 602.50
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CIVIL LAYOUT PLAN

01-16-18 PUD APPLICATION
02-07-18 PUD APPLICATION
03-09-18 PUD APPLICATION
04-27-18 PUD APPLICATION
05-15-18 PUD APPLICATION



NOTE:  ALL UTILITIES SHOWN ARE APPROXIMATE
LOCATIONS FROM FIELD DATA AND AVAILABLE
INFORMATION.  THEY SHOULD NOT BE INTERPRETED
AS EXACT LOCATIONS NOR SHOULD THEY BE
ASSUMED TO BE THE ONLY UTILITIES IN THE AREA.
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NORTH LINE OF THE NE 1/4, SECTION 33

ESMT. FOR INGRESS & EGRESS
PER  L. 2830, PG. 870
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EXCLUSIVE EASEMENT AREA
PER INST. NO. 2013-0049752

20' WIDE ESMT.
FOR WATER MAIN

20' ESMT. FOR
PUBLIC UTILITIES
PER L. 961, PG. 1

10' ESMT. FOR PUBLIC
UTILITIES PER L. 961, PG. 1

594.80'

NORTH 1/4 CORNER,
SECTION 33, T08N, R16W

5' WIDE UTILITY ESMT. PER
L. 3941, PG. 231 & L. 5739, PG. 855

& INST. NO. 2013-0049752
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PERMITTED ROUTE OF POLES AND WIRE

 PER ESMT. TO CONSUMERS ENERGY CO.

PER L. 348, PG. 214 & L. 348, PG. 215
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CITY OF GRAND HAVEN
1106 ROBBINS ROAD

ZONING: COMMERCIAL

CITY OF GRAND HAVEN
1116 ROBBINS ROAD

ZONING: COMMERCIAL

CITY OF GRAND HAVEN
1830 172ND AVENUE

ZONING: COMMERCIAL

GRAND HAVEN CHARTER TOWNSHIP
15070 172ND AVENUE

ZONING: RR, RURAL RESIDENTIAL
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GRAND HAVEN CHARTER TOWNSHIP
17034 ROBBINS ROAD

ZONING: SP, SERVICE PROFESSIONAL

GRAND HAVEN CHARTER TOWNSHIP
17040 ROBBINS ROAD

ZONING: SP, SERVICE PROFESSIONAL

GRAND HAVEN CHARTER TOWNSHIP
17064 ROBBINS ROAD

ZONING: SP, SERVICE PROFESSIONAL

CITY OF GRAND HAVEN
1201 ROBBINS ROAD

ZONING:
SINGLE FAMILY RESIDENTIAL

CITY OF GRAND HAVEN
1205 ROBBINS ROAD

ZONING:
SINGLE FAMILY RESIDENTIAL

CITY OF GRAND HAVEN
1149 ROBBINS ROAD

ZONING:
SINGLE FAMILY RESIDENTIAL

CITY OF GRAND HAVEN
1215 ROBBINS ROAD

ZONING:
SINGLE FAMILY RESIDENTIAL

CITY OF GRAND HAVEN
1221 ROBBINS ROAD

ZONING:
SINGLE FAMILY RESIDENTIAL

CITY OF GRAND HAVEN
1225 ROBBINS ROAD

ZONING:
SINGLE FAMILY RESIDENTIAL

CITY OF GRAND HAVEN
1241 ROBBINS ROAD

ZONING:
SINGLE FAMILY RESIDENTIAL

CITY OF GRAND HAVEN
1717 S. GRIFFIN STREET

ZONING:
SINGLE FAMILY RESIDENTIAL
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154 FT

59 FT

89 FT

111 FT

113 FT

169 FT

22 FT

124 FT

140 FT

105 FT

85 FT

110 FT

110 FT

78 FT

107 FT

98 FT

SLOPE

0.50%

0.32%

1.31%

0.29%

0.18%

0.22%

1.00%

0.42%

0.50%

1.52%

0.45%

0.65%

0.34%

0.20%

0.50%

0.32%

PROPOSED STORM SEWER PIPE TABLE
UP STREAM
STRUCTURE

19

21

22

23

24

25

26

28

29

31

33

35

36

DOWN STREAM
STRUCTURE

20

22

23

24

25

26

27

29

30

33

35

36

37

SIZE

30"

12"

12"

12"

12"

12"

18"

12"

12"

36"

36"

36"

36"

LENGTH

98 FT

54 FT

72 FT

72 FT

114 FT

122 FT

149 FT

68 FT

73 FT

175 FT

82 FT

60 FT

8 FT

SLOPE

0.21%

0.86%

0.32%

0.32%

0.32%

0.76%

0.20%

0.32%

0.32%

0.54%

0.54%

0.54%

0.54%

PROPOSED STORM SEWER STRUCTURE TABLE
STRUCTURE

NUMBER

1

2

3

4

5

6

8

9

10

11

13

14

15

16

17

18

19

22

23

24

25

26

28

29

31

33

35

36

37

STRUCTURE
TYPE & SIZE

YD
2' Ø STANDARD

CB
5' Ø STANDARD

CB
2' Ø STANDARD

CB
5' Ø STANDARD

CB
4' Ø STANDARD

CB
4' Ø STANDARD

ST
4' Ø STANDARD

YD
4' Ø STANDARD

CB
4' Ø STANDARD

ST
5' Ø STANDARD

CB
4' Ø STANDARD

CB
4' Ø STANDARD

CB
4' Ø STANDARD

CB
4' Ø STANDARD

CB
2' Ø STANDARD

CB
4' Ø STANDARD

CB
5' Ø STANDARD

CB
4' Ø STANDARD

CB
4' Ø STANDARD

CB
4' Ø STANDARD

CB
4' Ø STANDARD

CB
4' Ø STANDARD

YD
4' Ø STANDARD

CB
4' Ø STANDARD

OC
7' Ø STANDARD

CB
5' Ø STANDARD

ST
6' Ø STANDARD

CB
6' Ø STANDARD

ST
6' Ø STANDARD

RIM ELEV.
CASTING TYPE

RIM = 602.32
EJ 1040-N

RIM = 603.47
EJ 1040-N

RIM = 603.66
EJ 7045-M1-T1

RIM = 603.16
EJ 1040-M1

RIM = 602.99
EJ 1040-M1

RIM = 603.08
EJ 1040-M1

RIM = 602.89
EJ 1040-B

RIM = 601.00
EJ 1040-N

RIM = 600.97
EJ 1040-B

RIM = 601.45
EJ #1040-B

RIM = 601.54
EJ 1040-M1

RIM = 601.39
EJ 1040-M1

RIM = 601.39
EJ 1040-M1

RIM = 601.39
EJ 1040-M1

RIM = 600.53
EJ 1040-M1

RIM = 600.53
EJ 1040-M1

RIM = 600.86
EJ 1040-M1

RIM = 601.63
EJ 1040-M1

RIM = 601.63
EJ 1040-M1

RIM = 601.53
EJ 1040-M1

RIM = 601.34
EJ 1040-M1

RIM = 601.39
EJ 1040-M1

RIM = 599.39
EJ 1040-N

RIM = 600.35
EJ 1040-M1

RIM = 599.45
STANDARD

RIM = 600.13
EJ 7045-M1-T1

RIM = 600.64
EJ 1040-B

RIM = 599.95
EJ 7030-M1-T1

RIM = 600.03
EJ 1040-M1

INVERT

12" (N) = 599.32

12" (S) = 598.55
12" (SW) = 598.55

12" (NE) = 600.66

12" (NE) = 598.36
12" (SW) = 599.50
15" (W) = 598.36

15" (E) = 598.04
18" (W) = 598.04

18" (E) = 597.83
18" (N) = 597.83

18" (S) = 597.46
12" (SE) = 599.78
18" (W) = 597.46

12" (N) = 598.00

12" (S) = 597.47
12" (E) = 597.47

18" (E) = 596.94
12" (S) = 597.15
12" (W) = 596.77
24" (N) = 596.77

12" (E) = 598.30
15" (W) = 598.05

15" (E) = 597.67
15" (W) = 597.67

15" (E) = 596.96
18" (W) = 596.96

18" (E) = 596.58
18" (W) = 596.58

12" (E) = 597.29

12" (W) = 596.75
12" (E) = 596.74

18" (E) = 596.42
12" (W) = 596.43
24" (S) = 596.66
30" (N) = 596.21

12" (N) = 598.44
12" (S) = 598.44

12" (N) = 598.21
12" (S) = 598.21

12" (N) = 597.98
12" (W) = 597.98

12" (E) = 597.61
12" (W) = 597.61

12" (E) = 596.68
18" (W) = 596.68

12" (NW) = 596.49

12" (SE) = 596.27
12" (SW) = 596.27

4" (SW) = 595.00
36" (N) = 595.00

36" (S) = 594.06
12" (E) = 596.09
36" (N) = 594.06

36" (S) = 593.62
36" (W) = 593.62

36" (E) = 593.29
36" (N) = 593.29

36" (S) = 593.25
36" (E) = 592.93
30" (W) = 593.23

NOTE:  ALL UTILITIES SHOWN ARE APPROXIMATE
LOCATIONS FROM FIELD DATA AND AVAILABLE
INFORMATION.  THEY SHOULD NOT BE INTERPRETED
AS EXACT LOCATIONS NOR SHOULD THEY BE
ASSUMED TO BE THE ONLY UTILITIES IN THE AREA.

NOTE:  T
HIS D

OCUMENT IS

 PRELIM
INARY IN

 NATURE

AND IS
 NOT A FINAL, S

IGNED AND SEALE
D DOCUMENT.

N

0 50' 100'

NOT FOR CONSTRUCTION

Tu
es

da
y, 

M
ay

-1
5-

20
18

 a
t 3

:1
0p

m
   

\\p
d-

file
1\

Jo
bs

$\
17

12
15

1 
Ro

bb
ins

 R
oa

d 
M

ixe
d-

Us
e\

Dr
aw

ing
s -

 1
71

11
51

\C
ivi

l\1
51

C-
11

1.
dw

g 
  b

kv
ARCHITECTS

paradigm
design

ENGINEERS

DATE DESCRIPTION
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GRAND RAPIDS, MI 49544
(616)  785 - 5656

ParadigmAE.com

GRAND
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RAPIDS

333 E. STATE STREETTRAVERSE
CITY TRAVERSE CITY, MI 49684

(231)  346 - 3030

1712151

LAKESHORE
GARDENS
APARTMENTS

A PLANNED UNIT
DEVELOPMENT
17114 ROBBINS ROAD
GRAND HAVEN, MI  49417

DEVELOPER

MAIN STREET
CAPITAL GROUP

18000 COVE STREET, STE 201
SPRING LAKE, MI 49456

BUILDING "A"
FFE: 603.40

BUILDING "B"
FFE: 603.40

BU
IL

DI
NG

 "C
"

FF
E:

 60
3.

40
BU

IL
DI

NG
 "D

"
FF

E:
 60

5.
50

GA
RA

GE

STORMWATER
DETENTION BASIN

(DRY BASIN)

GARAGEGARAGE

GARAGE

GA
RA

GE

GA
RA

GECOMMUNITY
CLUBHOUSE
FFE = 604.00

BRIAN T. SINNOTT
MI - REGISTRATION #6201052169

EXP. DATE 10/31/2019

8" WATER

8"
 W

AT
ER

8" WATER

8"
 W

AT
ER

FIRE PROTECTION, 4 INCH

DOMESTIC SERVICE 2 INCH

DOMESTIC SERVICE 2 INCH

FIRE PROTECTION, 4 INCH
DOMESTIC SERVICE 2 INCH

FIRE PROTECTION, 4 INCH
DOMESTIC SERVICE 2 INCH

FIRE PROTECTION, 4 INCH

DOMESTIC SERVICE 2 INCH

STANDARD DUTY BITUMINOUS

CONCRETE PAVEMENT

CONCRETE SIDEWALK

SIDEWALK RAMP

GRAVEL DRIVE

PROPOSED LEGEND

COMANHOLE CATCH BASIN

WATER VALVE

FLARED END SECTION

90° BEND 45° BEND

CLEAN OUT

CURB STOP

TEE

FENCE
WATER MAIN
SANITARY SEWER
STORM SEWER

LANDSCAPE CURB
INVERTED CURB & GUTTER
STANDARD CURB & GUTTER

UNDERDRAIN

8"
 W

AT
ER

GENERAL PRIVATE UTILITY NOTES:
PROPOSED PRIVATE UTILITY SERVICE AS SHOWN ARE SCHEMATIC ONLY.  ACTUAL LOCATION TO BE COORDINATED WITH
INDIVIDUAL UTILITY COMPANY AND APPROVED BY OWNER.

ALL PROPOSED UTILITIES WILL BE INSTALLED UNDERGROUND.

CONTRACTOR SHALL COORDINATE LOCATION OF ALL PRIVATE UTILITIES (GAS, ELECTRIC, PHONE, CABLE, ETC.) WITH THE
LOCAL UTILITY COMPANIES AND THE MECHANICAL DRAWINGS.  COORDINATE ALL PRIVATE UTILITY LOCATIONS WITH ALL
SUB-SURFACE SITE UTILITIES SHOWN ON THIS PLAN.

GENERAL SANITARY SERVICE NOTES:
SITE CONTRACTOR TO END SANITARY LATERAL WITH A CLEAN-OUT AND TEMPORARY CAP AT 5' FROM BUILDING.
COORDINATE CONNECTION WITH BUILDING PLUMBING CONTRACTOR.

SANITARY SEWER SERVICE LATERAL AND FITTINGS SHALL BE PVC PER ASTM D3034, SDR 26.  JOINTS TO BE ELASTOMERIC
SEALS IN ACCORDANCE WITH ASTM F477.

MATERIALS, INSTALLATION, AND TESTING OF SANITARY SEWER SERVICES SHALL CONFORM TO GRAND HAVEN CHARTER
TOWNSHIP PUBLIC SERVICES DEPARTMENT WASTEWATER CONNECTION SPECIFICATIONS.

GENERAL STORM SEWER NOTES:
SITE CONTRACTOR TO END STORM CONNECTION 5' FROM BUILDING WITH A TEMPORARY CAP.  COORDINATE CONNECTION
WITH BUILDING PLUMBING CONTRACTOR.

STORM SEWER UNDERDRAIN (SPU) (12" - 60") SHALL BE SMOOTH INTERIOR CORRUGATED POLYETHYLENE PIPE PER
AASHTO M294 TYPE SP, AND SHALL BE PERFORATED AND PRE-WRAPPED WITH A 3.5 OZ/SY GEOTEXTILE FILTER SOCK.
JOINTS SHALL BE SOIL TIGHT.  PAVEMENT SUBGRADE TO BE GRADED TO SLOPE TOWARDS THE PROPOSED SPU TRENCHES
THROUGHOUT SITE.

UNDERDRAIN (4" - 10") SHALL BE SMOOTH INTERIOR CORRUGATED POLYETHYLENE PIPE TYPE S, PER AASHTO M252 AND
PRE-WRAPPED WITH A GEOTEXTILE FILTER SOCK.  PAVEMENT SUBGRADE TO BE GRADED TO SLOPE TOWARDS THE
PROPOSED SPU TRENCHES THROUGHOUT SITE.

STORM SEWER PIPE FOR ROOF DRAIN CONNECTIONS OR WHERE INDICATED TO BE PVC SHALL MEET THE REQUIREMENTS
OF ASTM D3034, SDR 26.  JOINTS TO BE ELASTOMERIC SEALS IN ACCORDANCE WITH ASTM F477.

MATERIALS, INSTALLATION, AND TESTING OF THE STORM SEWER SYSTEM SHALL CONFORM TO GRAND HAVEN CHARTER
TOWNSHIP PUBLIC SERVICES DEPARTMENT WASTEWATER CONNECTION SPECIFICATIONS STANDARDS.

GENERAL WATER SERVICE NOTES:
SITE CONTRACTOR TO END WATER SERVICE(S) AT 5' FROM BUILDING WITH TEMPORARY CAP(S).  COORDINATE
CONNECTION WITH BUILDING PLUMBING CONTRACTOR.

IRRIGATION WATER SERVICE TO BE TAPPED OFF WATER SERVICE INSIDE BUILDING UTILITY ROOM.  COORDINATE WITH
LANDSCAPER AND BUILDING PLUMBER.

FIRE PROTECTION LINE AND COMBINED SERVICE LINE SHALL BE DUCTILE IRON PER ANSI/AWWA C151/A21.51, THICKNESS
CLASS PER ANSI/AWWA C110/A21.50.  FITTINGS SHALL BE DUCTILE IRON PER ANSI/AWWA C110/A21.10, PRESSURE CLASS
350.

DOMESTIC SERVICE SHALL BE COPPER, TYPE K, ANNEALED AND SOFT TEMPER PER ASTM B-88.  FITTINGS SHALL CONFORM
TO ASTM B-88.

MINIMUM DEPTH OF BURY SHALL BE 60".

FIRE HYDRANT SHALL CONFORM TO ANSI / AWWA C-502 STANDARDS.

MATERIALS, INSTALLATION, AND TESTING OF WATER SERVICE LINES SHALL CONFORM TO GRAND HAVEN CHARTER
TOWNSHIP PUBLIC SERVICES DEPARTMENT WASTEWATER CONNECTION SPECIFICATIONS AND THE STATE PLUMBING
CODE.

SANITARY LATERAL, 4 INCH

SANITARY SAMPLING MANHOLE
ON EASEMENT LINE

SANITARY LATERAL, 4 INCH

SANITARY SAMPLING
MANHOLE ON EASEMENT LINE

SANITARY LATERAL, 4 INCH

SANITARY
SAMPLING MANHOLE
ON EASEMENT LINE

STUB FOR FUTURE CONNECTION TO
GRAND HAVEN TOWNSHIP WATER SYSTEM

PIPE PLUG

SANITARY LATERAL, 4 INCH

SANITARY
SAMPLING MANHOLE
ON EASEMENT LINE

SANITARY LATERAL, 4 INCH

CONNECT TO CITY OF GRAND HAVEN
WATER SYSTEM (OPEN CUT) CONNECT STORM SEWER TO

WARBER COUNTY DRAIN

CONNECT TO TOWNSHIP OF GRAND HAVEN
WATER SYSTEM (OPEN CUT)

SANITARY
SAMPLING MANHOLE
ON EASEMENT LINE

SANITARY LATERAL, 4 INCH

FDC FIRE DEPARTMENT CONNECTION

BUILDING "E"
FFE: 605.30 FIRE PROTECTION, 4 INCH

DOMESTIC SERVICE 2 INCH

8" 
SA

NI
TA

RY

8" WATER

SANITARY
SAMPLING MANHOLE
ON EASEMENT LINE

LANDING AREA

LIGHT POLE
(SEE ELECTRICAL DRAWINGS)

BP BUMP POST

HYDRANT

BOLLARD LIGHT
(SEE ELECTRICAL DRAWINGS)

SIGN

WALL LIGHT
(SEE ELECTRICAL DRAWINGS)

BUILDING "F"
FFE: 602.50

GARAGE

8"
 W

AT
ER

FIRE PROTECTION, 4 INCH

DOMESTIC
SERVICE 2 INCH

8"
 W

AT
ER

C-111

CIVIL OVERALL
UTILITY PLAN

01-16-18 PUD APPLICATION
02-07-18 PUD APPLICATION
03-09-18 PUD APPLICATION
04-27-18 PUD APPLICATION
05-15-18 PUD APPLICATION
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C/L ROBBINS ROAD (66' ROW)
CITY OF GRAND HAVEN
GRAND HAVEN CHARTER TWP.408.95'
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ESMT. FOR INGRESS & EGRESS
PER  L. 2830, PG. 870
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EXCLUSIVE EASEMENT AREA
PER INST. NO. 2013-0049752

20' WIDE ESMT.
FOR WATER MAIN

20' ESMT. FOR
PUBLIC UTILITIES
PER L. 961, PG. 1

10' ESMT. FOR PUBLIC
UTILITIES PER L. 961, PG. 1

594.80'

NORTH 1/4 CORNER,
SECTION 33, T08N, R16W

712.80'

12' NON-EXCLUSIVE
ACCESS EASEMENT

PER INST. NO. 2013-0049752

5' WIDE UTILITY ESMT. PER
L. 3941, PG. 231 & L. 5739, PG. 855

& INST. NO. 2013-0049752
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P.O.B.
PARCEL 3
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PERMITTED ROUTE OF POLES AND WIRE

 PER ESMT. TO CONSUMERS ENERGY CO.

PER L. 348, PG. 214 & L. 348, PG. 215

100 FT FRONT BUILDING SETBACK
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30 FT REAR BUILDING SETBACK
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20 FT SANITARY SEWER EASEMENT
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SB #1

SB #2

SB #3

SB #4

SB #5 SB #6

SB #7

SB #8
SB #9

SB #10 SB #11

SB #12

SB #13 SB #14

SB #15

SB #16

CITY OF GRAND HAVEN
1106 ROBBINS ROAD

ZONING: COMMERCIAL

CITY OF GRAND HAVEN
1116 ROBBINS ROAD

ZONING: COMMERCIAL

CITY OF GRAND HAVEN
1830 172ND AVENUE

ZONING: COMMERCIAL

GRAND HAVEN CHARTER TOWNSHIP
15070 172ND AVENUE

ZONING: RR, RURAL RESIDENTIAL
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GRAND HAVEN CHARTER TOWNSHIP
17034 ROBBINS ROAD

ZONING: SP, SERVICE PROFESSIONAL

GRAND HAVEN CHARTER TOWNSHIP
17040 ROBBINS ROAD

ZONING: SP, SERVICE PROFESSIONAL

GRAND HAVEN CHARTER TOWNSHIP
17064 ROBBINS ROAD

ZONING: SP, SERVICE PROFESSIONAL

CITY OF GRAND HAVEN
1201 ROBBINS ROAD

ZONING:
SINGLE FAMILY RESIDENTIAL

CITY OF GRAND HAVEN
1205 ROBBINS ROAD

ZONING:
SINGLE FAMILY RESIDENTIAL

CITY OF GRAND HAVEN
1149 ROBBINS ROAD

ZONING:
SINGLE FAMILY RESIDENTIAL

CITY OF GRAND HAVEN
1215 ROBBINS ROAD

ZONING:
SINGLE FAMILY RESIDENTIAL

CITY OF GRAND HAVEN
1221 ROBBINS ROAD

ZONING:
SINGLE FAMILY RESIDENTIAL

CITY OF GRAND HAVEN
1225 ROBBINS ROAD

ZONING:
SINGLE FAMILY RESIDENTIAL

CITY OF GRAND HAVEN
1241 ROBBINS ROAD

ZONING:
SINGLE FAMILY RESIDENTIAL

CITY OF GRAND HAVEN
1717 S. GRIFFIN STREET

ZONING:
SINGLE FAMILY RESIDENTIAL
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GENERAL SOIL EROSION AND SEDIMENTATION CONTROL NOTES:
IT IS THE OWNER'S RESPONSIBILITY TO OBTAIN THE SOIL EROSION PERMIT FROM THE PROPER GOVERNING AUTHORITY.

A CONTRACTOR / INSPECTOR SHALL INSPECT THE SOIL EROSION/SEDIMENT CONTROL DEVICES ONCE EACH WEEK AND/OR
WITHIN 24 HOURS OF A PRECIPITATION EVENT WHICH RESULTS IN A STORM DISCHARGE FROM THE SITE.

ALL DISTURBED NON-PAVEMENT AREAS MUST BE RESTORED WITH TOPSOIL, SEED, FERTILIZER, AND MULCH UNLESS
SODDED.  (SEE LANDSCAPING PLAN)

ALL SLOPES STEEPER THAN 1V:3H SHALL USE AN EROSION CONTROL BLANKET ([NORTH AMERICAN GREEN S150BN] OR
EQUAL).  ALL SLOPES BETWEEN 1V:4H AND 1V:3H SHALL USE AN EROSION CONTROL BLANKET ([NORTH AMERICAN GREEN
DS75] OR EQUAL).  UNLESS INDICATED OTHERWISE ON PLANS.

SEEDING SHOULD BE PREPARED ACCORDING TO THE MANUFACTURER'S RECOMMENDATIONS.  THE  CONTRACTOR /
INSPECTOR SHALL INSPECT THE AREA AFTER SEEDING IS COMPLETED.  AREAS THAT ARE BARE OR NOT MULCHED
PROPERLY WILL NEED TO BE SPOT SEEDED AND/OR RE-MULCHED.

SILT FENCE SHOULD BE TRENCHED IN, BACKFILLED, AND STAPLED OR STAKED ACCORDING TO THE MANUFACTURER'S
SPECIFICATIONS.  MAINTENANCE INCLUDES THE REMOVING OF BUILT-UP SEDIMENT WHEN THE SEDIMENT ACCUMULATES
TO 1/3 TO 1/2 THE HEIGHT OF THE FENCE.  CONTRACTOR WILL HAVE TO REMOVE, REPLACE, RETRENCH, OR REBACKFILL
THE FENCE IF IT FAILS.  IT WOULD ALSO BE NECESSARY TO REINSTALL IF ANY PORTION OF THE FENCING WAS DAMAGED
BY CONSTRUCTION MACHINERY.

INLET FILTERS SHALL BE SILT SACKS, DANDY BAGS, OR APPROVED EQUAL.  INLET FILTERS SHOULD BE INSPECTED FOR
BUILDUP OF SILT AND OTHER DEBRIS.  THIS IS EVIDENT IF STRUCTURE IS CAUSING FLOODING.  MAINTENANCE WOULD
CONSIST OF REMOVING OF SEDIMENTS OR REPLACING FILTER AS NECESSARY.

SOIL EROSION CONTROL METHODS SHOWN ARE A GUIDELINE AND DO NOT RELIEVE THE CONTRACTOR FROM ADDITIONAL
METHODS THAT MAY BE REQUIRED BY THE SOIL EROSION CONTROL PERMIT.

DETENTION BASIN(S) SHALL BE ONE OF THE FIRST ITEMS CONSTRUCTED AND SHALL BE USED AS A TEMPORARY
SEDIMENTATION BASIN UNTIL THE SITE IS STABILIZED.  THE CONTRACTOR IS RESPONSIBLE FOR REMOVING ALL
ACCUMULATED SEDIMENT AND RESTORATION OF THE BASIN PRIOR TO ACCEPTANCE BY THE [OWNER] [REGULATORY
AGENCY].

THE CONTRACTOR WILL ENGAGE A CERTIFIED STORM WATER OPERATOR IN ACCORDANCE WITH EPA PHASE II RULES TO
MEET REQUIREMENTS OF THE PERMIT.  THIS OPERATOR WILL INSPECT THE JOB SITE AS REQUIRED BY RULE, NOTIFY JOB
SITE SUPERINTENDENT OF ANY DEFICIENCIES, AND ENTER FINDINGS IN THE JOB SITE INSPECTION JOB BOOK.

TOTAL DISTURBED AREA = 13.12 ACRES. APPROXIMATELY 19,000 CUBIC YARDS OF FILL WILL BE REQUIRED TO ACHIEVE
PROPOSED GRADERS, NOT INCLUDING PAVEMENT SECTION MATERIALS.

GENERAL CONTRACTOR SHALL COMPLETE CONSTRUCTION SEQUENCE SCHEDULE
WHEN MAKING APPLICATION FOR SOIL EROSION CONTROL PERMIT.

YEAR: 2018
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PLACE SILT FENCE
@ GRADING LIMITS
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PLACE SILT FENCE @ GRADING LIMITS

54 T

NOTE:  CONTRACTOR IS TO SWEEP STREET IMMEDIATELY
SHOULD SEDIMENT FROM SITE BE TRACKED ONTO
STREET.  PROVIDE CATCH BASIN INLET FILTERS AS
NECESSARY WITHIN STREET AND DOWNSTREAM OF SITE.

PLACE SILT FENCE
@ GRADING LIMITS PLACE SILT FENCE

@ GRADING LIMITS

COMANHOLE CATCH BASIN

WATER VALVE

FLARED END SECTION

CLEAN OUT

CURB STOP

FDC FIRE DEPARTMENT CONNECTION

LANDING AREA

LIGHT POLE
(SEE ELECTRICAL DRAWINGS)

BP BUMP POST

HYDRANT

BOLLARD LIGHT
(SEE ELECTRICAL DRAWINGS)

SIGN

WALL LIGHT
(SEE ELECTRICAL DRAWINGS)

NOTE:  CONTRACTOR IS TO SWEEP STREET IMMEDIATELY
SHOULD SEDIMENT FROM SITE BE TRACKED ONTO
STREET.  PROVIDE CATCH BASIN INLET FILTERS AS
NECESSARY WITHIN STREET AND DOWNSTREAM OF SITE.
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01-16-18 PUD APPLICATION
02-07-18 PUD APPLICATION
03-09-18 PUD APPLICATION
04-27-18 PUD APPLICATION
05-15-18 PUD APPLICATION
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 VIA EMAIL 

To: Mr. Ben Robbins 
Main Street Capital Group 

From: 
Michael J. Labadie, PE 
Brandon Hayes, PE, P.Eng. 
Fleis & VandenBrink 

Date: October 12, 2017 

Re: 
Proposed Robbins Road PUD  
Grand Haven Township, Michigan 
Traffic Impact Study 

Introduction 
This memorandum presents the results of the Traffic Impact Study (TIS) for the proposed PUD located on a 
13.62-acre parcel that currently includes a trucking/landscaping/snow removal/storage company (Bill Tysman 
Companies) in Grand Haven Township, Michigan.  The site comprises two distinct parcels included in the 
PUD: a 129-unit residential apartment development, and a 26,454 square foot (SF) self-storage development.  
These uses will share access to Robbins Road via a proposed new site access drive. 

Robbins Road is under the jurisdiction of the City of Grand Haven.  The subject property is located along the 
northern boundary of Grand Haven Township.  This TIS has been completed to identify the impacts (if any) of 
the proposed development on the following study intersections: 

• Robbins Road & 172nd Avenue, 

• Robbins Road & S. Griffin Street, and 

• The proposed site access points. 

The scope of the study was developed based on Fleis & VandenBrink’s (F&V) knowledge of the study area, 
understanding of the development program, accepted traffic engineering practice, and methodologies 
published by the Institute of Transportation Engineers (ITE).  Additionally, F&V solicited input regarding the 
scope of work from the City of Grand Haven and Grand Haven Township.   

Data Collection 
The existing weekday turning movement traffic volume data were collected for vehicles, cyclists, and 
pedestrians by F&V subconsultant Traffic Data Collection, Inc. (TDC) on Tuesday, September 19, 2017.  
Intersection turning movement counts were collected during the weekday AM (7:00 AM to 9:00 AM) and PM 
(2:00 PM to 6:00 PM) peak periods at all study intersections.  This data was used as a baseline to establish 
existing traffic conditions without the proposed development.  The peak hour volumes for each intersection 
were utilized for this study and the volumes were balanced upward through the study network.  At locations 
where access is provided between study intersections, “dummy” intersections were used to account for sink 
and source volumes, and through volumes were carried along the main study roadways.  Additionally, F&V 
collected an inventory of existing lane use and traffic controls and obtained existing traffic signal timing 
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information from the Grand Haven Board of Light & Power.  The applicable data referenced in this 
memorandum are attached.   

Existing Conditions 
Existing peak hour vehicle delays and Levels of Service (LOS) were calculated at the study intersections 
using Synchro (Version 10) traffic analysis software.  This analysis was based on the existing lane use and 
traffic control shown on the attached Figure 1, the existing peak hour traffic volumes shown on the attached 
Figure 2, and the methodologies presented in the Highway Capacity Manual, 6th Edition (HCM6).  Typically, 
LOS D is considered acceptable, with LOS A representing minimal delay, and LOS F indicating failing 
conditions.  Additionally, SimTraffic network simulations were reviewed to evaluate network operations and 
vehicle queues.  The existing conditions results are attached and summarized in Table 1.   

Table 1: Existing Intersection Operations 

        AM Peak PM Peak 
     Delay   Delay   
Intersection Control Approach (s/veh) LOS (s/veh) LOS 
            1.  Robbins Road Signalized EB 19.8 B 32.2 C 
  & 172nd Avenue  WB 17.9 B 0.7 A 
    NB 25.6 C 0.7 A 
    SB 31.2 C 5.8 A 
    Overall 22.8 C 9.7 A 
                
             2.  Robbins Road STOP EB LT 9.5 A 12.6 B 
  & S. Griffin Street (Minor) WB Free Free 
    SB 14.7 B 12.6 B 
                

The results of the existing conditions analysis show that all approaches and movements currently operate at a 
LOS C or better during both peak periods.  A review of network simulations showed good traffic operations at 
all study area intersection approaches and movements during both the AM and PM peak hours.  Long vehicle 
queues were not observed during either peak hour. 

Background Conditions 
In order to determine the applicable growth rate for the existing traffic volumes to the project build-out year of 
2018, historical traffic volume data was reviewed.  The historical growth rates on Robbins Road to the east of 
the study area indicate that between 2013 and 2016, the average annual growth rate was negative 
(decreasing traffic volumes) on all sections of Robbins Road where data is available.  Therefore, no growth 
rate was applied to the existing 2017 traffic volumes to forecast the 2019 background traffic volumes without 
the proposed development.   

In addition to background growth, it is important to account for traffic that is expected to be generated by 
approved developments within the vicinity of the study area that have yet to be constructed or are currently 
under construction.  No background developments were identified near the study area that are expected to be 
completed prior to the site buildout of the proposed development. 

The development is proposed to be completed by 2019.  Since there is no anticipated traffic growth for the 
study area, and no approved developments have been identified through the 2019 build-out year, future 
background conditions (without the proposed development) are assumed equal to existing conditions. 

Site Trip Generation Analysis 
The number of AM and PM peak hour vehicle trips that would be generated by the proposed development 
was forecast based on data published by ITE in the Trip Generation Manual, 10th Edition.  The site trip 
generation forecast for the proposed development is summarized in Table 2.  
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Table 2: Site Trip Generation 

                              
Land Use 

ITE 
Code Amount Units  

Average 
Daily Traffic  

AM Peak Hour 
 

PM Peak Hour   

  
In Out Total 

 
In Out Total   

                              
                 Multifamily Housing 
(Mid-Rise) 221 129 D.U. 

 
701 

 
11 33 44 

 
35 22 57   

  
             

  
Mini-Warehouse 151 26,454 S.F. 

 
40 

 
2 1 3 

 
2 2 4   

  
             

  
                              New Trips 

    
741 

 
13 34 47 

 
37 24 61   

                              
The vehicle trips that would be generated by the proposed development were assigned to the study road 
network based on existing peak hour traffic patterns, the proposed site plan, and the methodologies published 
by ITE.  This methodology indicates that new trips will return to their direction of origin.  The site trip 
distributions used in the analysis are summarized in Table 3. 

Table 3: Site Trip Distribution 

              New Trips 
   

  
To / From Via 

 
AM PM   

            
        

North 172nd Avenue 
 

10% 18%   
S. Griffin Street 

 
27% 7%   

South 172nd Avenue 
 

17% 25%   
East Robbins Road 

 
17% 23%   

West Robbins Road 
 

29% 27%   
  

  
100% 100%   

            
The site-generated vehicle trips were assigned to the study road network based on these trip distribution 
patterns and are shown on the attached Figure 4.  The site-generated trips were added to the existing traffic 
volumes to calculate the future peak hour traffic volumes shown on the attached Figure 6. 

Future Conditions  
Future peak hour vehicle delays and LOS with the proposed development were calculated based on the 
existing lane use and traffic control, the future traffic volumes, the proposed site access plan, and the 
methodologies presented in the HCM.  Additionally, SimTraffic simulations were reviewed to evaluate network 
operations and vehicle queues.  The results of the future conditions analysis are attached and are 
summarized in Table 4.  
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Table 4: Future Intersection Operations 

        AM Peak PM Peak 
     Delay   Delay   
Intersection Control Approach (s/veh) LOS (s/veh) LOS 
            1.  Robbins Road Signalized EB 20.2 C 27.6 C 
  & 172nd Avenue  WB 18.1 B 21.5 C 
    NB 25.5 C 32.6 C 
    SB 31.1 C 35.0 C 
    Overall 22.9 C 28.9 C 
                
             2.  Robbins Road STOP EB LT 9.6 A 8.9 A 
  & S. Griffin Street (Minor) WB Free Free 
    SB 15.0 C 16.3 C 
                
             3.  Robbins Road STOP EB Free Free 
  & Site Driveway (Minor) WB LT 7.9 A 8.7 A 
    NB 11.5 B 14.2 B 
                

The results show that all study intersection approaches and movements are expected to continue to operate 
in a manner similar to existing conditions during both the AM and PM peak hours.  Vehicle delays and LOS as 
shown in Table 4 are expected to be similar to existing conditions and minor increases will generally not be 
discernable.  In addition, all approaches and movements at the unsignalized site driveway intersection 
operate at a LOS B or better during both peak periods.   

A review of network simulations showed good traffic operations at all study area intersection approaches and 
movements during both the AM and PM peak hours.  Long vehicle queues were not observed during either 
peak hour.  Overall, future traffic conditions will be similar to existing traffic conditions and the development is 
not expected to have a significant impact on the study intersections.   

Auxiliary Lane Analysis 
In order to determine the configurations of the proposed site access location on Robbins Road, warrants for 
right turn lanes were evaluated.  The City of Grand Haven does not maintain right-turn lane and taper 
warrants.  Therefore, the Ottawa County Road Commission (OCRC) requirements were reviewed.  The 
OCRC requirements state the following: 

Additional lanes, passing flares, or other improvements on adjacent public roadways may be required 
to provide access to a proposed development. Improvements may be identified in a traffic impact 
study or warranted based on traffic volumes and turning movements as follows: 

a) Left turns of 150 ADT from a public roadway into proposed development. 

b) Adjacent public roadway volume exceeds 3000 ADT and development has 15 or more lots/living 
units. 

Since the daily volume on Robbins Road exceeds 3000 ADT and development has 15 or more lots/living 
units, improvements at the site driveway should be considered.  OCRC does not maintain right-turn lane and 
taper warrant, so MDOT traffic volumes guidelines for right-turn lanes and tapers were reviewed.  Based upon 
the peak hour traffic volumes on Robbins Road at the site driveway, a right turn deceleration taper is required 
at the Site Drive.  This taper should be designed in accordance with City of Grand Haven requirements. 

Access Management 
The City of Grand Haven standards for access management were reviewed with respect to the proposed site 
driveway on Robbins Road.  The evaluation was based upon the requirements for a 35 mph roadway.  The 
results of the driveway spacing analysis showed that the proposed Site Access driveway should be located 
150 feet from adjacent commercial driveways per the City’s standards. 
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The Robbins Road PUD at 17114 Robbins Road has proposed one access for all site users.  The site 
driveway will be designed as a boulevard access, with ingress and egress lanes separated by a median.  This 
will increase ease-of-access for emergency vehicles by providing additional access lanes via the site egress 
in the event of a driveway blockage at the site ingress. 

Conclusions  
The conclusions of this Traffic Impact Study are as follows:  

1. The results of the existing conditions analysis showed that all approaches and movements currently 
operate at a LOS C or better during both peak periods. 

2. The analysis of future conditions with the proposed development showed that all study intersection 
approaches and movements are expected to continue to operate in a manner similar to existing 
conditions during both the AM and PM peak hours.  Vehicle delays and LOS are expected to be 
similar to existing conditions and minor increases in delay will not be discernable.   

3. The proposed site driveway intersection approaches and movements operate at a LOS B or better 
during both peak periods. 

4. The results of the auxiliary lane warrant analysis are summarized below: 

• A right-turn deceleration taper is required at the Site Drive. 

5. The driveway spacing analysis showed that the proposed Site Drive should be located 150 feet from 
adjacent commercial driveways. 

6. The proposed site driveways should be designed in accordance with City of Grand Haven 
requirements. 

 
Attached: Figures 1-4 

Traffic Volume Data 
  Synchro / SimTraffic Results 
  Auxiliary Lane Warrants 
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File Name : TMC_1 Robbins & 172nd_9-19-17
Site Code : TMC_1
Start Date : 9/19/2017
Page No : 1

Project:Grand Haven Traffic Impact Study
Type: 4 Hr. Video Turning Movement Count
Weather:Sunny/Cldy, Dry Deg. 70's
Count By: Miovision Video SCU 3DQ SE

Groups Printed- Pass Cars - Buses - Single Units - Heavy Trucks - Peds. - Bikes
172nd Ave.

Southbound
Robbins Road

Westbound
172nd Ave.
Northbound

Robbins Road
Eastbound

Start Time Rgt Thru Left Peds App. Total Rgt Thru Left Peds App. Total Rgt Thru Left Peds App. Total Rgt Thru Left Peds App. Total Int. Total

07:00 AM 3 12 7 1 23 5 51 9 0 65 4 9 8 1 22 6 36 3 1 46 156
07:15 AM 8 16 5 0 29 3 61 3 0 67 6 19 21 0 46 3 34 5 1 43 185
07:30 AM 4 25 5 2 36 9 56 5 1 71 9 25 15 0 49 8 43 10 2 63 219
07:45 AM 5 29 6 0 40 9 46 7 0 62 13 15 23 0 51 10 50 6 0 66 219

Total 20 82 23 3 128 26 214 24 1 265 32 68 67 1 168 27 163 24 4 218 779

08:00 AM 6 23 8 3 40 7 55 14 1 77 15 17 10 0 42 5 46 2 0 53 212
08:15 AM 17 34 11 3 65 9 61 9 1 80 21 17 16 1 55 13 68 5 2 88 288
08:30 AM 8 32 16 1 57 7 61 11 0 79 5 22 19 0 46 12 52 9 1 74 256
08:45 AM 4 27 9 1 41 4 64 8 0 76 9 9 12 0 30 8 67 6 2 83 230

Total 35 116 44 8 203 27 241 42 2 312 50 65 57 1 173 38 233 22 5 298 986

**** BREAK ****

02:00 PM 4 39 18 0 61 9 75 12 0 96 13 47 26 0 86 12 57 13 0 82 325
02:15 PM 10 50 19 1 80 12 69 15 1 97 13 54 30 0 97 13 49 12 1 75 349
02:30 PM 8 45 10 1 64 16 79 13 0 108 15 86 38 0 139 20 63 11 2 96 407
02:45 PM 13 37 17 0 67 14 55 19 0 88 17 48 29 0 94 7 79 10 1 97 346

Total 35 171 64 2 272 51 278 59 1 389 58 235 123 0 416 52 248 46 4 350 1427

03:00 PM 5 47 13 1 66 10 63 12 0 85 19 67 27 0 113 24 66 21 1 112 376
03:15 PM 7 43 14 2 66 11 66 14 0 91 24 57 23 0 104 12 68 18 0 98 359
03:30 PM 14 58 18 1 91 13 78 17 0 108 18 80 28 0 126 18 93 6 2 119 444
03:45 PM 11 46 26 1 84 17 66 13 2 98 20 65 26 0 111 15 90 16 2 123 416

Total 37 194 71 5 307 51 273 56 2 382 81 269 104 0 454 69 317 61 5 452 1595

04:00 PM 14 44 17 4 79 13 68 23 3 107 23 60 29 0 112 20 101 16 0 137 435
04:15 PM 12 36 21 5 74 6 63 22 3 94 18 54 25 0 97 15 80 13 0 108 373
04:30 PM 11 46 19 1 77 12 88 12 1 113 23 46 33 0 102 29 77 13 1 120 412
04:45 PM 18 40 16 0 74 16 78 15 1 110 22 56 33 0 111 22 63 12 0 97 392

Total 55 166 73 10 304 47 297 72 8 424 86 216 120 0 422 86 321 54 1 462 1612

05:00 PM 15 39 7 1 62 20 75 16 0 111 13 65 26 0 104 25 79 14 0 118 395
05:15 PM 6 46 16 4 72 12 65 9 3 89 15 48 22 1 86 21 64 9 1 95 342
05:30 PM 4 42 9 2 57 9 54 13 1 77 9 45 21 1 76 11 59 9 1 80 290
05:45 PM 6 26 10 0 42 23 71 6 0 100 16 37 23 3 79 16 69 7 5 97 318

Total 31 153 42 7 233 64 265 44 4 377 53 195 92 5 345 73 271 39 7 390 1345

Grand Total 213 882 317 35 1447 266 1568 297 18 2149 360 1048 563 7 1978 345 1553 246 26 2170 7744
Apprch % 14.7 61 21.9 2.4  12.4 73 13.8 0.8  18.2 53 28.5 0.4  15.9 71.6 11.3 1.2   

Total % 2.8 11.4 4.1 0.5 18.7 3.4 20.2 3.8 0.2 27.8 4.6 13.5 7.3 0.1 25.5 4.5 20.1 3.2 0.3 28
Pass Cars 207 848 306 0 1361 256 1535 282 0 2073 342 1024 544 0 1910 342 1517 239 0 2098 7442

% Pass Cars 97.2 96.1 96.5 0 94.1 96.2 97.9 94.9 0 96.5 95 97.7 96.6 0 96.6 99.1 97.7 97.2 0 96.7 96.1
Buses 5 26 10 0 41 8 20 9 0 37 14 21 6 0 41 0 20 7 0 27 146

% Buses 2.3 2.9 3.2 0 2.8 3 1.3 3 0 1.7 3.9 2 1.1 0 2.1 0 1.3 2.8 0 1.2 1.9
Single Units 1 7 1 0 9 2 11 3 0 16 4 3 11 0 18 3 11 0 0 14 57

% Single Units 0.5 0.8 0.3 0 0.6 0.8 0.7 1 0 0.7 1.1 0.3 2 0 0.9 0.9 0.7 0 0 0.6 0.7
Heavy Trucks 0 1 0 0 1 0 2 3 0 5 0 0 2 0 2 0 5 0 0 5 13
% Heavy Trucks 0 0.1 0 0 0.1 0 0.1 1 0 0.2 0 0 0.4 0 0.1 0 0.3 0 0 0.2 0.2

Peds. 0 0 0 31 31 0 0 0 18 18 0 0 0 7 7 0 0 0 21 21 77
% Peds. 0 0 0 88.6 2.1 0 0 0 100 0.8 0 0 0 100 0.4 0 0 0 80.8 1 1

Bikes 0 0 0 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 5 5 9
% Bikes 0 0 0 11.4 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0 19.2 0.2 0.1

Comments: 4 hour traffic study conducted during typical weekday (Tuesday) from 7:00-9:00 AM morning & 2:00-6:00 PM afternoon peak hours while 
school was in session. Signalized intersection, with ped. signals for all quadrants. Push buttons exist for east & west legs. Video SCU camera was 
located within SE intersection quadrant.  

Traffic Data Collection, LLC
tdccounts.com

Phone: (586) 786-5407

Traffic Study Peformed For:

Fleis & VandenBrink
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File Name : TMC_1 Robbins & 172nd_9-19-17
Site Code : TMC_1
Start Date : 9/19/2017
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Project:Grand Haven Traffic Impact Study
Type: 4 Hr. Video Turning Movement Count
Weather:Sunny/Cldy, Dry Deg. 70's
Count By: Miovision Video SCU 3DQ SE

172nd Ave.
Southbound

Robbins Road
Westbound

172nd Ave.
Northbound

Robbins Road
Eastbound

Start Time Rgt Thru Left App. Total Rgt Thru Left App. Total Rgt Thru Left App. Total Rgt Thru Left App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 6 23 8 37 7 55 14 76 15 17 10 42 5 46 2 53 208
08:15 AM 17 34 11 62 9 61 9 79 21 17 16 54 13 68 5 86 281
08:30 AM 8 32 16 56 7 61 11 79 5 22 19 46 12 52 9 73 254
08:45 AM 4 27 9 40 4 64 8 76 9 9 12 30 8 67 6 81 227

Total Volume 35 116 44 195 27 241 42 310 50 65 57 172 38 233 22 293 970
% App. Total 17.9 59.5 22.6  8.7 77.7 13.5  29.1 37.8 33.1  13 79.5 7.5   

PHF .515 .853 .688 .786 .750 .941 .750 .981 .595 .739 .750 .796 .731 .857 .611 .852 .863
Pass Cars 34 112 42 188 25 235 38 298 45 62 54 161 38 227 22 287 934

% Pass Cars 97.1 96.6 95.5 96.4 92.6 97.5 90.5 96.1 90.0 95.4 94.7 93.6 100 97.4 100 98.0 96.3
Buses 1 3 1 5 2 5 3 10 5 2 0 7 0 4 0 4 26

% Buses 2.9 2.6 2.3 2.6 7.4 2.1 7.1 3.2 10.0 3.1 0 4.1 0 1.7 0 1.4 2.7
Single Units 0 1 1 2 0 1 1 2 0 1 3 4 0 2 0 2 10

% Single Units 0 0.9 2.3 1.0 0 0.4 2.4 0.6 0 1.5 5.3 2.3 0 0.9 0 0.7 1.0
Heavy Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Heavy Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Peds. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Peds. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bikes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Bikes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Traffic Data Collection, LLC
tdccounts.com

Phone: (586) 786-5407

Traffic Study Peformed For:

Fleis & VandenBrink



File Name : TMC_1 Robbins & 172nd_9-19-17
Site Code : TMC_1
Start Date : 9/19/2017
Page No : 4

Project:Grand Haven Traffic Impact Study
Type: 4 Hr. Video Turning Movement Count
Weather:Sunny/Cldy, Dry Deg. 70's
Count By: Miovision Video SCU 3DQ SE

172nd Ave.
Southbound

Robbins Road
Westbound

172nd Ave.
Northbound

Robbins Road
Eastbound

Start Time Rgt Thru Left App. Total Rgt Thru Left App. Total Rgt Thru Left App. Total Rgt Thru Left App. Total Int. Total
Peak Hour Analysis From 12:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:30 PM

03:30 PM 14 58 18 90 13 78 17 108 18 80 28 126 18 93 6 117 441
03:45 PM 11 46 26 83 17 66 13 96 20 65 26 111 15 90 16 121 411
04:00 PM 14 44 17 75 13 68 23 104 23 60 29 112 20 101 16 137 428
04:15 PM 12 36 21 69 6 63 22 91 18 54 25 97 15 80 13 108 365

Total Volume 51 184 82 317 49 275 75 399 79 259 108 446 68 364 51 483 1645
% App. Total 16.1 58 25.9  12.3 68.9 18.8  17.7 58.1 24.2  14.1 75.4 10.6   

PHF .911 .793 .788 .881 .721 .881 .815 .924 .859 .809 .931 .885 .850 .901 .797 .881 .933
Pass Cars 49 178 77 304 49 270 74 393 75 256 107 438 67 355 50 472 1607

% Pass Cars 96.1 96.7 93.9 95.9 100 98.2 98.7 98.5 94.9 98.8 99.1 98.2 98.5 97.5 98.0 97.7 97.7
Buses 2 3 5 10 0 2 0 2 1 3 0 4 0 5 1 6 22

% Buses 3.9 1.6 6.1 3.2 0 0.7 0 0.5 1.3 1.2 0 0.9 0 1.4 2.0 1.2 1.3
Single Units 0 3 0 3 0 3 0 3 3 0 1 4 1 2 0 3 13

% Single Units 0 1.6 0 0.9 0 1.1 0 0.8 3.8 0 0.9 0.9 1.5 0.5 0 0.6 0.8
Heavy Trucks 0 0 0 0 0 0 1 1 0 0 0 0 0 2 0 2 3

% Heavy Trucks 0 0 0 0 0 0 1.3 0.3 0 0 0 0 0 0.5 0 0.4 0.2
Peds. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Peds. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bikes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Bikes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Traffic Data Collection, LLC
tdccounts.com

Phone: (586) 786-5407

Traffic Study Peformed For:

Fleis & VandenBrink



File Name : TMC_2 Robbins & Griffin_9-19-17
Site Code : TMC_1
Start Date : 9/19/2017
Page No : 1

Project:Grand Haven Traffic Impact Study
Type: 4 Hr. Video Turning Movement Count
Weather:Sunny/Cldy, Dry Deg. 70's
Count By: Miovision Video SCU 34N

Groups Printed- Pass Cars - Buses - Single Units - Heavy Trucks - Peds. - Bikes
S. Griffin Street

Southbound
Robbins Road

Westbound
Office Bldg. West Dw.

Northbound
Robbins Road

Eastbound

Start Time Rgt Thru Left Peds App. Total Rgt Thru Left Peds App. Total Rgt Thru Left Peds App. Total Rgt Thru Left Peds App. Total Int. Total

07:00 AM 12 0 2 4 18 11 67 0 0 78 0 0 0 0 0 0 35 9 0 44 140
07:15 AM 8 0 4 0 12 20 60 0 0 80 0 0 0 0 0 0 24 21 0 45 137
07:30 AM 10 0 4 1 15 10 64 0 0 74 0 0 0 0 0 0 32 7 1 40 129
07:45 AM 9 0 11 1 21 11 59 0 0 70 0 0 0 0 0 0 47 11 0 58 149

Total 39 0 21 6 66 52 250 0 0 302 0 0 0 0 0 0 138 48 1 187 555

08:00 AM 20 0 4 4 28 36 61 0 1 98 0 0 0 0 0 0 37 30 2 69 195
08:15 AM 16 0 7 3 26 87 65 0 1 153 0 0 0 0 0 0 34 51 0 85 264
08:30 AM 23 0 15 2 40 38 66 0 2 106 0 0 0 2 2 0 34 32 0 66 214
08:45 AM 7 0 6 1 14 18 66 0 0 84 0 0 0 0 0 0 56 11 1 68 166

Total 66 0 32 10 108 179 258 0 4 441 0 0 0 2 2 0 161 124 3 288 839

**** BREAK ****

02:00 PM 3 0 6 0 9 11 77 0 0 88 0 0 0 0 0 0 67 3 0 70 167
02:15 PM 3 0 5 2 10 5 84 0 1 90 0 0 0 0 0 0 63 7 0 70 170
02:30 PM 7 0 3 0 10 4 79 0 0 83 0 0 0 0 0 0 67 4 0 71 164
02:45 PM 5 0 6 1 12 16 73 0 0 89 0 0 0 0 0 0 84 11 0 95 196

Total 18 0 20 3 41 36 313 0 1 350 0 0 0 0 0 0 281 25 0 306 697

03:00 PM 8 0 6 3 17 17 60 0 0 77 0 0 0 0 0 0 86 11 0 97 191
03:15 PM 5 0 3 2 10 30 85 0 2 117 0 0 0 0 0 0 70 31 1 102 229
03:30 PM 14 0 14 1 29 34 90 0 0 124 0 0 0 0 0 0 87 28 0 115 268
03:45 PM 36 0 14 1 51 24 55 0 2 81 0 0 0 0 0 0 98 29 0 127 259

Total 63 0 37 7 107 105 290 0 4 399 0 0 0 0 0 0 341 99 1 441 947

04:00 PM 22 0 28 0 50 14 75 0 0 89 0 0 0 0 0 0 99 19 0 118 257
04:15 PM 19 0 5 0 24 8 62 0 1 71 0 0 0 0 0 0 87 16 2 105 200
04:30 PM 15 0 16 0 31 8 92 0 0 100 0 0 0 0 0 0 99 13 1 113 244
04:45 PM 9 0 1 3 13 12 94 0 0 106 0 0 0 0 0 0 83 14 0 97 216

Total 65 0 50 3 118 42 323 0 1 366 0 0 0 0 0 0 368 62 3 433 917

05:00 PM 20 0 17 1 38 18 85 0 0 103 0 0 0 0 0 0 102 13 0 115 256
05:15 PM 10 0 18 1 29 3 65 0 0 68 0 0 0 0 0 0 81 14 0 95 192
05:30 PM 14 0 5 0 19 5 69 0 0 74 0 0 0 0 0 0 82 12 1 95 188
05:45 PM 7 0 2 0 9 4 85 0 0 89 0 0 0 0 0 0 75 18 0 93 191

Total 51 0 42 2 95 30 304 0 0 334 0 0 0 0 0 0 340 57 1 398 827

Grand Total 302 0 202 31 535 444 1738 0 10 2192 0 0 0 2 2 0 1629 415 9 2053 4782
Apprch % 56.4 0 37.8 5.8  20.3 79.3 0 0.5  0 0 0 100  0 79.3 20.2 0.4   

Total % 6.3 0 4.2 0.6 11.2 9.3 36.3 0 0.2 45.8 0 0 0 0 0 0 34.1 8.7 0.2 42.9
Pass Cars 292 0 190 0 482 392 1696 0 0 2088 0 0 0 0 0 0 1589 394 0 1983 4553

% Pass Cars 96.7 0 94.1 0 90.1 88.3 97.6 0 0 95.3 0 0 0 0 0 0 97.5 94.9 0 96.6 95.2
Buses 9 0 12 0 21 50 29 0 0 79 0 0 0 0 0 0 26 21 0 47 147

% Buses 3 0 5.9 0 3.9 11.3 1.7 0 0 3.6 0 0 0 0 0 0 1.6 5.1 0 2.3 3.1
Single Units 1 0 0 0 1 2 11 0 0 13 0 0 0 0 0 0 10 0 0 10 24

% Single Units 0.3 0 0 0 0.2 0.5 0.6 0 0 0.6 0 0 0 0 0 0 0.6 0 0 0.5 0.5
Heavy Trucks 0 0 0 0 0 0 2 0 0 2 0 0 0 0 0 0 4 0 0 4 6
% Heavy Trucks 0 0 0 0 0 0 0.1 0 0 0.1 0 0 0 0 0 0 0.2 0 0 0.2 0.1

Peds. 0 0 0 31 31 0 0 0 3 3 0 0 0 0 0 0 0 0 0 0 34
% Peds. 0 0 0 100 5.8 0 0 0 30 0.1 0 0 0 0 0 0 0 0 0 0 0.7

Bikes 0 0 0 0 0 0 0 0 7 7 0 0 0 2 2 0 0 0 9 9 18
% Bikes 0 0 0 0 0 0 0 0 70 0.3 0 0 0 100 100 0 0 0 100 0.4 0.4

Comments: 4 hour traffic study conducted during typical weekday (Tuesday) from 7:00-9:00 AM morning & 2:00-6:00 PM afternoon peak hours while 
school was in session. Non-signalized intersection. Griffin Elementary School located within NE intersection quadrant.  Video SCU camera was located 
within NW intersection quadrant.  

Traffic Data Collection, LLC
tdccounts.com

Phone: (586) 786-5407

Traffic Study Peformed For:

Fleis & VandenBrink



File Name : TMC_2 Robbins & Griffin_9-19-17
Site Code : TMC_1
Start Date : 9/19/2017
Page No : 2

Project:Grand Haven Traffic Impact Study
Type: 4 Hr. Video Turning Movement Count
Weather:Sunny/Cldy, Dry Deg. 70's
Count By: Miovision Video SCU 34N

Traffic Data Collection, LLC
tdccounts.com

Phone: (586) 786-5407

Traffic Study Peformed For:

Fleis & VandenBrink



File Name : TMC_2 Robbins & Griffin_9-19-17
Site Code : TMC_1
Start Date : 9/19/2017
Page No : 3

Project:Grand Haven Traffic Impact Study
Type: 4 Hr. Video Turning Movement Count
Weather:Sunny/Cldy, Dry Deg. 70's
Count By: Miovision Video SCU 34N

S. Griffin Street
Southbound

Robbins Road
Westbound

Office Bldg. West Dw.
Northbound

Robbins Road
Eastbound

Start Time Rgt Thru Left App. Total Rgt Thru Left App. Total Rgt Thru Left App. Total Rgt Thru Left App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 20 0 4 24 36 61 0 97 0 0 0 0 0 37 30 67 188
08:15 AM 16 0 7 23 87 65 0 152 0 0 0 0 0 34 51 85 260
08:30 AM 23 0 15 38 38 66 0 104 0 0 0 0 0 34 32 66 208
08:45 AM 7 0 6 13 18 66 0 84 0 0 0 0 0 56 11 67 164

Total Volume 66 0 32 98 179 258 0 437 0 0 0 0 0 161 124 285 820
% App. Total 67.3 0 32.7  41 59 0  0 0 0  0 56.5 43.5   

PHF .717 .000 .533 .645 .514 .977 .000 .719 .000 .000 .000 .000 .000 .719 .608 .838 .788
Pass Cars 64 0 30 94 157 248 0 405 0 0 0 0 0 156 115 271 770

% Pass Cars 97.0 0 93.8 95.9 87.7 96.1 0 92.7 0 0 0 0 0 96.9 92.7 95.1 93.9
Buses 2 0 2 4 21 8 0 29 0 0 0 0 0 3 9 12 45

% Buses 3.0 0 6.3 4.1 11.7 3.1 0 6.6 0 0 0 0 0 1.9 7.3 4.2 5.5
Single Units 0 0 0 0 1 2 0 3 0 0 0 0 0 2 0 2 5

% Single Units 0 0 0 0 0.6 0.8 0 0.7 0 0 0 0 0 1.2 0 0.7 0.6
Heavy Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Heavy Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Peds. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Peds. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bikes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Bikes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Traffic Data Collection, LLC
tdccounts.com

Phone: (586) 786-5407

Traffic Study Peformed For:

Fleis & VandenBrink



File Name : TMC_2 Robbins & Griffin_9-19-17
Site Code : TMC_1
Start Date : 9/19/2017
Page No : 4

Project:Grand Haven Traffic Impact Study
Type: 4 Hr. Video Turning Movement Count
Weather:Sunny/Cldy, Dry Deg. 70's
Count By: Miovision Video SCU 34N

S. Griffin Street
Southbound

Robbins Road
Westbound

Office Bldg. West Dw.
Northbound

Robbins Road
Eastbound

Start Time Rgt Thru Left App. Total Rgt Thru Left App. Total Rgt Thru Left App. Total Rgt Thru Left App. Total Int. Total
Peak Hour Analysis From 12:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:15 PM

03:15 PM 5 0 3 8 30 85 0 115 0 0 0 0 0 70 31 101 224
03:30 PM 14 0 14 28 34 90 0 124 0 0 0 0 0 87 28 115 267
03:45 PM 36 0 14 50 24 55 0 79 0 0 0 0 0 98 29 127 256
04:00 PM 22 0 28 50 14 75 0 89 0 0 0 0 0 99 19 118 257

Total Volume 77 0 59 136 102 305 0 407 0 0 0 0 0 354 107 461 1004
% App. Total 56.6 0 43.4  25.1 74.9 0  0 0 0  0 76.8 23.2   

PHF .535 .000 .527 .680 .750 .847 .000 .821 .000 .000 .000 .000 .000 .894 .863 .907 .940
Pass Cars 77 0 53 130 78 301 0 379 0 0 0 0 0 344 101 445 954

% Pass Cars 100 0 89.8 95.6 76.5 98.7 0 93.1 0 0 0 0 0 97.2 94.4 96.5 95.0
Buses 0 0 6 6 24 2 0 26 0 0 0 0 0 7 6 13 45

% Buses 0 0 10.2 4.4 23.5 0.7 0 6.4 0 0 0 0 0 2.0 5.6 2.8 4.5
Single Units 0 0 0 0 0 2 0 2 0 0 0 0 0 2 0 2 4

% Single Units 0 0 0 0 0 0.7 0 0.5 0 0 0 0 0 0.6 0 0.4 0.4
Heavy Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1

% Heavy Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0.3 0 0.2 0.1
Peds. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Peds. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bikes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Bikes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Traffic Data Collection, LLC
tdccounts.com

Phone: (586) 786-5407

Traffic Study Peformed For:

Fleis & VandenBrink



Level of Service Criteria for Stop Sign Controlled Intersections 

The level of service criteria are given in Table 17-2.  As used here, control delay is defined as the total 
elapsed time from the time a vehicle stops at the end of the queue until the vehicle departs from the stop line; 
this time includes the time required for the vehicle to travel from the last-in-queue position to the 
first-in-queue position, including deceleration of vehicles from free-flow speed to the speed of vehicles in 
queue. 

The average total delay for any particular minor movement is a function of the service rate or capacity of the 
approach and the degree of saturation. . . .  

Exhibit 17-2. Level of Service Criteria for TWSC Intersections 

LEVEL OF SERVICE AVERAGE CONTROL DELAY 
(sec/veh) 

A < 10 

B > 10 and < 15 

C > 15 and < 25 

D > 25 and < 35 

E > 35 and < 50 

F > 50

Average total delay less than 10 sec/veh is defined as Level of Service (LOS) A.  Follow-up times of less 
than 5 sec have been measured when there is no conflicting traffic for a minor street movement, so control 
delays of less than 10 sec/veh are appropriate for low flow conditions.  To remain consistent with the AWSC 
intersection analysis procedure described later in this chapter, a total delay of 50 sec/veh is assumed as the 
break point between LOS E and F. 

The proposed level of service criteria for TWSC intersections are somewhat different from the criteria used 
in Chapter 16 for signalized intersections.  The primary reason for this difference is that drivers expect 
different levels of performance from different kinds of transportation facilities.  The expectation is that a 
signalized intersection is designed to carry higher traffic volumes than an unsignalized intersection.  
Additionally, several driver behavior considerations combine to make delays at signalized intersections less 
onerous than at unsignalized intersections.  For example, drivers at signalized intersections are able to 
relax during the red interval, where drivers on the minor approaches to unsignalized intersections must 
remain attentive to the task of identifying acceptable gaps and vehicle conflicts.  Also, there is often much 
more variability in the amount of delay experienced by individual drivers at unsignalized than signalized 
intersections.  For these reasons, it is considered that the total delay threshold for any given level of service 
is less for an unsignalized intersection than for a signalized intersection. . . . 

LOS F exists when there are insufficient gaps of suitable size to allow a side street demand to cross safely 
through a major street traffic stream.  This level of service is generally evident from extremely long total 
delays experienced by side street traffic and by queueing on the minor approaches.  The method, however, 
is based on a constant critical gap size - that is, the critical gap remains constant, no matter how long the 
side street motorist waits.  LOS F may also appear in the form of side street vehicles’ selecting 
smaller-than-usual gaps.  In such cases, safety may be a problem and some disruption to the major traffic 
stream may result.  It is important to note that LOS F may not always result in long queues but may result in 
adjustments to normal gap acceptance behavior.  The latter is more difficult to observe on the field than 
queueing, which is more obvious. 

Source: Highway Capacity Manual, 2010.  Transportation Research Board, National Research Council 



Level of Service for Signalized Intersections 

Level of service for signalized intersections is defined in terms of delay, which is a measure of driver discomfort and 
frustration, fuel consumption, and lost travel time.  Specifically, level-of-service (LOS) criteria are stated in terms of 
the average stopped delay per vehicle for a 15-min analysis period.  The criteria are given in Exhibit 16-2.  Delay may 
be measured in the field or estimated using procedures presented later in this chapter.  Delay is a complex measure 
and is dependent on a number of variables, including the quality of progression, the cycle length, the green ratio, and 
the v/c ratio for the lane group in question. 

LOS A describes operations with very low delay, up to 10 sec per vehicle.  This level of service occurs when 
progression is extremely favorable and most vehicles arrive during the green phase.  Most vehicles do not stop at all.  
Short cycle lengths may also contribute to low delay. 

LOS B describes operations with delay greater than 10 and up to 20 sec per vehicle.  This level generally occurs with 
good progression, short cycle lengths, or both.  More vehicles stop than with LOS A, causing higher levels of average 
delay. 

Exhibit 16-2.  Level-of-Service Criteria for Signalized Intersections 

LEVEL OF SERVICE STOPPED DELAY PER VEHICLE (SEC) 

A <10.0 

B > 10.0 and <20.0 

C > 20.0 and < 35.0 

D > 35.0 and < 55.0 

E > 55.0 and < 80.0 

F >80.0

LOS C describes operations with delay greater than 20 and up to 35 sec per vehicle.  These higher delays may result 
from fair progression, longer cycle lengths, or both.  Individual cycle failures may begin to appear at this level.  The 
number of vehicles stopping is significant at this level, though many still pass through the intersection without 
stopping.
LOS D describes operations with delay greater than 35 and up to 55 sec per vehicle.  At level D, the influence of 
congestion becomes more noticeable.  Longer delays may result from some combination of unfavorable progression, 
long cycle lengths, or high v/c ratios.  Many vehicles stop, and the proportion of vehicles not stopping declines.  
Individual cycle failures are noticeable. 

LOS E describes operations with delay greater than 55 and up to 80 sec per vehicle.  This level is considered by 
many agencies to be the limit of acceptable delay.  These high delay values generally indicate poor progression, long 
cycle lengths, and high v/c ratios.  Individual cycle failures are frequent occurrences. 

LOS F describes operations with delay in excess of 80 sec per vehicle.  This level, considered to be unacceptable to 
most drivers, often occurs with oversaturation, that is, when arrival flow rates exceed the capacity of the intersection.  
It may also occur at high v/c ratios below 1.0 with many individual cycle failures.  Poor progression and long cycle 
lengths may also be major contributing causes to such delay levels. 

Source: Highway Capacity Manual, 2010. Transportation Research Board, National Research Council 



HCM 6th Signalized Intersection Summary Existing Conditions
1: 172nd Avenue & Robbins Road AM Peak Hour

Main Street Capital - Robbins Road PUD Synchro 10 Report
Fleis & VandenBrink Engineering 09/28/2017

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 22 233 38 42 241 27 57 65 50 44 116 35
Future Volume (veh/h) 22 233 38 42 241 27 57 65 50 44 116 35
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 0.99 1.00 0.99 0.99 0.99 0.99 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1841 1841 1841 1811 1811 1811 1841 1841 1841
Adj Flow Rate, veh/h 26 274 45 44 254 28 71 81 62 56 147 44
Peak Hour Factor 0.85 0.85 0.85 0.95 0.95 0.95 0.80 0.80 0.80 0.79 0.79 0.79
Percent Heavy Veh, % 2 2 2 4 4 4 6 6 6 4 4 4
Cap, veh/h 503 652 107 475 702 77 352 433 443 430 317 95
Arrive On Green 0.04 0.42 0.42 0.05 0.43 0.43 0.06 0.24 0.24 0.06 0.23 0.23
Sat Flow, veh/h 1781 1564 257 1753 1627 179 1725 1811 1519 1753 1356 406
Grp Volume(v), veh/h 26 0 319 44 0 282 71 81 62 56 0 191
Grp Sat Flow(s),veh/h/ln 1781 0 1821 1753 0 1806 1725 1811 1519 1753 0 1762
Q Serve(g_s), s 0.7 0.0 11.1 1.2 0.0 9.5 2.7 3.2 2.7 2.1 0.0 8.4
Cycle Q Clear(g_c), s 0.7 0.0 11.1 1.2 0.0 9.5 2.7 3.2 2.7 2.1 0.0 8.4
Prop In Lane 1.00 0.14 1.00 0.10 1.00 1.00 1.00 0.23
Lane Grp Cap(c), veh/h 503 0 759 475 0 780 352 433 443 430 0 411
V/C Ratio(X) 0.05 0.00 0.42 0.09 0.00 0.36 0.20 0.19 0.14 0.13 0.00 0.46
Avail Cap(c_a), veh/h 575 0 759 521 0 780 375 433 443 464 0 411
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 14.0 0.0 18.6 13.7 0.0 17.2 23.5 27.3 23.6 23.3 0.0 29.7
Incr Delay (d2), s/veh 0.0 0.0 1.7 0.1 0.0 1.3 0.3 1.0 0.7 0.1 0.0 3.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 0.0 4.8 0.5 0.0 4.0 1.0 1.4 1.0 0.9 0.0 4.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 14.0 0.0 20.3 13.8 0.0 18.5 23.8 28.2 24.2 23.5 0.0 33.4
LnGrp LOS B A C B A B C C C C A C
Approach Vol, veh/h 345 326 214 247
Approach Delay, s/veh 19.8 17.9 25.6 31.2
Approach LOS B B C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 9.2 43.5 10.3 27.0 7.8 44.8 9.8 27.5
Change Period (Y+Rc), s 4.5 6.0 4.5 6.0 4.5 6.0 4.5 6.0
Max Green Setting (Gmax), s 7.0 34.0 7.0 21.0 7.0 34.0 7.0 21.0
Max Q Clear Time (g_c+I1), s 3.2 13.1 4.7 10.4 2.7 11.5 4.1 5.2
Green Ext Time (p_c), s 0.0 1.8 0.0 0.8 0.0 1.6 0.0 0.4

Intersection Summary
HCM 6th Ctrl Delay 22.8
HCM 6th LOS C



HCM 6th TWSC Existing Conditions
2: Robbins Road & S. Griffin Street AM Peak Hour

Main Street Capital - Robbins Road PUD Synchro 10 Report
Fleis & VandenBrink Engineering 09/28/2017

Intersection
Int Delay, s/veh 3.3

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 124 161 258 179 32 66
Future Vol, veh/h 124 161 258 179 32 66
Conflicting Peds, #/hr 10 0 0 10 10 10
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 100 - - - 150 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 84 84 72 72 65 65
Heavy Vehicles, % 5 5 7 7 4 4
Mvmt Flow 148 192 358 249 49 102
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 617 0 - 0 991 503
          Stage 1 - - - - 493 -
          Stage 2 - - - - 498 -
Critical Hdwy 4.15 - - - 6.44 6.24
Critical Hdwy Stg 1 - - - - 5.44 -
Critical Hdwy Stg 2 - - - - 5.44 -
Follow-up Hdwy 2.245 - - - 3.536 3.336
Pot Cap-1 Maneuver 949 - - - 271 565
          Stage 1 - - - - 610 -
          Stage 2 - - - - 607 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 940 - - - 224 554
Mov Cap-2 Maneuver - - - - 320 -
          Stage 1 - - - - 509 -
          Stage 2 - - - - 601 -
 

Approach EB WB SB
HCM Control Delay, s 4.2 0 14.7
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 940 - - - 320 554
HCM Lane V/C Ratio 0.157 - - - 0.154 0.183
HCM Control Delay (s) 9.5 - - - 18.3 13
HCM Lane LOS A - - - C B
HCM 95th %tile Q(veh) 0.6 - - - 0.5 0.7



HCM 6th Signalized Intersection Summary Existing Conditions
1: 172nd Avenue & Robbins Road PM Peak Hour

Main Street Capital - Robbins Road PUD Synchro 10 Report
Fleis & VandenBrink Engineering 10/02/2017

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 51 364 68 75 275 49 108 259 79 82 184 51
Future Volume (veh/h) 51 364 68 75 275 49 108 259 79 82 184 51
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 0.99 1.00 0.99 0.99 0.98 0.99 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1885 1885 1885 1870 1870 1870 1841 1841 1841
Adj Flow Rate, veh/h 58 414 77 82 299 53 121 291 89 93 209 58
Peak Hour Factor 0.88 0.88 0.88 0.92 0.92 0.92 0.89 0.89 0.89 0.88 0.88 0.88
Percent Heavy Veh, % 2 2 2 1 1 1 2 2 2 4 4 4
Cap, veh/h 449 599 111 353 622 110 319 444 477 298 322 89
Arrive On Green 0.06 0.39 0.39 0.07 0.40 0.40 0.07 0.24 0.24 0.07 0.23 0.23
Sat Flow, veh/h 1781 1530 285 1795 1555 276 1781 1870 1558 1753 1381 383
Grp Volume(v), veh/h 58 0 491 82 0 352 121 291 89 93 0 267
Grp Sat Flow(s),veh/h/ln 1781 0 1814 1795 0 1831 1781 1870 1558 1753 0 1764
Q Serve(g_s), s 1.7 0.0 20.3 2.3 0.0 12.9 4.5 12.6 3.8 3.5 0.0 12.3
Cycle Q Clear(g_c), s 1.7 0.0 20.3 2.3 0.0 12.9 4.5 12.6 3.8 3.5 0.0 12.3
Prop In Lane 1.00 0.16 1.00 0.15 1.00 1.00 1.00 0.22
Lane Grp Cap(c), veh/h 449 0 710 353 0 732 319 444 477 298 0 412
V/C Ratio(X) 0.13 0.00 0.69 0.23 0.00 0.48 0.38 0.66 0.19 0.31 0.00 0.65
Avail Cap(c_a), veh/h 481 0 710 371 0 732 325 444 477 311 0 412
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 14.9 0.0 22.8 16.3 0.0 20.1 24.1 31.0 23.1 24.0 0.0 31.2
Incr Delay (d2), s/veh 0.1 0.0 5.5 0.3 0.0 2.3 0.7 7.4 0.9 0.6 0.0 7.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.6 0.0 9.2 0.9 0.0 5.7 1.8 6.2 1.4 1.5 0.0 6.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 15.0 0.0 28.3 16.6 0.0 22.3 24.9 38.4 23.9 24.6 0.0 38.9
LnGrp LOS B A C B A C C D C C A D
Approach Vol, veh/h 549 434 501 360
Approach Delay, s/veh 26.9 21.3 32.6 35.2
Approach LOS C C C D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 10.6 41.2 11.2 27.0 9.9 42.0 10.8 27.3
Change Period (Y+Rc), s 4.5 6.0 4.5 6.0 4.5 6.0 4.5 6.0
Max Green Setting (Gmax), s 7.0 34.0 7.0 21.0 7.0 34.0 7.0 21.0
Max Q Clear Time (g_c+I1), s 4.3 22.3 6.5 14.3 3.7 14.9 5.5 14.6
Green Ext Time (p_c), s 0.0 2.4 0.0 0.8 0.0 2.0 0.0 0.9

Intersection Summary
HCM 6th Ctrl Delay 28.7
HCM 6th LOS C



HCM 6th TWSC Existing Conditions
2: Robbins Road & S. Griffin Street PM Peak Hour

Main Street Capital - Robbins Road PUD Synchro 10 Report
Fleis & VandenBrink Engineering 10/02/2017

Intersection
Int Delay, s/veh 3.5

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 107 354 305 102 59 77
Future Vol, veh/h 107 354 305 102 59 77
Conflicting Peds, #/hr 4 0 0 4 4 1
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 100 - - - 150 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 91 91 82 82 68 68
Heavy Vehicles, % 3 3 7 7 4 4
Mvmt Flow 118 389 372 124 87 113
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 500 0 - 0 1067 439
          Stage 1 - - - - 438 -
          Stage 2 - - - - 629 -
Critical Hdwy 4.13 - - - 6.44 6.24
Critical Hdwy Stg 1 - - - - 5.44 -
Critical Hdwy Stg 2 - - - - 5.44 -
Follow-up Hdwy 2.227 - - - 3.536 3.336
Pot Cap-1 Maneuver 1059 - - - 244 614
          Stage 1 - - - - 646 -
          Stage 2 - - - - 528 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1055 - - - 215 611
Mov Cap-2 Maneuver - - - - 311 -
          Stage 1 - - - - 571 -
          Stage 2 - - - - 526 -
 

Approach EB WB SB
HCM Control Delay, s 2.1 0 16
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 1055 - - - 311 611
HCM Lane V/C Ratio 0.111 - - - 0.279 0.185
HCM Control Delay (s) 8.8 - - - 21 12.2
HCM Lane LOS A - - - C B
HCM 95th %tile Q(veh) 0.4 - - - 1.1 0.7



Queuing and Blocking Report Existing Conditions
AM Peak Hour

Main Street Capital - Robbins Road PUD SimTraffic Report
Fleis & VandenBrink Engineering 10/02/2017

Intersection: 1: 172nd Avenue & Robbins Road

Movement EB EB WB WB NB NB NB SB SB
Directions Served L TR L TR L T R L TR
Maximum Queue (ft) 78 187 53 175 109 124 60 119 190
Average Queue (ft) 16 89 19 77 39 43 23 31 81
95th Queue (ft) 53 161 45 146 80 92 49 79 146
Link Distance (ft) 570 360 429 599
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 100 165 165 65
Storage Blk Time (%) 7 4 0 1 15
Queuing Penalty (veh) 2 2 0 2 7

Intersection: 2: Robbins Road & S. Griffin Street

Movement EB EB WB SB SB
Directions Served L T TR L R
Maximum Queue (ft) 111 28 64 63 67
Average Queue (ft) 38 1 7 19 31
95th Queue (ft) 83 13 35 49 61
Link Distance (ft) 886 746 555
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 150
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Zone Summary
Zone wide Queuing Penalty: 13



Queuing and Blocking Report Existing Conditions
PM Peak Hour

Main Street Capital - Robbins Road PUD SimTraffic Report
Fleis & VandenBrink Engineering 10/02/2017

Intersection: 1: 172nd Avenue & Robbins Road

Movement EB EB WB WB NB NB NB SB SB
Directions Served L TR L TR L T R L TR
Maximum Queue (ft) 174 307 107 230 164 279 192 120 260
Average Queue (ft) 33 152 35 105 61 125 38 59 128
95th Queue (ft) 90 260 76 184 120 226 103 116 228
Link Distance (ft) 570 360 429 599
Upstream Blk Time (%) 0
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 100 100 165 165 65
Storage Blk Time (%) 19 0 8 4 5 27
Queuing Penalty (veh) 10 1 6 8 12 22

Intersection: 2: Robbins Road & S. Griffin Street

Movement EB EB WB SB SB
Directions Served L T TR L R
Maximum Queue (ft) 80 21 39 82 70
Average Queue (ft) 32 1 2 33 33
95th Queue (ft) 65 11 19 68 57
Link Distance (ft) 886 746 555
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 150
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Zone Summary
Zone wide Queuing Penalty: 60



HCM 6th Signalized Intersection Summary Future Conditions
1: 172nd Avenue & Robbins Road AM Peak Hour

Main Street Capital - Robbins Road PUD Synchro 10 Report
Fleis & VandenBrink Engineering 10/02/2017

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 22 237 38 48 251 30 57 65 52 45 116 35
Future Volume (veh/h) 22 237 38 48 251 30 57 65 52 45 116 35
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 0.99 1.00 0.99 0.99 0.99 0.99 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1841 1841 1841 1811 1811 1811 1841 1841 1841
Adj Flow Rate, veh/h 26 279 45 51 264 32 71 81 65 57 147 44
Peak Hour Factor 0.85 0.85 0.85 0.95 0.95 0.95 0.80 0.80 0.80 0.79 0.79 0.79
Percent Heavy Veh, % 2 2 2 4 4 4 6 6 6 4 4 4
Cap, veh/h 491 647 104 474 694 84 352 433 449 430 317 95
Arrive On Green 0.04 0.41 0.41 0.06 0.43 0.43 0.06 0.24 0.24 0.06 0.23 0.23
Sat Flow, veh/h 1781 1569 253 1753 1609 195 1725 1811 1519 1753 1356 406
Grp Volume(v), veh/h 26 0 324 51 0 296 71 81 65 57 0 191
Grp Sat Flow(s),veh/h/ln 1781 0 1822 1753 0 1803 1725 1811 1519 1753 0 1762
Q Serve(g_s), s 0.7 0.0 11.4 1.4 0.0 10.0 2.7 3.2 2.8 2.1 0.0 8.4
Cycle Q Clear(g_c), s 0.7 0.0 11.4 1.4 0.0 10.0 2.7 3.2 2.8 2.1 0.0 8.4
Prop In Lane 1.00 0.14 1.00 0.11 1.00 1.00 1.00 0.23
Lane Grp Cap(c), veh/h 491 0 752 474 0 778 352 433 449 430 0 411
V/C Ratio(X) 0.05 0.00 0.43 0.11 0.00 0.38 0.20 0.19 0.14 0.13 0.00 0.46
Avail Cap(c_a), veh/h 563 0 752 512 0 778 375 433 449 463 0 411
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 14.2 0.0 18.9 13.8 0.0 17.4 23.5 27.3 23.4 23.3 0.0 29.7
Incr Delay (d2), s/veh 0.0 0.0 1.8 0.1 0.0 1.4 0.3 1.0 0.7 0.1 0.0 3.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 0.0 4.9 0.5 0.0 4.2 1.0 1.4 1.0 0.9 0.0 4.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 14.3 0.0 20.7 13.9 0.0 18.8 23.8 28.2 24.1 23.5 0.0 33.4
LnGrp LOS B A C B A B C C C C A C
Approach Vol, veh/h 350 347 217 248
Approach Delay, s/veh 20.2 18.1 25.5 31.1
Approach LOS C B C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 9.5 43.1 10.3 27.0 7.8 44.8 9.8 27.5
Change Period (Y+Rc), s 4.5 6.0 4.5 6.0 4.5 6.0 4.5 6.0
Max Green Setting (Gmax), s 7.0 34.0 7.0 21.0 7.0 34.0 7.0 21.0
Max Q Clear Time (g_c+I1), s 3.4 13.4 4.7 10.4 2.7 12.0 4.1 5.2
Green Ext Time (p_c), s 0.0 1.8 0.0 0.8 0.0 1.7 0.0 0.4

Intersection Summary
HCM 6th Ctrl Delay 22.9
HCM 6th LOS C



HCM 6th TWSC Future Conditions
2: Robbins Road & S. Griffin Street AM Peak Hour

Main Street Capital - Robbins Road PUD Synchro 10 Report
Fleis & VandenBrink Engineering 10/02/2017

Intersection
Int Delay, s/veh 3.5

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 133 167 260 179 32 70
Future Vol, veh/h 133 167 260 179 32 70
Conflicting Peds, #/hr 10 0 0 10 10 10
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 100 - - - 150 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 84 84 72 72 65 65
Heavy Vehicles, % 5 5 7 7 4 4
Mvmt Flow 158 199 361 249 49 108
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 620 0 - 0 1021 506
          Stage 1 - - - - 496 -
          Stage 2 - - - - 525 -
Critical Hdwy 4.15 - - - 6.44 6.24
Critical Hdwy Stg 1 - - - - 5.44 -
Critical Hdwy Stg 2 - - - - 5.44 -
Follow-up Hdwy 2.245 - - - 3.536 3.336
Pot Cap-1 Maneuver 946 - - - 260 562
          Stage 1 - - - - 608 -
          Stage 2 - - - - 589 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 937 - - - 212 551
Mov Cap-2 Maneuver - - - - 305 -
          Stage 1 - - - - 500 -
          Stage 2 - - - - 583 -
 

Approach EB WB SB
HCM Control Delay, s 4.3 0 15
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 937 - - - 305 551
HCM Lane V/C Ratio 0.169 - - - 0.161 0.195
HCM Control Delay (s) 9.6 - - - 19.1 13.1
HCM Lane LOS A - - - C B
HCM 95th %tile Q(veh) 0.6 - - - 0.6 0.7



HCM 6th TWSC Future Conditions
3: Site Drive & Robbins Road AM Peak Hour

Main Street Capital - Robbins Road PUD Synchro 10 Report
Fleis & VandenBrink Engineering 10/02/2017

Intersection
Int Delay, s/veh 0.6

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 285 7 6 324 19 15
Future Vol, veh/h 285 7 6 324 19 15
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 100 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 310 8 7 352 21 16
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 318 0 680 314
          Stage 1 - - - - 314 -
          Stage 2 - - - - 366 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1242 - 417 726
          Stage 1 - - - - 741 -
          Stage 2 - - - - 702 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1242 - 414 726
Mov Cap-2 Maneuver - - - - 515 -
          Stage 1 - - - - 737 -
          Stage 2 - - - - 702 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.1 11.5
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 591 - - 1242 -
HCM Lane V/C Ratio 0.063 - - 0.005 -
HCM Control Delay (s) 11.5 - - 7.9 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0.2 - - 0 -



HCM 6th Signalized Intersection Summary Future Conditions
1: 172nd Avenue & Robbins Road PM Peak Hour

Main Street Capital - Robbins Road PUD Synchro 10 Report
Fleis & VandenBrink Engineering 10/02/2017

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 51 374 68 81 281 53 108 259 88 89 184 51
Future Volume (veh/h) 51 374 68 81 281 53 108 259 88 89 184 51
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 0.99 1.00 0.99 0.99 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1885 1885 1885 1870 1870 1870 1841 1841 1841
Adj Flow Rate, veh/h 58 425 77 88 305 58 121 291 99 101 209 58
Peak Hour Factor 0.88 0.88 0.88 0.92 0.92 0.92 0.89 0.89 0.89 0.88 0.88 0.88
Percent Heavy Veh, % 2 2 2 1 1 1 2 2 2 4 4 4
Cap, veh/h 440 600 109 346 614 117 319 441 477 298 322 89
Arrive On Green 0.06 0.39 0.39 0.07 0.40 0.40 0.07 0.24 0.24 0.07 0.23 0.23
Sat Flow, veh/h 1781 1537 278 1795 1536 292 1781 1870 1558 1753 1381 383
Grp Volume(v), veh/h 58 0 502 88 0 363 121 291 99 101 0 267
Grp Sat Flow(s),veh/h/ln 1781 0 1816 1795 0 1828 1781 1870 1558 1753 0 1764
Q Serve(g_s), s 1.7 0.0 21.0 2.5 0.0 13.4 4.5 12.7 4.2 3.8 0.0 12.3
Cycle Q Clear(g_c), s 1.7 0.0 21.0 2.5 0.0 13.4 4.5 12.7 4.2 3.8 0.0 12.3
Prop In Lane 1.00 0.15 1.00 0.16 1.00 1.00 1.00 0.22
Lane Grp Cap(c), veh/h 440 0 708 346 0 731 319 441 477 298 0 412
V/C Ratio(X) 0.13 0.00 0.71 0.25 0.00 0.50 0.38 0.66 0.21 0.34 0.00 0.65
Avail Cap(c_a), veh/h 473 0 708 361 0 731 325 441 477 309 0 412
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 15.0 0.0 23.1 16.5 0.0 20.2 24.1 31.1 23.2 24.0 0.0 31.2
Incr Delay (d2), s/veh 0.1 0.0 5.9 0.4 0.0 2.4 0.7 7.5 1.0 0.7 0.0 7.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.7 0.0 9.6 1.0 0.0 5.9 1.8 6.2 1.6 1.6 0.0 6.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 15.1 0.0 29.0 16.9 0.0 22.6 24.9 38.7 24.2 24.7 0.0 38.9
LnGrp LOS B A C B A C C D C C A D
Approach Vol, veh/h 560 451 511 368
Approach Delay, s/veh 27.6 21.5 32.6 35.0
Approach LOS C C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 10.7 41.1 11.2 27.0 9.9 42.0 10.9 27.2
Change Period (Y+Rc), s 4.5 6.0 4.5 6.0 4.5 6.0 4.5 6.0
Max Green Setting (Gmax), s 7.0 34.0 7.0 21.0 7.0 34.0 7.0 21.0
Max Q Clear Time (g_c+I1), s 4.5 23.0 6.5 14.3 3.7 15.4 5.8 14.7
Green Ext Time (p_c), s 0.0 2.4 0.0 0.8 0.0 2.0 0.0 1.0

Intersection Summary
HCM 6th Ctrl Delay 28.9
HCM 6th LOS C



HCM 6th TWSC Future Conditions
2: Robbins Road & S. Griffin Street PM Peak Hour

Main Street Capital - Robbins Road PUD Synchro 10 Report
Fleis & VandenBrink Engineering 10/02/2017

Intersection
Int Delay, s/veh 3.6

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 109 360 313 102 59 80
Future Vol, veh/h 109 360 313 102 59 80
Conflicting Peds, #/hr 4 0 0 4 4 1
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 100 - - - 150 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 91 91 82 82 68 68
Heavy Vehicles, % 3 3 7 7 4 4
Mvmt Flow 120 396 382 124 87 118
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 510 0 - 0 1088 449
          Stage 1 - - - - 448 -
          Stage 2 - - - - 640 -
Critical Hdwy 4.13 - - - 6.44 6.24
Critical Hdwy Stg 1 - - - - 5.44 -
Critical Hdwy Stg 2 - - - - 5.44 -
Follow-up Hdwy 2.227 - - - 3.536 3.336
Pot Cap-1 Maneuver 1050 - - - 237 606
          Stage 1 - - - - 639 -
          Stage 2 - - - - 521 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1046 - - - 208 603
Mov Cap-2 Maneuver - - - - 303 -
          Stage 1 - - - - 563 -
          Stage 2 - - - - 519 -
 

Approach EB WB SB
HCM Control Delay, s 2.1 0 16.3
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 1046 - - - 303 603
HCM Lane V/C Ratio 0.115 - - - 0.286 0.195
HCM Control Delay (s) 8.9 - - - 21.6 12.4
HCM Lane LOS A - - - C B
HCM 95th %tile Q(veh) 0.4 - - - 1.2 0.7



HCM 6th TWSC Future Conditions
3: Site Drive & Robbins Road PM Peak Hour

Main Street Capital - Robbins Road PUD Synchro 10 Report
Fleis & VandenBrink Engineering 10/02/2017

Intersection
Int Delay, s/veh 0.5

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 461 26 11 382 16 8
Future Vol, veh/h 461 26 11 382 16 8
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 100 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 88 88 83 83 83 88
Heavy Vehicles, % 4 4 7 7 7 4
Mvmt Flow 524 30 13 460 19 9
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 554 0 1025 539
          Stage 1 - - - - 539 -
          Stage 2 - - - - 486 -
Critical Hdwy - - 4.17 - 6.47 6.24
Critical Hdwy Stg 1 - - - - 5.47 -
Critical Hdwy Stg 2 - - - - 5.47 -
Follow-up Hdwy - - 2.263 - 3.563 3.336
Pot Cap-1 Maneuver - - 992 - 255 539
          Stage 1 - - - - 575 -
          Stage 2 - - - - 608 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 992 - 252 539
Mov Cap-2 Maneuver - - - - 380 -
          Stage 1 - - - - 568 -
          Stage 2 - - - - 608 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.2 14.2
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 420 - - 992 -
HCM Lane V/C Ratio 0.068 - - 0.013 -
HCM Control Delay (s) 14.2 - - 8.7 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0.2 - - 0 -



Queuing and Blocking Report Future Conditions
AM Peak Hour

Main Street Capital - Robbins Road PUD SimTraffic Report
Fleis & VandenBrink Engineering 10/02/2017

Intersection: 1: 172nd Avenue & Robbins Road

Movement EB EB WB WB NB NB NB SB SB
Directions Served L TR L TR L T R L TR
Maximum Queue (ft) 48 206 69 172 100 100 70 104 182
Average Queue (ft) 13 89 23 74 38 41 24 32 79
95th Queue (ft) 39 161 53 143 81 93 58 76 151
Link Distance (ft) 570 360 429 599
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 100 165 165 65
Storage Blk Time (%) 8 0 4 1 15
Queuing Penalty (veh) 2 0 2 2 7

Intersection: 2: Robbins Road & S. Griffin Street

Movement EB EB WB SB SB
Directions Served L T TR L R
Maximum Queue (ft) 109 12 84 66 70
Average Queue (ft) 43 1 11 21 31
95th Queue (ft) 88 9 47 52 58
Link Distance (ft) 405 746 555
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 150
Storage Blk Time (%) 1
Queuing Penalty (veh) 1

Intersection: 3: Site Drive & Robbins Road

Movement WB NB
Directions Served L LR
Maximum Queue (ft) 18 54
Average Queue (ft) 1 21
95th Queue (ft) 10 48
Link Distance (ft) 498
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 14



Queuing and Blocking Report Future Conditions
PM Peak Hour

Main Street Capital - Robbins Road PUD SimTraffic Report
Fleis & VandenBrink Engineering 10/02/2017

Intersection: 1: 172nd Avenue & Robbins Road

Movement EB EB WB WB NB NB NB SB SB
Directions Served L TR L TR L T R L TR
Maximum Queue (ft) 199 325 134 227 135 296 228 120 265
Average Queue (ft) 37 163 38 108 56 130 39 63 139
95th Queue (ft) 113 276 89 193 111 228 113 124 242
Link Distance (ft) 570 360 429 599
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 100 165 165 65
Storage Blk Time (%) 22 0 10 5 6 32
Queuing Penalty (veh) 12 1 8 9 14 29

Intersection: 2: Robbins Road & S. Griffin Street

Movement EB EB WB SB SB
Directions Served L T TR L R
Maximum Queue (ft) 78 21 49 91 73
Average Queue (ft) 32 1 4 34 35
95th Queue (ft) 64 13 24 69 63
Link Distance (ft) 395 746 555
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 150
Storage Blk Time (%) 0 0
Queuing Penalty (veh) 0 0

Intersection: 3: Site Drive & Robbins Road

Movement WB NB
Directions Served L LR
Maximum Queue (ft) 34 60
Average Queue (ft) 2 20
95th Queue (ft) 17 50
Link Distance (ft) 485
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 73



ROBBINS ROAD & SITE DRIVE RT LANE WARRANT
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