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Eberspaecher Parking Expansion 
JSP13-60 

Eberspaecher Parking Expansion. JSP13-60 
Consideration of the request of Eberspaecher North America, for Preliminary Site Plan 
and Stormwater Management Plan approval. The subject property is located in Section 
22 at 43700 Gen Mar in the 1-1, Light Industrial District. The subject property is 8.66 acres 
and the applicant is proposing to add parking to the site to accommodate an 
additional working shift as well as an outdoor storage tank. 

REQUIRED ACTION 
Approval/denial of the Preliminary Site Plan and Stormwater Management Plan. 

REVIEW 
Planning 

Engineering 

Traffic 

Landscaping 

Fire 

RESULT 
Approval 
recommended 

Approval 
recommended 
Approval 
recommended 
Approval 
recommended 

Approval 
recommended 

DATE 
08-13-13 

COMMENTS 
• Planning Commission finding that 

the front yard parking is compatible 
with surrounding developments is 
required 

• Variance required for the underage 
of required parking spaces (staff 
supported) 

• Variance required to conduct 
loading and unloading activities 
outside of permitted times (staff 
supported) 

• Variance required for oversized 
outdoor storage tank (staff 
supported) 

• Variance required for lack of 
screening around outdoor storage 
tank (staff supported) 

• Items to address on the Final Site 
Plan 

08-13-13 Items to address on the Final Site Plan 

08-12-13 Items to address on the Final Site Plan 

08-14-13 • Waiver required for lack of berm 
along northern frontage (staff 
supported) 

• Waiver required for lack of berm 
along right-of-way (staff supported) 

• Items to address on the Final Site 
Plan 

07-25-13 Items to address on the Final Site Plan 



I 

Motion sheet 

.6QQLova[ - Preliminary Site Plan 
In the matter of Eberspaecher Parking Expansion, JSP13-60, motion to approve the 
Preliminary Site Plan based on and subject to the following: 

a. Planning Commission finding that the proposed front yard parking is 
compaHble with surrounding development which is hereby made; 

b. Zoning Board of Appeals variance for the underage of required parking 
spaces; 

c. Zoning Board of Appeals variance for the oversized outdoor storage tank; 
d. Zoning Board of Appeals variance for the lack of screening around the 

proposed outdoor storage tank; 
e. City Council variance to permit loading and unloading activities to take 

place outside the permitted hours identified in "the City Code; 
f. Planning Commission waiver for the lack of a berm along the northern 

property frontage and along the right-of-way, which is hereby granted; 
g. The findings of compliance with Ordinance standards in the staff and 

consultant review letters and the conditions and items listed in those letters 
being addressed on the Final Site Plan; and 

h. (additional conditions here if any) 

(This motion is made because it is otherwise in compliance with Article 19, Article 24 and 
Article 25 of the Zoning Ordinance and all other applicable provisions of the Ordinance.) 

-AND -

Approval - Stormwater Management Plan 
In the matter of Eberspaecher Parking Expansion, JSP13-60, motion to approve the 
Stormwater Management Plan, based on and subject to: 

a. The findings of compliance with Ordinance standards in the staff and consultant 
review letters and the conditions and items listed in those letters being addressed 
on the Final Site Plan; and 

b. (additional conditions here if any) 

(This motion is made because it otherwise in compliance with Chapter 11 of the Code of 
Ordinances and all other applicable provisions of the Ordinance.) 



-OR -

Denial 
In ",he matter of Eberspaecher Parking Expansion, JSP 13-60 motion to deny the 
Preliminary Site Plan, for the following reasons ... (because the plan is not in compliance 
with Article 19, Article 24 and Article 25 of the Zoning Ordinance.} 

-AND -

Denidl Storm Water Management Plan 
In the matter of Eberspaecher Parking Expansion, JSP 13-60, motion to deny the 
Stormwater Management Plan, for the following reasons ... [ because the plan is not in 
compliance with Chapter 11 of the Ordinance.} 
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Petitioner 
Eberspaecher Nor-~h America 

Review Type 
Preliminary Site Plan 

Property Characteristics 
II Site Location: 
~ Site School District: 
0 Site Zoning: 
$ Adjoining Zoning: 

QI Site Use(s): 
e Adjoining Uses: 

• Site Size: 
0 Plan Date: 

Project Summary 

PLAN REVIEW CENTER REPORT 
August 13, 2013 

Planning Review 
Eberspaecher - 43700 Gen Mar 

JSP 13-60 

43700 Gen Mar, south side of Gen Mar, west of Novi Rd. (Sec-l"ion 22) 
Novi Schools 
1-1, Light Industrial 
North and East: 1-1; South: OS-1, Office Service; West: R-4, One
Family Residential 
Existing manufacturing space 
Nodh and East: warehouse/industrial uses; South: vacant land; West: 
single-family homes 
8.66 acres 
07-17-13 

The applicant is proposing to reconfigure and/or add 147 parking spaces at the existing industrial 
site at 43700 Gen Mar. Eberspaecher would like to add an additional working shift at the site and 
the new parking is needed to accommodate -~he extra employees. An outdoor storage tank is 
also proposed on the south side of the building. The applicant has also proposed the addition of 
1,234 square feet of mezzanine storage space. 

Recommendation 
Approval of the Preliminary Site Plan is recommended. There are planning related items that 
need to be addressed at the time of Final Site Plan submittal. Planning Commission approval is 
required. 

Ordinance Requirements 
This project was reviewed for conformance with the Zoning Ordinance with respect to Article 19 (1--
1, Light Industrial District), Ar1-icie 24 (Schedule of Regulations), Article 25 (General Provisions), and 
any other applicable provisions of the Zoning Ordinance. Please see the attached charts for 
information pertaining to ordinance requirements. Applicable sections of the Zoning Ordinance 
and other regulatory documents are highlighted in gray on the attached chart. Items in bold 
below must be addressed by the applicant or Planning Commission. 



Eberspaecher 
JSP13-60 

VroUn"lI!nru"V Site Plan August) 3,2013 
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1. Front Yard Parking Setback: In order for front yard parking to be permitted in the 1-2 District 
the following requirements must be met: development must be bigger than 2 acres, 
parking area cannot be more than 50% of the area between the setback line and the 
building fa<;:ade; the parking must be screened by a 2.Y berm or wall; and parking must 
be setback 100'. It appears the parking area occupies less than 50% of the area between 
the setback line and the building fac;ade. However, calculations have not been 
provided. The applicant should provide area calculations for the paved and unpaved 
area in the front yard on the Final Site Plan submittal. Staff supports a waiver for the 
required berm or wall. See the landscape review letter. The Planning Commission is 
required to make a finding that the front yard parking and lighting is compatible with the 
surrounding area. 

2. Number of Parking Spaces: Manufacturing are required to have one parking space 
for each 700 square feet of useable floor area or one parking space for each 1.5 
employees in the largest working shift plus five additional spaces, whichever is greater. 
Based on the useable area provided by the applicant parking spaces would be 
required. The applicant has provided 185 spaces and has indicated they will seek a 
variance from the Zoning Board of Appeals. The applicant has indicated there will 
sufficient parking spaces to meet the lesser standard regarding the number of employees 
in the largest working shift. Additionally, the applicant has indicated that they do have 
the ability to restructure shift start and end times if parking becomes an issue. 

3. ~oading Activities: Per the City Code, loading and idling is not permitted between the 
hours of 8PM and 7 AM within 400 feet of any residential structure. The applicant has 
indicated they will seek a variance from the City Council as they intend to conduct 
loading and unloading activities outside of the permitted hours. The applicant should 
submit a letter to the Community Development Department requesting the 
aforementioned variance, This letter should include the support information provided in 
the site plan submittal package, including the noise study, and should identify areas of the 
site where loading activities will be concentrated. 

4. Outdoor Storage Tank: The Zoning Ordinance permits an outdoor storage tank in the 1-1 
District with a maximum capacity of 600 gallons. The applicant has proposed a 1,500 
gallon tank and has indicated they will seek a variance from the Zoning Board of Appeals 
regarding the tank size. A masonry screen wall is also required. The applicant has 
proposed no wall and has indicated they will seek a variance from the Zoning Board of 
Appeals. The proposed outdoor storage tank is located in the southeast corner of the site 
as far from the adjacent residential property as is possible and will be screened by the 
existing building. Staff would not object to the requested variances. 

5. Photometric Plan: There are several deficiencies identified for the photometric plan in the 
lighting review chart. The applicant must provide the manufacturer's specifications for all 
proposed lighting fixtures and provide the required information on the photometric plan. 

Response LeHer 
A letter from either the applicant or the applicant's representative addressing comments in this, 
and in the other review letters, is requested prior to the Planning Commission meeting and with the 
Final Site Plan submittal. 

Pre-Construction Meeting 
Prior to the start of any work on the site, Pre-Construction (Pre-Con) meetings must be held with 
the applicant's contractor and the City's consulting engineer. Pre-Con meetings are generally 
held after Stamping Sets have been issued and prior to the start of any work on the site. There are 
a variety of requirements, fees and permits that must be issued before a Pre-Con can be 



Planning Review of Preliminary Site Plan 
Eberspaecher 
J5Pi 3-60 

August 13, 20) 3 
3 of 3 

scheduled. If you have questions regarding the Pre-Con, please contact Sarah Marchioni 
[248.347.0430 or smarchioni@cityofnovi.org] in the Community Development Department. 

If the applicant has any quesi"ions concerning the above review or the process in general, do not 
hesitate to contact me at 248.347.0586 or kkapelanski@cityofnovi.org. 



PLANNING REVIEW SUMMARY CHART 

Eberspaecher JSP13-60 
Preliminary Site Plan Review 
Plan Date: 07/17/13 

Item Required 

Master Plan Industrial Research 
Development 
Technology 

Zoning 1-1 Light Industrial 
District 

Use (Adicle19) Office, research & 
development, 
technology centers, 
warehousing, 
manufacturing l 

laboratories, utility 
buildings, 
indoor/outdoor 
recreation, other 
similar uses, and 
accessory structures 

Building Height 40 feet maximum 
(Sec. 2400 & 
Sec. 2503.2.E) 
Building Setback (Sec. 2400) 

Front (south) 40 ft. 
Interior Side 20 ft. 
(east) 

Interior Side 20 ft. 
(west) 

Rear (north) 20 ft. 

Parking Setback (Sec. 2400) 
Front Front yard parking 
(northeast) permitted subject to 

(a) Dev. must be 2 
acres 

(b) Must be setback 
same as req. 
bldg. setback (40 
ft.) 

tc) Cannot occupy 
more than 50% of 
the area btwn. 
min. front yard 
setback and 
bldg. setback 

(d) Must be 

Meets 
Proposed Requirements? Comments 
No Change Yes 
Proposed 

No Change Yes 
Proposed 
156,500 sq. ft. Yes The applicant should 
warehouse/office/ provide additional 
manufacturing information on the use of 

the building. 

Elevations not Yes Elevations will need to be 
provided provided if fac;ade changes 

are proposed. 

83 ft. Yes 
85 ft. Yes 

44 ft. Yes 

51 ft. Yes 

(a) Parcels is 8.66 No Applicant should provide 
acres calculations related to point 

(b) Setback min. 43 (c) and must provide brick 
ft. from Genmar screen wall or berm for front 
Drive yard parking. 

(c) Calculations not 
provided Planning Commission 

[d) Brick screen finding that parking is 
wall or compatible with surrounding 
landscaped development is required. 
berm not 
indicated 

Page 1 of 5 



Meets 
Item Required Proposed Requirements? Comments 

screened by 
brick wal or 
landscaped 
berm 
Planning 
Commission must 
make finding 
that prkg. area 
and lighting is 
compatible wi 
surrounding 
develooment 

Interior Side 10ft. 10ft. Yes 
[north) 

interior Side 10ft. No changes N/A 
(east) I proposed. 

I 

Interior Side I lOft. I'Jo to N/A 
(south) 

I 
parking proposed. 

.I<ear (west) 10ft. 64 ft Yes 

Number of ManufacturingL 185 spaces No The applicant is requesting 
Parking Spaces Warehouse a Zoning Boord of Appeals 

2505) one space per 700 variance for the deficient 
sq. ft. usable floor number of parking spaces. 
area or five spaces 
plus one space for 1 square feet of 
each one and one- additional mezzanine 
half employees in storage space has been 
the largest working proposed. 

whichever is 
greater 

155,822 I 700 223 
spaces 

1 20 employees x 1 .5 
= 180 +5 = 185 
spaces 

Parking Space 9' x 19' parking 9' x 19' spaces Yes 
Dimensions and space dimensions provided 
Maneuvering and 24! wide drives. 
Lanes 9' x 17' parking 24' access aisle 

s paces allowed provided 
7' wide interior 

sidewalks as long as 7' 
detail indicates a 4" provided where 

2 of 5 



Meets 
Item Required Proposed Requirements? Comments 

curb at these adjacent to 1 7' 
locations and along parking spaces 
landscaping. 

Barrier 7 barrier free spaces 7 barrier free Yes 
Spaces required (2 van spaces (2 van 
[Barrier Free accessible) "" '/-e,,' liP 

Code) 

Barrier Free 8' wide with a 5' 8' wide with a 5' 
I Yes 

Space wide access aisle for wide access aisles 
Dimensions standard barrier free for standard barrier 
{Barrier spaces, and free spaces; and 8' 

8' wide with an 8' wide with a shared 
wide access aisle for 8' wide access aisle 

I van accessible for van accessible 
spaces spaces 

Barrier Free One sign for each Barrier free Yes 
Signs (Barrier accessible parking shown 
Free Design space. 
Graphics" 
Manual) 
LoadiClgSpaces Must be in rear yard loading No The applicant has indicated 
(Sec. 250Tand and screened from area to remain they will seek a City Council 

1 City right-of-way and vario'1ce to permit loading 
neighboring Applicant has and unloading activities 
properties - minimum indicated loading between 8PM and 7 AM. 
360 sq. ft. and unloading 

activities will take 
Loading and idling outside of 
not permitted the hours permitted 
between 8:00 p.m. the City Code. 
and 7:00 a.m. 
following day) I within 
four hundred feet of 
any residential 
structure 
Accessory structures Dumpsters not Yes Applicant should confirm no 

Structure should be setback a clearly indicated new dumpsters or dumpster 
Setback- minimum of 10 feet I locations are proposed. I 
Dumpster from any building 
(Sec. 2503) unless structurally 

attached and 
setback the same as 
parking from all 

I 

"rhe I 

structure must be in 
the rear or interior 
side yard. I : 

3 of 5 



Meets 
Item Re uired Pro osed Requirements? Comments 
Dumpster Screening of not less Dumpsters not Yes? Applicant should confirm no 
(Chap. 21, than S feet indicated new dumpsters or dumpster 
Sec.21-1 interior bumpers or locations are proposed. 

posts 
I Enclosure to match 

building materials 
and be at least one 
foot taller than 
hei ht of refuse bin. 

Outdoor Max. six hundred- gallon No The applicant has indicated 
Tank gallon capacity per capacity argon they will seek a Zoning 

1905.b(2) tank and accessory tank in rear Board of Appeals variance 
to on otherwise (southern) yard to permit the over-sized tank 

use, and to permit a tank with no 
Placement and use Screen wall will not screening. 
of the be provided 
storage tanks shall 
be in compliance 
with the City's 
adopted fire 

code 
and any State of 
Michigan regulations 
related to such use. 

Screening shall 
consist of a wod one 
foot than the 
height of the storage 
tank. 
motel'ials shall consist 
of masonry or 
reinforced concrete. 
Other materials may 
be used for the gate 
or to the 
enclosure. 

Exterior Photometric plan Lighting See lighting review chart 
lighting and exterior lighting submitted 
251l) details needed at 

time of Final Site Plan 
(City No addij-ionol No sidewalk Yes 

Code Sec. sidewalks provided 
11-276[b) and 
Subdivision 
Ordinance Sec. 
4.0SA and NDn-
Motorized Plan) 

4 of S 



Meets 
Item Required Proposed Requirements? Comments 

Signage if proposed Please contact Jeannie 
Business requires a permit. Niland [248.347.0438) for 

information on sign permits 
Kristen KapelanskL Alep (248)347-0586 

5 of 5 



Lighi"ing Review Summary Chart 
Eberspaecher JSP 13-60 
Site Plan Review 
Plan Date: 07/15/13 

Item 
Intent (Section 
2511.1 ) 

plan 

2511.2.0.1 ) 

Lighting Plan 
(Section 
2511 

Required 
conditions 
[Section 
2511.3.0) 

Notes 

unnecessary 
transmission of light into 
the 
Site plan showing 
location of all 
and proposed 
buildings, landscaping, 
streets, drives, parking 
areas and exterior 
liQhtin fixtures 
Specifications for all 
proposed and existing 

fixtures 

II Fixture 
II Mounting & design 

Glore control 
devices 

II and color 
rendition of lamps 
Hours of 

Ii Photometric n 
Height not to exceed 
maximum of 
zoning district 
or 25 feet where 
adjacent to residential 
districts or uses. 

Electrical service to 

i Comments 

Yes 

No Applicant should provide 
manufacturer's 
specifications and hours of 
operation for 01/ proposed 
fixtures. 

Yes? Applicant should provide 
the height of the proposed 
fixtures. 

No Applicant should add 



I Item 
Meets 

ReiJuired Requirements? 
(Section light fixtures shall be 
2511.3.b) placed underground 

- No flashing light shall 
be permitted 
- Only necessary 
lighting for security 
purposes and limited 
operations shall be 
permitted after a site's 
hours of ofJeration. 

Required Average light level of Yes? 
conditions the surface being lit to 
(Section the lowest light of the 
2511.3.e) surface being lit shall 

not exceed 4: 1. 
Required Use of true color Yes 
conditions rendering lamps such 
[Section 2511 .3.f) as metal halide is 

preferred over high 
and low pressure 
sodium lamps. 

Minimum - Parking areas- 0.2 min Yes 
Illumination - Loading and 
(Section 2511.3.k) unloading areas- 0.4 

min 
- Walkways- 0.2 min 
- Building entrances, 
frequent use- 1.0 min 
- Building entrances, 
infrequent use- 0.2 min 

Maximum When site abuts a Yes? 
Illumination residential district, 
adjacent to Non- maximum illumination 
Residential at the property line 
(Section 2511 .3.k) shall not exceed 0.5 

foot candles 
Cut off Angles All cut off angles of Yes? 
(Section fixtures must be 90 
2511.3.1 (2)) degrees when 

adjacent to residential 
dislricts 

Prepared by Kristen Kapelanski, Alep 
kkapelanski@cityofnovi.org (248) 347-0586 

2 

Comments 
required notes to the 
photometric plan. 

Applicant should provide 
average to minimum 
calculations or the entire 
site. 

Light levels at the property 
line must be provided. The 
western property line is 
especially important. 

Applicant should provide 
manufacturer's 
specifications for all 
proposed fixtures. 
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ENGINEERING REVIEW 



cityofnovi.org 

Peti'tioner 

PLAN REViEW CENTER REPORT 
August 13, 2013 

Engineering Review 
Eberspaecher Parking Lot Addition 

JSP 13-0060 

Eberspaecher, property owner 

Review Type 
Preliminary Site Plan 

Property Characteristics 
Site Location: 
Site Size: 

~ -Plan Date: 

Project Summary 

S. of Gen-tv\ar and W. of Novi Rd. 
8.66 acres 
July 17,2013 

tI Construction of an approximately 0.21 net acre parking lot addition. 

One existing hydrant would be relocated outside of the proposed parking lot 
expansion. 

II Storm water would be collected by two sewer collection systems; the additional 
discharge from the parking lot addition is stored in an underground detenj-ion 
system which discharges into the existing storm sewer network before it ultimately 
outlets into an off-site detenj-ion basin east of the property. 

Recommendation 
Approval of the Preliminary Site Plan and Preliminary storm Water Management Plan is 
recorYlmended. 

Comments: 
The Preliminary Site Plan meets the general requirements of Chapter 11, the storm 
Water Management Ordinance and the Engineering Design Manual with the follovving 
items to be addressed at the time of Final Site Plan submittal (further engineering detail 
will be required at the time of the final site plan submittal): 

Addltlonal Comments [to be addressed prior to the Final Site Plan submittal): 

General 

1 . The City standard detail sheets are not required for the Final Site Plan 
submittal. They will be required with the Stamping Set sUbmittal. 



Engineering Review of Preliminary Site Plan 
Eberspaecher Parking Lot Adddion 
JSP' 3-0060 

\Nater Main 

August 11 2013 
Page 2 of 4 

2. Provide a note stating that a minimum cover of five and one-half (5 Y2) 
shall be maintained to the top of pipe with a minimum cover of six (6) feet 
maintained within paved areas. 

3. Three (3) sealed sets of revised utility plans along w1th the MDEQ permit 
application (1/07 rev.) for water marn construction and the Streamlined 
Water Main Permit Checklist should be submitted to the Engineering 
Department for review, assuming no further changes are anticipated. 
utility plan sets shall include only the cover sheet any applicable utility sheets 
and the standard detail sheets. 

Storm Sewer 

4. Revise the plan set to provide under drain for all proposed pervious 
pavement. Any area that cannot accomnlodate under drain must be paved 
with tradition Portland Cement Concrete or Hot-mix Asphalt. 

5, Provide a profile for the proposed storm sewer indicating a minimum cover of 
three (3) feet. 

6. Revise the storm sewer material for sections not serving as underground 
detention to C76 Class IV Reinforced Concrete Pipe or Class 54 Ductile Iron 
versus corrugated metal pipe as provided. 

storm Water Management Plan 

7. The Storm Water Management Plan for this development shaH be designed in 
accordance with the storm Y'/ater Ordinance and Chapter 5 of the new 
Engineering Design Manual. 

8. Revise the pre-tt"eafment structure configuration to provide an off-line 
mechanical pretreatment system prior to discharge [nto the underground 
detention basin; in-line pretreatment is not alloyved. 

9. Remove the mechanical pretreatment structures from catch basins 4 and 6. 
These structures are not needed because the proposed storm sewer 
discharges into an eXisting wet detention basin to the east of the 
development. 

10. The proposed pretreatment device Contech model CDS2015-4 is not 
approved by the City for use prior to discharge into an underground 
detention system. The only pretreatment device models accepted are 
Vortechs and Aquasw'lrl. Revise the pfan to provide a pretreatment s~ructure 
that has been accepted by the City. 

1 1. Provide rnanufacture specifications for the proposed underground detention 
system including material type, size, bedding requirements, and any other 
applicable information. 

12. Revise the storm water detention calculations to demonstrate that bankfull 
volumes shall be retained in the detention facility for a minimum of 24 hours 
and no more than 40 hours. 



Engineering Review of PreJ/mlnary Site Plan 
Eberspaecher Parking Lot Addition 
JSP 13-0060 

August 13,2013 
Page 3 of 4 

13. Due to maintenance concerns, each restricting orifice in the control structure 
shall be a minimum of 1 square-inch in size) even though this moy result in a 
flo'0l rate above the calculated discharge. 

14, Denote an overland route for storm water that would occur in the event that 
the underground system cannot accept flow. This route shall be directed to a 
recognized drainage course or drainage system. Verify that any structures 
accepting overland flow are capable of handling the lOa-year Flood 
capacfty. 

15. Provide a construction detail for the connection between the proposed 
underground detention basin and the storm sewer network. 

16. Provide critical elevations (bankfull dnd 1 OO-year storm hydraulic grade lines) 
on the underground detention system cross-section and storm sewer profile 
demonstrating that the detention system is 3 feet above ground water and 
has the required 1 foot of freeboard between the'high water elevation and 
the subgrade below the pavement. 

The following must be submitted ot the time of Final Site Plan submittal: 

17. A letter from either the applicant or the applicant's engineer must be 
submitted with the Final Site Plan highlighting the changes made to the plans 
addressing each of the comments listed above .and indicating the revised 
sheets involved. 

18. An itemized construction cost estimate must be submitted to the Community 
Development Department at the time of Final Site Plan submittal 'for the 
determination of plan revievv and construction inspection fees. This estimate 
'should only include the civil site work and not any costs associated with 
construction of the building or any demolition work. The cost estimate must 
be itemized for each utility (water, sanitary, storm sewer), on-site paving, right
of-way paving [incfuding proposed right-of-way}, grading, and the storm 
water basin (basin construction, control structure} pretreatment structure and 
restora-lion) . 

The following must be submitted at the time of Stamping Set submittal: 

19. A draft copy of the maintenance agreeOlent for the stotTn water facilities, as 
outlined in the Storm Water Management Ordinance, must be submitted to 
the Community Development Department with the Final Site Plan. Once the 
form of the dgreement is approved, this agreement must be approved by 
City Council and shall be recorded in the office of the Oakland County 
Register of Deeds. 

20. A draft copy of the 20-foot wide easenlent for the 'vvater main to be 
constructed on the site must be submitted to the Community Development 
Department. 

21 . A draft copy of the legal description for the exisfing water main easement to 
be vacated by the hydrant relocation -must be submitted to the Community 
Development Department. 



'. Engineering,Review of PreUminary Site Plan 
EberspCJecher Parking Lot Addition 
JSP /3-0060 

The followIng must be addressed prior to construction: 

August J3, 2013 
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22, A pre-construction meeting shall be required prior to any site work being 
started. Please contact Sarah Marchioni in the Comrnunity Development 
Department to setup a meeting [248-347-0430). 

23. A City of Novi Grading Permit will be required prior to any grading on the siie, 
This permit will be issued at the pre-construction meeting. Once determined, 
q grading permit fee must be paid to the City Treasurer's Office. 

24. ;\ Soil Erosion Control Permii must be obtained from the City of Novi. Contact 
Sardh Mdrchioni in the Community Development Department (248-347-0430) 
for forms dnd information. 

25, A permit for water main construction must be obtained from the MDEQ. This 
permit application must be submitted through the City Engineer after the 
\vater main plans have been approved. 

26. Construction Inspection Fees to be determined once the construction cost 
estimate is submitted must be paid prior to the pre-construction meeting. 

27. A storm water performance guarantee, equal to 1.5 times the amount 
required to complete storm water management and facilities as specified in 
the storm Water J\;\anagement Ordinance, must be posted at the Treasurer's 

28. An incomplete site work performance guarantee for this development will be 
calculated (equal to 1.5 -times the amount required to complete the site 
improvements, excluding the storm water facilities)' as . specified in the 
Performance Guarantee Ordinance, This guarantee will be posted prior to 
TeO, at vvhich time ii may be reduced based on percentage of construction 
completed. 

29. A street sign financial guarantee in an amount to be detenYlined ($400 per 
traffic control sign proposed) must be posted at the Treasurer1s Office. 

cc: Ben Croy, Engineering 
Brion Coburn, Engineering 
Kristen Kapelonski, Community Development Department 
Michael Andrews, Water & Sewer Dept. 
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August 12, 2013 

Barbara McBeth, AICP 

Deputy Director of Community Development 

City of Novi 

45175 W. Ten Mile Rd. 

Novi, MI 48375 

SUBJECT: Eberspaecher Parking Lot Expansion, JSP13-0060, 

Traffic Review of Preliminary Site Plan, PSP13-0129 

Dear Ms. McBeth: 

At your request we have reviewed the above and offer the following recommendation and 

supporting comments. 

Recommendation 

We recommend approval of the preliminary site plan, subject to the items shown below in bold 

being satisfactorily addressed on the final site plan. 

Site Description 
What is the applicant proposing, and what are the surrounding land uses and road network? 

1. The applicant is proposing to expand and upgrade the parking lots along the west and north 

sides of 43700 Gen Mar Drive. 

2. The site is bordered on the east by other industrial uses and l\Jovi Road; on the north by the 

railroad and cemetery; on the west by a single-family residential area; and on the south by 

currently undeveloped wood la nds. 

3. Gen Mar Drive is an industrial cul-de-sac with a turnaround bulb at the northeast corner of the 

site. Gen Mar intersects five-lane Novi Road near the south base of the railroad overpass. 

Trip Generation and Traffic Impact Study 
How much new traffic would be generated? Was a traffic study completed and was it acceptable? 

4. While the proposed pa rking lot expa nsion is intended to se rve a n increase in employment at 

this location (to 150 employees in the largest shiftL we are unaware of the current 

employment and therefore have no basis for forecasting the amount of increased traffic. 

Vehicular Access Locations 
Do the proposed driveway locations meet City spacing standards? 

5. Not applicable. No change in site access is being proposed. 
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Vehicular Access Improvements 
Will there be any improvements to the abutting road(s) at the proposed point(s)? 

6. Not applicable. 

Access Drive Design and Control 
Are the proposed designJ pavement markings, and signage satisfactory? 

7. Not applicable. 

Pedestrian Access 
Are pedestrians accommodated? 

8. This industrial park generally lacks off-street pedestrian accommodations. 

Circulation and Parking 
Can vehicles and conveniently maneuver through the site? 

9. In the double-banked parking lot in the site's northwest corner, the island on the south 
side and east end of the parking aisle now features a main corner radius of only 5 ft, 
contrary to Sec 2506.13 of the Zoning Ordinance and good design practice. This radius 
should be increased to at least 10 ft (the end aisle is slightly wider than normal at 28 ft). 

10. To facilitate easier circulation by the City's largest fire truck, the curb radius on the 
northwest corner of the building pad should be increased to 20 ft (from 15 ft). 

11. The final site plan should both dimension (as typical) and include a plan note indicaHng 
that all parking space dimensions (width as well as length) shall be referenced to the face 
of curb or walk. 

12. Detailed specifications are required for all new pavement markings. Per City policy and the 
MMUTCD, non-barrier-free parking spaces shall be white; barrier-free parking stripes and cross

hatched access aisles shall be blue; and wheelchair symbols to be painted on the pavement shall 
be white. Adjoining barrier-free and non-barrier-free parking spaces shall be separated by 

abutting blue and white stripes. We recommend that a plan detail be developed to illustrate 

these requirements. 

13. The crosshatched turna round space at the south end of the west lot should be ma rked in 
yellow and posted with a NO PARKING ANY TIME (R7-1 with double-headed arrow) sign. 

14. Detailed specifications are also required for the replacement barrier-free signing. The 
main sign shall be a RESERVED PARKING [wheelchair] ONLY (R7-8) sign and the 
supplemental sign (when required) shall be a VAN ACCESSIBLE (R7-8P) sign. Any barrier
free space adjacent to an 8-ft-wide access aisle is considered van-accessible and shall be 
signed accordingly_ Where post-mounted, there shall be 7 ft below the R7-8 and at least 
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6 ft-3 in below the R7-8P. We recommend that a plan detail be developed to illustrate 

these requirements. 

15. A Signing Quantities Table is needed, listing each sign type by description, MMUTCD sign 

code, and the quantity required. 

Sincerely, 

CLEARZONING, INC. 

Rodney L. Arroyo, AJCP 

President 

William A. Stimpson, P.E. 

Director of Traffic Engineering 
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Petitioner 
Eberspaecher North America 

Review Type 
Preliminary Site Plan 

Property Characteristics 

PLAN REVIEW CENTER REPORT 
August 14,2013 

Preliminary Landscape Review 
Eberspaecher Parking Expansion 

Site Location: Genmar Drive 
Site Zoning: 1-1 - Light Industrial District 
Adjoining Zoning: North, east and south: 1-1 . West: RM-1. 
Site Use[s): Light industrial 
Adjoining Uses: North, east and south: light industrial. West: Multi family residential 
Proposed Use: Light industrial 
Site Size: 8.6 acres 
Plan Date: 7/17/13 

Rec ommen dation 
Approval of the Preliminary Site Plan for Eberspaecher Parking Expansion JSP13-60 is 
recommended. Per Sec. 2509 a landscape plan is required for a new commercial 
development or an expansion greater than 25% of the original structure. Because there 
is no actual building expansion, only a parking lot expansion, the landscape plan has 
been limited in scope to required parking lot landscape, landscape adjacent to the 
R.O.W. and tree replacement requirements necessary to comply with the Woodlands 
Preservation Ordinance. 

Ordinance Considerations 
Adjacent to Residential- Buffer (Sec. 2509.3.a.) 

1. A portion of the proposed parking located to the north is adjacent to residential 
uses. A landscape berm is required between the uses. However, there is a 
considerable drop in elevation to a creek between the properties and there is a 
significant evergreen buffer and native vegetation between the uses. A waiver 
would be required for no instaHation of the berm. As the site is currently well 
buffered, staff would support a waiver for the berm. 

Adjacent to Public Rights-of-Way - Berm (Wall) & Buffer (Sec. 2509.3.b.) 
1. A 3' tall berm would typically be required along the street right of way. 

Installation of this berm would necessitate the removal of existing healthy trees. 
A waiver would be required for the berm. Staff would support the waiver. 



Preliminary Landscape Plan 
Eberspaecher Parking Expansion 

August 14/ 2013 
Page 2 of 2 

2. One canopy tree or large evergreen is required per 40' of road frontage. This 
requirement has been met. 

3. One sub-canopy tree is required per 30' of road frontage. This requirement has 
been met. 

street Tree Requirements (Sec. 2509.3.b.) 
1. Six existing trees will be preserved, thereby meeting the intent of the street tree 

requirement. 

Parking Landscape (Sec. 2509.3.c.) 
1. Calculations have been provided for the required Parking Lot Landscape Area 

per Ordinance requirement. A total of 3,476 s.f. of interior parking landscape 
area is required. This requirement has been met. 

2. Perimeter Parking Lot Canopy Trees are required at one per 35 LF. Existing 
healthy trees and trees counted toward interior parking lot landscape may be 
counted toward this requirement. By vidue of the existing and proposed trees, 
the Applicant meets the perimeter planting requirement. 

3. A total of 47 parking lot canopy tree are required. By virtue of the existing trees 
to remain and additional proposed trees, this requirement has been met. 

4. All existing trees to remain must be sheltered by tree protection fencing during 
construcrion. 

Building Foundation Landscape (Sec.2S09.3.d.) 
1. No alterations are proposed to the site building. 

Plant List (LOM) 
1. The Plant List meets the requirements of the Ordinance and Landscape Design 

Manual. 

Planting Detai'ls & Notations (LDM) 
1. Planting Details and Notations meet the requirements of the Ordinance and 

Landscape Design Manual. 

Irrigation (Sec. 2509 3.f.(6)(b)) 
1. All landscape areas are required to be irrigated. A note has been provided 

sta-ring that the existing irrigation system will be appropriately modified in the 
area of the addition. 

Please follow guidelines of the Zoning Ordinance and Landscape Design Guidelines. 
This review is a summary and not intended to substitute for any Ordinance. For the 
landscape requirements, see the Zoning Ordinance landscape sec1-ion on 2509, 
Landscape Design Manual and the appropriate items in the applicable zoning 
classification. Also see the Woodland and Wetland review comments. 

Reviewed by: David R. Beschke, RLA~ 
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CITY COUNCIL 

Mayor 
Bob Gatt 

Mayor Pro Tem 
Dave Staudt 

Terry K. Margolis 

Andrew Mutch 

Justin Fischer 

Wayne Wrobel 

Laura Marie Casey 

City Manager 
Clay J. Pearson 

Director of Public Safety 
Chief of Police 
David E. Molloy 

Director of EMS/Fire Operations 
Jeffery R. Johnson 

Assistant Chief of Police 
Victor C.M. Lauria 

Assistant Chief of Police 
Jerrod S. Hart 

Novi Public Safety Administration 
45125 W. Ten Mile Road 
Novi, lVIichigan 48375 
248.348.7100 
248.347.0590 fax 

cityofnovi,org 

May 9,2013 

July 25,2013 

TO: Barbaro McBeth, Deputy Director of Community Development 

RE: Ebersbaecher- parking lot expansion 

SP#: PSP13-0096 
PSP13-0129 

Project Description: 
Expansion of existing lot to 225 spaces 

Comments: 

1 . Corrected 7/25/13 - Maintain Emergency access from northwest 
lot to Marlson. ( Max. grade 8 degrees ). 

2. Corrected 7/25/13 - Addition of 1500 gal. Argon bulk tonk requires 
separate permit and approval. Installai'ion must meet IFC and local 
building code requirements. 

Recommendation: 
Recommend for Approval, as the above notes have been addressed 
from previous review, 

Sincerely, 

Andrew Copeland - FPO/lnspector II - CFPE 
City of Novi - Fire Dept. 
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ENGINEERS 

August 20, 2013 

Ms. Kristen Kapelanski 

Planner 

City of Novi 

45175 W. Ten Mile Road 

Novi, MI 48375 

Re: Eberspaecher North America, Inc. 

Parking Rehabilitation Project 
NFE # H441 

City of Novi Reference No. JSP 13-60 

Dear Ms. Kapelanski 

C IVil ENGIN EERS 

LA N D SU RVEYORS 

LA N D PLANNERS 

On behalf of our client, Eberspaecher North America, Inc. (ENAL we are pleased that the preliminary site plan 

for the proposed parking lot expansion project at 43700 Gen Mar Drive has been recommended for Planning 

Commission approval. The following letter serves to address comments per the Planning Review letter dated 

August 13th, 2013 that will be implemented on the forthcoming Final Site Plan drawings. 

Planning Review letter and Summary Chart (August 13th, 2013) 
Items that require clarification or will require attention during the final site plan stage are addressed below. 

Use (Article 19) 

1. The proposed project will not alter the overall use of the building. The cu rrent building is used for light 

automobile part manufacturing, as well as office space for support design and engineering staff. 

Building Height (Section 2400 & 2503.2. E) 

2. This project does not include any proposed changes to the building facade. 

3. Parking Setback (Section 2400) 

We have calculated that the existing parking area within the front yard setback is approximately 33% of 

the total front yard setback area post development. The proposed project involves only minor curb 

replacement of the existing main drive aisle to the site within the front setback. We will provide these 

46777 WOODWARD AVENUE 
PONTIAC M I 48342-5032 
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City of Novi 
RE: Eberspaecher - 43700 Gen Mar (JSP 13-60) 
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ca lculations on the fin al site plan drawings. We understand t hat the staff supports a waiver for the 

berm or wall requirement since there is no proposed parking additions within the front setback. 

I\lumber of Parking Spaces (Section 2505) 

4. We have submitted a variance request to the Zoning Board of Appeals (ZBA) to provide the required 
number of parking spaces based on the number of employees, rather than the useable floor space 
area. The requested variance would effective ly reduce the required spaces from 223 to 185. We note 
that the final site plan will reflect the inclusion of a 1,234 square foot mezzanine addition. The 

proposed floor space addition has increased the requested reduction of parking by two stalls from the 
calculations shown on the preliminary site plan drawings, which show the required stalls as 221 based 
on useable floor space area. We understand the ZBA has received all necessary documentation, 
including the changes based on the mezzanine addition, and that the request will be discussed at the 
September 2013 ZBA meeting. 

Loading Spaces (Section 2507 and Sec. 22-100 City Code) 

5. A variance has been requested to the ZBA to allow loading and unloading operations to occur between 
8 p.m. and 7 a.m. We understand that a City Council variance is also required, and the Owner will be 
submitting a separate letter requesting the City Council variance to the Community Development 
Department. 

Accessory Structure Setback - Dumpster (Section 2503) 

6. The existing trash dumpster/compactor will be maintained. The final site plan drawings will clearly 
identify that there are not any new dumpsters or dumpster relocations proposed as part of this 

project. 

Outdoor Storage Tank (Section 1905.b(2)) 
7. A variance to allow for the over-sized gas tank and to allow for modification to the screening 

requirements is being requested through the ZBA. We understand the ZBA has received all necessary 
documentation, and that the request will be discussed at the September ZBA meeting. 

Exterior Lighting (Section 2511) 
8. See the Lighting review Summary Chart response comments below. 

Lighting Review Summary Chart 

Lighting Plan (Section 2511.2.a.2) 
1. The manufacturers specifications and hours of operation for all proposed lighting fixtures will be 

provided on the updated photometric plan that will be submitted with the final site plan drawings. 
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Required Conditions (Section 2511.2.a) 
2. The proposed fixtures will be 25 feet in height. A note stating the fixture height will be included on the 

updated photometric plan that will be submitted with the final site plan drawings. 

Required Notes (Section 2511.3.b) 
3. The requested notes will be included on the updated photometric plan that will be submitted with the 

final site plan drawings. 

Required Conditions (Section 2511.3.e) 
4. The requested lighting calculations will be included on the updated photometric plan that will be 

submitted with the final site plan drawings. 

Maximum Illumination Adjacent to Non-Residential (Section 2511.3.k) 
5. The requested light levels at the property line will be provided on the updated photometric plan that 

will be submitted with the final site plan drawings. 

Cut-Off Angles (Section 2511.3.1(2)) 
6. The manufacturers specifications showing the required cut-off angles will be provided on the updated 

photometric plan that will be submitted with the final site plan drawings. 

Engineering Review (August 13th. 2013) 

General 
We have read through the comments received from Mr. Adam Wayne, and understand that 
approval of the preliminary site plan has been recommended. We acknowledge that minor scope of 
work modifications will be required for the final site plan submittal. Additionally, we understand 
that the design drawings will require further development and greater detail for the final site plan and 
subsequent submittals. 

Administrative 
We will provide a detailed letter to highlight the drawing changes with the final site plan submittal, and 
will also provide the itemized cost estimate for the civil site work items that has been requested. The 
Owner acknowledges the additional administrative requirements, follOWing approvals of the final site 
plan stamping set and prior to construction. 
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Preliminary Landscape Review (August 14t h, 2013) 

We understand that the project has been recommended for approval based on the preliminary site plan. 
We acknowledge that the pranning staff supports waivers of landscape berm requirements within the fron 
yard setback based on the existing site conditions. 

Fire Marshall Review (July 25th, 2013) 

1. We understand that previous comments received from the Fire Marshall during the pre-application 

review have been satisfactorily addressed on the preliminary site plan drawings, and that the 
preliminary site plan has been recommended for approval. 

Clear Zoning, Inc. Traffic Review (August 12th, 2013) 

General 
We understand that the project has been recommended for approval based on the preliminary site plan, 
and we acknowledge that several noted items will have to be addressed on the final site plan drawings. 

Trip Generation and Traffic Impact Study 
There are 120 employees proposed during the largest shift, not the 150 employees as stated in the review 

letter. The current maximum number of employees is approximately 60, therefore, the proposed parking 
expansion would potentially result in an increase of 60 employees. 

Circulation and Parking 

We acknowledge that several minor geometrical and pavement marking revisions will be required on the 
final site plan drawings to address comments regarding circulation and parking. Additionally, the 
requested specifications and/or details for signs and pavement markings will be provided on the final site 
plan drawings. 

Please review the attached documentation, and feel free to contact us if you have questions or require further 
documentation. 

Sincerely, 

Paul Tulikangas, P.E. 
Project Engineer 
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Attachments: 
CD containing electronic files of the following: 
Preliminary Site Plan Drawings (Dated 07-17-13) 

Color Site Plan Rendering 

Noise Study (Kolano & Saha Engineers, Inc.) 

Soil Boring Report (CTI & Associates, Inc.) 

Floor Plan wi mezzanine Addition (Pucci & Vollmar Architect, PC) 

Photometric Plan (IVILS East) 
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Map Legend 

Subject Property 

R-4: One-Family Residential District 

1-1 : Light Industrial District 

1-2: General Industrial District 

OS-1 : Office Service District 



Subject Property 

o Public 

Community Office Private Park 





200Cf MIGHI6AN REHABIl .. ITATION GOI:iE REVIB1 
6EIEAAl. BUILDIN6 Itf'ORMATlON, 

EXlSTlIoI6 AND PROP05ED U5E = NOII-5EPMAlED MIXED U5E5 (i1lC; 50/).3) OF, 
(Ij) BU51tE6 (i1lC; :lO<I) AND 
(1=-0 MOllERAlE HAZARD FAGTORl' (MBC, 3(62) AND 
(5-0 MOllERAlE HAZARD STORAISE (i1lC; 3112) 

GOII5TRUC;TlON n1'E, lIB (MBC, 6022) 

11£ EXlSTIN5 BUILDIN5 IS FlU'I' FIRE-5I.!'I'RES6E. 

0VfRAI.l. BUILDIN6 Nl£A = 154,566 e5F 

11£ BUILDIN6 IIiAS GOII5TRUC;lED IN Iq&lll>5 AN ~IMI1ED Nl£A BUILDIN5. 

GI~ IER ONE ... ADMIN151YtATiON. 

106.3.4 - DB EAAfD 5IIlMITTALS = FIRE 5JI I RLhION SHoP DRAHINSS 
PRE-MAIU'. tEZZANllE STRUC;~ 

106.6 - DE516N IkDI b510NA1. IN RE5FON5IBlE CII'oR6E, 
KAR. F. VOI..l.MAR, MlCHI6AN LICENSE # 1:101()3q312, EXPIRES 10-31-2012 

C;H,tl left FOUR - C;L 'eeIFIGoATION OF 1'lOIQC:, 

11£ Nl£A OF RENOVATION IS l.E5S lHAN 50!15 OF 1llE A5SRE6AlE BUILDIN6 AREA. 

SfC,TlON405.1 - ALTERATION LEVEL 12 ONalDIN6 REGIIIREMENTS FOR ALTERATION LEVEL. 0 
GOMPL'I'I'IITH GHAPIER5 6 AND 1. 

C;liAI IERS 6 HO 1 REGIIIREI'ENTSo 

103.4<602.1 - INTERIOR FINISH REGIIIREI9ITS GOMPL 'fIIoI6 tilTH I1B(; GHAPJER fl, 
IiALL AND C;EILIN6 FINISHES (i1lC; T .flO3.q), 

EXIT PA!i6'6BI'.'I'S /NOTE b) = GL1>5S 'G' = FLAME SPREAD = 16-200 
ROOMS AND ENa.D5ED SPAGES = GL1>5S 'G' = FLAME SPREAD OF 16-200 
ALL AAfAS, 5i'tOIQ: IlEIIEl.OPED INDEX = 0-450 

I1B(; flO6 - DEGORATIVE MlilERIALS AND TRIM, 
aRTAINS, DRAPERIES, HAN6INSS, AND OTHER DEGORATiVE MA1ERIALS 
!iIJ5PENDU) FROM IiALLS OR GBLlNSS ARE t!QI REGIIIRED TO BE 
NON-GOI<BJSTlBlE NOR FlAME RETARDANT. 

6022 - FLOOR FIN15I£S FI:R t1l(; SfC,T. flOM.h 
EXIT PASSA6EWI'I'S AND GORRIOOR5 (I'IITH SPRINc:l.ER EXGEPTIOIIJ 
ALL AAfAS SHALL GOMPL'I' I'IITH [)()(; FF-I 'PILL resr (GPSG 16 GFR PART 16:lO). 

104<603 - FIRE PROTEGTlON, 1llE EXISTlN6 BUILDIN6 IS PROTEGlED B'I' AN NFPA-13 FIRE 
5I.I'PRESSION S'I'S_. ALL MODIFIGoATIONS TO 1llE EXISTlN6 FIRE 5UFFREh,ON S'I'SlEM 
SHALL BE DONE B'I' A LICENSED FIRE SUI I RDSiON WN1RAGTOR. SHoP DRAl'UNSS, B'I' 
THIS WN1RAGTOR, SHALL BE SUBMITlED TO 11£ AAGHIlEGT AND BUILDIN6 DEPARTMENT 
FOR REVI&I. 

10s.604 - MEANS OF E6REh, 
OGGU'ANT LOAD GRI_IA FI:R I1B(; T.lOO4J.I 
ASSIEII3L'I' TABlES AND CHAIRS = I =115 NSF 

aJIIFERENGE ROOMS = 56 OGGU'ANTS /SEE PL.AHJ 
EXlSTlIoI6 ~ ROOM = ~ OGGU'ANTS 

BUSItE6 AAfAS = I oc;c;Jloo e5F 
FRONT OFFIGES = 4,116 e5FAOO = 4a OGGU'ANTS 
REAR OFFIGES = 41 OGGU'ANTS /SEE PI.ANS) 

INDUSTRlI'L AAfAS = I OC;C;JlOO e5F 
62,T:l6 e5FAOO = 62fl OGGU'ANTS 
~ = I OC;C;./500 e5F 

13,54& e5F15OO = 141 OGGU'ANTS 
NBI + ~151 tlEZZANltt; 5It'JRAI5E AREAS = 1M3 rrrJ5DD = ~ C;X;"~~AHTS 
TOTAL OGGU'ANT LOAD = ~ MIN. 

FRONT 0fF1GE AREA = 104 OGGU'ANTS 
I2J EXITS REGIIIRED (i1lC; T.1021.0 

I2J EXITS PROVIDED (GOMPLIES) 
E61 lESS I'IIDTH REGIIIRED (i1lC; 1005.0 = 2' x 104 = 21' MIN. 

PROVIDED = 2 OOORS • 32' EACH = 64' (GOMPLIES) 

WfHC!!CffAeRIq,DON HlfA 
I2J EXITS REGIIIRED (i1lC; T.1021.0 

(1) EXITS PROVIDED (GOMPUES) 
E6REh I'IIDTH REGIIIRED (i1lC; 1005.0 = 2' x ~ = Iqs' MIN. 

PROVIDED = fl OOORS. 32' a.EAR EACH = 256' (GOMPLIES) 

SFAIjffi 11m oy; M;ANS OF E6R1 c (MeG T.!OIS.!). GI£GK ~ 5TORA6E i"EZZANItE 
MAX. OGGU'ANT lOAD FI:R SPAGE = ~ (GOMPLIES) 
MAX. GOMMOII PATH OF E61<ES5 TRAVEL 0014.3 - EXGEPTION 11)= 100' 

AGTIIAL GOMMON PATH OF E6RESS = '"'-0' (GOMPLIES) 

EXIT, (i1lC; 10152.1 - EXGEPTION I2J = 1/3 DIASONAL OF BUILDIN6 
Nl£A DIASONAL = 561' 13 = I~' 

OFFIGE Nl£A DIASONAL = 125' 13 = 42' 
OFFIGE EXIT OOORS ARE 61' APART (GOMPLIES) 

I;2!;II N£Fror. 1RA\.>'a 1215IANCE ~1tt;;1 a2l ftec IIQl6U. 
U5E 6ROI.I' (Ij) = 300' 
U5E 6ROI.I' (F-I) AND (5-0 = 250' 

I1B(; 505 tEZZANlN5 
505.4 - 01 BlESS = ~NES SHALL BE OPEN TO 1llE ROOM IN HlICH IT IS lOGoAlED. 

EXGEPTION til = 1llE OGGU'ANT LOAD OF 1llE tEZZANllE IS 4 ( 10 (GOMPLIES). 

I1B(; 10Qq.45 - EXGEPTION 12 = SOLID RISERS ARE NOT REGIIIRED FOR (S) OGGU'ANGIES. 

105.42 - DOOR SliIN6, ALL E6REh OOORS 5ERVIN6 AN OGGU'ANT LOAD 6REA_ lHAN 50 
SHALL SliIN6 IN 11£ DlREGTlON OF EXIT TRAVEL 

106i605 - AGGESSIBiLIT'I'. A BUILDIN6, FAGILIT'I', OR aEMENT THAT IS I'LlERED SHALL GOMPL'I' 
tilTH 11£ APPLIGoABlE PROVISIONS OF t1l(; GHAPIER II. 

111<601 - ENER6'1' GONSERVATIONo ALTERATIONS SHALL GOMPL'I' ItTH 11£ INlERNATlONI'L 
ENER6'1' GODE. 

10!'»1Qq+11O - ELEc;TRlc;AL, MEGHANlc;AL, AND f'I..I.t<IBIIoI6. ALL !Eli AND EFFEc;lED I'lOIQC: SHALL 
GOMPL'I' ItTH 11£ APPLIGoABlE MIGHl6AN GODES. 

110.1 - I'tlERE 1llE OGGU'ANT lOAD OF 11£ STORl' IS INC;REASED B'I' MORE THAN 2Oi5 f'I..I.t<IBIIoI6 
FIXTIIRE5 FOR 1llE STORl' SHALL BE PROVIDED IN GlJANTmES SPEGIFIED IN 11£ MlGHl6AN 
1'I.IM'l1N6 roDE. 
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51111 I INDEX 
SHEET GIJRRENT SHEET DE!iGRlPTION ISSLe 

CS 1-2Cl-2013 FlOOR PlAN AND GOVER SlEET 
AI 1-2Cl-2013 FlOOR PlAN5 AND CODE RE'llEI'I 
A2 1-2Cl-2013 DOOR 5GIt:DUl.f, ROOM FINISH SGIlEJlll.E, INTERIOR aEVATIONS, 

AND BARRIER FRfE DETAILS 
A3 1-2Cl-2013 (;11M ROOM I'lALL SfC,TlONS AND M:ZZANINE SfC,TlONS 
51'1 1-2Cl-2013 ARGHm:Gl1JRAL Sf'E(;IFIGATIONS 

PI 1-2Cl-2013 Pl..l.te1N6 PlAN 
HI 1-2Cl-2013 W/'GPlAN 
EI 1-2Cl-2013 POI"ER F\.AN5 
E2 1-2Cl-2013 LIt5HT1N6 F\.AN5 
E3 1-2Cl-2013 ELfGTRI(;Al Sf'E(;IFIGATIONS, PANEL 5GHEDIA.ES, NO RISER DlA6RAM 

CONTACT INFORMATION: 

!H4151'\ 12 MILE RD. 
FMMlN6TON HI.L5, MI -0651 
f'HONE (201&) 848 ee26 

F/'GILITIE5 5fl:C;IALIST 
2Oe!5 ORNOOIU' DRIVE 
BRlt5HTON, MI 01&116 

FAX (201&) 28+4126 

~''''''-~eg ..... 
I'HOIIE, (201&) _,16, 
FAX, (810) 225-4221 
drll.GOl.rncNlbenp.chr ,t;QfJI 

6ENERAL NO I ES 
o aJlLDIN6 RIJI.E5 AND RE6LlATiONS AND CODE AUlllORIn', ALL ~ SHALL BE IN AGGORDANGE 

I'tITH THE FOLlDI'tIN6 CODES, 
- 200'1 MIGHI6AN REHABILITATION CODE FOR EXI5T1N6 aJILDIN65 
- 200'1 MI!Afl6AN I1:GHANI(;AL CODE 
- 200'1 MI!Afl6AN Fl.1MlIN6 CODE 
- 2008 NATIONAL ELfGTRlC; CODE 
- ][)(J3 ANSI-Alill 
- :lOIO AMERIc;ANS I'tITH DIABILITIE5 Ac;T (ADN 
- OAKlAND c;ou.ny 
- C;1n' OF NO\II 6OVEI<N1N6 RULE5 AND RE6LlATIONS AND 

CODE AMENDMENTS 

2J AACHITEc;T IN RESPONSIBLE c;HAR6E, KARL F, VOl.l.MAR. LI(;,I 130103'l312. EXPIRES lo-3I-:1014, 

3) ALL TRADES _ TO WORDINATE THEIR I'IORK AND VERIFY DIMENSIONS AND FIElD WNDITIONS 
OF TIE F\.AN5 PRIOR TO TIE BE6INNIN6 OF TIE I'lORI:. NOTIFY THE ARGHITEc;T OF AN'( 
DIsc;REPANc;IE5, GlETIONABlE. OR I.tIGfRTAIN c;ONDlTIONS PRiOR TO THE 1lE61NN1N6 OF THE 
I'lORI:. 

3) NO asrnN6 OF TIE aJILDlN6 STRUc;l1JRAL SYSTEM SHALL BE DONE 1't111laIT TIE ~TTEN 
N'PRlNAL OF THE ARC;HITEc;T, BElN6 PREVlOU5L'I' OBTAINED, 

THIS ~T SHALL c;oM'L'I' I'tITH THE 200'1 MI!Afl6AN REHABILITA110N GODE, 200'1 MIGHI6AN 
f'IJJIeIN6 GODE, 200'1 MIc;HI6AN 1EGHo'oN1c;AL GODE, 2008 NATIONAL ELEc;TRlc;AL GODE, MI!Afl6AN 
_ER FRfE DE5ieN LAII PA I OF .- AND THE :lOO3 EDITION OF THE Ic;c;.tNlSI A1I1.1 
STANDMD, ADDITIONAL REGlUII5ENT5 APPL'I' IN:lER TIE :lOIO AMERIc;ANS I'tITH DISAelLITlE5 
Ac;T(ADN, 

nee c;oN5TRUc;TlON DOGiA'IENTS lISE PREPARED FOR GOMPUANc;E I'tITH THE MIc;HI6AN 
c;ONSTRI,Ic;TlON GODe5 IN I3'ftCoT AT THE TIM!: OF ~IT !iI.I!MITTAL, ALL _,_, 
c;otITRAc;T0R5, AND SUPPLIERS INVOlVED IN THIS ~T SHALL c;oM'L'I' I'tITH THE SAlt: c;oDE5, 
ISSLeD NO N'fWNED CODE MODIFlC;ATIONS AND/OR NO\II c;ONSTRUc;TlON ElOARDS OF Af'f'EAI.S 
RlJUN65 AND __ ,RED SHALL PROVIDE SHOP _1165 AND !iI.I!MITTAL5 a.EML'I' 
DESGRlBlN6 GOM'LIANGE TO THE REeISTERED DESIISN PI.OI ESSIONAL IN RtSPONSIBI.E c.HAR6E 
FOR RE'llEI'I AND N'PRlNAL. 
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GENMAR DRIVE
(70' PUBLIC R.O.W.)

MARLSON AVE.
(60' PUBLIC R.O.W.)

43500 GEN MAR DRIVE
GEN MAR PROPERTIES LLC

APN #22-22-276-014

43800 GEN MAR DRIVE
WEC 2001 A-DC-2 LLC
APN #22-22-276-008
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CITY OF NOVI
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BLOCK-METAL INDUSTRIAL BUILDING
25.0' HIGH - 150,000 SFT GFA WAREHOUSE

+ 6,500 SFT GFA OFFICE
TOTAL: 156,500 SFT GFA
FF VARIES AS SHOWN

STAG II STERLING HEIGHTS LLC
43700 GEN MAR DRIVE

APN #22-22-276-012
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Landscape Plan
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G. Ostrowski

SCALE:

Part of the NE 1/4 of
Section 22
T. 1 N., R. 8 E.
City of Novi,
Oakland County, Michigan

Know what's below
Call before you dig.
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Eberspaecher North
America, Inc.

43700 Gen Mar Drive
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NOWAK & FRAUS ENGINEERS

46777 Woodward Ave.

Pontiac, MI 48342-5032

Tel. (248) 332-7931

Fax. (248) 332-8257
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GEN MAR

NOTE:
THE APPROXIMATE DATE OF INSTALLATION FOR THE

PROPOSED LANDSCAPE WILL BE FALL 2013.

THE SITE WILL BE MAINTAINED BY THE DEVELOPER IN

ACCORDANCE WITH THE STANDARDS SET FORTH IN

THE CITY OF NOVI ZONING ORDINANCE.SOD NOTE:
ALL LAWN AREAS DESIGNATED TO BE SODDED, SHALL BE SODDED

WITH A SPECIES NORMALLY GROWN IN OAKLAND COUNTY. ALL

SOD SHALL BE PLACED ON 3" PREPARED TOPSOIL, AND WATERED

DAILY UNTIL ESTABLISHED.

SOIL NOTE:
EXISTING SOILS ON-SITE ARE COMPRISED EXCLUSIVELY OF URBAN
LAND (59), EXHIBITING NEARLY LEVEL SLOPES, AND OSHTEMO-BOYER
LOAMY SANDS (13B), 0-6% SLOPES, ARE NEARLY LEVEL AND
WELL-DRAINED.

GENERAL NOTES:
ALL PROPOSED PLANT MATERIAL SHALL BE
NORTHERN GROWN, NO. 1 GRADE STOCK,
INSTALLED IN ACCORDANCE W/ AAN AND CITY
OF NOVI STANDARDS.

MISS DIG (1-800-482-7171) SHALL BE NOTIFIED A MINIMUM OF 48
HOURS PRIOR
TO INSTALLATION OF ALL MATERIALS.

NOTE:
ALL PLANT SUBSTITUTIONS AND/OR

DEVIATIONS FROM THE APPROVED PLANS

MUST BE APPROVED BY THE CITY OF NOVI

PRIOR TO INSTALLATION.

ALL TREE WRAP AND STAKES ARE TO BE

REMOVED AFTER THE FIRST WINTER SEASON.

GENERAL LANDSCAPE NOTES
1. LANDSCAPE CONTRACTOR SHALL VISIT SITE, INSPECT EXISTING CONDITIONS

AND REVIEW PROPOSED PLANTING AND RELATED WORK. IN CASE OF
DISCREPANCY BETWEEN PLAN AND PLANT LIST, THE PLAN SHALL
GOVERN QUANTITIES. CONTACT THE LANDSCAPE ARCHITECT WITH ANY
CONCERNS.

2. THE CONTRACTOR SHALL VERIFY LOCATIONS OF ALL ON-SITE UTILITIES
PRIOR TO BEGINNING CONSTRUCTION ON HIS/HER PHASE OF WORK. ANY
DAMAGE OR INTERUPTION OF SERVICES SHALL BE THE RESPONSIBILITY
OF THE CONTRACTOR.

3. THE CONTRACTOR SHALL COORDINATE ALL RELATED ACTIVITIES WITH
OTHER TRADES, AND SHALL REPORT ANY UNACCEPTACBLE SITE CONDITIONS
TO THE OWNER'S REPRESENTATIVE PRIOR TO COMMENCEMENT.

4. PLANTS SHALL BE FULL, WELL-BRANCHED, AND IN HEALTHY VIGOROUS
GROWING CONDITION.

5. PLANTS SHALL BE WATERED BEFORE AND AFTER PLANTING IS COMPLETE.
6. ALL TREES MUST BE STAKED, FERTILIZED AND MULCHED AND SHALL BE

GUARANTEED TO EXHIBIT A NORMAL GROWTH CYCLE FOR AT LEAST ONE (1)
YEAR FOLLOWING PLANTING.

7. ALL MATERIAL SHALL CONFORM TO THE GUIDELINES ESTABLISHED IN THE MOST
RECENT EDITION OF THE "AMERICAN STANDARDS FOR NURSERY STOCK".

8. CONTRACTOR WILL SUPPLY FINISHED GRADE AND EXCAVATE AS NECESSARY TO
SUPPLY PLANT MIX DEPTH IN ALL PLANTING BEDS AS INDICATED IN PLANT DETAILS
AND A DEPTH OF 4" IN ALL LAWN AREAS.

9. PROVIDE CLEAN BACKFILL SOIL, USING MATERIAL STOCKPILED ON-SITE. SOIL
SHALL BE SCREENED AND FREE OF DEBRIS, FOREIGN MATERIAL, AND STONE.

10. SLOW-RELEASE FERTILIZER SHALL BE ADDED TO THE PLANT PITS BEFORE
BEING BACKFILLED. APPLICATION SHALL BE AT THE MANUFACTURERS RECOMMENDED
RATES.

11. AMENDED PLANT MIX (PREPARED TOPSOIL) SHALL CONSIST OF 1/3 SCREENED TOPSOIL,
1/3 SAND, AND 1/3 PEAT, MIXED WELL AND SPREAD TO A DEPTH AS INDICATED
IN PLANTING DETAILS.

12. ALL PLANTINGS SHALL BE MULCHED WITH SHREDDED HARDWOOD BARK, SPREAD TO
A DEPTH OF 4" FOR TREES AND SHRUBS, AND 2" ON ANNUALS, PERENNIALS, AND
GROUNDCOVER PLANTINGS. MULCH SHALL BE FREE FROM DEBRIS AND FOREIGN
MATERIAL, AND PIECES ON INCONSISTENT SIZE.

13. NO SUBSTITUTIONS OR CHANGES OF LOCATION, OR PLANT TYPE SHALL BE MADE
WITHOUT THE APPROVAL OF THE LANDSCAPE ARCHITECT OR OWNERS REPRESENTATIVE.

14. THE LANDSCAPE ARCHITECT SHALL BE NOTIFIED OF ANY DISCREPANCIES BETWEEN
THE PLANS AND FIELD CONDITIONS PRIOR TO INSTALLATION.

15. THE LANDSCAPE CONTRACTOR SHALL BE RESPONSIBLE FOR MAINTAINING ALL PLANT
MATERIAL IN A VERTICAL CONDITION THROUGHOUT THE GUARANTEED PERIOD.

16. THE LANDSCAPE ARCHITECT OR OWNERS REPRESENTATIVE SHALL HAVE THE RIGHT
TO REJECT ANY WORK OR MATERIAL THAT DOES NOT MEET THE REQUIREMENTS OF
THE PLANS AND/OR SPECIFICATIONS.

17. THE LANDSCAPE CONTRACTOR SHALL SEED AND MULCH OR SOD (AS INDICATED ON
PLANS) ALL AREAS DESIGNATED AS SUCH ON THE PLANS, THROUGHOUT THE CONTRACT
LIMITS. FURTHER, THE CONTRACTOR SHALL BE RESPONSIBLE FOR RESTORING AREAS
DISTURBED DURING CONSTRUCTION, NOT IN THE CONTRACT LIMITS, TO EQUAL OR
GREATER CONDITION.

18. ALL LANDSCAPE AREAS SHALL HAVE PROPER DRAINAGE THAT PREVENTS EXCESSIVE
WATER FROM PONDING ON LAWN AREAS OR AROUND TREES AND SHRUBS.

19. ALL LANDSCAPE AREAS SHALL BE IRRIGATED WITH AN AUTOMATIC UNDERGROUND
SYSTEM.

IRRIGATION NOTE:
EXISTING AUTOMATIC IRRIGATION SYSTEM SHALL BE EXPANDED AS
NECESSARY TO FULLY COVER ALL PROPOSED LANDSCAPE AREAS

3-PG(R) 3-PG(R)2-BN(R)

1-TA

2-CK

2-BN(R)

3-CK
2-TA

1-LT
4-AB

2-LT

1-LT
4-AB

1-BN

3-CK
1-LT7-AB2-LT1-BN

1-LT
3-AB

4-LS

4-LS

Bowhall Maple
Acer rubrum 'Bowhall'

TREES

AB 18

PLANT SCHEDULE
QTYKEY BOTANICAL/COMMON NAME SIZE SPACING ROOT

B&B3" CAL

COMMENT

FULL, MATCHED HEADS

BN 6

CK 8

LS 8

LT 7

PG 6

TA 3

Heritage River Birch
Betula nigra 'Heritage' B&BSEE PLAN14' HT CLUMP FORM, 3 CANES

Kousa Dogwood
Cornus kousa chinensis B&B2.5" CAL FULL, MATCHED HEADS

Worpelsdon Sweet Gum
Liquidambar styraciflua 'Worpelsdon' B&B3" CAL FULL, MATCHED HEADS

Tulip Tree
Liriodendron tulipifera B&B3" CAL FULL, MATCHED HEADS

Black Hills Spruce
Picea glauca 'Densata' B&B8' HT FULL, MATCHED HEADS

Redmond Linden
Tilia americana 'Redmond' B&B3" CAL FULL, MATCHED HEADS

SEE PLAN

SEE PLAN

SEE PLAN

SEE PLAN

SEE PLAN

SEE PLAN

UNIT/TOTAL COSTS

$400/$7,200

$350/$2,100

$250/$2,000

$400/$3,200

$400/$2,800

$325/$1,950

$400/$1,200

(R) INDICATES TREE REPLACEMENT

2-
3'

HEIGHT VARIES

5.
4.
3.
2.
1. RETAINING WALL SHALL BE OF GRAVITY-TYPE CONSTRUCTION.

STONE WALL SHALL BE TIGHT AND CONSISTENT AS POSSIBLE.
EACH COURSE TO BE BATTERED 3-6" TYPICAL.
SOIL SEPARATOR FILTER FABRIC SHALL BE PLACED BEHIND WALL.
WALL SHALL NOT HAVE TWO CONSECUTIVE COURSES WITH VERTICAL
JOINTS IN DIRECT ALIGNMENT.

FINISH GRADE

5

1

SOIL SEPARATOR FABRIC

EXISTING GRADE

FINISH GRADE

21 AA COMPACTED BACKFILL

GENERAL NOTES:

BOULDER RETAINING WALL
NTS

NOTES:

TREE SHALL BEAR SAME
RELATION TO FINISH GRADE
AS IT BORE ORIGINALLY.

DO NOT PRUNE TERMINAL LEADER.
PRUNE ONLY DEAD OR BROKEN
BRANCHES.

REMOVE ALL TAGS, STRING,
PLASTIC AND OTHER MATERIALS

MULCH 3" DEPTH WITH SHREDDED
HARDWOOD BARK. MULCH SHALL BE
NATURAL IN COLOR. LEAVE 3" CLEAR
AROUND BASE OF TREE.

TREE WRAP TO BE
SECURED WITH BIO-
DEGRADABLE MATERIAL
AT TOP AND BOTTOM.
REMOVE AFTER FIRST
WINTER.

USE 3 HARDWOOD STAKES
PER TREE (2"X2"X8').
DRIVE STAKES INTO UNDISTURBED
SOIL 6-8" OUTSIDE ROOTBALL
TO A DEPTH OF 18" BELOW
TREE PIT. REMOVE AFTER ONE
(1) YEAR. WIRE OR ROPE THROUGH
A HOSE SHALL NOT BE ALLOWED.

STAKE TREES JUST BELOW
FIRST BRANCH USING 2-3"
WIDE BELT-LIKE NYLON OR
PLASTIC STRAPS. CONNECT
FROM TREE TO STAKE OPPOSITE.
ALLOW FOR SOME FLEXING.
REMOVE AFTER ONE (1) YEAR.

REMOVE ALL NON-BIODEGRADABLE
MATERIALS FROM THE ROOTBALL.
CUT DOWN WIRE BASKET AND FOLD
DOWN ALL BURLAP FROM 1/3 OF
ROOTBALL

NTS

DECIDUOUS TREE PLANTING DETAIL

MOUND TO FORM 3" EARTH SAUCER

PLANTING MIX AS SPECIFIED

UNDISTURBED SOIL

12" MIN.

EVERGREEN TREE PLANTING DETAIL
NTS

12" MIN.

STAKE TREES APPROXIMATELY
MID-TRUNK USING 2-3"
WIDE BELT-LIKE NYLON OR
PLASTIC STRAPS. CONNECT
FROM TREE TO STAKE OPPOSITE.
ALLOW FOR SOME FLEXING.
REMOVE AFTER ONE (1) YEAR.

NOTES:

TREE SHALL BEAR SAME
RELATION TO FINISH GRADE
AS IT BORE ORIGINALLY.

DO NOT PRUNE TERMINAL LEADER.
PRUNE ONLY DEAD OR BROKEN
BRANCHES.

REMOVE ALL TAGS, STRING,
PLASTIC AND OTHER MATERIALS

MULCH 3" DEPTH WITH SHREDDED
HARDWOOD BARK. MULCH SHALL BE
NATURAL IN COLOR. LEAVE 3" CLEAR
AROUND BASE OF TREE.

USE 3 HARDWOOD STAKES
PER TREE (2"X2"X8').
DRIVE STAKES INTO UNDISTURBED
SOIL 6-8" OUTSIDE ROOTBALL
TO A DEPTH OF 18" BELOW
TREE PIT. REMOVE AFTER ONE
(1) YEAR. WIRE OR ROPE THROUGH
A HOSE SHALL NOT BE ALLOWED.

REMOVE ALL NON-BIODEGRADABLE
MATERIALS FROM THE ROOTBALL.
CUT DOWN WIRE BASKET AND FOLD
DOWN ALL BURLAP FROM 1/3 OF
ROOTBALL

MOUND TO FORM 3" EARTH SAUCER

PLANTING MIX AS SPECIFIED

UNDISTURBED SOIL

CITY OF NOVI NOTES
1. ALL LANDSCAPE ISLANDS SHALL BE BACKFILLED WITH A SAND MIXTURE

TO FACILITATE DRAINAGE.

2. ALL PROPOSED LANDSCAPE ISLANDS SHALL BE CURBED.

3. ALL LANDSCAPE AREAS SHALL BE IRRIGATED.

4. OVERHEAD UTILITY LINES AND POLES TO BE RELOCATED, AS DIRECTED

BY THE UTILITY COMPANY OF RECORD.

5. EVERGREEN AND CANOPY TREES SHALL BE PLANTED A MINIMUM OF 10' FROM

A FIRE HYDRANT AND MANHOLE, AND 15' FROM OVERHEAD WIRES.

6. ALL PLANT MATERIAL SHALL BE NORTHERN GROWN NURSERY STOCK, GUARANTEED

FOR TWO (2) YEARS AFTER PLANTING AND SHALL BE INSTALLED AND MAINTAINED

ACCORDING TO CITY OF NOVI STANDARDS. THE TWO-YEAR WARRANTY PERIOD SHALL

INCLUDE A MINIMUM OF ONE CULTIVATION IN JUNE, JULY AND AUGUST FOR EACH OF THE

TWO YEAR GUARANTEE.

7. ALL PROPOSED STREET TREES SHALL BE PLANTED A MINIMUM OF 4' FROM THE BACK

OF CURB AND PROPOSED WALKS.

8. ALL TREE AND SHRUB PLANTING BEDS SHALL BE MULCHED WITH SHREDDED HARDWOOD

BARK, SPREAD TO A MINIMUM DEPTH OF 4". ALL LAWN AREA TREES SHALL HAVE A 4'

DIAMETER CIRCLE OF SHREDDED HARDWOOD MULCH, 3" MINIMUM AWAY FROM TRUNK. ALL

PERENNIAL, ANNUAL, AND GROUNDCOVER BEDS SHALL RECEIVE 2-3" OF DARK COLORED

BARK MULCH. MULCH IS TO BE FREE FROM DEBRIS AND FOREIGN MATERIAL, AND SHALL

CONTAIN NO PIECES OF INCONSISTENT SIZE.

9. THE CITY OF NOVI LANDSCAPE ARCHITECT SHALL APPROVE ANY SUBSTITUTIONS IN WRITING

PRIOR TO INSTALLATION.

ALL LAWN TREES SHALL HAVE
A 4' DIA MULCH RING W/ 4" DEPTH
SHREDDED HARDWOOD BARK
MULCH, TYPICAL

SOD AREAS DISTURBED
DURING CONSTRUCTION

ALL LAWN TREES SHALL HAVE
A 4' DIA MULCH RING W/ 4" DEPTH
SHREDDED HARDWOOD BARK
MULCH, TYPICAL

SOD AREAS DISTURBED
DURING CONSTRUCTION

EXISTING LAWN AREAS DISTURBED
DURING CONSTRUCTION SHALL BE
RESTORED W/ HYDROSEED AND
MULCH, WHERE NECESSARY

EXISTING LAWN AREAS DISTURBED
DURING CONSTRUCTION SHALL BE
RESTORED W/ HYDROSEED AND
MULCH, WHERE NECESSARY

PROPOSED BOULDER RETAINING
WALL AS NEEDED, SEE CIVIL DWGS
FOR HEIGHTS

SOD AREAS DISTURBED
DURING CONSTRUCTION

7/17/13 PRELIMINARY SITE PLAN REVIEW
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LUMINAIRE LOCATIONS

No. Label X Y Z MH Orientation Tilt X Y Z
Location Aim

1 A -289.1 402.7 30.0 30.0 0.0 0.0

2 A -174.0 404.1 30.0 30.0 0.0 0.0

3 B -389.5 326.4 30.0 30.0 0.0 0.0

4 B -390.8 220.2 30.0 30.0 0.0 0.0

5 B -381.4 124.9 30.0 30.0 0.0 0.0

6 A -80.3 308.7 30.0 30.0 90.0 0.0

7 C -70.1 422.2 30.0 30.0 0.0 0.0 -70.1 423.6 0.0

8 A 39.5 413.9 30.0 30.0 0.0 0.0

9 D -296.4 252.8 16.0 16.0 0.0 0.0 -296.4 252.8 0.0

10 D -257.5 252.9 16.0 16.0 0.0 0.0 -257.5 252.9 0.0

11 D -219.7 253.1 16.0 16.0 0.0 0.0 -219.7 253.1 0.0

12 D -178.9 252.8 16.0 16.0 0.0 0.0 -178.9 252.8 0.0

13 D -124.0 253.0 16.0 16.0 0.0 0.0 -124.0 253.0 0.0

14 D -39.0 253.0 16.0 16.0 0.0 0.0 -39.0 253.0 0.0

15 D -318.6 253.2 16.0 16.0 0.0 0.0 -318.6 253.2 0.0

LUMINAIRE SCHEDULE
Symbol Label Qty File Lumens LLF WattsCatalog Number Description Lamp

A 4 cr1-h40-h5.ies 32400 0.72 920

B 3 cr1-h40-h3.ies 32400 0.72 920

C 1 cr1-h40-h5.ies 32400 0.72 460

D 7 HP09115.ies 36000 0.72 460

CR1-H40-H5
CIMARRON
RECTANGULAR AREA
LIGHT TYPE V
REFLECTOR CLEAR
FLAT LENS

400W CLEAR ED-28
METAL HALIDE,
HORIZONTAL POSITION

CR1-H40-H3
CIMARRON
RECTANGULAR AREA
LIGHT TYPE III
REFLECTOR CLEAR
FLAT LENS

400W CLEAR ED-28
METAL HALIDE,
HORIZONTAL POSITION

CR1-H40-H5
CIMARRON
RECTANGULAR AREA
LIGHT TYPE V
REFLECTOR CLEAR
FLAT LENS

400W CLEAR ED-28
METAL HALIDE,
HORIZONTAL POSITION

PGL400Hx2xx/PVL
V

WALLPACK -
PERIMALITER II GLASS
REFL: SPECULAR
ALUMINUM ENCL:
PRISMATIC BOROSIL.
GLASS

400 W MET. HAL. ED 37

STATISTICS
Description       Symbol Avg Max Min Max/Min Avg/Min

Calc Zone #2 2.3 fc 17.1 fc 0.0 fc N / A N / A



 
CTI and Associates, Inc.  

 

A Project Delivery Company 
www.cticompanies.com 

51331 W. Pontiac Trail Wixom, MI 48393 248.486.5100 Main 248.486.5050 Fax 

June 26, 2013

Mr. Brett Buchholz, P.E., Senior Associate
Nowak & Fraus Engineers
46777 Woodward Avenue
Pontiac, Michigan  48342

RE: Geotechnical Investigation
Eberspaecher North America
Parking Lot Improvements
Novi, Michigan
CTI Project No. 3132040026

Dear Mr. Buchholz:

CTI and Associates, Inc. (CTI) has completed the geotechnical investigation services for the
proposed parking lot improvement project at the Eberspaecher North America facility in Novi,
Michigan. Our services were performed in general accordance with CTI Proposal No.
113PRO2040-118 dated May 22, 2012 as authorized by Mr. Brett Buchholz, P.E., Senior
Associate of Nowak & Fraus Engineers on May 31, 2012.

The purpose of our investigation was to determine the general subsurface conditions at the site
by performing a series of soil borings within the new proposed pavement and utility areas, and
pavement cores in the existing pavement areas. The boring logs, which detail the general
subsurface conditions encountered at each boring location, are attached to this report.

Our investigation determined that the site is generally underlain by clay fill material containing
trace amounts of organics.  In addition, it appears that coarse gravel was used in an effort to
stabilize the subgrade soils during construction of the existing parking lot.  Due to the presence
of organics in the existing fill, care should be taken to construct the new pavement subgrade
and base courses as detailed in this report.  Recommendations regarding support of the
proposed storm sewer are also presented in this report.

SITE AND PROJECT DESCRIPTION

The project is located at 43700 Gen Mar Drive in Novi, Michigan. At the time of our field
investigation, the existing pavement surface consisted of asphalt pavement, with the exception
of the truck well area which was covered with concrete pavement.  No information was provided
regarding the age of the existing asphalt pavement or the existing storm sewer.

The proposed project includes an expansion of the existing parking areas and storm water
improvements.  The proposed storm water improvements include the installation of
approximately 500 lineal feet of 24- to 48-inch concrete storm sewer pipe and new catch basins
to accommodate the additional runoff associated with the new pavement areas.  In addition, the
existing asphalt pavement will be improved through a partial depth milling and repaving.  The
depth of the storm sewer has not yet been finalized. We anticipate that the storm sewer invert
will be at a depth of 5 to 8 feet below the existing grade.

~ , --
- -



 
 
 
 
 

 

 

Geotechnical Investigation
Eberspaecher North America
Parking Lot Improvement
Novi, Michigan
CTI Project No. 3132040026
Page 2 of 11

INVESTIGATION PROCEDURES

Our field investigation consisted of performing four soil borings in the vicinity of the pavement
expansion areas and three pavement cores through the existing asphalt pavement.  The soil
borings are designated as Borings B-1 through B-4 and the pavement cores are designated as
C-5 through C-7.  The boring and core locations were approved by Nowak & Fraus Engineers
and marked in the field by CTI personnel.  For reference purposes, the approximate locations of
the soil borings and pavement cores are shown on the Boring Location Plan, included with this
report. As requested, the borings were extended to depths of 7½ to 10 feet below the existing
ground surface at each location. Determining the surface elevations at the soil boring locations
was not included in our scope of work for this investigation.

The drilling operations were performed on June 12, 2013.  The soil borings were drilled using a
rotary drill rig with continuous flight 3¼-inch hollow-stem augers. Within each test boring, soil
samples were obtained at 2½-foot intervals by the Standard Penetration Test Method (ASTM
D1586), whereby a 2-inch outside diameter split barrel sampler is driven into the soil with a 140-
pound weight falling freely through a distance of 30 inches.  The sampler is generally driven
three successive 6-inch increments, with the number of blows for each increment being
recorded.  The number of blows required to advance the sampler the second and third 6-inch
increment is termed the Standard Penetration Resistance, N. The soil samples recovered from
the borings were sealed in glass jar containers and then transported to our laboratory for further
classification, examination and testing.

At the core locations, pavement cores were obtained using a diamond tipped core barrel.  A
hand auger was used to determine the aggregate base thickness and subgrade soils present
immediately below the aggregate base material. After completion of the drilling and coring
operations, the boreholes were backfilled with excavated soil.  Borings and cores performed
through pavement were also patched with a cold asphalt patching material.

Soil and groundwater conditions observed in the test borings have been evaluated and are
presented on the boring logs included with this report.  To aid in understanding the data
presented on the boring logs, “General Notes for Soil Classification,” describing nomenclature
used in soil descriptions, are also included with this report. The soil descriptions reported on the
boring logs are based upon field logs prepared by experienced drillers, modified based on the
results of laboratory testing and engineering review.

The laboratory testing program determined the general soil classification and physical
properties.  All laboratory testing was performed in general accordance with applicable ASTM
test method standards.  The laboratory testing consisted of visual soil classification of each
collected sample, as well as natural moisture content determination and Loss-on-Ignition
(organic) analysis of selected samples.  The unconfined compressive strength of several
cohesive samples was also estimated based on the resistance to a calibrated spring-loaded
hand penetrometer.

The soil samples were visually classified in general accordance with the Unified Soil
Classification System (USCS).  The estimated USCS group symbol is shown in parentheses
following the written description of the various natural soil strata on the boring logs.  The results
of all laboratory tests are indicated on the boring logs at the depths the samples were obtained
and/or on the “Summary of Laboratory Test Results” included with this report.

· ,-
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EXISTING PAVEMENT CONDITIONS

On June 12, 2013, Ms. Theresa Marsik, P.E., of CTI visited the site for the purpose of visually
assessing the quality of the existing pavement. While no ponded water was observed at the time
of the site visit, some areas of water staining were observed along the western edge of the western
portion of the parking lot. Additionally, water staining was observed in an area of pavement
distress located north of the existing truck well concrete pavement.

Slight raveling of the asphalt surface was observed across portions of the parking lot. Transverse
and longitudinal cracking was present across portions of the entire parking lot, with cracks in the
northern portion of the parking lot typically ranging from approximately ¼- to ¾-inch in width; most
of the remaining cracks were less than ½-inch wide.  Areas of alligator cracking were observed
across the north and northwestern pavement areas.

Overall, the pavement appeared in fair condition. It should be noted that crack sealant had
been applied to many of the observed pavement cracks.

SUBSURFACE CONDITIONS

Soil Conditions

At the location of Borings B-1 through B-3, approximately 2 to 6 inches of topsoil fill was
encountered.  At the location of Boring B-4, approximately 3 inches of asphalt pavement was
encountered, underlain by coarse gravel fill to a depth of about 2 feet. Below the coarse gravel
fill in B-4 and the surficial topsoil fill at the remaining boring locations, clay fill with varying
amounts of organics was encountered to depths of about 2¼ to 6 feet below the existing ground
surface. Laboratory testing indicated that the clay fill material encountered within B-1 and B-4
had an organic content in the range of approximately 2.7 to 3.5 percent. The clay fill
encountered within B-3 was underlain by fine to coarse gravel fill to a depth of 3½ feet.  Below
the encountered fill materials, the subgrade soils typically consisted of clay with occasional sand
seams and layers. Trace amounts of organics were observed within the clay encountered in B-
2 below a depth of about 6 feet.  The clay encountered below a depth of 6 feet within B-1 was
identified as “possible fill.” In the absence of foreign debris, it is difficult to distinguish between
natural soils and clean fill soil within a relatively small diameter boring.

At the location of Cores C-5 through C-7, pavement sections consisting of approximately 3.2 to
4 inches of asphalt pavement with 7 to 8½ inches of aggregate base materials were
encountered.  The pavement sections were underlain by coarse gravel fill to the final explored
depths of 1¼ to 1½ feet.

Standard Penetration Test (SPT) resistance (N) values recorded within the encountered native
clay soils ranged from 3 to 25 blows per foot.  The unconfined compressive strength of the
tested clay samples ranged from approximately 1,000 pounds per square foot (psf) to more than
9,000 psf, indicating very stiff to hard consistencies. The samples generally appeared moist
when examined in the laboratory. The moisture contents of the tested native clay samples
ranged from approximately 16 to 22 percent.

An N-value of 10 blows per foot was recorded within a silty, clayey fine sand layer encountered
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within B-3, indicating a medium dense relative density.  The collected sample appeared moist
when examined in the laboratory.

Groundwater Conditions

The drillers looked for indications of groundwater seepage both during and upon completion of
the drilling operations.  Groundwater seepage was observed within Boring B-3 at a depth of 6¾
feet during drilling. Collapse of Boring B-3 upon removal of the augers precluded accurate
measurement of the groundwater level following completion of the drilling operations. The
remaining borings were reported as dry both during and after drilling.

Due to the inherent low permeability of the native clay soils, a long time would be required for
the water level in an open borehole to stabilize with the long-term, hydrostatic groundwater
level.  It would be necessary to install and monitor a series of observation wells (piezometers)
over an extended period of time to accurately determine the position of the long-term hydrostatic
groundwater level in these soil conditions.  The installation of groundwater monitoring wells was
beyond the scope of our services for this project.

The groundwater conditions discussed herein and indicated on the soil boring logs represent
those encountered at the time of the field investigation.  The groundwater levels, including
perched groundwater accumulations, should be expected to fluctuate seasonally, based on
variations in precipitation, evaporation, surface run-off and other factors not evident at the time
of our investigation.  The actual groundwater levels at the time of construction may vary from
those provided herein.

The above subsurface description is of a generalized nature intended to highlight the major
stratification features and material characteristics.  The individual boring logs should be
reviewed for specific information at each location. The stratification depths shown on the test
boring logs represent the soil conditions at the actual boring locations only.

Variations may occur between and/or beyond the boring locations. The presence and depth of
fill or other organic soils is expected to be random and may extend to greater depths in some
areas than reported herein. If significant variations in the soil conditions are discovered during
construction, it should be immediately brought to the attention of CTI, before removal. An
evaluation should then be made in the field by a CTI representative to determine if it is classified
as topsoil, fill or highly organic and requires removal.

ANALYSIS AND RECOMMENDATIONS

At the time this report was prepared, the overall project was in the planning and design stage.
The following recommendations have been developed based on the previously
assumed/described project characteristics and subsurface conditions.  If there is any significant
change in the project characteristics from those presented earlier, a review should be made by
CTI to determine if any modifications in the evaluations and recommendations included in this
report will be required.

As stated previously, the proposed project includes the installation of approximately 500 lineal
feet of 24- to 48-inch diameter concrete storm sewer pipe and new catch basins to
accommodate the additional runoff associated with the new pavement areas.  In addition, the
existing asphalt pavement will be improved through a partial depth milling and repaving.  The
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depth of the storm sewer has not yet been finalized. We anticipate that the storm sewer invert
will be at a depth of 5 to 8 feet below the existing grade. Based on the available soil and project
information, the encountered subgrade soils appear to be suitable for installation of the proposed
utilities using open-cut excavation methods.

Utility Installation Recommendations

In general, the placement of utility lines within the soil profile does not greatly increase the load
on the underlying soil.  However, it is important that the utility pipe be placed on a firm and
stable subgrade, along the design alignment and at the proper grade to prevent the pipe from
becoming over-stressed in hoop compression or bending.

Based on the soil conditions encountered at the boring locations, the soil at the anticipated storm
sewer invert elevation is anticipated to be medium stiff to hard clay and/or clay fill, with isolated
areas of medium dense silty, clayey fine sand. Based on the test borings, the soils encountered at
the proposed invert elevation should generally provide adequate support for the proposed storm
sewer, provided the soils are free of unsuitable soils and stable at the time of construction.

All excavations should comply with MIOSHA guidelines, as described in this report.  After
excavating to the proposed utility invert elevation, the exposed soils should be thoroughly
inspected to verify that they are in a stable condition.  We recommend that the contractor verify the
actual groundwater conditions at the time of construction.  Depending on the condition of the
exposed subgrade soils, it may be necessary to stabilize the soils with a layer of crushed stone
prior to placing pipe bedding material.

In general, sufficient bedding material should be placed and compacted below the utility pipes.
Unless the design requirements are otherwise, we recommend a minimum of 6 inches of bedding
material be placed below the utility pipe invert elevation.  The bedding materials shall be placed in
the trench bottom over stable subgrade soils and extend up and around the utility lines, and be
compacted in accordance with the project specifications.  Granular backfill around the utility pipes
should be tamped in place evenly to avoid imparting excessive and/or unequal pressure on the
pipe and to avoid disturbance of the pipe and joints.

Trenches and excavations shall be backfilled as soon as practical after the utility lines have been
properly installed.  The engineered backfill soils should be placed as described in this report.
Since the proposed utilities will be located within the influence of the existing parking lot, CTI
recommends that the excavations be backfilled with MDOT Class II material.  In landscaped
areas, natural backfill materials meeting the requirements of engineered fill may be used as
backfill.

Utility Excavations

In general, all excavations should be safely sheeted, shored, sloped or braced in accordance
with OSHA guidelines.  Construction traffic, stockpiles of soil and construction materials should
be kept away from the edges of the excavations a lateral distance at least 1.5 times the depth of
the excavation.

Utility excavations are generally expected to consist of open-cut methods.  In this regard, the
utility trench sidewalls should be adequately braced or sloped back to prevent sloughing and
caving.  In any case, appropriate measures will be required to maintain the stability of
excavation sidewalls.  The required measures will depend on the depth and width of
excavations and groundwater conditions at specific locations.  The excavation support system
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for utilities could consist of internally braced sheeting, trench boxes or sliding trench shields.  If
material is stored or equipment is operated near an excavation, stronger shoring must be used
to resist the extra pressure due to the superimposed loads.

The angle of the excavation side slopes should be decided based on the soil type and
unconfined compressive strength of the excavated soil per MIOSHA requirements.  For
excavations greater than 5 feet and less than 20 feet in depth, MIOSHA has different sloping
requirements for a variety of soil types.  The table presented below provides a summary of the
requirements for informational purposes only.  Prior to designing or constructing a stable and
safe excavation, the contractor must refer to MIOSHA standards.

Table 1:  Maximum Allowable Angle of Repose for the Side of an Excavation

Soil Type
Maximum Allowable

Excavation Side Slope
Maximum
Angle of
Repose

(Degrees)Horizontal Vertical
Clay with minimum unconfined
compressive strength of 2.5 tsf 1 2 63

Clay with minimum unconfined
compressive strength of 1.5 tsf 2 3 56

Clay with minimum unconfined
compressive strength of 1.0 tsf;
Dry granular soils;
Dry sand and clay mixtures

1 1 45

Granular soil with wet clay or silt seams;
Clay with a minimum unconfined
compressive strength of 1.0 tsf that
contains running sand seams

1½ 1 34

Saturated granular soil;
Clay with an unconfined compressive
strength less than 1.0 tsf

2 1 26

Running/sloughing soil (sand or clay) 3 1 18

The contractor is solely responsible for designing and constructing stable and safe temporary
excavations and should shore, slope or bench the sides of the excavations as required to
maintain stability of both the excavation sides and bottom.  The contractor should be aware that
slope height, slope inclination and excavation depth should not exceed the specified local, state
and federal regulations.

Backfill and Engineered Fill Placement

Any fill placed below the proposed pavement area should be an approved material that is free of
topsoil, organics, frozen soil or any other unsuitable material. If granular soils containing greater
than 12 percent fines (i.e., silt or clay) are used as fill, close moisture content control will be
required to achieve the recommended degree of compaction. Any fill materials encountered at
locations other than the boring locations can be further evaluated during site preparation to
determine if some of the soils can be reused as engineered fill.
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The engineered fill should be placed in uniform horizontal layers not exceeding 8 to 12 inches in
loose thickness for clean granular soils and 4 to 6 inches in loose thickness for clay soils (or
clayey granular soils exhibiting cohesive characteristics), depending on the type and size of
compaction equipment used.  The lift thickness for sands that have an appreciable amount of
fines should be decreased accordingly.  The engineered fill should be compacted to achieve a
density of not less than 95 percent of the maximum dry density as determined by the Modified
Proctor Compaction Test (ASTM D1557).  Also, the upper 12 inches of the subgrade soils
should be compacted, prior to any fill placement, to achieve a density of not less than 95
percent of the maximum dry density as determined by the Modified Proctor test.  The as-
compacted moisture content of the engineered fill should be within 2 to 3 percent of the
optimum moisture content for the soil.  The placement and testing of engineered fill should be
observed and properly documented in the field by CTI.

We recommend that the contract specifications include provisions for moisture conditioning of
any on-site soils that are to be used as engineered fill.  Some of the natural soils may require
moisture conditioning to allow for proper compaction.  The success of aeration and drying of
clay soils will be dependent on the time of year, the prevailing weather conditions and the
contractor’s effort.  During cold and/or wet periods of the year, the saturated or disturbed clay
soils will be more difficult to dry.  In this case, the contractor may have to use drier on-site soils
or imported sand.

If site grading or other construction activity is planned during cold weather, it is recommended
that proper winter construction practices are followed.  All snow and ice should be removed from
cut and fill areas prior to grading.  Frozen materials should not be used as engineered fill and no
fill or pavement should be placed on soils that are frozen or contain frozen material.

Site Preparation for Pavement Support – Existing Unpaved Areas

At the start of earthwork operations, topsoil and any other deleterious materials are to be
stripped from the new pavement areas.  The thickness of the existing topsoil and near surface
fill layer (where present) should be expected to vary across the site.  The depth of unsuitable
soil removal should be determined by a representative of CTI at the time of stripping and rough
grading.

Proper evaluation and conditioning (if necessary) of the subgrade should be performed prior to
any engineered fill placement. After stripping and excavating to the design subgrade level (i.e.
the bottom of the proposed aggregate base course), and after removing any unsuitable materials
and underground objects, the rough graded pavement area should be proofrolled with a loaded
tandem-axle dump truck or similar rubber-tired vehicle. The purpose of proofrolling operations is
to locate areas of excessively loose, soft or weak subgrade soils which may be present at the
time of construction.  Soils that are observed to rut or deflect excessively during proofrolling
should be stabilized by conventional methods such as disking, drying and re-compacting.

If it is not feasible to dry and re-compact the unsuitable subgrade soils due to unfavorable
weather conditions, scheduling, etc., it may be necessary to remove such soils and replace
them with engineered fill.  The thickness of the undercut will depend on the severity of the
unstable soils encountered at specific locations.  A layer of crushed aggregate may be
necessary to stabilize the subgrade before placement of the selected engineered fill material.
The use of a geotextile separator below the crushed aggregate layer should also be considered
to provide additional subgrade stability and pavement durability.
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It should be noted that the actual locations and depths of any undercutting and/or stabilization
should be established in the field at the time of construction.  The extent to which yielding
subgrades may be a problem is difficult to predict beforehand since it is dependent upon several
factors including seasonal conditions, precipitation, construction practices, etc.

Once the site has been evaluated, proofrolled and/or stabilized, the inspected area should not
be allowed to remain exposed to wet conditions more than one day or subjected to construction
traffic, otherwise a re-evaluation should be made.  The site earthwork operations should be
carried out during a period of dry weather, if possible.  This should minimize potential subgrade
problems, although they may not be eliminated.  The severity of subgrade instability will depend
to a high degree on the weather conditions prevailing during construction.

Site Preparation for Pavement Support – Existing Pavement Areas

The pavement areas, in general, were observed to be in fair condition. Isolated areas of
significant pavement distress were observed in the north and northwest portions of the existing
pavement area.  In addition, the remaining portions of the parking lot appear to be exhibiting
initial signs of pavement fatigue and cracking.

The pavement displays random cracking, slightly raveled aggregate, and localized alligator
cracking (north and northwest portions of the parking lot, as discussed via telephone on June 25,
2013).  In the areas of the observed alligator cracking, full-depth pavement reconstruction is
required.

The recommended full-depth asphalt pavement reconstruction would consist of removing the
asphaltic pavement and existing aggregate base materials, then scarifying and re-compacting
the resulting subgrade material to a firm and unyielding condition. Areas that pump or exhibit
unstable conditions shall be removed and replaced or reworked until a firm and unyielding
condition exists. Following reworking of the subgrade material, the design thickness of
aggregate base material should be placed and compacted, and the edges of the remaining
pavement shall be saw cut in a straight line. The edges of the cut pavement should be
“buttered” with liquid asphalt and a new minimum 4 inch thick asphaltic surface course
constructed.  The new asphalt shall match the grades of the remaining asphalt and shall provide
“positive” site drainage to the stormwater outlets.

Where full-depth pavement reconstruction is not recommended, we anticipate the upper 1 to 2
inches of the existing pavement will be milled and removed.  Following the milling procedures, the
remaining pavement surface must be thoroughly swept and cleaned.  A pavement survey should
then be performed to identify the presence of any remaining pavement cracks.  All longitudinal,
transverse and random cracks should be professionally cleaned, with all soil and vegetation
removed.  Cracks greater than 1 inch in width should be patched with hot-mix asphalt for the full
length of the crack.  Cracks wider than ½ inch but less than 1 inch should be sealed with a hot
applied elastomeric-type crack sealant.  Cracks that are less than ½ inch wide should be repaired
by the application of a seal coat.

Following the repairs as outlined, an asphalt overlay should be applied to the entire pavement
area.  We recommend a minimum overlay thickness of 1½ inches consisting of MDOT Type 36A
asphaltic mix to improve the serviceability of the pavement structure.  It should be noted that, even
with the repair measures outlined herein, reflective cracking may occur.
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Pavement Design Considerations

The subgrade soils for support of the pavement sections should be prepared in accordance with
the recommendations of this report.  As discussed previously, we recommend the subgrade be
subjected to a comprehensive proofrolling and evaluation program to determine the overall
suitability at the time of construction.  The areas requiring subgrade improvement should be
determined in the field by CTI by proper inspection and evaluation at the time of construction.
Provisions should be established in the construction documents for this purpose.

The long-term performance of the pavement will typically be a function of the quality of the
subgrade soil at the time of construction along with the quality, thickness and strength of the
overall pavement section.  The most critical portion of the subgrade is the 3 feet immediately
beneath the pavement section, which provides the primary strength needed for pavement
section support.  Uncontrolled fill materials present within the upper 2 to 3 feet of the pavement
subgrade can be detrimental if the design does not account for this substandard soil condition,
especially during the spring freeze-thaw cycles.

The pavement system should be properly drained to reduce the potential for weakening the
subgrade.  Provisions should be made to prevent surface run-off water from accumulating within
the aggregate base course of the pavement.  The pavement and underlying subgrade should be
suitably crowned or sloped to promote effective surface drainage and prevent water ponding.
We anticipate that the pavement surface will drain via a storm sewer system.  Due to the
presence of silt and clay in the granular subgrade soils, a system of finger drains or stub drains
should be placed around all catch basins within the pavement areas to minimize the
accumulation of water in the frost susceptible subgrade soils.  These under drains should be
installed below the aggregate base layer of the pavement system and be properly protected with
free-draining coarse aggregate material and filter fabric.

All pavements require regular maintenance and occasional repairs to keep them in a
serviceable condition.  Of particular value is timely sealing of joints and cracks, which if left un-
repaired, can serve to permit water to enter the pavement section and cause rapid deterioration
of the pavement during freeze-thaw cycles.  The need for such routine maintenance and repair
is not necessarily indicative of premature pavement failure.  However, if appropriate
maintenance and repairs are not performed on a timely basis, the serviceable life of the
pavement can be reduced significantly.

Preliminary Pavement Design Analysis

A detailed pavement design was beyond the scope of our study.  However, we have developed
preliminary pavement designs based on the assumption that the subgrade will be prepared as
recommended in this report.  No information regarding anticipated traffic loading was provided
to CTI.

Our analysis is based on the 1993 American Association of State Highway and Transportation
Officials (AASHTO) Guide for Design of Pavement Structures.  Based on estimated traffic
loading and a 20-year design period, we have projected a design parameter of 150,000
Equivalent 18-kip Single Axle Loads (ESALs) for medium duty pavement.  Other design
parameters assumed for our pavement analysis include a terminal serviceability of 2.5, an initial
serviceability of 4.5, reliability (R) of 95% and a standard deviation (So) of 0.49.  Should any of
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these traffic assumptions be found incorrect, CTI should be contacted and requested to re-
evaluate the pavement design recommendations based on the revised traffic data.

Based on the anticipated pavement subgrade soils, we have assigned a subgrade CBR of 3, a
resilient modulus, (Mr), of 5,000 pounds per square inch (psi) and a modulus of subgrade
reaction, (k), of 100 pounds per cubic inch (pci) for this site.  A minimum Structural Number (SN)
value of 3.11 was determined for the medium duty pavement using the criteria listed above.

The following table summarizes the minimum flexible pavement cross sections recommended
for the proposed site:

Table 2:  Medium Duty Flexible Pavement Section

Layer Material Thickness
(inches)

Structural
Layer

Coefficient
Structural

Number (SN)

Bituminous Surface MDOT 36A 1.5 0.44 0.66
Bituminous Leveling MDOT 3C 2.5 0.42 1.05

Aggregate Base MDOT 21AA crushed
limestone 10.0 0.14 1.40

Total SN = 3.11

We have formulated our flexible pavement design recommendations with the assumption that
“staged” construction is not planned. It should be recognized that if the leveling course of the
pavement section will be used as a construction platform, the design of the pavement should
account for the additional loading of construction traffic.  If staged construction is planned for the
project, the design thickness of the asphalt leveling course should be increased by 0.5 inch (at a
minimum) to reflect the damage which occurs during construction.  Furthermore, distress
caused by construction traffic should be repaired prior to placement of the wearing course.

Other pavement design sections, from those presented herein, which provide equivalent
structural capacity can also be considered.  Crushed concrete, recycled asphalt millings or
MDOT 22A should not be substituted for the recommended aggregate base material without at
least a 25 percent increase of the thickness of the aggregate base to account for the structural
differences of the materials.

Actual pavement section thickness should be provided by the design civil engineer based on
traffic loads and volume and the owners design life requirements.  All pavement materials and
procedures should conform to standard MDOT, Oakland County Road Commission or
appropriate local municipal agency requirements.

GENERAL COMMENTS

This limited geotechnical investigation report has been prepared to assist in the planning,
design and construction of the proposed parking lot improvements at the Eberspaecher North
America facility in Novi, Michigan. The evaluations and recommendations discussed in this
report are based on the soil conditions encountered in the test borings performed at the

· ,-
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approximate locations indicated on the attached Boring Location Plan and on the date indicated
on the boring logs.

In order to permit correlation between the soil boring data and the actual soil conditions
encountered during construction, it is recommended that a continuous inspection and review of
soil related phases of construction work be carried out.  We recommend the subgrade
preparation activities, engineered fill placement, and pavement construction be observed by a
CTI representative.

We appreciate the opportunity to be of service to you on this project.  If you have any questions
regarding this report or if we can be of further assistance, such as providing field monitoring and
quality control inspection services during construction, please contact our office.

Sincerely,
CTI and Associates, Inc.

Theresa M. Marsik, P.E., LEED AP
Senior Project Engineer

Kevin Foye, Ph.D., P.E.
Project Engineer

Attachments: Boring Location Plan
Boring Logs (B-1 through B-4 and C-5 through C-7)
Summary of Laboratory Test Results
General Notes for Soil Classification
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2 inches of dark brown moist TOPSOIL FILL
Brown moist CLAY with silt; traces of gravel, sand and organics;
and occasional silt partings - (FILL)

Grayish-brown moist CLAY with traces of gravel, sand and
organics - (FILL)

Loss-on-Ignition (Organic Content) = 2.7%

Grayish-brown moist medium stiff CLAY with traces of gravel and
sand and occasional tree roots - (CL/Possible FILL)

Bottom of borehole at 10.0 feet.
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NOTES Boring backfilled with auger cuttings

LOGGED BY A. Rau

DRILLING CONTRACTOR Rau Drilling GROUND WATER LEVELS:

CHECKED BY T. Marsik

GROUND ELEVATION N/ACOMPLETED 6/12/13

DRILLING METHOD 3-1/4 inch Hollow Stem Auger

DATE STARTED 6/12/13

AFTER DRILLING None

DURING DRILLING None

COLLAPSE DEPTH None
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6 inches of dark brown moist TOPSOIL FILL

Brown slightly moist hard CLAY with silt, some sand, trace of
gravel, and frequent silt partings - (FILL)

Brown moist medium stiff CLAY with silt and trace of gravel and
sand - (CL)

Mottled brown and gray moist stiff CLAY with silt and traces of
gravel, sand and organics - (CL)

Bottom of borehole at 7.5 feet.

SS
1

SS
2

SS
3

100

100

100

10-14-19
(33)

3-4-3
(7)

4-4-7
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NOTES Boring backfilled with auger cuttings

LOGGED BY A. Rau

DRILLING CONTRACTOR Rau Drilling GROUND WATER LEVELS:

CHECKED BY T. Marsik

GROUND ELEVATION N/ACOMPLETED 6/12/13

DRILLING METHOD 3-1/4 inch Hollow Stem Auger

DATE STARTED 6/12/13

AFTER DRILLING None
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3 inches of dark brown moist TOPSOIL FILL
Brown slightly moist CLAY with silt, some sand and trace of gravel
- (FILL)

Gray moist fine to coarse crushed limestone GRAVEL - (FILL)

Brown moist medium dense silty, clayey fine SAND - (SC-SM)

Brown moist stiff CLAY with silt, some sand and trace of gravel -
(CL)

Brown wet medium dense silty fine SAND with occasional gravel
seams - (SM)

Brown moist hard CLAY with silt and trace of sand - (CL)
Bottom of borehole at 7.5 feet.
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NOTES Boring backfilled with auger cuttings

LOGGED BY A. Rau

DRILLING CONTRACTOR Rau Drilling GROUND WATER LEVELS:

CHECKED BY T. Marsik

GROUND ELEVATION N/ACOMPLETED 6/12/13

DRILLING METHOD 3-1/4 inch Hollow Stem Auger

DATE STARTED 6/12/13

AFTER DRILLING 6' 9"

DURING DRILLING 6' 9"

COLLAPSE DEPTH 6' 9"
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3 inches of ASPHALT PAVEMENT
Gray moist coarse 1" x 3" GRAVEL - (FILL)

Dark brown moist CLAY with silt, some sand and traces of gravel
and organics - (FILL)

Loss-on-Ignition (Organic Content) = 3.5%

Mottled brown and gray moist hard CLAY with silt, traces of gravel
and sand and occasional silt partings - (CL)

Bottom of borehole at 7.5 feet.
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NOTES Boring backfilled with auger cuttings and patched with cold patch

LOGGED BY A. Rau

DRILLING CONTRACTOR Rau Drilling GROUND WATER LEVELS:

CHECKED BY T. Marsik

GROUND ELEVATION N/ACOMPLETED 6/12/13

DRILLING METHOD 3-1/4 inch Hollow Stem Auger

DATE STARTED 6/12/13

AFTER DRILLING None

DURING DRILLING None

COLLAPSE DEPTH None
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4 inches of ASPHALT PAVEMENT

7 inches of fine to coarse crushed limestone GRAVEL - (FILL)

6.5 inches of coarse 1" x 3" GRAVEL - (FILL)

Bottom of borehole at 1.5 feet.

NOTES Boring backfilled with auger cuttings and patched with cold patch

LOGGED BY D. Cook

DRILLING CONTRACTOR CTI and Associates, Inc. GROUND WATER LEVELS:

CHECKED BY T. Marsik

GROUND ELEVATION N/ACOMPLETED 6/12/13

DRILLING METHOD Hand Auger

DATE STARTED 6/12/13

AFTER DRILLING None

DURING DRILLING None

COLLAPSE DEPTH None
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3.5 inches of ASPHALT PAVEMENT

8 inches of fine to coarse crushed limestone GRAVEL - (FILL)

3.5 inches of coarse 1" x 3" GRAVEL - (FILL)

Bottom of borehole at 1.3 feet.

NOTES Boring backfilled with auger cuttings and patched with cold patch

LOGGED BY D. Cook

DRILLING CONTRACTOR CTI and Associates, Inc. GROUND WATER LEVELS:

CHECKED BY T. Marsik

GROUND ELEVATION N/ACOMPLETED 6/12/13

DRILLING METHOD Hand Auger

DATE STARTED 6/12/13

AFTER DRILLING None

DURING DRILLING None

COLLAPSE DEPTH None
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3.2 inches of ASPHALT PAVEMENT

8.5 inches of fine to coarse crushed limestone GRAVEL - (FILL)

6.3 inches of coarse 1" x 3" GRAVEL - (FILL)

Bottom of borehole at 1.5 feet.

NOTES Boring backfilled with auger cuttings and patched with cold patch

LOGGED BY D. Cook

DRILLING CONTRACTOR CTI and Associates, Inc. GROUND WATER LEVELS:

CHECKED BY T. Marsik

GROUND ELEVATION N/ACOMPLETED 6/12/13

DRILLING METHOD Hand Auger

DATE STARTED 6/12/13

AFTER DRILLING None

DURING DRILLING None

COLLAPSE DEPTH None
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LUMINAIRE LOCATIONS

No. Label X Y Z MH Orientation Tilt X Y Z
Location Aim

1 A -289.1 402.7 30.0 30.0 0.0 0.0

2 A -174.0 404.1 30.0 30.0 0.0 0.0

3 B -389.5 326.4 30.0 30.0 0.0 0.0

4 B -390.8 220.2 30.0 30.0 0.0 0.0

5 B -381.4 124.9 30.0 30.0 0.0 0.0

6 A -80.3 308.7 30.0 30.0 90.0 0.0

7 C -70.1 422.2 30.0 30.0 0.0 0.0 -70.1 423.6 0.0

8 A 39.5 413.9 30.0 30.0 0.0 0.0

9 D -296.4 252.8 16.0 16.0 0.0 0.0 -296.4 252.8 0.0

10 D -257.5 252.9 16.0 16.0 0.0 0.0 -257.5 252.9 0.0

11 D -219.7 253.1 16.0 16.0 0.0 0.0 -219.7 253.1 0.0

12 D -178.9 252.8 16.0 16.0 0.0 0.0 -178.9 252.8 0.0

13 D -124.0 253.0 16.0 16.0 0.0 0.0 -124.0 253.0 0.0

14 D -39.0 253.0 16.0 16.0 0.0 0.0 -39.0 253.0 0.0

15 D -318.6 253.2 16.0 16.0 0.0 0.0 -318.6 253.2 0.0

LUMINAIRE SCHEDULE
Symbol Label Qty File Lumens LLF WattsCatalog Number Description Lamp

A 4 cr1-h40-h5.ies 32400 0.72 920

B 3 cr1-h40-h3.ies 32400 0.72 920

C 1 cr1-h40-h5.ies 32400 0.72 460

D 7 HP09115.ies 36000 0.72 460

CR1-H40-H5
CIMARRON
RECTANGULAR AREA
LIGHT TYPE V
REFLECTOR CLEAR
FLAT LENS

400W CLEAR ED-28
METAL HALIDE,
HORIZONTAL POSITION

CR1-H40-H3
CIMARRON
RECTANGULAR AREA
LIGHT TYPE III
REFLECTOR CLEAR
FLAT LENS

400W CLEAR ED-28
METAL HALIDE,
HORIZONTAL POSITION

CR1-H40-H5
CIMARRON
RECTANGULAR AREA
LIGHT TYPE V
REFLECTOR CLEAR
FLAT LENS

400W CLEAR ED-28
METAL HALIDE,
HORIZONTAL POSITION

PGL400Hx2xx/PVL
V

WALLPACK -
PERIMALITER II GLASS
REFL: SPECULAR
ALUMINUM ENCL:
PRISMATIC BOROSIL.
GLASS

400 W MET. HAL. ED 37

STATISTICS
Description       Symbol Avg Max Min Max/Min Avg/Min

Calc Zone #2 2.3 fc 17.1 fc 0.0 fc N / A N / A
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June 26, 2013

Mr. Brett Buchholz, P.E., Senior Associate
Nowak & Fraus Engineers
46777 Woodward Avenue
Pontiac, Michigan  48342

RE: Geotechnical Investigation
Eberspaecher North America
Parking Lot Improvements
Novi, Michigan
CTI Project No. 3132040026

Dear Mr. Buchholz:

CTI and Associates, Inc. (CTI) has completed the geotechnical investigation services for the
proposed parking lot improvement project at the Eberspaecher North America facility in Novi,
Michigan. Our services were performed in general accordance with CTI Proposal No.
113PRO2040-118 dated May 22, 2012 as authorized by Mr. Brett Buchholz, P.E., Senior
Associate of Nowak & Fraus Engineers on May 31, 2012.

The purpose of our investigation was to determine the general subsurface conditions at the site
by performing a series of soil borings within the new proposed pavement and utility areas, and
pavement cores in the existing pavement areas. The boring logs, which detail the general
subsurface conditions encountered at each boring location, are attached to this report.

Our investigation determined that the site is generally underlain by clay fill material containing
trace amounts of organics.  In addition, it appears that coarse gravel was used in an effort to
stabilize the subgrade soils during construction of the existing parking lot.  Due to the presence
of organics in the existing fill, care should be taken to construct the new pavement subgrade
and base courses as detailed in this report.  Recommendations regarding support of the
proposed storm sewer are also presented in this report.

SITE AND PROJECT DESCRIPTION

The project is located at 43700 Gen Mar Drive in Novi, Michigan. At the time of our field
investigation, the existing pavement surface consisted of asphalt pavement, with the exception
of the truck well area which was covered with concrete pavement.  No information was provided
regarding the age of the existing asphalt pavement or the existing storm sewer.

The proposed project includes an expansion of the existing parking areas and storm water
improvements.  The proposed storm water improvements include the installation of
approximately 500 lineal feet of 24- to 48-inch concrete storm sewer pipe and new catch basins
to accommodate the additional runoff associated with the new pavement areas.  In addition, the
existing asphalt pavement will be improved through a partial depth milling and repaving.  The
depth of the storm sewer has not yet been finalized. We anticipate that the storm sewer invert
will be at a depth of 5 to 8 feet below the existing grade.

~ , --
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INVESTIGATION PROCEDURES

Our field investigation consisted of performing four soil borings in the vicinity of the pavement
expansion areas and three pavement cores through the existing asphalt pavement.  The soil
borings are designated as Borings B-1 through B-4 and the pavement cores are designated as
C-5 through C-7.  The boring and core locations were approved by Nowak & Fraus Engineers
and marked in the field by CTI personnel.  For reference purposes, the approximate locations of
the soil borings and pavement cores are shown on the Boring Location Plan, included with this
report. As requested, the borings were extended to depths of 7½ to 10 feet below the existing
ground surface at each location. Determining the surface elevations at the soil boring locations
was not included in our scope of work for this investigation.

The drilling operations were performed on June 12, 2013.  The soil borings were drilled using a
rotary drill rig with continuous flight 3¼-inch hollow-stem augers. Within each test boring, soil
samples were obtained at 2½-foot intervals by the Standard Penetration Test Method (ASTM
D1586), whereby a 2-inch outside diameter split barrel sampler is driven into the soil with a 140-
pound weight falling freely through a distance of 30 inches.  The sampler is generally driven
three successive 6-inch increments, with the number of blows for each increment being
recorded.  The number of blows required to advance the sampler the second and third 6-inch
increment is termed the Standard Penetration Resistance, N. The soil samples recovered from
the borings were sealed in glass jar containers and then transported to our laboratory for further
classification, examination and testing.

At the core locations, pavement cores were obtained using a diamond tipped core barrel.  A
hand auger was used to determine the aggregate base thickness and subgrade soils present
immediately below the aggregate base material. After completion of the drilling and coring
operations, the boreholes were backfilled with excavated soil.  Borings and cores performed
through pavement were also patched with a cold asphalt patching material.

Soil and groundwater conditions observed in the test borings have been evaluated and are
presented on the boring logs included with this report.  To aid in understanding the data
presented on the boring logs, “General Notes for Soil Classification,” describing nomenclature
used in soil descriptions, are also included with this report. The soil descriptions reported on the
boring logs are based upon field logs prepared by experienced drillers, modified based on the
results of laboratory testing and engineering review.

The laboratory testing program determined the general soil classification and physical
properties.  All laboratory testing was performed in general accordance with applicable ASTM
test method standards.  The laboratory testing consisted of visual soil classification of each
collected sample, as well as natural moisture content determination and Loss-on-Ignition
(organic) analysis of selected samples.  The unconfined compressive strength of several
cohesive samples was also estimated based on the resistance to a calibrated spring-loaded
hand penetrometer.

The soil samples were visually classified in general accordance with the Unified Soil
Classification System (USCS).  The estimated USCS group symbol is shown in parentheses
following the written description of the various natural soil strata on the boring logs.  The results
of all laboratory tests are indicated on the boring logs at the depths the samples were obtained
and/or on the “Summary of Laboratory Test Results” included with this report.

· ,-
CTI and Associates. Inc. 
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EXISTING PAVEMENT CONDITIONS

On June 12, 2013, Ms. Theresa Marsik, P.E., of CTI visited the site for the purpose of visually
assessing the quality of the existing pavement. While no ponded water was observed at the time
of the site visit, some areas of water staining were observed along the western edge of the western
portion of the parking lot. Additionally, water staining was observed in an area of pavement
distress located north of the existing truck well concrete pavement.

Slight raveling of the asphalt surface was observed across portions of the parking lot. Transverse
and longitudinal cracking was present across portions of the entire parking lot, with cracks in the
northern portion of the parking lot typically ranging from approximately ¼- to ¾-inch in width; most
of the remaining cracks were less than ½-inch wide.  Areas of alligator cracking were observed
across the north and northwestern pavement areas.

Overall, the pavement appeared in fair condition. It should be noted that crack sealant had
been applied to many of the observed pavement cracks.

SUBSURFACE CONDITIONS

Soil Conditions

At the location of Borings B-1 through B-3, approximately 2 to 6 inches of topsoil fill was
encountered.  At the location of Boring B-4, approximately 3 inches of asphalt pavement was
encountered, underlain by coarse gravel fill to a depth of about 2 feet. Below the coarse gravel
fill in B-4 and the surficial topsoil fill at the remaining boring locations, clay fill with varying
amounts of organics was encountered to depths of about 2¼ to 6 feet below the existing ground
surface. Laboratory testing indicated that the clay fill material encountered within B-1 and B-4
had an organic content in the range of approximately 2.7 to 3.5 percent. The clay fill
encountered within B-3 was underlain by fine to coarse gravel fill to a depth of 3½ feet.  Below
the encountered fill materials, the subgrade soils typically consisted of clay with occasional sand
seams and layers. Trace amounts of organics were observed within the clay encountered in B-
2 below a depth of about 6 feet.  The clay encountered below a depth of 6 feet within B-1 was
identified as “possible fill.” In the absence of foreign debris, it is difficult to distinguish between
natural soils and clean fill soil within a relatively small diameter boring.

At the location of Cores C-5 through C-7, pavement sections consisting of approximately 3.2 to
4 inches of asphalt pavement with 7 to 8½ inches of aggregate base materials were
encountered.  The pavement sections were underlain by coarse gravel fill to the final explored
depths of 1¼ to 1½ feet.

Standard Penetration Test (SPT) resistance (N) values recorded within the encountered native
clay soils ranged from 3 to 25 blows per foot.  The unconfined compressive strength of the
tested clay samples ranged from approximately 1,000 pounds per square foot (psf) to more than
9,000 psf, indicating very stiff to hard consistencies. The samples generally appeared moist
when examined in the laboratory. The moisture contents of the tested native clay samples
ranged from approximately 16 to 22 percent.

An N-value of 10 blows per foot was recorded within a silty, clayey fine sand layer encountered
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within B-3, indicating a medium dense relative density.  The collected sample appeared moist
when examined in the laboratory.

Groundwater Conditions

The drillers looked for indications of groundwater seepage both during and upon completion of
the drilling operations.  Groundwater seepage was observed within Boring B-3 at a depth of 6¾
feet during drilling. Collapse of Boring B-3 upon removal of the augers precluded accurate
measurement of the groundwater level following completion of the drilling operations. The
remaining borings were reported as dry both during and after drilling.

Due to the inherent low permeability of the native clay soils, a long time would be required for
the water level in an open borehole to stabilize with the long-term, hydrostatic groundwater
level.  It would be necessary to install and monitor a series of observation wells (piezometers)
over an extended period of time to accurately determine the position of the long-term hydrostatic
groundwater level in these soil conditions.  The installation of groundwater monitoring wells was
beyond the scope of our services for this project.

The groundwater conditions discussed herein and indicated on the soil boring logs represent
those encountered at the time of the field investigation.  The groundwater levels, including
perched groundwater accumulations, should be expected to fluctuate seasonally, based on
variations in precipitation, evaporation, surface run-off and other factors not evident at the time
of our investigation.  The actual groundwater levels at the time of construction may vary from
those provided herein.

The above subsurface description is of a generalized nature intended to highlight the major
stratification features and material characteristics.  The individual boring logs should be
reviewed for specific information at each location. The stratification depths shown on the test
boring logs represent the soil conditions at the actual boring locations only.

Variations may occur between and/or beyond the boring locations. The presence and depth of
fill or other organic soils is expected to be random and may extend to greater depths in some
areas than reported herein. If significant variations in the soil conditions are discovered during
construction, it should be immediately brought to the attention of CTI, before removal. An
evaluation should then be made in the field by a CTI representative to determine if it is classified
as topsoil, fill or highly organic and requires removal.

ANALYSIS AND RECOMMENDATIONS

At the time this report was prepared, the overall project was in the planning and design stage.
The following recommendations have been developed based on the previously
assumed/described project characteristics and subsurface conditions.  If there is any significant
change in the project characteristics from those presented earlier, a review should be made by
CTI to determine if any modifications in the evaluations and recommendations included in this
report will be required.

As stated previously, the proposed project includes the installation of approximately 500 lineal
feet of 24- to 48-inch diameter concrete storm sewer pipe and new catch basins to
accommodate the additional runoff associated with the new pavement areas.  In addition, the
existing asphalt pavement will be improved through a partial depth milling and repaving.  The
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depth of the storm sewer has not yet been finalized. We anticipate that the storm sewer invert
will be at a depth of 5 to 8 feet below the existing grade. Based on the available soil and project
information, the encountered subgrade soils appear to be suitable for installation of the proposed
utilities using open-cut excavation methods.

Utility Installation Recommendations

In general, the placement of utility lines within the soil profile does not greatly increase the load
on the underlying soil.  However, it is important that the utility pipe be placed on a firm and
stable subgrade, along the design alignment and at the proper grade to prevent the pipe from
becoming over-stressed in hoop compression or bending.

Based on the soil conditions encountered at the boring locations, the soil at the anticipated storm
sewer invert elevation is anticipated to be medium stiff to hard clay and/or clay fill, with isolated
areas of medium dense silty, clayey fine sand. Based on the test borings, the soils encountered at
the proposed invert elevation should generally provide adequate support for the proposed storm
sewer, provided the soils are free of unsuitable soils and stable at the time of construction.

All excavations should comply with MIOSHA guidelines, as described in this report.  After
excavating to the proposed utility invert elevation, the exposed soils should be thoroughly
inspected to verify that they are in a stable condition.  We recommend that the contractor verify the
actual groundwater conditions at the time of construction.  Depending on the condition of the
exposed subgrade soils, it may be necessary to stabilize the soils with a layer of crushed stone
prior to placing pipe bedding material.

In general, sufficient bedding material should be placed and compacted below the utility pipes.
Unless the design requirements are otherwise, we recommend a minimum of 6 inches of bedding
material be placed below the utility pipe invert elevation.  The bedding materials shall be placed in
the trench bottom over stable subgrade soils and extend up and around the utility lines, and be
compacted in accordance with the project specifications.  Granular backfill around the utility pipes
should be tamped in place evenly to avoid imparting excessive and/or unequal pressure on the
pipe and to avoid disturbance of the pipe and joints.

Trenches and excavations shall be backfilled as soon as practical after the utility lines have been
properly installed.  The engineered backfill soils should be placed as described in this report.
Since the proposed utilities will be located within the influence of the existing parking lot, CTI
recommends that the excavations be backfilled with MDOT Class II material.  In landscaped
areas, natural backfill materials meeting the requirements of engineered fill may be used as
backfill.

Utility Excavations

In general, all excavations should be safely sheeted, shored, sloped or braced in accordance
with OSHA guidelines.  Construction traffic, stockpiles of soil and construction materials should
be kept away from the edges of the excavations a lateral distance at least 1.5 times the depth of
the excavation.

Utility excavations are generally expected to consist of open-cut methods.  In this regard, the
utility trench sidewalls should be adequately braced or sloped back to prevent sloughing and
caving.  In any case, appropriate measures will be required to maintain the stability of
excavation sidewalls.  The required measures will depend on the depth and width of
excavations and groundwater conditions at specific locations.  The excavation support system
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for utilities could consist of internally braced sheeting, trench boxes or sliding trench shields.  If
material is stored or equipment is operated near an excavation, stronger shoring must be used
to resist the extra pressure due to the superimposed loads.

The angle of the excavation side slopes should be decided based on the soil type and
unconfined compressive strength of the excavated soil per MIOSHA requirements.  For
excavations greater than 5 feet and less than 20 feet in depth, MIOSHA has different sloping
requirements for a variety of soil types.  The table presented below provides a summary of the
requirements for informational purposes only.  Prior to designing or constructing a stable and
safe excavation, the contractor must refer to MIOSHA standards.

Table 1:  Maximum Allowable Angle of Repose for the Side of an Excavation

Soil Type
Maximum Allowable

Excavation Side Slope
Maximum
Angle of
Repose

(Degrees)Horizontal Vertical
Clay with minimum unconfined
compressive strength of 2.5 tsf 1 2 63

Clay with minimum unconfined
compressive strength of 1.5 tsf 2 3 56

Clay with minimum unconfined
compressive strength of 1.0 tsf;
Dry granular soils;
Dry sand and clay mixtures

1 1 45

Granular soil with wet clay or silt seams;
Clay with a minimum unconfined
compressive strength of 1.0 tsf that
contains running sand seams

1½ 1 34

Saturated granular soil;
Clay with an unconfined compressive
strength less than 1.0 tsf

2 1 26

Running/sloughing soil (sand or clay) 3 1 18

The contractor is solely responsible for designing and constructing stable and safe temporary
excavations and should shore, slope or bench the sides of the excavations as required to
maintain stability of both the excavation sides and bottom.  The contractor should be aware that
slope height, slope inclination and excavation depth should not exceed the specified local, state
and federal regulations.

Backfill and Engineered Fill Placement

Any fill placed below the proposed pavement area should be an approved material that is free of
topsoil, organics, frozen soil or any other unsuitable material. If granular soils containing greater
than 12 percent fines (i.e., silt or clay) are used as fill, close moisture content control will be
required to achieve the recommended degree of compaction. Any fill materials encountered at
locations other than the boring locations can be further evaluated during site preparation to
determine if some of the soils can be reused as engineered fill.
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The engineered fill should be placed in uniform horizontal layers not exceeding 8 to 12 inches in
loose thickness for clean granular soils and 4 to 6 inches in loose thickness for clay soils (or
clayey granular soils exhibiting cohesive characteristics), depending on the type and size of
compaction equipment used.  The lift thickness for sands that have an appreciable amount of
fines should be decreased accordingly.  The engineered fill should be compacted to achieve a
density of not less than 95 percent of the maximum dry density as determined by the Modified
Proctor Compaction Test (ASTM D1557).  Also, the upper 12 inches of the subgrade soils
should be compacted, prior to any fill placement, to achieve a density of not less than 95
percent of the maximum dry density as determined by the Modified Proctor test.  The as-
compacted moisture content of the engineered fill should be within 2 to 3 percent of the
optimum moisture content for the soil.  The placement and testing of engineered fill should be
observed and properly documented in the field by CTI.

We recommend that the contract specifications include provisions for moisture conditioning of
any on-site soils that are to be used as engineered fill.  Some of the natural soils may require
moisture conditioning to allow for proper compaction.  The success of aeration and drying of
clay soils will be dependent on the time of year, the prevailing weather conditions and the
contractor’s effort.  During cold and/or wet periods of the year, the saturated or disturbed clay
soils will be more difficult to dry.  In this case, the contractor may have to use drier on-site soils
or imported sand.

If site grading or other construction activity is planned during cold weather, it is recommended
that proper winter construction practices are followed.  All snow and ice should be removed from
cut and fill areas prior to grading.  Frozen materials should not be used as engineered fill and no
fill or pavement should be placed on soils that are frozen or contain frozen material.

Site Preparation for Pavement Support – Existing Unpaved Areas

At the start of earthwork operations, topsoil and any other deleterious materials are to be
stripped from the new pavement areas.  The thickness of the existing topsoil and near surface
fill layer (where present) should be expected to vary across the site.  The depth of unsuitable
soil removal should be determined by a representative of CTI at the time of stripping and rough
grading.

Proper evaluation and conditioning (if necessary) of the subgrade should be performed prior to
any engineered fill placement. After stripping and excavating to the design subgrade level (i.e.
the bottom of the proposed aggregate base course), and after removing any unsuitable materials
and underground objects, the rough graded pavement area should be proofrolled with a loaded
tandem-axle dump truck or similar rubber-tired vehicle. The purpose of proofrolling operations is
to locate areas of excessively loose, soft or weak subgrade soils which may be present at the
time of construction.  Soils that are observed to rut or deflect excessively during proofrolling
should be stabilized by conventional methods such as disking, drying and re-compacting.

If it is not feasible to dry and re-compact the unsuitable subgrade soils due to unfavorable
weather conditions, scheduling, etc., it may be necessary to remove such soils and replace
them with engineered fill.  The thickness of the undercut will depend on the severity of the
unstable soils encountered at specific locations.  A layer of crushed aggregate may be
necessary to stabilize the subgrade before placement of the selected engineered fill material.
The use of a geotextile separator below the crushed aggregate layer should also be considered
to provide additional subgrade stability and pavement durability.
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It should be noted that the actual locations and depths of any undercutting and/or stabilization
should be established in the field at the time of construction.  The extent to which yielding
subgrades may be a problem is difficult to predict beforehand since it is dependent upon several
factors including seasonal conditions, precipitation, construction practices, etc.

Once the site has been evaluated, proofrolled and/or stabilized, the inspected area should not
be allowed to remain exposed to wet conditions more than one day or subjected to construction
traffic, otherwise a re-evaluation should be made.  The site earthwork operations should be
carried out during a period of dry weather, if possible.  This should minimize potential subgrade
problems, although they may not be eliminated.  The severity of subgrade instability will depend
to a high degree on the weather conditions prevailing during construction.

Site Preparation for Pavement Support – Existing Pavement Areas

The pavement areas, in general, were observed to be in fair condition. Isolated areas of
significant pavement distress were observed in the north and northwest portions of the existing
pavement area.  In addition, the remaining portions of the parking lot appear to be exhibiting
initial signs of pavement fatigue and cracking.

The pavement displays random cracking, slightly raveled aggregate, and localized alligator
cracking (north and northwest portions of the parking lot, as discussed via telephone on June 25,
2013).  In the areas of the observed alligator cracking, full-depth pavement reconstruction is
required.

The recommended full-depth asphalt pavement reconstruction would consist of removing the
asphaltic pavement and existing aggregate base materials, then scarifying and re-compacting
the resulting subgrade material to a firm and unyielding condition. Areas that pump or exhibit
unstable conditions shall be removed and replaced or reworked until a firm and unyielding
condition exists. Following reworking of the subgrade material, the design thickness of
aggregate base material should be placed and compacted, and the edges of the remaining
pavement shall be saw cut in a straight line. The edges of the cut pavement should be
“buttered” with liquid asphalt and a new minimum 4 inch thick asphaltic surface course
constructed.  The new asphalt shall match the grades of the remaining asphalt and shall provide
“positive” site drainage to the stormwater outlets.

Where full-depth pavement reconstruction is not recommended, we anticipate the upper 1 to 2
inches of the existing pavement will be milled and removed.  Following the milling procedures, the
remaining pavement surface must be thoroughly swept and cleaned.  A pavement survey should
then be performed to identify the presence of any remaining pavement cracks.  All longitudinal,
transverse and random cracks should be professionally cleaned, with all soil and vegetation
removed.  Cracks greater than 1 inch in width should be patched with hot-mix asphalt for the full
length of the crack.  Cracks wider than ½ inch but less than 1 inch should be sealed with a hot
applied elastomeric-type crack sealant.  Cracks that are less than ½ inch wide should be repaired
by the application of a seal coat.

Following the repairs as outlined, an asphalt overlay should be applied to the entire pavement
area.  We recommend a minimum overlay thickness of 1½ inches consisting of MDOT Type 36A
asphaltic mix to improve the serviceability of the pavement structure.  It should be noted that, even
with the repair measures outlined herein, reflective cracking may occur.
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Pavement Design Considerations

The subgrade soils for support of the pavement sections should be prepared in accordance with
the recommendations of this report.  As discussed previously, we recommend the subgrade be
subjected to a comprehensive proofrolling and evaluation program to determine the overall
suitability at the time of construction.  The areas requiring subgrade improvement should be
determined in the field by CTI by proper inspection and evaluation at the time of construction.
Provisions should be established in the construction documents for this purpose.

The long-term performance of the pavement will typically be a function of the quality of the
subgrade soil at the time of construction along with the quality, thickness and strength of the
overall pavement section.  The most critical portion of the subgrade is the 3 feet immediately
beneath the pavement section, which provides the primary strength needed for pavement
section support.  Uncontrolled fill materials present within the upper 2 to 3 feet of the pavement
subgrade can be detrimental if the design does not account for this substandard soil condition,
especially during the spring freeze-thaw cycles.

The pavement system should be properly drained to reduce the potential for weakening the
subgrade.  Provisions should be made to prevent surface run-off water from accumulating within
the aggregate base course of the pavement.  The pavement and underlying subgrade should be
suitably crowned or sloped to promote effective surface drainage and prevent water ponding.
We anticipate that the pavement surface will drain via a storm sewer system.  Due to the
presence of silt and clay in the granular subgrade soils, a system of finger drains or stub drains
should be placed around all catch basins within the pavement areas to minimize the
accumulation of water in the frost susceptible subgrade soils.  These under drains should be
installed below the aggregate base layer of the pavement system and be properly protected with
free-draining coarse aggregate material and filter fabric.

All pavements require regular maintenance and occasional repairs to keep them in a
serviceable condition.  Of particular value is timely sealing of joints and cracks, which if left un-
repaired, can serve to permit water to enter the pavement section and cause rapid deterioration
of the pavement during freeze-thaw cycles.  The need for such routine maintenance and repair
is not necessarily indicative of premature pavement failure.  However, if appropriate
maintenance and repairs are not performed on a timely basis, the serviceable life of the
pavement can be reduced significantly.

Preliminary Pavement Design Analysis

A detailed pavement design was beyond the scope of our study.  However, we have developed
preliminary pavement designs based on the assumption that the subgrade will be prepared as
recommended in this report.  No information regarding anticipated traffic loading was provided
to CTI.

Our analysis is based on the 1993 American Association of State Highway and Transportation
Officials (AASHTO) Guide for Design of Pavement Structures.  Based on estimated traffic
loading and a 20-year design period, we have projected a design parameter of 150,000
Equivalent 18-kip Single Axle Loads (ESALs) for medium duty pavement.  Other design
parameters assumed for our pavement analysis include a terminal serviceability of 2.5, an initial
serviceability of 4.5, reliability (R) of 95% and a standard deviation (So) of 0.49.  Should any of
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these traffic assumptions be found incorrect, CTI should be contacted and requested to re-
evaluate the pavement design recommendations based on the revised traffic data.

Based on the anticipated pavement subgrade soils, we have assigned a subgrade CBR of 3, a
resilient modulus, (Mr), of 5,000 pounds per square inch (psi) and a modulus of subgrade
reaction, (k), of 100 pounds per cubic inch (pci) for this site.  A minimum Structural Number (SN)
value of 3.11 was determined for the medium duty pavement using the criteria listed above.

The following table summarizes the minimum flexible pavement cross sections recommended
for the proposed site:

Table 2:  Medium Duty Flexible Pavement Section

Layer Material Thickness
(inches)

Structural
Layer

Coefficient
Structural

Number (SN)

Bituminous Surface MDOT 36A 1.5 0.44 0.66
Bituminous Leveling MDOT 3C 2.5 0.42 1.05

Aggregate Base MDOT 21AA crushed
limestone 10.0 0.14 1.40

Total SN = 3.11

We have formulated our flexible pavement design recommendations with the assumption that
“staged” construction is not planned. It should be recognized that if the leveling course of the
pavement section will be used as a construction platform, the design of the pavement should
account for the additional loading of construction traffic.  If staged construction is planned for the
project, the design thickness of the asphalt leveling course should be increased by 0.5 inch (at a
minimum) to reflect the damage which occurs during construction.  Furthermore, distress
caused by construction traffic should be repaired prior to placement of the wearing course.

Other pavement design sections, from those presented herein, which provide equivalent
structural capacity can also be considered.  Crushed concrete, recycled asphalt millings or
MDOT 22A should not be substituted for the recommended aggregate base material without at
least a 25 percent increase of the thickness of the aggregate base to account for the structural
differences of the materials.

Actual pavement section thickness should be provided by the design civil engineer based on
traffic loads and volume and the owners design life requirements.  All pavement materials and
procedures should conform to standard MDOT, Oakland County Road Commission or
appropriate local municipal agency requirements.

GENERAL COMMENTS

This limited geotechnical investigation report has been prepared to assist in the planning,
design and construction of the proposed parking lot improvements at the Eberspaecher North
America facility in Novi, Michigan. The evaluations and recommendations discussed in this
report are based on the soil conditions encountered in the test borings performed at the
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approximate locations indicated on the attached Boring Location Plan and on the date indicated
on the boring logs.

In order to permit correlation between the soil boring data and the actual soil conditions
encountered during construction, it is recommended that a continuous inspection and review of
soil related phases of construction work be carried out.  We recommend the subgrade
preparation activities, engineered fill placement, and pavement construction be observed by a
CTI representative.

We appreciate the opportunity to be of service to you on this project.  If you have any questions
regarding this report or if we can be of further assistance, such as providing field monitoring and
quality control inspection services during construction, please contact our office.

Sincerely,
CTI and Associates, Inc.

Theresa M. Marsik, P.E., LEED AP
Senior Project Engineer

Kevin Foye, Ph.D., P.E.
Project Engineer

Attachments: Boring Location Plan
Boring Logs (B-1 through B-4 and C-5 through C-7)
Summary of Laboratory Test Results
General Notes for Soil Classification
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2 inches of dark brown moist TOPSOIL FILL
Brown moist CLAY with silt; traces of gravel, sand and organics;
and occasional silt partings - (FILL)

Grayish-brown moist CLAY with traces of gravel, sand and
organics - (FILL)

Loss-on-Ignition (Organic Content) = 2.7%

Grayish-brown moist medium stiff CLAY with traces of gravel and
sand and occasional tree roots - (CL/Possible FILL)

Bottom of borehole at 10.0 feet.

SS
1

SS
2

SS
3

SS
4

100

100

100

100

3-5-6
(11)

3-6-7
(13)

2-2-1
(3)

0-0-3
(3)

1.0

0.5

12

15

17

21

NOTES Boring backfilled with auger cuttings

LOGGED BY A. Rau

DRILLING CONTRACTOR Rau Drilling GROUND WATER LEVELS:

CHECKED BY T. Marsik

GROUND ELEVATION N/ACOMPLETED 6/12/13

DRILLING METHOD 3-1/4 inch Hollow Stem Auger

DATE STARTED 6/12/13

AFTER DRILLING None

DURING DRILLING None

COLLAPSE DEPTH None

D
E

P
T

H
(f

t)

0.0

2.5

5.0

7.5

10.0

G
R

A
P

H
IC

LO
G

MATERIAL DESCRIPTION

S
A

M
P

LE
 T

Y
P

E
N

U
M

B
E

R

R
E

C
O

V
E

R
Y

 %
(R

Q
D

)

 FINES CONTENT (%) 
20 40 60 80

B
LO

W
C

O
U

N
T

S
(N

 V
A

LU
E

)

P
O

C
K

E
T

 P
E

N
. (

ts
f)

U
N

C
. S

T
R

E
N

G
T

H
 (

ps
f)

N
A

T
U

R
A

L 
M

O
IS

T
U

R
E

C
O

N
T

E
N

T
 (

%
)

 SPT N VALUE 
15 30 45 60

10 20 30 40

PL LLMC

PAGE  1  OF  1
BORING NUMBER B-1

CLIENT Nowak & Fraus Engineers

PROJECT NUMBER 3132040026
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6 inches of dark brown moist TOPSOIL FILL

Brown slightly moist hard CLAY with silt, some sand, trace of
gravel, and frequent silt partings - (FILL)

Brown moist medium stiff CLAY with silt and trace of gravel and
sand - (CL)

Mottled brown and gray moist stiff CLAY with silt and traces of
gravel, sand and organics - (CL)

Bottom of borehole at 7.5 feet.
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NOTES Boring backfilled with auger cuttings

LOGGED BY A. Rau

DRILLING CONTRACTOR Rau Drilling GROUND WATER LEVELS:

CHECKED BY T. Marsik

GROUND ELEVATION N/ACOMPLETED 6/12/13

DRILLING METHOD 3-1/4 inch Hollow Stem Auger

DATE STARTED 6/12/13

AFTER DRILLING None

DURING DRILLING None

COLLAPSE DEPTH None
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BORING NUMBER B-2

CLIENT Nowak & Fraus Engineers

PROJECT NUMBER 3132040026

PROJECT NAME Eberspaecher North America Parking Lot Improvements

PROJECT LOCATION Novi, Michigan

CTI and Associates Inc



3 inches of dark brown moist TOPSOIL FILL
Brown slightly moist CLAY with silt, some sand and trace of gravel
- (FILL)

Gray moist fine to coarse crushed limestone GRAVEL - (FILL)

Brown moist medium dense silty, clayey fine SAND - (SC-SM)

Brown moist stiff CLAY with silt, some sand and trace of gravel -
(CL)

Brown wet medium dense silty fine SAND with occasional gravel
seams - (SM)

Brown moist hard CLAY with silt and trace of sand - (CL)
Bottom of borehole at 7.5 feet.
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(22)

3-4-6
(10)

6-14-11
(25)

4.5+

18

14

NOTES Boring backfilled with auger cuttings

LOGGED BY A. Rau

DRILLING CONTRACTOR Rau Drilling GROUND WATER LEVELS:

CHECKED BY T. Marsik

GROUND ELEVATION N/ACOMPLETED 6/12/13

DRILLING METHOD 3-1/4 inch Hollow Stem Auger

DATE STARTED 6/12/13

AFTER DRILLING 6' 9"

DURING DRILLING 6' 9"

COLLAPSE DEPTH 6' 9"
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BORING NUMBER B-3

CLIENT Nowak & Fraus Engineers

PROJECT NUMBER 3132040026

PROJECT NAME Eberspaecher North America Parking Lot Improvements

PROJECT LOCATION Novi, Michigan

CTI and Associates Inc



3 inches of ASPHALT PAVEMENT
Gray moist coarse 1" x 3" GRAVEL - (FILL)

Dark brown moist CLAY with silt, some sand and traces of gravel
and organics - (FILL)

Loss-on-Ignition (Organic Content) = 3.5%

Mottled brown and gray moist hard CLAY with silt, traces of gravel
and sand and occasional silt partings - (CL)

Bottom of borehole at 7.5 feet.
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4-7-5
(12)

4-3-4
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3-4-6
(10)

4.5+

18
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NOTES Boring backfilled with auger cuttings and patched with cold patch

LOGGED BY A. Rau

DRILLING CONTRACTOR Rau Drilling GROUND WATER LEVELS:

CHECKED BY T. Marsik

GROUND ELEVATION N/ACOMPLETED 6/12/13

DRILLING METHOD 3-1/4 inch Hollow Stem Auger

DATE STARTED 6/12/13

AFTER DRILLING None

DURING DRILLING None

COLLAPSE DEPTH None
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BORING NUMBER B-4

CLIENT Nowak & Fraus Engineers

PROJECT NUMBER 3132040026

PROJECT NAME Eberspaecher North America Parking Lot Improvements

PROJECT LOCATION Novi, Michigan

CTI and Associates Inc



4 inches of ASPHALT PAVEMENT

7 inches of fine to coarse crushed limestone GRAVEL - (FILL)

6.5 inches of coarse 1" x 3" GRAVEL - (FILL)

Bottom of borehole at 1.5 feet.

NOTES Boring backfilled with auger cuttings and patched with cold patch

LOGGED BY D. Cook

DRILLING CONTRACTOR CTI and Associates, Inc. GROUND WATER LEVELS:

CHECKED BY T. Marsik

GROUND ELEVATION N/ACOMPLETED 6/12/13

DRILLING METHOD Hand Auger

DATE STARTED 6/12/13

AFTER DRILLING None

DURING DRILLING None

COLLAPSE DEPTH None
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CLIENT Nowak & Fraus Engineers

PROJECT NUMBER 3132040026

PROJECT NAME Eberspaecher North America Parking Lot Improvements

PROJECT LOCATION Novi, Michigan

CTI and Associates Inc

CORE NUMBER C-5



3.5 inches of ASPHALT PAVEMENT

8 inches of fine to coarse crushed limestone GRAVEL - (FILL)

3.5 inches of coarse 1" x 3" GRAVEL - (FILL)

Bottom of borehole at 1.3 feet.

NOTES Boring backfilled with auger cuttings and patched with cold patch

LOGGED BY D. Cook

DRILLING CONTRACTOR CTI and Associates, Inc. GROUND WATER LEVELS:

CHECKED BY T. Marsik

GROUND ELEVATION N/ACOMPLETED 6/12/13

DRILLING METHOD Hand Auger

DATE STARTED 6/12/13

AFTER DRILLING None

DURING DRILLING None

COLLAPSE DEPTH None
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CLIENT Nowak & Fraus Engineers

PROJECT NUMBER 3132040026

PROJECT NAME Eberspaecher North America Parking Lot Improvements

PROJECT LOCATION Novi, Michigan

CTI and Associates Inc

CORE NUMBER C-6



3.2 inches of ASPHALT PAVEMENT

8.5 inches of fine to coarse crushed limestone GRAVEL - (FILL)

6.3 inches of coarse 1" x 3" GRAVEL - (FILL)

Bottom of borehole at 1.5 feet.

NOTES Boring backfilled with auger cuttings and patched with cold patch

LOGGED BY D. Cook

DRILLING CONTRACTOR CTI and Associates, Inc. GROUND WATER LEVELS:

CHECKED BY T. Marsik

GROUND ELEVATION N/ACOMPLETED 6/12/13

DRILLING METHOD Hand Auger

DATE STARTED 6/12/13

AFTER DRILLING None

DURING DRILLING None

COLLAPSE DEPTH None
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CLIENT Nowak & Fraus Engineers

PROJECT NUMBER 3132040026

PROJECT NAME Eberspaecher North America Parking Lot Improvements

PROJECT LOCATION Novi, Michigan

CTI and Associates Inc

CORE NUMBER C-7



B-1 2.5 FILL 12

B-1 5.0 FILL 15 2.7

B-1 7.5 CL 17 1.0

B-1 10.0 CL 21 0.5

B-2 5.0 CL 22 0.75

B-2 7.5 CL 16 1.0

B-3 5.0 SC-SM 18

B-3 7.5 CL 14 4.5+

B-4 5.0 FILL 18 3.5

B-4 7.5 CL 15 4.5+

Liquid
Limit

Class-
ification

Water
Content

(%)

Dry
Density

(pcf)
DepthBorehole

SUMMARY OF LABORATORY RESULTS
PAGE  1  OF  1

Plastic
Limit

Plasticity
Index

Maximum
Size
(mm)

%<#200
Sieve

Unc.
Strength

(tsf)

Loss-on-
Ignition (%)

CLIENT Nowak & Fraus Engineers

PROJECT NUMBER 3132040026

PROJECT NAME Eberspaecher North America Parking Lot Improvements

PROJECT LOCATION Novi, Michigan

CTI and Associates Inc

B-2 2.5 FILL 8



 
CTI and Associates, Inc.  

 

A Project Delivery Company 
www.cticompanies.com 

51331 W. Pontiac Trail Wixom, MI 48393 248.486.5100 Main 248.486.5050 Fax 

GENERAL NOTES FOR SOIL CLASSIFICATION

STANDARD PENETRATION TEST:  Driving a 2” outside diameter, 1-3/8” inside diameter sampler a distance of 18 
inches into undisturbed soil with a 140 pound hammer free falling a distance of 30 inches.  The sampler is driven 
three successive 6-inch increments.  The number of blows required for the last 12 inches of penetration is termed 
the Standard Penetration Resistance (N).

GROUNDWATER:  Observations are made at the times indicated on logs.  Porosity of soil strata, weather 
conditions and site topography may cause changes in the water levels.

SOIL CLASSIFICATION PROCEDURE:  Classification on the logs is generally made by visual inspection.  For 
fine-grained soils (silt, clay and combinations thereof), the classification is primarily based upon plasticity. For 
coarse-grained soils (sand and gravel), the classification is based upon particle size distribution.  Minor soil 

are in excess of 29%, an adjective is used preceding the major constituent name (i.e. for sands containing 35% 
silt, the soil is classified as silty sand). 

PARTICLE SIZE DISTRIBUTION

Boulders - Greater than 12 inches average diameter
Cobbles - 3 inches to 12 inches
Gravel –

Coarse - ¾ inches to 3 inches
Fine - No. 4 (4.75mm) to ¾ inches

Sand –
Coarse - No. 10 (2.00mm) to No. 4 (4.75mm)
Medium - No. 40 (0.425mm) to No. 10 (2.00mm)
Fine - No. 200 (0.075mm) to No. 40 (0.425mm)

Silt and Clay - Less than 0.075mm, Classification based upon plasticity.
Generally silt particles size ranges from 0.005mm to 0.075mm
and clay particle size is less than 0.005mm.

CONSISTENCY OF FINE GRAINED SOILS IN TERMS
OF UNCONFINED COMPRESSIVE STRENGTH AND N-VALUES

Unconfined Compressive Strength
Consistency (Tons per square foot) Approximate range of N

Very Soft Less than 0.25 0 - 2
Soft 0.25 to 0.5 3 - 4
Medium Stiff 0.5 to 1.0 5 - 8
Stiff 1.0 to 2.0 9 - 15
Very Stiff 2.0 to 4.0 16 - 30
Hard over 4.0 over 31

RELATIVE DENSITY OF COARSE GRAINED SOILS ACCORDING TO N-VALUES

Density Classification Relative Density, % Approximate Range of N
Very Loose 0 – 15 0 – 4
Loose 16 – 35 5 – 10
Medium Dense 36 - 65 11 - 30
Dense 66 - 85 31 – 50
Very Dense 86 – 100 over 50

Relative density of cohesionless soils is based upon an evaluation of the Standard Penetration Resistance (N), 
modified as required for overburden pressure.

constituents are reported as “trace” (0-5%), “some” (5-12%) and “with” (12-29%).  Where the minor constituents 

~ , --
- -



ENGINEERS 

August 20, 2013 

Ms. Kristen Kapelanski 
Planner 
City of Novi 
45175 W. Ten Mile Road 
Novi, MI48375 

Re: Eberspaecher North America, Inc. 
Parking Rehabilitation Project 
I\JFE # H441 
City of Novi Reference No. JSP 13-60 

Dear Ms. Kapelanski 

C!VI L ENGINEERS 

LAND SURVEYORS 

LAN D PLAN N ERS 

On behalf of our client, Eberspaecher North America, Inc. (EN A), we are pleased that the preliminary site plan 
for the proposed parking lot expansion project at 43700 Gen Mar Drive has been recommended for Planning 
Commission approval. The following letter serves to address comments per the Planning Review letter dated 
August 13th, 2013 that will be implemented on the forthcoming Final Site Plan drawings. 

Planning Review Letter and Summary Chart (August 13th, 2013) 
Items that require clarification or will require attention during the final site plan stage are addressed below. 

Use (Article 19) 
1. The proposed project will not alter the overall use of the building. The current building is used for light 

automobile part manufacturing, as well as office space for support design and engineering staff. 

Building Height (Section 2400 & 2503.2.E) 
2. This project does not include any proposed changes to the building facade. 

3. Parking Setback (Section 2400) 
We have calculated that the existing parking area within the front yard setback is approximately 33% of 
the total front yard setback area post development. The proposed project involves only minor curb 
replacement of the existing main drive aisle to the site within the front setback. We will provide these 

46777 WOODWARD AVENUE 
PONTIAC MI 48342-5032 

NOWAK & FRAUS ENGINEERS 

WWW.NOWAKFRAUS.COM VOICE: 248.332.7931 
FAX: 248.332.8257 



Ms. Kristen Kapelanski 
City of Novi 
RE: Eberspaecher - 43700 Gen Mar (JSP 13-60) 
8/20/2013 
Page 2 

calculations on the final site plan drawings. We understand that the staff supports a waiver for the 
berm or wall requirement since there is no proposed parking additions within the front setback. 

Number of Parking Spaces (Section 2505) 
4. We have submitted a variance request to the Zoning Board of Appeals (ZBA) to provide the required 

number of parking spaces based on the number of employees, rather than the useable floor space 
area. The requested variance would effectively reduce the required spaces from 223 to 185. We note 
that the final site plan will reflect the inclusion of a 1,234 square foot mezzanine addition. The 
proposed floor space addition has increased the requested reduction of parking by two stalls from the 
calculations shown on the preliminary site plan drawings, which show the required stalls as 221 based 
on useable floor space area. We understand the ZBA has received all necessary documentation, 
including the changes based on the mezzanine addition, and that the request will be discussed at the 
September 2013 ZBA meeting. 

Loading Spaces (Section 2507 and Sec. 22-100 City Code) 
5. A variance has been requested to the ZBA to allow loading and unloading operations to occur between 

8 p.m. and 7 a.m. We understand that a City Council variance is also required, and the Owner will be 
submitting a separate letter requesting the City Council variance to the Community Development 
Department. 

Accessory Structure Setback - Dumpster (Section 2503) 
6. The existing trash dumpster/compactor will be maintained. The final site plan drawings will clearly 

identify that there are not any new dumpsters or dumpster relocations proposed as part of this 
project. 

Outdoor Storage Tank (Section 1905.b(2)) 
7. A variance to allow for the over-sized gas tank and to allow for modification to the screening 

requirements is being requested through the ZBA. We understand the ZBA has received all necessary 
documentation, and that the request will be discussed at the September ZBA meeting. 

Exterior Lighting (Section 2511) 
8. See the Lighting review Summary Chart response comments below. 

Lighting Review Summary Chart 

Lighting Plan (Section 2511.2.a.2) 
1. The manufacturers specifications and hours of operation for all proposed lighting fixtures will be 

provided on the updated photometric plan that will be submitted with the final site plan drawings. 
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Required Conditions (Section 2511.2.a) 
2. The proposed fixtures will be 25 feet in height. A note stating the fixture height will be included on the 

updated photometric plan that will be submitted with the final site plan drawings. 

Required Notes (Section 2511.3.b) 
3. The requested notes will be included on the updated photometric plan that will be submitted with the 

final site plan drawings. 

Required Conditions (Section 2511.3.e) 
4. The requested lighting calculations will be included on the updated photometric plan that will be 

submitted with the final site plan drawings. 

Maximum Illumination Adjacent to Non-Residential (Section 2511.3.k) 
5. The requested light levels at the property line will be provided on the updated photometric plan that 

will be submitted with the final site plan drawings. 

Cut-Off Angles (Section 2511.3.1(2)) 

6. The manufacturers specifications showing the required cut-off angles will be provided on the updated 
photometric plan that will be submitted with the final site plan drawings. 

Engineering Review (August 13th, 2013) 

General 
We have read through the comments received from Mr. Adam Wayne, and understand that 
approval of the preliminary site plan has been recommended. We acknowledge that minor scope of 
work modifications will be required for the final site plan submittal. Additionally, we understand 
that the design drawings will require further development and greater detail for the final site plan and 
subsequent submittals. 

Administrative 
We will provide a detailed letter to highlight the drawing changes with the final site plan submittal, and 
will also provide the itemized cost estimate for the civil site work items that has been requested. The 
Owner acknowledges the additional administrative requirements, following approvals of the final site 
plan stamping set and prior to construction. 
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Preliminary Landscape Review (August 14th, 2013) 
We understand that the project has been recommended for approval based on the preliminary site plan. 
We acknowledge that the planning staff supports waivers of landscape berm requirements within the fron 
yard setback based on the existing site conditions. 

Fire Marshall Review (July 25th, 2013) 
1. We understand that previous comments received from the Fire Marshall during the pre-application 

review have been satisfactorily addressed on the preliminary site plan drawings, and that the 
preliminary site plan has been recommended for approval. 

Clear Zoning, Inc. Traffic Review (August 12th, 2013) 

General 
We understand that the project has been recommended for approval based on the preliminary site plan, 
and we acknowledge that several noted items will have to be addressed on the final site plan drawings. 

Trip Generation and Traffic Impact Study 
There are 120 employees proposed during the largest shift, not the 150 employees as stated in the review 
letter. The current maximum number of employees is approximately 60, therefore, the proposed parking 
expansion would potentially result in an increase of 60 employees. 

Circulation and Parking 
We acknowledge that several minor geometrical and pavement marking revisions will be required on the 
final site plan drawings to address comments regarding circulation and parking. Additionally, the 
requested specifications and/or details for signs and pavement markings will be proVided on the final site 
plan drawings. 

Please review the attached documentation, and feel free to contact us if you have questions or require further 
documentation. 

Sincerely, 

Paul Tulikangas, P.E. 
Project Engineer 
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Attachments: 
CD containing electronic files of the following: 
Preliminary Site Plan Drawings (Dated 07-17-13) 
Color Site Plan Rendering 
Noise Study (Kolano & Saha Engineers, Inc.) 
Soil Boring Report (CTI & Associates, Inc.) 
Floor Plan wI mezzanine Addition (Pucci & Vollmar Architect, PC) 
Photometric Plan (MLS East) 
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