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2621 CARPENTER ROAD 
ANN ARBOR, MI 
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FINAL SITE PLAN FEBRUARY 5, 2018 

OWNER 

CONSTRUCTION 
MANAGER 

ARCHITECT & 
INTERIOR 
DESIGNER 

STRUCTURAL 
ENGINEER 

G 

UNIVERSITY OF MICHIGAN 
CREDIT UNION 
340 EAST HURON STREET 
ANN ARBOR Ml 48104 

JS VIG CONSTRUCTION 
16650 RACHO ROAD 
TAYLOR Ml 48180 
(734) 283-3002 

HOBBS + BLACK ASSOCIATES, INC. 
100 N. ST ATE STREET 
ANN ARBOR Ml 48104 
(734) 663-4189 
(734) 663-1770 FAX 

DESAI/NASR CONSUL TING ENGINEERS 
6765 DALY ROAD 
WEST BLOOMFIELD Ml 48322 
(248) 932-2010 

• F 

MECHANICAL 
ENGINEER 

ELECTRICAL 
ENGINEER 

CIVIL 
ENGINEER 

HARDWARE 
CONSULTANT 

• 

VF AND ASSOCIATES 
4444 WYMAN ROAD 
TIPTON Ml 49287 
(517) 431-3732 

MONTERO ENTERPRISES, INC. 
3475 JEANETTE DRIVE 
CHELSEA Ml 48118 
(734) 475-3592 

ATWELL, I NC. 
311 NORTH MAIN STREET 
ANN ARBOR Ml 48104 
(734) 994-1590 

ALLEGION, PLC 
44704 HELM STREET 
PLYMOUTH Ml 48170 
(734) 456-5324 
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APPLICANT 
U OF M CREDIT UNION 
340 E. HURON STREET, SUITE 100 
ANN ARBOR Ml 48104 
PHONE: 734.662.8200 
ATTN: MICHAEL NICHOLAS 

ENGINEER 
ATWELL, LLC 
311 NORTH MAIN STREET 
ANN ARBOR, MICHIGAN 48104 
PHONE: 734.994.4000 
ATTN: MATTHEW BUSH, PE, LEED AP 

SITE DATA 
SITE DATA 

PARCEL ID 

ZONING 

GROSS SITE AREA 

EXISTING R.0.W. 

WETLANDS 

EASEMENTS 

NET SITE AREA 

LOT COVERAGE 

FLOOR AREA RATIO 

SETBACKS 

FRONT SETBACK 

SIDE SETBACK 

REAR SETBACK 

BUILDING DATA 

FOOTPRINT 

HEIGHT 

STORIES 

± 

± 
± 
± 
± 

± 

ARCHITECT 
HOBBS AND BLACK ARCHITECTS 
100 N. STATE STREET 
ANN ARBOR, MICHIGAN 48104 
PHONE: 734.663.4189 
ATTN: DAVID NIMS 

L -12-01-329-022 L-12-01-329-003 & 4 

FB Form Based Mixed Use Building Form A 

1.18 ACRES 

0.00 ACRES 

0.00 ACRES 

0.08 ACRES 

1.09 ACRES 

8.6 % (GROSS) 

8.6 % (GROSS) 

10' REQUIRED 

5' MINIMUM 

51,200 SQFT 

0 SQFT 

0 SQFT 

3,540 SQFT 

47,660 SQrT 

10' MINIMUM/20'TO EXISTING RESIDENTAL USE 

0.10 ACRES 

38 FT 

1 

4,400 SQFT* 

*SEE ARCHITECTURAL PLANS FOR ADDITIONAL FOOTPRINT AND FLOOR AREA BREAKDOWNS 

PARKING REQUIRED 

COMMERCIAL 22 

NON-DRIVE UP ATM 2 

PROVIDED 

22 • 
2 •• 

ADA PARKING (INCLUDED IN TOTAL) 1 1 (VAN ACCESSIBLE) -----~------~--------------
SITE TOTAL 24 24 

* 1 SPACE FOR EVERY 200 SQUARE FEET OF GROSS FLOOR AREA 

** 2 SPACES FOR EACH NON-DRIVE UP ATM 

IMPERVIOUS CALCULATIONS 

TOTAL IMPERVIOUS AREA 

IMPERVIOUS PERCENT 

*MAXI MUM ALLOWED 80% 

LANDSCAPE AREA 

TOTAL LANDSCAPE AREA 

LANDSCAPE PERCENT 

LEGAL DESCRIPTION 

± 

± 

± 
± 

0.53 ACRES 

48.4 % (NET)* 

0.57 ACRES 

52.1 % (NET) 

23,057 SQFT 

24,829 SQFT 

SCHEDULE C DESCRIPTION PER FIRST AMERICAN llllE INSURANCE COMPANY COMMllMENT 
FOR TillE INSURANCE, FILE NO. 17-87009, COMMllMENT DATE MAY 25, 2017 

SITUATED IN THE TOWNSHIP OF PITTSFIELD, COUNTY OF WASHTENAW, STA TE OF Ml: 

LOTS 1, 2, 3, 4 AND 5, BLOCK 2, SUBDIVISION OF LOTS 1 TO 73, INCLUSIVE, EXCEPTING 
LOTS 34 AND 36, AND LOTS 109 TO 111, INCLUSIVE, OF OAK PARK, AS RECORDED IN 
UBER 8 OF PLATS, PAGE 6, WASHTENAW COUNTY RECORDS, EXCEPT THE WESTERLY 17 
FEET THEREOF, CONVEYED TO THE STATE HIGHWAY COMMISSION. 

• 

FINAL SITE PLAN/CONSTRUCTION PLANS 

A COMMERCIAL DEVELOPMENT 
2621 CARPENTER ROAD 

PITTSFIELD TOWNSHIP, WASHTENAW COUNTY, MICHIGAN 

-t 

--------------,---ii -

1 I /4;::;!J.'i --l--_ L _ _r""." __ --: __ :-".'_,_ __ .J_ _ - - - - - - - -

, 1/ , 

• 
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CAll9ITB'I ROAD 

• 

OVERALL DEVELOPMENT MAP 
1" - 30 FEET 

I 
, 

I 
I 
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CLARK ROAO 

SITE 

CARPENTER ROAD 

SHEET INDEX 
01 COVER SHEET 

N 

"' :0 
0 
)> 

" 
PACKARD STREET 

VICINITY MAP 
NOT TO SCALE 

02 EXISTING CONDITIONS, NATURAL FEATURES, AND DEMOLITION PLAN 

03 LAYOUT PLAN 

04 UTILITY PLAN 

05 GRADING AND SESC PLAN 

06 UTILITY LEAD PROFILES 

07 STORM PROFILES & DRAINAGE AREA PLAN 

OB STORMWATER MANAGEMENT PLAN 

09 FIRE PROTECTION PLAN 

10 LANDSCAPE PLAN 

11 LANDSCAPE DETAILS AND TREE LIST 

12 DETAIL SHEET 

13 MOOT DETAILS 

14 PITTSFIELD TOWNSHIP EARTHWORK SPECIFICATIONS 

15 PITTSFIELD TOWNSHIP STORM SEWER DETAILS AND SPECIFICATIONS 

16 PITTSFIELD TOWNSHIP SANITARY SE\\£R DETAILS 

17 PITTSFIELD TOWNSHIP SANITARY SE\\£R SPECIFICAIONS 

18 PITTSFIELD TOWNSHIP SOIL EROSION DETAILS AND NOTES 

19 PITTSFIELD TOWNSHIP WATERMAIN DETAILS 

20 PITTSFIELD TOWNSHIP WATERMAIN SPECIFICATIONS 

DEVELOPt.4ENT NARRATIVE 

G) 

~ 
" Cl 

:0 
0 
)> 

" 

THE EXISTING SITE IS A DEVELOPED PARCEL LOCATED WITHIN THE 
FORM-BASED ZONING AREA ON CARPENTER ROAD AND CENTRAL BOULEVARD 
IN PITTSFIELD TOWNSHIP. THE EXISTING BUILDING, EXISTING PAVING, AND 
EXISTING ENTRANCE OFF OF CARPENTER ROAD WILL BE REMOVED AND THE 
SITE GRADED TO FIT THE NEEDS OF THE NEW DEVELOPMENT. THE DESIGN OF 
THE SITE WILL MEET THE TECHNICAL REQUIREMENTS OF THE WASHTENAW 
COUNTY WATER COMMISSIONER. 

THE OWNER PROPOSES A 4,400 SQUARE FOOT CREDIT UNION WITH TWO DRIVE 
THROUGH LANES ANO AN DRIVE UP ATM. THE PROPOSED CARPENTER ROAD 
ACCESS WILL BE NORTH OF THE CURRENT ENTRANCE LOCATION WHILE THE 
CENTRAL BOULEVARD ENTRANCE ~LL REMAIN. THE PROPOSED BUILDING WILL 
HOUSE SEVEN STAFF MEMBERS AND A CONFERENCE ROOM. THE NORTH SIDE 
OF THE DEVELOPMENT WILL FEATURE A DETENTION POND BUILT TO WITHSTAND 
THE 100 YEAR STORM EVENT. THE SOUTH SIDE FEATURES A SMALL WALK UP 
PLAZA WITH BUILT IN SEATING TO REFLECT THE MATERIALS ON THE BUILDING 
FACADE. THE PROPOSED MATERIALS INCLUDE CAST STONE, METAL PANELING, 
AND GLASS. THE DEVELOPMENT WILL FEATURE A MIXTURE OF NATIVE PLANTS 
VARYING IN SIZE AND COLOR TO GIVE SEASONAL INTEREST TO THE SITE. 

Know what's below. 
Call before you dig. 

lHE LOCATIONS OF EXISTING 
UNDERGROUND UTILITIES ARE 

SHOWN IN AN APPROXIMATE WAY 
ONLY AND HA\r£ NOT BEEN 

INDEPENDENTLY \IERIFIED BY THE 
OVvNER OR ITS REPRESENTATIVE. 

THE CONTRACTOR SHALL DETERMINE 
THE EXACT LOCATION OF ALL 

EXISTING UTILITIES BEFORE 
COMMENCING WORK, AND AGREES TO 

BE FULLY RESPONSIBLE FOR ANY 
AND ALL DAMAGES WHICH MIGHT BE 
OCCASIONED BY THE CONTRACTOR'S 
FAILURE TO EXACTLY LOCATE AND 

PRESERVE ANY AND ALL 
UNDERGROUND UTILITIES. 

NOllCE: 
CONSTRUCTION SITE SAFETY IS THE 

SOLE RESPONSIBILIT'T' OF THE 
CONJEACTOB· NEITHER THE OWNER 

NOR THE ENGINEER SHALL BE 
EXPECTED TO ASSUME ANY 

RESPONSIBILITY FOR SAFET'T' OF 
THE WORK, OF PERSONS ENGAGED 

IN THE WORK, OF ANY NEARBY 
STRUCTURES, OR OF ANY OTHER 

PERSONS. 

COPYRIGHT®2018 ATWELL LLC ND 
REPRODUcflON SHALL BE ~ADE 

WITHOUT THE PRIOR WRITTEN 
CONSENT OF ATWELL LLC 
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OCTOBER 4, 2017 

12/01 /17 PSP REVIEW 

12/13/17 PSP REVIEW 

01/23/18 PSP REVIEW 

02/05/18 FSP /ENG RrnEW 

REVISIONS 

15 30 

~ 
1" = 30 FEET 

DRAWN BY: CR 
CHECKED BY: 

P.M.: 

JOB #: 17002264 

FILE CODE: -

SHEET NO. Q1 
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SOURCE BENCHMARK: 

AAGRS NO. 0009B 

' ' ' ' ' 
' ' ' ' ', 

ELEVATION: 845.67 (NAVD88) 

AAGRS NO. 0009A 
ELEVATION: 813.27 (NAVD88) 

SITE BENCHMARKS: 

BM #1: SET YELLOW BENCH TIE IN NORTH FACE OF UTILITY 
POLE ON THE SOUTH SIDE OF CENTRAL BOULEVARD 
ELEVATION: 832.45 (NAVD88) 

BM #2: RED PAINTED "X" IN SQUARE ON EAST TOP 
CONCRETE LIGHT POLE BASE 
ELEVATION: 828.52 (NAVD88) 
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2621 CARl"ENTBtROAD LLC 
t1B AJ! I --- --

f'tl 12-ot-329-()04 , I~ 
Zc»E)f9 "' • BLOCK 2 

SUBDIVISION OF 'LQTS 1 TO 73, 
INCLUSIV!c, EXCEPTIQN LOTS 34 // 
AND 36 IAND LOTS 101l TO 11 Y 

INCLUSIVE OF "OAK PARK" 

use OCU!Ei .eu::: i-+-
1 

STCR\1 R \/ 
I\I 10" 1r,J\-' 
S . U" 11·~\: 

828.G-
8?:). c(. K;)Q<>()Q<>()<:; 
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L. Bl OF PLATS, PG. 6 

' I 
I 
I 
' 

I U 1 " lhJ\i tL:'':-:. :::,, ~.~-~ I 
10' ~DE RELEASE OF RIGHT-~--"-f'::::::=:---• ---~~;8~~~~'--"-i§'tlil! 
OF WAY PER L.1546, PG.306 K>Q<~•~% ~ 

N01"46'36"W(M) 400,00' 
N00'08'W(P) 

X 
~ 

SCHEDULE BIi EXCEPTIONS PER FIRST AMERICAN TITLE INSURANCE COMPANY COt.lMllMENT FOR TITLE 
INSURANCE, ALE NO. 17-87009, COMMllMENT DATE MAY 25, 2017 

8. EASEMENT GRANTED TO WASHTENAW COUNTY DRAIN COMMISSIONER, DISCLOSED BY INSTRUMENT 
RECORDED IN UBER 588 PAGE 364, AS TO ALL LOTS. 

RESPONSE: APPEARS TO COVER PACKARD ROAD WHICH IS SOUTH OF SUBJECT PROPERTY. 

® 9. TERMS, COVENANTS AND CONDITIONS AS SET FORTH 
1546, PAGE 306, AS TO LOT 3, BLOCK 2. 

RESPONSE: AS SHOWN HEREON. 

IN RELEASE OF RIGHT OF WAY RECORDED IN UBER 

® 

10. TERMS, COVENANTS AND CONDITIONS AS SET FORTH 
1546, PAGE 307, AS TO LOTS 1 AND 2, BLOCK 2. 

RESPONSE: AS SHOWN HEREON. 

IN RELEASE OF RIGHT OF WAY RECORDED IN UBER 

11. EASEMENT GRANTED TO DETROIT EDISON COMPANY, MICHIGAN BELL TELEPHONE COMPANY AND COLUMBIA 
CABLE OF MICHIGAN, DISCLOSED BY INSTRUMENT RECORDED IN UBER 2232, PAGE 691, AS TO LOTS 4 
AND 5, BLOCK 2. 

RESPONSE: AS SHOWN HEREON. 

LEGEND 

- - - -

---890---

EXISTING 
0 

"' 
BUILDING ;;, 

2(TO BE REMO\/ED) 00 

BOUNDARY LINE 
EXIST. EASEMENT 
SECTION LINE 

- - BOUNDARY /PROPERTY LINE 
EXIST. SETBACK 
EXIST. CONTOUR 

,/ . ,,/ . ,,,, . '\/" . '\/" . '\(- '-/' - '-/' -\~- '\ EXIST. TREE LINE 
EXIST. CURB AND GUTTER 

X X EXIST. FENCE 
------ - --- EXIST. GRAVEL 

D EXIST. BUILDING 
EXIST. STRUCTURE 
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EXIST. WALL 

EXIST. WATER MAIN 
EXIST. SANn'ARY 

EXIST. GAS 
EXIST. STORM 
EXIST. OVERHEAD ELEC. LINE 
EXIST. OVERHEAD TELE. LINE 
EXIST. CABLE LINE 
EXIST. UNSPECIFIED UTILITIES 
EXIST. CULVERT 

EXIST. CATCH BASIN/INLET 

REMO\/E EXISTING 
WATER SERVICE LINE 

-(- ~(- --(-

tJ- c" ::;_AS f---'lK lv1::..::\PJ,1ll, 
PC:'ICD? t..\ =.: ;::;[[l[Y 
CONSUi TING SAJ-.ITARY 
SE'h'ER 'v' P.P JP.TED 6/17/57 

---<-

- - / - T llU:_-'f-(jf'J[_ _/ 

';1/.A, I [J-i 
SHU '._)f-f­
R/9.64 \ f- ,(.;, .~ . .'.;U.1 c::' I ,t,\J=.:I ICL[ 

c- EXIST. HYDRANT 
@ EXIST. VALVE . 
0 EXIST. SANn'ARY SEWER 
C EXIST. UNSPECIFIED UTILITY 

-"- EXIST. SIGN 
-¢- EXIST. LIGHT POLE ---- EXIST. SOIL BOUNDARY 

MoC EXIST. SOILS TYPE 

3533(~··:i EXIST. TREE 
'-c...._,J 

352~ EXIST. DEMO TREE 

NATURAL FEATURES 
THE SUBJECT PROPERTY IS CURRENTLY A 
COMMERCIAL DEVELOPMENT. THE UNDEVELOPED AREA 
OF THE SITE IS SCA illRED WITH TREES, PRIMARILY 
SPRUCE, COTTONWOOD, AND CRABAPPLE. THE 
MAJORITY OF TREES ARE IN GOOD CONDITION. THERE 
ARE NO FOREST HABITATS ON SITE. THE PROPERTY 
IS EXPECTED TO SUPPORT COMMON PLANTS AND 
WILOLIFE. THERE ARE NO WETLANDS ON SITE. 

DEMOLITION NOTES 
1. ALL ON-SITE WORK AND MATERIALS SHALL BE IN 

ACCORDANCE ~TH THE CURRENT SPECIFICATIONS 
AND STANDARD DETAILS OF PITTSFIELD TOWNSHIP, 
UNLESS OTHERWISE SPECIFIED. 

2. THE CONTRACTOR SHALL DEMOLISH OR RELOCATE 
ANY SITE FEATURES AS APPROPRIATE TO 
FACILITATE THE CONSTRUCTION OF THE PROPOSED 
IMPROVEMENTS. 

3. ALL DEMOLITION MATERIALS SHALL BE PROPERLY 
REMOVED FROM THE SITE AND DISPOSED OF IN A 
LEGALLY DESIGNATED DISPOSAL AREA. 

4. THE CONTRACTOR SHALL OBTAIN THE NECESSARY 
PERMITS AND NOTIFY ALL AFFECTED UTILITY 
COMPANIES PRIOR TO THE DEMOLITION OF ANY 
EXISTING STRUCTURES. ALL EXISTING UTILITIES 
SHALL BE CAPPED OFF OR REMOVED SO AS NOT 
TO INTERFERE ~TH THE CONSTRUCTION PROJECT. 
ALL DEBRIS SHALL BE HAULED AWAY FROM THE 
SITE AND DISPOSED OF AT AN APPROVED 
LOCATION. 

5. THE LOCATIONS OF ALL EXISTING UTILITIES SHOWN 
ON THIS PLAN HAVE BEEN DETERMINED FROM THE 
BEST INFORMATION AVAILABLE. PRIOR TO THE 
START OF ANY DEMOLITION OR CONSTRUCTION 
ACTIVITY, THE CONTRACTOR SHALL NOTIFY THE 
UTILITY COMPANIES AND FIELD LOCATE EXISTING 
UTILITIES. 

6. ANY REMOVAL/ABANDONMENT OF EXISTING WELLS 
AND SEPllC FIELOS, SHALL BE IN ACCORDANCE 
~TH WCEHD STANDARDS. 

7. ALL TELEPHONE AND ELECTRIC UllLITIES FOR THE 
EXISTING BUILDING ~LL BE REMOVED AND 
DISPOSED OF IN ACCORDANCE 111TH TOWNSHIP 
STANDARDS. 

8. THE LOCATION OF THE EXISTING BUILOING SANITARY 
LEAD IS UNKNOWN PER AVAILABLE RECORDS AND 
FIELD SURVEY. REFER TO SHEET 04. 

SOIL NOTES 
1. NO GROUNDWATER WAS ENCOUNTERED DURING 

OR UPON COMPLETION OF DRILLING OPERATIONS. 

2. SOILS ON SITE ARE ALMOST EXCLUSIVELY HARD 
BROWN SIL TY CLAY. 

3. REFER TO THE GEOTECHNICAL REPORT FOR SOIL 
BORING LOGS. 

SOILS LEGEND 
Map Unit Symbol I Map Unit Name 

SIB St. Clai r clay loam, 2 to 6 
percent slopes 

™ PROPOSED DEMO 

PROPOSED DEMO 

+sB SOIL BORING LOCATION 

Know what's below. 
Call before you dig. 

lHE LOCATIONS OF EXISTING 
UNDERGROUND UTILITIES ARE 

9-IOVIN IN AN APPROXIMATE WAY 
ONLY AND HA\IE NOT BEEN 

INOEPENDENTL Y \IERIFIED BY THE 
O\\'NER OR ITS REPRESENTATIVE. 

THE CONTRACTOR SHALL DETERl.11NE 
THE EXACT LOCA 11 ON OF ALL 

EXISTING UTIUllES BEFORE 
COMMENCING v«>RK, ANO AGREES TO 

BE FULLY RESPONSIBLE FOR ANY 
ANO AU. DAMAGES WHICH MIGHT BE 
OCCASIONED BY THE CONTRACTOR'S 
FAIWRE TO EXACTLY LOCATE AND 

PRESERVE ANY AND ALL 
UNDERGROUND UllllllES. 

NOTICE: 
CONSTRUCllON SITE SAFETY IS THE 

SOLE RESPONSIBILITY OF THE 
CONTRACTOR· NEITHER THE OWNER 

NOR THE ENGINEER SHALL BE 
EXPECTED TO ASSUt.1E ANY 

RESPONSIBILITY FOR SAFETY OF 
THE WORK, OF PER~S ENGAGED 

IN THE WORK, OF ANY NEARBY 
STRUCTURES, OR OF ANY OTHER 

PERSONS. 

COPYRIGHT@2018 ATWELL LLC NO 
REPRODUCTION SHALL BE MADE 

WITHOUT THE PRIOR WRITTEN 
CONSENT OF ATWELL LLC 
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02/05/18 FSP/ENG RE\11EW 
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~ 
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PROP. DETENTION 

i 
·'-l. 
(__) 

n 

! ,_ 

174.4 

I 

' ' ! --~-, --
/ "' --
' -i' '---, 

' 

J 

STAMPED AND STAINED 
CONCRETE WALK_(TYP.r 

(SEE-- ARCH:-PCANsJ---. 

0 

, NO PARKING 

FlR~"'~NE (lYP.) 

~ 

; 

\ 

~ 

" °'-

_._-

320' 

" "· 

PROP. BUILDING 

70.39' 

' \ 

·---~ 
'----.. 

~' 
~ 

6' T~ITE VINYL 
SCREENING, FENCE 

PROPOsro",J:,VERHANG 
(14' MIN. HEIGHT) 

EMPLIYEE ON/.: y 
PARKlttG , 

\ 

:: 
. .. . / 

/. 
/. 

• 

.. , \ 20' (TYP.) 
--- ._,' 9 STACKING 1----=::'.-"--'----'--j ---- -=-1

.51'.ACES 12'x20' 
-.: (lYP.) 

.1·1·1;--,. 
ROP. PICNIC 

TABLE 

' 
135.96' 

PROP. LANDSCAPING WALL 

----B2B - _ 

CAFFE~FIOAD 

· ... · . 

F / 

.. "' 
CONC. •SIDEWALK 
(SEE DETAIL) 

\ . 
\ 'V' 

\ 

-, 

I 

----633 

/ 

I 

I 

I 

I 

./ 

-~--1/~~ 
·=-,....-=· 

\PR. STOP SIGN 

. '!I .. ,, 

-n 
I 

-B.32 -

• 
,11 

111$ 
I I 

i\1 

111 
i\1 
,I, 
I -- ---
1 

I 
I 
I 

·- 1 

I 
I 
I 
I 
I 

I I 

I I 
-1 I~ 
I I 

\----
\ 

I 

I I 
\\ I I 
~ ,,_ 

,/ 

I 
I 
I 
I 

NOTES 
1. ALL PROPOSED WALKS AND CURB RAMPS SHALL BE 

ADA COMPLIANT. 

2. PROPOSED SITE BENCHES SHALL BE STANDARD 
BACKLESS STRATA BEAM BENCH BY LANDSCAPE 
FORMS OR APPROVED EQUAL REFER TO 
ARCHITECTURAL DRAWINGS FOR DETAILS. 

3. REFER TO PHOTOMETRIC PLAN FOR LIGHTING 
LOCATIONS AND DETAILS. 

LEGEND 
BOUNDARY LINE 

EXIST. EASEMENT 

SECTION LINE 
- - - - - - BOUNDARY/PROPERTY LINE 

- - - - - - - - - - - EXIST. SETBACK 

---x---x---

D 
' 

---x---x---

EXIST. TREE LJNE 

EXIST. CURB AND GUTTER 

EXIST. FENCE 

EXIST. GRAVEL 

EXIST. BUILDING 

EXIST. WETLAND BUFFER 

EXIST. WETLAND 

PROP. SETBACK 

PROP. BUILDING 

PROP. BUILDING INTERIOR 

PROP. WALL 
PROP. PARKING STRIPE 

PROP. BACK OF CURB 

PROP. ROAD CENTERLINE 

PROP. FENCE 

PROP. WALK 

PROP. ASPH. 

PROP. ADA PARKING SPACE 

Know what's below. 
Call before you dig. 

lHE LOCATIONS OF EXISTING 
UNDERGROUND UTILITIES ARE 

9-IOVIN IN AN APPROXIMATE WAY 
ONLY AN• HA\IE NOT BEEN 

IN•EPEN•ENTL Y \IERIFIED BY THE 
O\\'NER OR ITS REPRESENTATIVE. 

THE CONTRACTOR SHALL DETERl.11NE 
lHE EXACT LOCA 11 ON OF ALL 

EXISTING UTILITIES BEFORE 
COMMENCING v«>RK, AN• AGREES TO 

BE FULLY RESPONSIBLE FOR ANY 
AND AU. DAMAGES WHICH MIGHT BE 
OCCASIONED BY THE CONTRACTOR'S 
FAIWRE TO EXACTLY LOCATE AND 

PRESERVE ANY AND ALL 
UNDERGROUND UllLITIES. 

NOTICE: 
CONSTRUCTION SITE SAFETY IS THE 

SOLE RESPONSIBILITY OF THE 
CONTRACTOR· NEITHER THE OWNER 

NOR THE ENGINEER SHALL BE 
EXPECTED TO ASSUt.1E ANY 

RESPONSIBILITY FOR SAFETY OF 
THE WORK, OF PER~S ENGAGED 

IN THE WORK, OF ANY NEARBY 
STRUCTURES, OR OF ANY OlHER 

PERSONS. 

COPYRIGHT@2018 ATWELL LLC NO 
REPRODUCTION SHALL BE MADE 

WITHOUT THE PRIOR WRITIEN 
CONSENT OF ATWELL LLC 
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,, CONNECT TO EX. GAS MAIN 
COOROINA TE CONNECTION 

'MTH GAS COMPANY 

CAFl9n'ER ROAD 

I 
;c;: 

<.-- <]---< --<I 

SANITARY BASIS OF DESIGN: 
No n-Residential 

Office Bui lding: 

TOTAL = 

4,400 S,F, 

0.75 un it s/1000 sf 4,400 

Number of Persons per unit = 

Design Popula t ion= 

Average Dischar ge Rate 

Average Discharge = 

3.3 unit s X 3.4 

uni ts = 

units = 

(Peopl e x 100 GPCPD)/(1440 min/day)(448 ,8 gpm/cfs)= 

Peak Discharge Rate 

3.3 

3.3 

3.4 

11.2 

100 

Peaking Fa ctor= (18 + (Populat ion/ 1000r5 )/(4 + (Populat ion/ 1000r 5) = 

Pe ak Flow = Average Discharge x Peaki ng Factor= 

Capaci ty of 4 " pipe@ 1.00 %::: 0,19 cfs > 

E.R .U. 

E.R.U. 

persons/ERU 

peop le 

GPD/person 

0.002 cfs 

4,41 

0.008 cfs 

0 .008 cfs 

LEGEND 

____ 923----

--- X --- X ---

D 
3533(~~,) 

"~,,!' 

--::-:,r f----- ::-:,r F---

---C 7 f----- C 7 f-----

C C 
--- ---- ----(--

',\i 

LJ 0 
0 
@ 
C 

BOUNDARY LINE 
EXIST. EASEMENT 
SECTION LINE 
BOUNDARY/PROPERTY LINE 
EXIST. SETBACK 
EXIST. CONTOUR 
EXIST. TREE LINE 
EXIST. CURB AND GUTTER 
EXIST. FENCE 
EXIST. GRAVEL 

EXIST. BUILDING 

EXIST. TREE 

EXIST. WETLAND BUFFER 
EXIST. OVERHEAD ELEC. LINE 
EXIST. OVERHEAD TELE. LINE 
EXIST. CABLE LINE 
EXIST. UNSPECIFIED UTILITIES 
EXIST, GAS 
EXIST. STORM 
EXIST. WATER MAIN 
EXIST. SANITARY 
EXIST. UNSPECIFIED UTILITY 
EXIST. CULVERT 
EXIST. CATCH BASIN/INLET 
EXIST. HYDRANT 
EXIST. VALVE 
EXIST. SANITARY SEWER 
PROP. SETBACK 
PROP. BUILDING 
PROP, BUILDING INTERIOR 
PROP. WALL 
PROP. PARKING STRIPE 
PROP. BACK OF CURB 
PROP. ASHPALT 
PROP. LOT LINE 
PROP. PARKING STRIPE 
PROP, CONTOUR 

PROP. INLET FILTER 

PROP. SILT FENCE 
---~,----~:---~-- PROP. STORM SEWER 
--- l>---1>----
----wr-------..., 

• 
® 
I>-

• 

PROP. SANITARY 
PROP, WATER MAIN 
PROP. END SECTION 
PROP. CATCH BASIN/INLET 
PROP. WATER VALVE 
PROP. FIRE HYDRANT 
PROP, MANHOLE 

Know what's below, 
Call before you dig. 

lHE LOCATIONS OF EXISTING 
UNDERGROUND UTILITIES ARE 

9-IOVIN IN AN APPROXIMATE WAY 
ONLY AND HA\IE NOT BEEN 

INOEPENDENTL Y \IERIFIED BY THE 
O\\'NER OR ITS REPRESENTATIVE. 

THE CONTRACTOR SHALL DETERl.11NE 
THE EXACT LOCA 11 ON OF ALL 

EXISTING UTILITIES BEFORE 
COMMENCING v«>RK, AND AGREES TO 

BE FULLY RESPONSIBLE FOR ANY 
AND AU. DAMAGES WHICH MIGHT BE 
OCCASIONED BY THE CONTRACTOR'S 
FAIWRE TO EXACTLY LOCATE AND 

PRESERVE ANY AND ALL 
UNDERGROUND UTILITIES. 

NOllCE: 
CONSTRUCTION SITE SAFETY IS THE 

SOLE RESPONSIBILITY OF THE 
CONTRACTOR· NEITHER THE OWNER 

NOR THE ENGINEER SHALL BE 
EXPECTED TO ASSUt.1E ANY 

RESPONSIBILITY FOR SAFETY OF 
THE WORK, rF PER~S ENGAGED 

IN THE WORK, OF ANY NEARBY 
STRUCTURES, OR OF ANY OTHER 

PERSONS. 

COPYRIGHT@2018 ATWELL LLC NO 
REPRODUCTION SHALL BE MADE 

WITHOUT THE PRIOR WRITIEN 
CONSENT OF ATWELL LLC 

z 
0 
l­
o 
w 
(/) 

DATE 

1-
(/) 
<( 
w 
<O 

w 
0 
z 
<( 
Cl'.: 

. 
~ 
::::J 
0 
(/) 

I"] 

z 
5' 
0 
I-

z 
<( 
<.!) 

I oz -o ~z 
LL. ::::, 
01-
>--
1-0 _w 
(/) ct:: 
ct:: 0 

~ 
z 
::::, 

[L 

:r: 
(/) 

~ 
0 
l-

o 
_J 

w 
LL 
(/) 
I­
I­
[L 

z 
<( 
0 
:r: 
0 
~ 

~ 
z 
::::J 
0 
0 

5' 
<( 
z 
~ 
:r: 
(/) 
<( 

5' 

OCTOBER 4, 2017 

12/01 /17 PSP RE\11EW 

12/13/17 PSP RE\11EW 
01/23/18 PSP RrnEW 

02/05/18 FSP/ENG RE\11EW 

REVISIONS 

10 20 

~ 
1" = 20 FEET 

DRAWN BY: CR 
CHECKED BY: 

P.M.: 

JOB #: 17002264 

FILE CODE: -

SHEET NO. Q4 

/L-------------------------------------------------------------------­" 



I..) 

~ 
<.:( 

D 

L 
-er_ 

' c, 
/ 
u 
:,:: 
0 
/ ---, 
u 
~ ---, 

I 
so­,o ,·a 
N 
D 
u 
, .• 

u 

~ )" 
/ 

./ 

r--
N 

O> 
N 

"' 

u 

' ' I 

"' N 

"' 

17 
L 

> 

DETENTION 

C 

C 

829 

/ 
/ 

• -- -- ---- . 

\ 

<l',>.o INTEGRAl-C!JRB 
AND WAl:K-. 

( ., SEE DETAIL) 

828.21M _ ~ 

827.75EX 

_ B28 ---

.. MDOT TYPE -M APPROACH 

g 

30.00 

I 
I 

------ PER ~-29-H (;63 LE}_ c- _ -(- -(-

' I c--
C----fil 

I 
I 

- -(- - -( - -(- -(- -

I 

n 

10' MIN 

' ,1, ,1, ,1, 

' 

' - 10 MIL 0 

'-POLYETHYLENE 

' 
SHEETING" 

-
' 
0 

' ,1, ,1, ,1, 

' 
' 

' -
0 

' - ,-~ 
' 
0 

' 

A 
( 
p 

NCHOR BALES WITH 
2) 2"x2"x4' STAKES 
ER BALE 

~ BALES TO BUTT 

AGGREGATE 

PLAN 

18":I: 
BINDING WIRE ~ 

30"± I --STRAW BALE (TYPICAL) 
12" MAX nOMIL l 

~ POLYETHYLENE 
/ SHEETING 

SEASONAL HIGH f 
GROUNDWATER TABLE S2 

- . 

- -( - -( - -(_ - - , __ -

ALL CONCRETE 
TRUCKS 

SHALL 
WASHOlJT HERE 

BLACK LETTERS 
ON WHITE 
BACKGROUND 

GALVANIZED "U" 
CHANNEL POST 

FINISH GRADE 

SIGN SHALL BE PLACED AT 
WASHOUT AREA IN A 
PROMINENT LOCATION 

WASHOUT SIGN 

-6" MIN IMBEDMENT 
(TYPICAL) 

EXISTING GRADE 7 

--WOOD STAKE (TYPICAL) 

6 MIN DEPTH 
AGGREGAllE 
ALL AROUND 

TYPICAL SECTION 
NOTES: 
1. CONTAINMENT MUST BE STRUCTURALLY SOUND 
AND LEAK FREE ANO CONTAIN ALL LIQUID WASTES. 
2. CONTAINMENT DEVICES MUST BE OF SUFFICIENT 
QUANTITY OR VOLUME TO COMPLETELY CONTAIN THE 
LIQUID WASTES GENERA TED. 
3. WASHOUT MUST BE CLEANED OR NEW FACILITIES 
CONSTRUCTED AND READY TO USE ONCE ASHOUT IS 
75% FULL 

4. WASHOUT AREA(S) SHALL BE INSTALLED IN A 
LOCATION EASILY ACCESSIBLE BY CONCRETE 
TRUCKS. 
5. ONE OR MORE AREAS MAY BE INSTALLED ON THE 
CONSTRUCTION SITE AND MAY BE RELOCATED AS 
CONSTRUCTION PROGRESSES. 
6. AT LEAST WEEKLY REMOVE ACCUMULATION OF 
SANO AND AGGREGATE AND DISPOSE OF PROPERLY. 

CONCRETE WASHOUT AREA 
NO SCALE 

28.43M 

27.98EX 

/ -•- r 
T 

< 

------- --830.24 
PITCH-OUT CURB 

SEE DETAIL) 

\ 
\'-

Ga, ' 0.,25 

/\ 
/ \ 

828.6 

( 
L--

828.20EX / . 
REPLACE .f2'c°URB 
TO M~ EXISTING 
(41}-'(F") 
/. 

--( 

~~0.00 

-(-

- B2B- -

-- __ ,,,, __ _ 

---s29 ---

TEMP. INLET FILTER 
(TYP., SEE DETAIL) 

... 
CARPB(IERFIOAD 

I 
I 
\ "---

•• ... 
I 

INi\JRAL I CURB 
/ AND WALK 

( . / SEE DrAIL) 

~o.1i' 

.09 

832 

5:,:, 

I 
I 

3().27 

830.65 

----.~ 
'• .. 

I 

I~ 

c- - c~ 

----.... _ 

·- ,:9.3".J_ 

-C-

·•. •. 

831 / 

./ 

-[ 

,/ 

R ....... 1---i'W$-

j 

-,., 
"' 

i 
I 

I 

I 

I 

I 

-(-r 
I 

MDOT TYPE-M 
APPROACH PER 

_ B.-l,lj-H (68 LF)_ 

c5 
"' "' ...,,_,,,,, ;; 
"' 

'I ,,, ,,, 
,'/1 

'-830-

- c- - C- - C 

SOIL EROSION AND SEDIMENTATION CONTROL NOTES: 
1. THE SMALLEST PRACTICAL AREA OF LAND SHALL BE EXPOSED AT ANY ONE TIME DURING DEVELOPMENT. 

2. WHEN LAND IS EXPOSED DURING DEVELOPMENT, THE EXPOSURE SHALL BE KEPT TO THE SHORTEST PERIOD OF TIME. 

3. TEMPORARY VEGETATION AND/OR MULCHING SHALL BE BE USED TO PROTECT CRITICAL AREAS EXPOSED DURING DEVELOPMENT. 

4. THE PERMANENT FINAL VEGETATION AND STRUCTURES SHALL BE INSTALLED AS SOON AS PRACTICAL IN DEVELOPMENT. 

5. THE DEVELOPMENT PLAN SHOULD BE FITTED TO THE TOPOGRAPHY AND SOIL SO AS TO CREA TE THE LEAST SOIL EROSION 
POTENTIAL. 

6. REFER TO WASHTENAW COUNTY STANDARD DETAILS OF THE SESC BMP MEASURES AS THEY CORRESPOND WITH THIS PLAN. 

7. ALL EROSION AND SEDIMENT CONTROL WORK SHALL CONFORM TO THE STANDARDS AND SPECIFICATIONS OF THE TO\ltt,ISHIP AND 
THE WASHTENAW COUNTY DRAIN COMMISSIONER. 

8. THE CONTRACTOR SHALL MAKE DAILY INSPECTIONS TO DETERMINE EFFECTIVENESS OF EROSION AND SEDIMENT CONTROL MEASURES, 
AND ANY NECESSARY REPAIRS SHALL BE PERFORMED WITHOUT DELAY. 

9. EROSION AND ANY SEDIMENTATION FROM WORK ON THIS SITE SHALL BE CONTAINED ON THE SITE AND NOT ALLOWED TO COLLECT 
ON ANY OFF-SITE AREAS OR IN WATERWAYS. WATERWAYS INCWDE NATURAL AND MAN-MADE OPEN DITCHES, STREAMS, STORM 
DRAINS, LAKES AND PONDS. 

10. EROSION AND ANY SEDIMENTATION CONTROL MEASURES ARE TO BE PLACED PRIOR TO OR AS THE FIRST STEP IN CONSTRUCTION. 
SEDIMENT CONTROL PRACTICES WILL BE APPLIED AS A PERIMETER DEFENSE AGAINST ANY TRANSPORTING OF SILT OFF THE SITE. 

11. PERMANENT SOIL EROSION CONTROL MEASURES FOR ALL SLOPES, CHANNELS, DITCHES, OR ANY DISTURBED LAND AREA SHALL BE 
COMPLETED WITHIN 5 CALENDAR DAYS AFllER FINAL GRADING OR THE FINAL EARTH CHANGE HAS BEEN COMPLETED. WHEN IT IS 
NOT POSSIBLE TO PERMANENTLY STABILIZE A DISTURBED AREA AFTER AN EARTH CHANGE HAS BEEN COMPLETED OR 'M-iERE 
SIGNIFICANT EARTH CHANGE ACTIVITY CEASES, TEMPORARY SOIL EROSION CONTROL MEASURES SHALL BE MAINTAINED UNTIL 
PERMANENT SOIL EROSION CONTROL MEASURES ARE IMPLEMENTED. ALL PERMANENT SOIL EROSION CONTROL MEASURES WILL BE 
IMPLEMENTED AND ESTABLISHED BEFORE A CERTIFICATE OF COMPLIANCE IS ISSUED. 

12. A WATER TRUCK SHALL BE AVAILABLE TO WATER DOWN THE SITE ON A DAILY BASIS FOR DUST CONTROL 

13. ALL MUD/DIRT TRACKED ONTO EXISTING CITY /COUNTY ROADS FROM THIS SITE, DUE TO CONSTRUCTION, SHALL BE PROMPTLY 
REMOVED BY THE CONTRACTOR/BUILDER, AS DIRECTED BY THE TO\ltt,ISHIP. MUD MAT DAILY MAINTENANCE WILL INCWDE THE 
ADDITION OF EXTRA LAYERS OF STONE AS NECESSARY. 

14. DURING CONSTRUCTION OF THE STORM SEWER SYSTEM, STRAW BALES, STONE FILTERS OR OTHER APPROVED MEANS, WILL PROTECT 
THE ENDS OF ALL OPEN PIPES. 

15. PROMPTLY UPON THE BACKFIWNG OF STORM STRUCTURES, INLET FILTERS WILL BE PLACED AROUND THE STRUCTURE PER DETAILS. 

16. WITHIN FIVE (5) DAYS AFllER COMPLETION OF PAVING, A 16-FOOT STRIP AROUND PAVED AREAS SHALL BE PROTECTED FROM SOIL 
EROSION BY AN APPROVED METHOD CONSISTENT WITH THE GROWING SEASON. 

17. ANY REMAINING DENUDED AREA SHALL BE SEEDED AND MULCHED WITHIN 5 DAYS AFTER COMPLETION OF FINAL GRADING. SEED l.1IX 
AND APPLICA TIDN RA TES SHALL BE PER MDDT CLASS A SEED. 

18. SOIL EROSION AND SEDIMENTATION CONTROL MEASURES SHALL BE MAINTAINED ON A DAILY BASIS TO ENSURE PROPER 
FUNCTIONING. SEDIMENT DEPOSIT MUST BE REMOVED WHEN ACCUMULATION REACHES 1/3 TO 1/2 OF THE HEIGHT OF THE SILT 
FENCE AND SHOULD BE REMOVED AFTER EACH STORM EVENT. FABRIC SHALL BE REPLACED PROMPTLY IF IT DECOMPOSES OR 
BECOMES INEFFECTIVE PRIOR TO THE END OF THE EXPECTED USEABLE LIFE. 

19. THAT ALL EROSION CONTROL MEASURES ARE INSTALLED IN ACCORDANCE WITH THE FOLLOWING SIEQUENCE OF CONSTRUCTION 

19.1. INSTALL SILT FENCE/STRAW BERMS AS SHOWN ON PLANS. 

19.2. STRIP AND STOCKPILE TOPSOIL AND GRADE SITE. 

19.3. INSTALL ON-SITE AND OFF-SITE STORM SEWER SYSTEMS COMPLETE, IMMEDIATELY INSTALL STONE FILTERS ON ALL PIPE INLETS 
AND CATCH BASINS AND ESTABLISH VEGETATION ON ALL DITCHES, SWALES, AND DISTURBED AREAS. 

19.4. INSTALL ALL PUBLIC UTILITIES (GAS, ELECTRICITY, AND TELEPHONE) 

19.5. INSTALL PAVEMENT COMPLETE REPAIR AND/OR REPLACE STONE FILTERS AS REQUIRED. 

19.6. FINISH GRADE, REDISTRIBUTE TOPSOIL. ESTABLISH VEGETATION AND/OR LANDSCAPE ALL DISTURBED AREAS. 

19.7. CLEAN PAVEMENT, WALKS, CULVERTS, WATERCOURSES, AND STORM SEWER SYSTEMS OF ALL SEDIMENT IN CONJJNCTION WITH 
THE REMOVAL OF ALL TEMPORARY EROSION CONTROL MEASURES. REESTABLISHED VEGETATION AS NECESSARY. 

2D. SHOULD DEWA TERI NG BE NECESSARY, DISCHARGE SHALL BE ROUTED THROUGH A SEDIMENT FOREBAY, FILTER BAG OVER A WELL 
VEGETATED AREA OR OTHER APPROVED FILTERING MECHANISM PRIOR TO BEING DISCHARGED FROM THE SITE. DISCHARGE MUST BE 
LIMITED TO A NON-EROSIVE VELOCITY. 

21. SOIL EROSION WILL BE CONTROLLED DURING AND AFTER CONSTRUCTION TO PROTECT ADJACENT PROPERTIES OR FACILITIES. 

22. EROSION CONTROL BLANKET/MATTING SHALL BE INSTALLED ON SLOPES AT OR NEAR MAXIMUM ALLOWABLE GRADE AND AS NEEDED 
TO EFFECTIVELY ESTABLISH BOTH TEMPORARY AND PERMANENT VEGETATIVE COVER. 

SOIL EROSION CONSTRUCTION SEQUENCE 
1. NOTIFY SOIL EROSION OFFICE 4B HOURS BEFORE WORK IS TO BEGIN. 

2. PRIOR TO CONSTRUCTION, INSTALL TEMPORARY STONE ACCESS DRIVES AT ENTRANCE, PERIMETER SILT FENCE, SNOW FENCE, 
AND EROSION CONTROL MEASURES ON EXISTING STORM INLETS AS DESIGN A TED ON THE SESC PLAN. 

3. INSTALL UNDERGROUND UTILITIES (I.E. SANITARY, STORM, AND WATER MAIN.). INSTALL INLET FILTER PROTECTION ON 
PROPOSED STORM SEWER STRUCTURES. (120 DAYS) 

4. PAVING AC11VITIE5. REMOVE STONE ACCESS DRIVE 'M-iEN COMPLETE. (30 DAYS) 

5. INSTALL PUBLIC UTILITIES (ELECTRIC. TELEPHONE, AND CABLE T.V.). (30 DAYS) 

6. FINAL GRADING AND INSTALLATION OF LANDSCAPING. ESTABLISH PERMANENT VEGETATION FOR REMAINING DISTURBED 
AREA5. (45 DAYS) 

7. CLEAN OUT STORM SEWER SYSTEM INCWDING WATER QUALITY STRUCTURES AND STORAGE FACILITIES. (15 DAYS) 

8. CALL SOIL EROSION OFFICE FOR FINAL INSPECTION. REMOVE TEMPORARY SOIL EROSION MEASURES UPON APPROVAL 

SITE INFORMATION 

SITE LOCATION: SECTION 14, PITTSFIELD TOWNSHIP, MICHIGAN. 

1. ULTIMATE RECEIVING WATER: HURON RIVER 

2. SITE SOILS INFORMATION: PER THE NRCS WEB SURVEY FOR WASHTENAW COUNTY: 
SIB - ST. CLAIR CLAY LOAM, 2 TO 6ll: SLOPES 

3. APPROXIMATE AREA OF DISTURBANCE: ±1.1 B ACRES 

LEGEND 

____ 923----

--- X ---X ---
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C T C T 

BOUNDARY LINE 
EXIST. EASEMENT 
SECTION LINE 
BOUNDARY/PROPERTY LINE 
EXIST. SETBACK 
EXIST. CONTOUR 
EXIST. TREE LINE 
EXIST. CURB AND GUTTER 
EXIST. FENCE 
EXIST. GRAVEL 

EXIST. BUILDING 

EXIST. TREE 

EXIST. WETLAND BUFFER 
EXIST. OVERHEAD ELEC. LINE 
EXIST. OVERHEAD TELE. LINE 

T-✓ T-✓ EXIST. CABLE LINE 
EXIST. UNSPECIFIED UTILJTIES 

---c-----c-- EXIST. GAS 
--- ---c---c-- EXIST. STORM 
----w------- EXIST. WATER MAIN 
--- > --- I>----

nc ,~ 
~::, 
C 

EXIST. SANITARY 
EXIST. UNSPECIFIED UTILJTY 
EXIST. CULVERT 
EXIST. CATCH BASIN/INLET 
EXIST. HYDRANT 
EXIST. VALVE 
EXIST. SANITARY SEWER 

-- -- -- -- ---- -------- -- -- PROP. SETBACK 

PROP. BUILDING 

G 
I> 

w 

923 

@ 

PROP. PARKING STRIPE 
PROP. CURB AND GUTTER 
PROP. PITCH-OUT CURB AND GUTTER 
PROP. ASHPALT 
PROP. PARKING STRIPE 
PROP. CONTOUR 

PROP. INLET FILTER 

PROP. SILT FENCE 
G ---G-- PROP. STORM SEWER 

...., 
• 
8 
)I-

• 

I> PROP. SANITARY 
PROP. WATER MAIN 
PROP. END SECTION 
PROP. CATCH BASIN/INLET 
PROP. WATER VALVE 
PROP. FIRE HYDRANT 
PROP. MANHOLE 

Know what's below. 
Call before you dig. 

lHE LOCATIONS OF EXISTING 
UNDERGROUND UTILITIES ARE 

9-IOVIN IN AN APPROXIMATE WAY 
ONLY AND HA\IE NOT BEEN 

INOEPENDENTL Y \IERIFIED BY THE 
O\\'NER OR ITS REPRESENTATIVE. 

THE CONTRACTOR SHALL DETERl.11NE 
THE EXACT LOCA 11 ON OF ALL 

EXISTING UTILITIES BEFORE 
COMMENCING v«>RK, AND AGREES TO 

BE FULLY RESPONSIBLE FOR ANY 
AND AU. DAMAGES WHICH MIGHT BE 
OCCASIONED BY THE CONTRACTOR'S 
FAIWRE TO EXACTLY LOCATE AND 

PRESERVE ANY AND ALL 
UNDERGROUND UTILITIES. 

NOllCE: 
CONSTRUCTION SITE SAFETY IS THE 

SOLE RESPONSIBILITY OF THE 
CONTRACTOR· NEITHER THE OWNER 

NOR lHE ENGINEER SHALL BE 
EXPECTED TO ASSUt.1E ANY 

RESPONSIBILITY FOR SAFETY OF 
THE WORK, OF PER~S ENGAGED 

IN THE WORK, OF ANY NEARBY 
STRUCTURES, OR OF ANY OTHER 

PERSONS. 

COPYRIGHT@2018 ATWELL LLC NO 
REPRODUCTION SHALL BE MADE 

WITHOUT THE PRIOR WRITTEN 
CONSENT OF ATWELL LLC 
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SANITARY LEAD 

VERT: 1"=4' 
HORZ: 1 "=40' 

2i/ LF-4--
Pvcl scH 40 

o 1.cro,c-
z 3' 
hilhi 
NN 
fij fij 

>> zz 
• • ...... 

r-Jg 
LC • 

22 ~ 

... " r•·J () 
o· 
~I~~ 
fill:-: > >~ ~ 
Z• -en ·:x:, 
• ;-----,- :_,'.) 

"' cc 

" en 

0+00 

CARPENTER R OAD NOT ALLOWED WllHOUT 
PPROVAL) PRIOR WCRC ~ 
820 

815 

-0+50 

835 

830 

825 

820 

"' !<l Ill 

"' "' d d d 
I') I') "' Ill Ill Ill 

-0+50 0+00 1+00 
DOMESTIC WATER LEAD 
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HORZ: 1"=40' 
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- CONNECT TO EXISTING 
8" WA TERMAIN 
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BOUNDARY LINE 

EXIST. EASEMENT 

SECllON LINE 
BOUNDARY/PROPERTY LINE 

EXIST. SETBACK 

EXIST. CONTOUR 

EXIST. lREE LINE 

EXIST. CURB AND GUTTER 

EXIST, FENCE 

EXIST. GRAVEL 

EXIST. BUILDING 

EXIST. TREE 

EXIST. WETLAND BUFFER 

EXIST. OVERHEAD ELEC. LINE 

EXIST. OVERHEAD TELE. LINE 

EXIST. CABLE LINE 

EXIST. UNSPECIFIED UTILITIES 

EXIST. GAS 

EXIST. STORM 

EXIST, WATER MAIN 
EXIST. SANITARY 

EXIST. UNSPECIFIED UTILITY 

EXIST. CULVERT 

EXIST. CATCH BASIN/INLET 

EXIST. HYDRANT 

EXIST. VALVE 

EXIST. SANITARY SEWER 

PROP, SETBACK 

PROP, BUILDING 

PROP. BUILDING INTERIOR 
PROP, WALL 

PROP, PARKING STRIPE 

PROP, BACK OF CURB 

PROP, ASHPALT 

PROP. LOT LINE 

PROP. PARKING STRIPE 
PROP, CONTOUR 

PROP, INLET FILTER 

PROP, SILT FENCE 

PROP, STORM SEWER 

PROP. SANITARY 

PROP. WATER MAIN 
PROP, END SECTION 

PROP. CATCH BASIN/INLET 

PROP. WATER VALVE 
PROP, FIRE HYDRANT 

PROP, MANHOLE 

Know what's below, 
Call before you dig. 

lHE LOCATIONS OF EXISTING 
UNDERGROUND UTILITIES ARE 

9-IOVIN IN AN APPROXIMATE WAY 
ONLY AND HA\IE NOT BEEN 

INOEPENDENTL Y \IERIFIED BY THE 
O\\'NER OR ITS REPRESENTATIVE. 

THE CONTRACTOR SHALL DETERl.11NE 
THE EXACT LOCA 11 ON OF ALL 

EXISTING UTILITIES BEFORE 
COMMENCING v«>RK, AND AGREES TO 

BE FULLY RESPONSIBLE FOR ANY 
AND AU. DAMAGES WHICH MIGHT BE 
OCCASIONED BY THE CONTRACTOR'S 
FAIWRE TO EXACTLY LOCATE AND 

PRESERVE ANY AND ALL 
UNDERGROUND UTILITIES. 

NOllCE: 
CONSTRUCTION SITE SAFETY IS THE 

SOLE RESPONSIBILITY OF THE 
CONTRACTOR· NEITHER THE OWNER 

NOR THE ENGINEER SHALL BE 
EXPECTED TO ASSUt.1E ANY 

RESPONSIBILITY FOR SAFETY OF 
THE WORK, rF PER~S ENGAGED 

IN THE WORK, OF ANY NEARBY 
STRUCTURES, OR OF ANY 01HER 

PERSONS. 

COPYRIGHT@2018 ATWELL LLC NO 
REPRODUCTION SHALL BE MADE 

WITHOUT THE PRIOR WRITIEN 
CONSENT OF ATWELL LLC 
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RCP CUV O 0.6 

100 YEAR: 827.81 
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R6-R9 & DETENTION BASIN 
VERT: 1"=4' 

HORZ: 1''=40' 
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CONVEYANCE CALCULATIONS 
I= 8/(T+D)AE B = 175.0 
C = varies 
T = 15 (min.) 

FROM TO INCRE-
MH MH MENT C 

INPUT ACRES 
(A) 

South Basin 
R5A R5 0.03 0.64 
R5 R4 0.12 0.71 
R4 R3 0 07 095 
R3 R2 0.18 0.77 
R2 R1 0.28 0.95 

RS R7 0.56 0.25 
R7 R6 0.00 0.00 
R6 EXR1 0.00 0.00 

R9 R6 0.24 0.25 

\' --- ----
- - - - -
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D = 25.0 

EQUIV. TOTAL 
AREA AREA 
100% 100% 

ACRES ACRES 
CA SUM CA 

0.02 0.02 
0.08 0.10 
0 07 0 17 
0.14 0.31 
0.26 0.58 
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0.00 0.14 
0.00 0.78 
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E = 1 

T I 
TIME (IN 
(MN.) PER 

HOUR) 

15.00 4.38 
15.10 4.36 
15 30 434 
15.80 4.29 
16.10 4.26 

15.00 4.38 
15.60 4.31 
16.10 4.26 

15.00 4.38 
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LENGTH SLOPE 
OF OF 

LINE PIPE 
(FT.) (%) 
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56 0.75 
128 0 75 
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ACTUAL VEL. 
HG FLOW 

GIVEN "D" (%) FULL 
(%) (FT./ 

SEC.) 

0.44 0.44 3.9 
0.44 0.44 3.9 
044 044 39 
0.44 0.44 3.9 
0.44 0.47 4.5 

0.44 0.44 3.0 
0.44 0.44 3.0 
0.44 0.86 4.3 
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TIME H.G.L. ELEV. GROUND ELEV. INVERT ELEV. 
OF UPPER LOWER UPPER LOWER UPPER LOWER 

FLOW END END END END END END 
(MIN.) 

0.1 826.19 826 08 829.50 829.96 825.47 825.28 
0.2 825.91 825.66 829.96 829.88 825.28 824.86 
05 825 26 824 70 829 88 829 10 824 86 823 90 
0.3 824.49 824.17 829.10 828.20 823.90 823.37 
0.1 824.17 824.00 828.20 824.25 823.37 823.00 

0.6 824.68 824.23 827.75 828.77 823.71 823.25 
0.5 824.23 823.85 828.77 828.01 823.25 822.87 
0.2 823.85 823.44 828.01 82704 822.87 822.44 

0.1 824.02 823.85 82781 828.01 823.04 822.87 

840 

835 

830 

825 

820 

815 

4+00 4+50 

LEGEND 

---x---x---

D 

BOUNDARY LINE 
EXIST. EASEMENT 
SECTION LINE 
BOUNDARY/PROPEITTY LINE 
EXIST. SETBACK 
EXIST. CONTOUR 
EXIST. TREE LINE 
EXIST. CURB AND GUTTER 
EXIST. FENCE 
EXIST. GRAVEL 

EXIST. BUILDING 

EXIST. TREE 

EXIST. WETLAND BUFFER 
011[ 011[ EXIST. OVERHEAD ELEC. LINE 

---OH f-----OHl'-- EXIST. OVERHEAD TELE. LINE 

EXIST. CABUE LINE 

C C 

----'v\"------­

___ t> --- > ----
0 

C (_) 

~-

(@ 
0 

EXIST. UNSPECIFIED UTILITIES 
EXIST. GAS 
EXIST. STORM 
EXIST. WATER MAIN 
EXIST. SANITARY 
EXIST. UNSPECIFIED UTILITY 
EXIST. CULVERT 
EXIST. CATCH BASIN/INLET 
EXIST. HYDRANT 
EXIST. VALVE 
EXIST. SANITARY SEWER 

• 

923 

@ 

~ ~ ~--
I> I> 

w -• 
e 
)>-

• -- -- --D 

I I 

-••.--j 

( 

PROP. SETBACK 
PROP. BUILDING 
PROP. BUILDING INTERIOR 
PROP. WALL 
PROP. PARKING STRIPE 
PROP. BACK OF CURB 
PROP. ASHPALT 
PROP. LOT LINE 
PROP. PARKING STRIPE 
PROP. CONTOUR 

PROP. INUET FILTER 

PROP. SILT FENCE 
PROP. STORM SEWER 
PROP. SANITARY 
PROP. WATER MAIN 
PROP. END SECTION 
PROP. CATCH BASIN/INLET 
PROP. WATER VALVE 
PROP. FIRE HYDRANT 
PROP. MANHOLE 

PROP. OVERALL DRAINAGE AREA 

COMPACTED SAND BACKFILL 

Know what's below, 
Call before you dig. 

lHE LOCATIONS OF EXISTING 
UNDERGROUND UTILITIES ARE 

9-IOVIN IN AN APPROXIMATE WAY 
ONLY AND HA\IE NOT BEEN 

INOEPENDENTL Y \IERIFIED BY THE 
O\\'NER OR ITS REPRESENTATIVE. 

THE CONTRACTOR SHALL DETERl.11NE 
THE EXACT LOCA 11 ON OF ALL 

EXISTING UTILITIES BEFORE 
COMMENCING v«>RK, AND AGREES TO 

BE FULLY RESPONSIBLE FOR ANY 
AND AU. DAMAGES WHICH MIGHT BE 
OCCASIONED BY THE CONTRACTOR'S 
FAIWRE TO EXACTLY LOCATE AND 

PRESERVE ANY AND ALL 
UNDERGROUND UTILITIES. 

NOllCE: 
CONSTRUCTION SITE SAFETY IS THE 

SOLE RESPONSIBILITY OF THE 
CONTRACTOR· NEITHER THE OWNER 

NOR lHE ENGINEER SHALL BE 
EXPECTED TO ASSUt.1E ANY 

RESPONSIBILITY FOR SAFETY OF 
THE WORK, OF PER~S ENGAGED 

IN THE WORK, OF ANY NEARBY 
STRUCTURES, OR OF ANY OTHER 

PERSONS. 

COPYRIGHT@2018 ATWELL LLC NO 
REPRODUCTION SHALL BE MADE 

WITHOUT THE PRIOR WRITIEN 
CONSENT OF ATWELL LLC 
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DATE 
OCTOBER 4, 2017 
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01/23/18 PSP RrnEW 

02/05/18 FSP/ENG RE\11EW 
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DETENTION CALCULATIONS 
Wl Dete rm in i'1 g: Post-Devel opment Cover Types, Areas, Curve Nu mbers and runoff coefficient s 

Tot al Cont ri but ing Dra inage Area -

Total Dist urbed Area = 

1.18 Ar.res 

1.18 Acres 

] Cu•,e ; Type 5uil T•tpe Arec1 (of ) A~c1 /c1c:) Runoff Coe[ 

n P;iv .... ro ~u l , l llll fll ,f" D 2:l,•m 0.53 0.95 
0 ·c •\,';at ..,- Surfa c,.s (b ;a nkfu l l in O;a si n) D J,000 U,11 1.00 0 

" u 
Developed Open Spa:ice, Go od Condition D Ll,341 0,54 0.50 0 

~ 

" :, 
-

Tot al - Su m {c }/ Area)-" C 
,Q Ar\:d Toldl (sf)-
la Wf:'.ighlf:'.d C-Su rnl l )1 Arf:'.~)/Sum{c1 d or Sum(sf)- 1 

Pe rv ious Cover Type Soil Type Afea (sf) Area {ac) Curve Number 

" 
[),ffi,P.i n pi,cl Orii,n SflilC:P., Goncl C:nncl itinn D 23,341 0,54 so 

-" 000 D 

-~ 
" 

0,00 
> 
w 
u Total - Sum (CN)(Area l = ~ 

z 
Art>a Tot al - Sum(ac:) ot Sum(st )= 

We ighted CN-Sum\CN){A rea)/Sum(ac) or Sum(st )= 

Imperv i ous Cove r Type Soi l T•tpe Area (sf) Area /ac) Curve Number 

" 
ravement. rooftop, D 23,060 0.53 98 

"' Weter Surfaces (bankfu ll in ponds ) D 5,000 0,11 98 D 

" ' C 
0 

000 
> 
~ 
u Tol .i l - Su m (CN}(Are.i j -~ 

z 
Ared To Lal - Sum(c!c) u r Sum(s ri= 

We ighleJ CN-Sum\CN}\Arf:'..i}/Surn(.it} or Surn(sr) = 

W2 Firsl Flmh Ru r10 rr C<e1 lu 1l i:!litJ ns {Vff) 

A, Vff = (l ") (1/12) /4:l5W/1) (C)AC = 

W3 Pre developme nt cSa nkfu ll Runoff Ca lcu lations (Vbf-p re i 

A . 

B, 

[, 

D. 

E. 

F. 

l ve. ar/24 ho ur storm event 

Pervious Co'ler CN (m eadow, Type D soils) 

S- (1000/CN )-10 

Q- (P-0.2S )''2/ (P+0.8S) 

Pervi tJu s CovE:!r Are.i 

V1,r.,,,-,. - Q( 1/121A.re2a 

p ­

CN = 

S­

Q­
Are:.i -

W4 P~rvimis Cover Pcis l.-d~velop rnenl. Bcmkru ll Run(1fr Cah:ulal.iom (Vbf-pe r-posl.) 

A. 

B, 

[, 

D, 

E, 
r, 

l year/24 ho ur sl.rnm P. VP.nl 

Pervious Cove r CN 

S = {1000/CN )-:!.0 

U= (P-0,25)"2/{P+U.&>) 

Pervious Cover Area 

VH pc , ~st= U (l/12)Area 

pc 

CN = 

Sc 

Qc 

Area= 

Vbfpcr poct= 

WS Impe rvious Cove r Post-deve lopment Bankf ull Runoff Calculat ions (Vb f- i mp-post) 

A, 

B. 

[, 

D. 

E. 

F. 

2yea r/24 hour storm event 

Impe rvious Cove r CN 

S = (1000/CN )-:W 

Q= (P-0.2S)"2/ (P+0.8S) 

Pervinus Cover Area 

v bl-ir, ,p-~c,,l. = Q(l/ 12).lr.rP.<' 

Pc 
CN -

Sc 

Qc 

Ar!c ;i = 

v ~-irnp-pos( = 

3,213 

2.35 

78 

1.81 

0.69 

51,401 

2,966 

2.35 

so 
2.50 

0.7Y 

23,341 

L530 

2.35 

98 

0.20 

2.12 

28,0fiO 

4,961 

W6 PP rvirrns Co,,.er rost -dP ve lopme nt Hm-year St orm Runo ff Calcu lat ions (V l (J[)-per-post :1 

A, 

B, 

[, 

D, 

E, 

F, 

lU0yearstorm event 

Pervious Cover CN 

S = (WU0/CN )-! O 

Q= (P-0,25)''2/ (P+0.8S) 

Pervious Co'le r Area 

V : co inp post= O( l / 12)Area 

p c 

CN = 
5= 

Qc 

Are;i = 

V !.00 imp poet= 

5.11 

so 
2.50 

2.99 

Ll,341 

5,814 

W7 Impervious Cover Post-developme nt 100-year Storm Runoff Calculations (VlUll- i mp-post) 

A, 

B, 
[, 

D. 

E, 

F. 

W8 

lO0yearstorm eve nt 

Pervious Cover CN 

S = {1000/CN )-10 

Q- (P-0.2S)·'2/(P+0.8S) 

Pervious Cover Area 

V -m-_;,-,,.,_,,M, - Q( 1/ ll)Area 

DetP. rmine Time of ConcP. ntr.it ion {Tc-hrs) 

p c 

CN = 

Sc 

Q-

Area = 

5.11 

98 
0.20 

4.87 

28,060 

11,395 

I 

I 

cf 

i n 

i o 
,r 
cf 

IO 

io 

st 

cf 

i o 

st 

d 

io 

io 

IO 

sf 

cf 

i o 

i o 

sf 

cf 

\cl/ Are<e1 ) 

21,907 

J,0UU 

!1,670 

38.577 

51,401 

0.75 

(CN}1:Area) 

1,867,264 

0 

0 

1,867,264 

23,341 

80 

(CNHArea) 

2,259,880 

490,000 

0 

2,749,880 

28,060 

98 

UsP r S:flPC:i fi P d; ilSS\JmP 30 m inut es Tot,1 I Ti me of Concc, nt r;it irm {hrs) =.! __ o_.so __ ~ 

W9 

A, 

B, 

WlO 

A. 

B, 

[, 

D, 

E, 

F, 

W12 

Runoff Summary & Onsite I nf11t rat ion Requ ireme nt 

Runoff Summary from Previous Wo rksheets 

Vn = 
V1:,1-p,a = 

V1:1; p::r post = 

V ht-nr-r"-t = 

V 100 p::r post = 

V EIO-rlp-post = 

De te rm i ne Onsite lnf i lt ra:tion Re qui re meri t 

Vi--;.r ,.,t = 

v hr-1·,,e = 
Ba nkfu ll Vo lu me Differe nce = 

3,213 ct• 
2,966 cf 

1,530 cf 

4,961 cf 

5, 814 cf 

11,3~5- cf 

6,492 cf 

2,966 cf 

3,526 ct• 

Total BF Volume (V tt __ J 
6,492 cf 

Total 100-yearVol ume (V100) 

17,l[J~ cf 

Onsi te lnfi ltfation Re quireme nt {V;11r) =.! __ 3~,_526 __ ~1cr 
Df'tP. ntin n / RP tf' nt ion Rf'QlJ iif' mP. nt 

Q,,= 238.(i (Tc)" -0.82 
Total '.:; ite Area 

U100 = U:oo-per + U1ooimp 
Pea k Flow (PF ) = (Up.Q.1,)0" A)/040 

Del ta = PF - 0. 15A 

Ve:-,; = (De lta/PF) x V1w 

I nfi It ration / Detention Summary 

Tot al Infi lt rat ion Requ i re d per WCWRC Ru!es: 

Tota l Inf i lt rat ion Prov ided: 

Differe nce: 

% De fk iency: 

Pm -Ra ted 20% DPte nt ion Pe nalt y: 

Tot al DPtPnt io n Rrq uirf'd 

Total Detent io n Req uired w/ Pro -Rat ed Pena lty 

13;:is in 5tJge-5t orJge Summa ry: 

Elev. 

829.0 

828.0 

827.0 

826.0 

825.0 

824,0 

823,0 

Tot al Det ent io n Provided: 

An,a 

9,770 

7,940 

6,250 

4,740 

3,420 

2,300 

1,385 

Avg, Are;; 

8 ,855 

7,095 

5,495 

4,080 

2,860 

1,843 

De pth 

1.0 

LO 

1.0 
LO 

LO 

LO 

Vff Elev, = 

Vbt Elev. = 

Vl 0DElev,= 

421.23 ct s/ in-mi.._2 

1.18 ac 

7.86 in 

f.i.100 cf s 

5.92S cf s 
~-,-,.-,-10-~l ct 

3,526 ct 

0 cf 
(3, 5261 ct 

100.0% 

20.0% 

16,710 ct 

20,0SZ I cf 

Vo lume 

30,228 

21,373 

14,278 

8,783 

4,703 
1,843 

30,2281 cf 

824.48 

825.44 

827.81 1.19 l ree board 
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Fore bay Sizing 

Requ ired Vo lu me (Vfb)=0.0S" V100 

Fo re. b;iy St;ige.-Storage. Summ.i iy: 

Elev 

825.0 

824,0 

823,0 

Are a 
1,730 
1,040 

520 

Outlet Control Structure Sizi ng 

Ave. A.ea 
1,385 

780 

De pt h 

LO 

1,0 

860 cf 

Vo lume 

2,165 

780 

1. Standp ipe out let holes sizing - "first flush" ru noff 
First Flush discharge should be released from in 24 hours 

Qff = Vff / 24 hrs/ 3600 sec 

hff(ave) = 2/3- x (Xff - Xo ) 

Aff [required) = Qff / 0.62 x sqrt(2*32 .2*h ) 

Se lect ed O rifi ce D iameter= 

Area of each o ri f ice= 

Numbe r of orifice ho les requ ired= 

Check First Flush discharge release time 
Aff (actua l) = 

Qff =Ax 0.62 x sqrt(2*32.2*h ) = 

Tff c Vff / (Qff x 3600) 

Qff= 0.037 cfs 

hff(ave) = 0.986 ft 
A( requ ired) = 0.008 sf 

l~--~I _ 0.75in 

0.003 sf 

=l._ __ --'2'-'lhole5 at elev, 

0.0061 ft2 

0.0303 cfs 

29.4 hrs 

2. Standp ipe out let holes sizing - "Bankfu ll flood" discharge 

Bankfu/1 should discharge within 36 to 48 hours 

Check release from first f lush holes only 
hbf(ave) = 2/3 x (Xbf - Xo) 

Qbf =AX 0.62 X sqrtf2*32.2* h) = 

Tbf c Vbf / (Qbf x 3600) c 

Add holes at to decrease storage time 
The first f lu sh vol ume w il l disc harge in Tff 

Add it iona l vo lume between Xbf and Xff = Vbf - Vi 
Target Ban kfu ll Discha rge Time= 

Vbf = Target Discharge Ti me - Tff 

Qbf - Qff c (Vbf - Vff) / ((42-Tff) x 3E<J0) 

Hff= (2/3) (Xbf-Xff)+( Xff-Xo) 

O, c A!fi , 62 )( SQRT(2gh ) 

V 1=Trem0 1 

Vi=Yrr-m·V1 

O:;_=VJTnc-m 

H~1-= (2/3)(X[, r Xff) 

Ab0 (req uired) 

Se lect ed O rifi ce D iameter= 

Area of each orifice= 

Numbe r of orifice ho les requ ired= 

hbf (ave) = 

Qbf= 

Tb f = 

1.626 ft 

0.039 cfs 

46.3 hrs 

29.4 hrs 

3,279 cf 

40.0 hrs 

10.6 hrs 

0.09 cfs 
2.12 ft 

0.04 cfs 

1,690 cf 

1,589 

0.04 cfs 

0.64 

0.011 5f 

o.1s lin 

0.003 1 sf 

c~! __ ~3'-'lholesatelev, 

,/// 

823.00 

OK 

824,48 

// ' (TYP_, SEE DETAIL) 
, __ / '-c_ ::0 I UR\i -'.llv' i:32C'.,_, 2 

/'· 

.// \\-V 12" l~~\i 826.04 ,.l e" 
-( --

l\/C 

c~-___ 62-S --

-(- - -(- - -( 
-(- -(- ~ -

-(- -

/ 

~'- STJRlv' ~llv1 52b.27 = 

3. Standpipe outlet holes sizing - "100-yr flood" discharge 

QlOO = Qa 

Re lease from above holes 

hff = (Xp rovided-Xo ) 

hbf = (Xprovided-Xff) 

Q l OO = 

hff C 

hbf = 
Q= Ax 0 .. 62 x sqrt(64.4-+hff) +Ax 0.62 x sqrt( 64.4-+h bf) = 

Remain ing flow= QlO0-Q= 

A = 0 100 /[ .62 x sqrt (2*32 .2 "h)) A(req uired ) = 

Se lected Orif ice Diameter= I 
Area of each ori f ice = 

0 .177 cfs 

4 .8 14 ft 

3,335 ft 

0.151 cfs 

0.026 cfs 

0.003 sf 
0.75 lin 

0.0031 sf 

Number of orifice holes req ui red = c.! ____ i~lhotes at elev. 

4. Riser Out let Pipe Design 
Ot1 tlet pipe designed to handle the 100-year restricted flow 

100-year restricted fl ow= 

Choose outflow pipe diameter= 

Choose outflow pipe slope= 

Ass ume roughness factor 

Flow ve loc ity at 100-yr restricte d fl ow (Mann ings 

Des ign Pipe Capac ity = 

Bas i n OVerflO\.'J Weir 

Dra inageArea,A= 

C-Factor (C) = 

Ti me of Cone. (T) = 

Intens i ty (I) 

Des ign Flow (Q) = 

We ir Coe f (C )= 

Invert of Weir= 

He ight of Weir (Hj = 

M in. W idt h of We ir (B) = 

L = 0/(C , H' l3/2D 

1.2 ac 

0.75 

30 min 

5.00 in/h r 

4.43 cfs 

3.367 

828.5 !tt 
0.5 ft 

3.7 !tt 

Q = 0.15 cfs 

d =C==:ii)in 

S=~% 

n = 0.013 
3.01 fps 

2.36 cfs 

I = 275/(T+25) 

C x I xA 

GRADING/DRAINAGE /STORMWATER NOTES 

' 
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,,// 

-~-'.- (- -- (-- -( 

\ ~~"------ STOR'--/ 
\j_ '.,' /" 

~l'vl 528.42 
\V. b"/.3/ 

:::.,_ L4" lir/ 
W. 12" Ii~'/ 

s= 12" I\JV. 

"1' 

y=-~ 
,,/ 

! 

815.44 

:31 /.JC 
~22. / / 
525.· 7 

1, lHE TOTAL REQUIRED DETENTION HAS BEEN DETERMINED IN ACCORDANCE WllH THE WASHTENAW 
COUNTY WATER RESOURCES COMMISSIONER RULES AND GUIDELINES, RE\1SED OCTOBER 2D16. 

2, BASED ON THE SOIL INVESTIGATION THE SITE IS NOT SUITABLE FOR INFILTRATION. 

3. lHE REQUIRED DETENTION SHALL BE PR0\1DED I\HH A DETENTION BASIN ON THE NORTH END OF 
lHE SITE, 

4. lHE PROPOSED DETENTION BASIN SHALL OUTLET TO THE EXISTING STORM SEWER ALONG 
CARPENTER ROAD, 

5. ROOF DRAINAGE SHALL BE DIRECTED TO THE STORM SEWER WATER MANAGEMENT SYSTEM. 

(- -

--(~- --( -- c- ~- c~ _,,,./ -(- -( ,-- -(- ~-( 

CARPef[ERROAD I 

~-4f?/ 
1// 

SI Okkl kl'vl 029.::.:5 

7 

' BACKFILL WITH 3" WASHED 
STONE, THEN CHOKE WITH 
MDOT 6A SlONE 

48" 
CMP 

RIM. = 827_81----------.+------+, 

__ ff_------

~-~EED AND MULCH 

TOP OF BANK 829.00 

100 YEAR (1) 3/4" HOLE 
INV_ = 825-44 -----

BANKFULL (3) 3~4" HOLE _____ _, 
iNV. - 824.48 

, ,--ANTI-SEEP COLLAR 

,« _'<;,.__ - -

FIRST FLUSH (2) 3/4" HOLES --7"'-­
12" OUTLET PIPE __._,FL""CYW,,__ __ 

~YAY-- -- -- -S:::-
BOTTOM OF BASIN 

823,00 

INV, = 823,00 

2' SUMP 

MORTAR OUTLET PIPE INTO RISER 

OUTLET HOLES 

----WIRE MESH 

----CONCRETE BASE POURED IN PLACE 

BASIN OUTLET STRUCTURE DETAIL 

LEGEND 

__ 923----

--- X ---X ---

D 

NO SCALE 

BOUNDARY LINE 
EXIST. EASEMENT 
SECTION LINE 
BOUNDARY /PROPERTY LINE 

EXIST. SETBACK 
EXIST, CONTOUR 

EXIST, TREE LINE 
EXIST, CURB AND GUTTER 
EXIST, FENCE 
EXIST_ GRAVEL 

EXIST, BUILDING 

----023----
~ 
l1s\ll 

PROP_ SETBACK 

PROP_ BUILDING 
PROP_ BUILDING INTERIOR 

PROP. WALL 
PROP_ PARKING STRIPE 
PROP_ BACK OF CURB 

PROP. ASHPALT 
PROP. LOT LINE 
PROP. PARKING STRIPE 
PROP. CONTOUR 

PROP. INLET FILTER 

EXIST, TREE 
PROP, SILT FENCE 

---~---~---~-- PROP, STORM SEWER 

:)-f­
EXIST. WCTLAND BUFFER 
EXIST, OVERHEAD ELEC, LINE 

---c I f-------C IF--- EXIST, OVERHEAD TELE, LINE 

---r-; r-; EXIST. CABLE LINE 

EXIST. UNSPECIFIED VTILITIES 
----c------c-- EXIST. GAS 
--- ----c---c-- EXIST. STORM 
-----Vi--------

I> 

LJ C_) 

p 

C® 
C) 

> 
EXIST_ WATER MAIN 
EXIST_ SANITARY 

EXIST, UNSPECIFIED VTILITY 

EXIST. CULVERT 
EXIST, CATCH BASIN/INLET 

EXIST, HYDRANT 
EXIST, VALVE 
EXIST. SANITARY SEWER 

---l>---1>----
-----w-------

• 
8 
I>-

• 

PROP_ SANITARY 
PROP_ WATER MAIN 
PROP_ END SECTION 
PROP. CATCH BASIN/INLET 
PROP, WATER VALVE 
PROP_ FIRE HYDRANT 
PROP, MANHOLE 

- - - - - - PROP_ OVERALL DRAINAGE AREA 

Know what's below, 
Call before you dig. 

lHE LOCATIONS OF EXISTING 
UNDERGROUND UTILITIES ARE 

9-IOVIN IN AN APPROXIMATE WAY 
ONLY AND HA\IE NOT BEEN 

IN•EPENDENTL Y \IERIFIED BY THE 
O\\'NER OR ITS REPRESENTATIVE. 

THE CONTRACTOR SHALL •ETERl.1INE 
lHE EXACT LOCA 11 ON OF ALL 

EXISTING UTILITIES BEFORE 
COMMENCING v«>RK, AN• AGREES TO 

BE FULLY RESPONSIBLE FOR ANY 
AND ALL DAMAGES WHICH MIGHT BE 
OCCASIONED BY THE CONTRACTOR'S 
FAIWRE TO EXACTLY LOCATE AND 

PRESERVE ANY AND ALL 
UNDERGROUND UllLillES. 

NOTICE: 
CONSTRUCllON SITE SAFETY IS THE 

SOLE RESPONSIBILITY OF THE 
CONTRACTOR· NEITHER THE OWNER 

NOR THE ENGINEER SHALL BE 
EXPECTED TO ASSUl.1E ANY 

RESPONSIBILITY FOR SAFETY OF 
THE WORK, OF PER~S ENGAGED 

IN THE WORK, OF ANY NEARBY 
STRUCTURES, OR OF ANY OlHER 

PERSONS. 

COPYRIGHT@2018 ATWELL LLC NO 
REPRODUCTION SHALL BE MADE 

WITHOUT lHE PRIOR WRITIEN 
CONSENT OF ATWELL LLC 
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DElENTION 
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SINGLE STORY 
COMMERCIAL BUILDING 

INGRESS/EGRESS 
LOCATIONS 

CAfl'ENTER ROAD 

250' HYDRANT COVERAGE 

--f 

L \NA TFR ~ll·-.-1 R/9.' 9 _i 

~ 

I 
I 
I 
~-~ 

vv- - ~ -i•, r 
I 
I 
I ~,-
' 

2" DOMESTIC SERVICE 

7.08 20.79 

I 
~\ 

I 
-};: 

I 

T-2 Fire Truck feet 

Width 
Track 
Lock to Lock Time 
Steering Angle 

: 6.90 
: 6.90 
: 6.0 
: 45.0 

5 
I 

' 

T-2 FIRETRUCK DETAIL 
NOT TO SCALE 

I 

Ill 

"' "' ,,,, 

• 
\'I 
iii 
,\, I I 

I I 
iii 
\\\ 

\'\ 
111 
i/1 
111 
,II 

I '--­
\ 

I 

I I 
I I 

- 1 I 

i I 
I 

I 
I -
111 
111 

111 
,\, 

\\\ 

\\\ 

1'1 

111 

111 

I ~---

\ I 

I I 
II I 
I I 

I 
I 
I 
I 
I 

I "' 
,"' I 

I 

I 

I 
I 

LEGEND 

I 
I 
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I 

l 
I 

I 

I 

I 
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I 
I 
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I 

I 

I 

I 

I 

I 
I 
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_J 

BOUNDARY LINE 
EXIST. EASEMENT 
SECTION LINE 

- - - - - - BOUNDARY /PROPERTY LINE 
- - - - - - - - - - - EXIST. SETBACK 

EXIST. TREE LINE 
EXIST. CURB AND GUTTER 

--- X ---X --- EXIST. FENCE 
EXIST. GRAVEL 

D EXIST. BUILDING 

EXIST. WETLAND BUFFER 
I 

' w EXIST. WETLAND 

PROP. SETBACK 
PROP. BUILDING 

- - - - - - PROP. BUILDING INTERIOR 

\f)~;~'.'.f+:,;\ 
I I 

PROP. WALL 
PROP. PARKING STRIPE 
PROP. BACK OF CURB 

PROP. ROAD CENlERLINE 

PROP. WALK 

PROP. ASPH. 

PROP. ADA PARKING SPACE 

~ 

-

Know what's below. 
Call before you dig. 

lHE LOCATIONS OF EXISTING 
UNDERGROUND UTILITIES ARE 

9-IOVIN IN AN APPROXIMATE WAY 
ONLY AND HA\IE NOT BEEN 

INOEPENDENTL Y \IERIFIED BY THE 
O\\'NER OR ITS REPRESENTATIVE. 

THE CONTRACTOR SHALL DETERl.11NE 
THE EXACT LOCA 11 ON OF ALL 

EXISTING UTILITIES BEFORE 
COMMENCING v«>RK, AND AGREES TO 

BE FULLY RESPONSIBLE FOR ANY 
AND AU. DAMAGES WHICH MIGHT BE 
OCCASIONED BY THE CONTRACTOR'S 
FAIWRE TO EXACTLY LOCATE AND 

PRESERVE ANY AND ALL 
UNDERGROUND UTILITIES. 

NOllCE: 
CONSTRUCTION SITE SAFETY IS THE 

SOLE RESPONSIBILITY OF THE 
CONTRACTOR· NEITHER THE OWNER 

NOR lHE ENGINEER SHALL BE 
EXPECTED TO ASSUt.1E ANY 

RESPONSIBILITY FOR SAFETY OF 
THE WORK, OF PER~S ENGAGED 

IN THE WORK, OF ANY NEARBY 
STRUCTURES, OR OF ANY OTHER 

PERSONS. 

COPYRIGHT@2018 ATWELL LLC NO 
REPRODUCTION SHALL BE MADE 

WITHOUT THE PRIOR WRITTEN 
CONSENT OF ATWELL LLC 
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LANDSCAPE 
ALTERNATIVE 
SCREENING 1 

80' 

. DETENTION .. 

/ 
I 

I 

/ 
/ 

I. ·· \ ... •·.·• .. ·•· ... · I / /. 

I ... ,, J 1· :.1< '11 .1/ 2 'i 
I .· • / 

I .. ·1 1/1 .···I I , 
\>~Pi i·• ·0 4 ' .. 

?I 1, J. , ~ //:/ 
· 1, . '~-- : l,;;1 ! ,~,, / / 
. . ' I I ' . . / ,' .. i . 
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. ~--· · 1 :-_.· l -· ·1· 3 / I l. I . l 
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. k .·
1 

_· .. --ii.·· i' ! . ! ! . · t r · "i 1 

·1·· I -_ 1-·,.""_!l.i:::....--_,,,"- ·-/ ·. /··_- /_·-:) . '* ,, 
< ___ : ... ~1- -r "",_ _ _ : ,: :' / ·. ; · t ;t;l;C;;:.:IN--CURB 

t I t · \( . _.·_. ~· _· · __ :_ /-/. ·. ) ... .'/ .- / i----~~-· SEE DETAIL) 
![ _-.

1 

· ., .' ·.· .~. _. · .. _.· · ... ·_ :__,;/ / ' GRAVEL-
.:,,' .·.. . -"~·. _...:, ----'-'- ___._ 

. I '·· .· 
I 

\_I 
+ • 

. \ 

I 

EDGING 
(TYP_.) 

~ 

- _ GING GRAVEL / \ R 

. 
\ \ \\~ ~~~-~- ·~ 

~~ ' :,, .. ·- --­

~ V 

LANDSCAP~ NNING DEPARTMENT 
JiiE:=G ALTERNATIVE 3 

~ 3~() ~ FENCE 
SEE DETAIL~EET 13 

~-~ =--
~<;=- , "·-33:\-_PITCH-OUT CURB 

(TYP~_SEE DETAIL) 

BUILDING 

\ 

MULCH 

~ 7:: ~ 
-----------~ 

-----

·, 

<#@@@I 

<:::= 

L --=;::.:> 

\ 

ANS.' 
\BACK\ -
FLUSH '" . ... 

\ 
\ 

\
\, INlr,,GRAL I CURB I 

\ \'" AND\WALK) 
I (~., SEE DETAIL) 

)1 I I 

-, _, ,GRAVEL ._, 
._: -----'MULCH _, . ._, 

~---------~? ~@~-==- -

= ~-cMIJla-tlN- I 

LANDSCAPE I 
BED TYP. 

LAWN ___ ___ _ 

~ ~ ~ ~ 1COIIIFIRl.f SIZE ~ I 
------629 ____ LOCATION WITH UTILITY 

~ ----~ ~- -- --( .(IYP.}.-- -'-=i-7 --- - ·-
,. _ _ _ ~-~I .- - -CONNECT TO EXISTING CATCH BASIN ~ / /L _/ - -,._ ~ 

--- , (NO OPENCUT OF CARPENTER ROAD " - .... _ __." '/'__ _ _ ~ -"-""-==-
==c'. = ~ WITHOUT PRIQR WCRC APPRO~~~ -- ~~ --~ ~ ~ ~ - t •· _ O ~ _ C - c C 

< _ - ~bREPLACE f2 CURB - <l · 

TO MATCH EXISTING 
(40 LF) 

- . - - COMPANY}_ - - I 

<j <- ~<1 

<l - - . <i - ~ <I ~ - < ~- <l - - < - ~ ,J ~ - < ----- -- --~il'~~~~~-M :P~RO:~ -

PER R-29-H (63 LF) 

"'',,.._ 
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~ <I ~ <I - <I ~ - <i - ~ <1 - ~ - <1 -i <;_·· .::;;:;;::~<1:;J_;;: 
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LANDSCAPING AREA 
NOT TO SCALE 

F_ "_ "I ~ LANDSCAPE AREA 
• ' .57 AC 

,I - I ---- ---

CAFl"ENJEFlflOAD 
, __ 

-<, ~ -<J ~ -< 

1~•'•-_\/1/- ~ ~ -'}i ~ 
-\-\/- -',",i ~ ~ -

---1 

LIVE PLANTING LIST LEGEND 

1 NODDING W1LD ONION 358 SF 
AWUM CERNUUM 
PLAN'IED 24" O.C. 

2 BLACK EYED SUSAN 304 SF 
RUDBECKIA HIRTA 
PLAN'IED 24" O.C. 

JOE PYE WEED 326 SF 
a EUTROCHIUM PURPUREUM 

PLAN'IED 24" O.C. 

4 PURPLE CONEFLOWER 372 SF 
ECHINACEA PURPUREA 
PLAN'IED 24" O.C. 

5 
BLUE FLAG IRIS 314 SF 
IRIS VERSICOLOR 
PLAN'IED 24" O.C. 

8 
NEW ENGLAND AS'IER 320 SF 
ASTER NOVAE-ANGLIAE 
PLAN'IED 24" O.C. 

-- '9.29 __ _ 

~ ·1 - ~ < - ~ <l -. ---

\/,'-

QUANTITY 

179 

152 

163 

186 

157 

160 

-\I,/- ~ - ~',\i~ 

SIZE 

LIVE PLUG 

LIVE PLUG 

LIVE PLUG 

LIVE PLUG 

LIVE PLUG 

LIVE PLUG 
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SEED MIX 

Pl;JQtJ19N Sfffi MIX· 

::";: 

I 

I 

I 
-<I- -\<­

:;: 
-<1-- <---<I --<- -<J~-

DETENTION BASIN MIX BY PRAIRIE NURSERY (OR APPROVED EQUAL) 
W1LDFLOWERS: NODDING PINK ONION, RED MILKWEED, NEW ENGLAND ASTER, WHl'IE 
FALSE INDIGO, PALE INDIAN PLANTAIN, W1LD SENNA, CANADA TICK TREFOIL, JOE 
PYE WEED, BONESET, DOGTOOTH DAISY, OX EYE SUNFLOWER, W1LD IRIS, BLUE FLAG 
IRIS, PRAIRIE BLAZINGSTAR, DENSE BLAZINGSTAR, GREAT BLUE LOBELIA, 
BERGAMOT,YELLOW CONEFLOWER, BLACK EYED SUSAN, SWEET BLACK EYED SUSAN, 
BROWN EYED SUSAN, ROSINWEED, CUPPLANT, PRAIRIE DOCK, OHIO GOLDENROD, 
STIFF GOLDENROD, TALL MEADO\\RUE, BLUE VERVAIN, IRONWEED, GOLDEN 
ALEXANDERS 
GRASSES: BIG BLUESTEM, BEBB'S SEOGE, BOTTLEBRUSH SEDG, PORCUPINE SEDGE, 
AWL FRUITED SEDGE, FOX SEDGE, CANADA WILD RYE, VIRGINIA WILD RYE, 
SWITCHGRASS, DARK GREEN BULRUSH, INDIANGRASS, PRAIRIE CORDGRAS, ANNUAL 
RYE 

PLANTING RATE PER ACRE: 10 LBS 

lilllL:i;,_ 

SOILS MUST BE AMENDED WITH A COMPOS'IED ORGANIC MA'IERIAL. SOILS MUST 
BE FREE OF CONSTRUCTION DEBRIS AND SUBSOILS. A RECOMMENDED SOIL BLEND 
INCLUDES 20 TO 30 PERCENT COMPOST 

QUANT 

6 

8 

9 

9 

9 

3 

12 

2 

16 

27 

43 

6 

5B 

28 

9 

LANDSCAPE LEGEND 

5YMBOL 

@ 

0 

Q 

0 

@ 

0 

0 
@ 

PROPOSED DECIDUOUS JREES 

ARMSTRONG RED MAPLE 3" CAL B&B 
(ACER X FREEMANII 'ARMSTRONG') 

GOLDSPIRE SUGAR MAPLE 
(ACER SACCHARUM "GOLDSPIRE") 

3" CAL B&B 

BLACK GUM 
(NYSSA SYLVATICA) 

3" CAL B&B 

REGAL PRINCE OAK 3" CAL B&B 
(QUERCUS X WAREI 'REGAL PRINCE') 

PRINCETON SENTRY GINKGO 3" CAL B&B 
(GINKGO BILOBA) 

PROPOSED ORNAMENTAL TREES 

SERVICE BERRY 
(AMELANCHIER CANADENSIS) 6' HGT. B&B 

PROPOSED EIIERGREEN TREE 
FASTIGIATA GIANT ARBORVITAE 
(THUJA PLICATA FASTGIATA) 

8' HGT. B&B 

COLUMNAR EASTERN WHITE PINE 
(PINUS STROBUS 'FASTIGIATA') 

8' HGT. B&B 

PROPOSED SHRUBS 

ARNOLD GIANT FORSYTHIA 
(FORSYTHIA 'ARNOLD GIANT) 

TINY W1NE NINEBARK 
(PYSOCARPUS OPULIFOLIUS 
'TINY WINE') 

#3 CONT. 

#3 B&B 

GLOBE ARBORVITAE #3 B&B 
(THUJA OCCIDENTALIS 'GOLDEN GLOBE') 

PBOPOSFP ORNAMENTAi GBAS5ES 

BLUE OAT GRASS 
(HELICTOTRICHON SEMPERVIRENS) 

#3 CONT. 

MAIDEN GRASS 
(MISCANTHUS SINENSIS) 

BLUE FESCUE 
(FESll.JCA GLAUCA) 

HOSTA 

BIG BLUES'IEM 
(ANDROPOGON GERARDI!) 

LEGEND 

--- X ---X ---

D 

#3 CONT. 

#3 CONT. 

#3 CONT. 

#3 CONT. 

BOUNDARY LINE 

EXIST. EASEMENT 

SECTION LINE 
BOUNDARY/PROPERTY LINE 

EXIST. SETBACK 
EXIST. TREE LINE 

EXIST. CURB AND GUTTER 

EXIST. FENCE 
EXIST. GRAVEL 

EXIST. BUILDING 

EXIST. WETLAND BUFFER 

EXIST. WETLAND 

PROP. SETBACK 

PROP. BUILDING 
PROP. BUILDING INTERIOR 

PROP. WALL 

PROP. PARKING STRIPE 

PROP. BACK OF CURB 

PROP. ROAD CEN'IERLINE 

PROP. WALK 

PROP. ASPH. 

PROP. ADA PARKING SPACE 

PROP. TREE UP LIGHT 

Know what's below. 
Call before you dig. 

lHE LOCATIONS OF EXISTING 
UNDERGROUND UTILITIES ARE 

9-IOVIN IN AN APPROXIMATE WAY 
ONLY AND HA\IE NOT BEEN 

IN•EPENDENTL Y \IERIFIED BY THE 
O\\'NER OR ITS REPRESENTATIVE. 

THE CONTRACTOR SHALL •ETERl.11NE 
lHE EXACT LOCA 11 ON OF ALL 

EXISTING UTILITIES BEFORE 
COMMENCING v«>RK, AN• AGREES TO 

BE FULLY RESPONSIBLE FOR ANY 
AND AU. DAMAGES WHICH MIGHT BE 
OCCASIONED BY THE CONTRACTOR'S 
FAIWRE TO EXACTLY LOCATE AND 

PRESERVE ANY AND ALL 
UNDERGROUND UTILITIES. 

NOTICE: 
CONSTRUCTION SITE SAFETY IS THE 

SOLE RESPONSIBILITY OF THE 
CONTRACTOR· NEITHER THE OWNER 

NOR THE ENGINEER SHALL BE 
EXPECTED TO ASSUt.1E ANY 

RESPONSIBILITY FOR SAFETY OF 
THE WORK, OF PER~S ENGAGED 

IN THE WORK, OF ANY NEARBY 
STRUCTURES, OR OF ANY OlHER 

PERSONS. 

COPYRIGHT@2018 ATWELL LLC NO 
REPRODUCTION SHALL BE MADE 

WITHOUT lHE PRIOR WRITIEN 
CONSENT OF ATWELL LLC 
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LANDSCAPE REQUIREMENTS 

Landscape Requirements 

Heritage Tree Total Removed Required Replacement 

39" 39 11 
/ 31

' = 9 Trees 

Parking Required Proposed 

1 Tree Per 8 Parking Spaces 

Parking Spaces 24 Spaces 3 Trees 

Perimeter Parking 1 Tree per 40 LF 6 Trees 

Screening Required Proposed 

East Property Line Alternative 1,2, or 3 Alternative 1 and 3 

Greenbelt Required Proposed 

Central Boulevard 127 LF /30 = 4.2 5 Trees 

Carpenter Road 394 LF /30 = 13.3 14 Trees 

Site Landscaping Required Proposed 

Total Site 1.17 Ac x 20%= .23 Acres .57 ac 

Total Trees 37 44 

TREE LIST 

Tree Tag# 

9001 

9002 

9003 

9004 

9005 

9006 

9007 

9008 

9009 

9010 

9011 

9012 

9013 

9014 

9015 

9016 

9017 

9018 

9019 

9020 

9021 

9022 

9023 

9024 

9025 

9026 

9027 

9028 

9029 

9030 

9031 

9032 

9033 

9034 

9035 

9036 

Weeds& 

Botanical Name Common Name Data Code 
Diameter 

Condition 
Heritage 

Invasive Comments 
(inches) Tree 

List"' 

Ulmus americana American Elm ULAM 39.5 Good No Yes 

Piceas pungens Blue Spruce PIPU 12.5 Fair No No Nearby distribution line 

Piceas pungens Blue Spruce PIPU 12.0 Fair No No Nearby distribution line 

Piceas pungens Blue Spruce PIPU 8.5 Good No No Nearby distribution line 

Piceas pungens Blue Spruce PIPU 13.0 Good No No Nearby distribution line 

Piceas pungens Blue Spruce PIPU 8.0 Fair No No Nearby distribution line 

Robinia pseudoacaccia Black Locust ROPS 6.0 Good No Yes 

Ulmus americana American Elm ULAM 10.0 Poor No Yes Dying, directly under distribution line 

Ulmus americana American Elm ULAM 20.0 Poor No Yes Fused trunks, dying, directly under distribution Ii ne 

Rhamnus cathartica Common Buckthorn RHCA 7.5 Good No Yes 3T, 5", 4.5" 

Rhamnus cathartica Common Buckthorn RHCA 8.0 Good No Yes 2T, 7.5 

Ulmus americana American Elm ULAM 21.5 Good No Yes 

Ulmus americana American Elm ULAM 7.5 Good No Yes 2T, 6" 

Populus deltoides Eastern Cottonwood PODE 38.0 Excel lent No Yes 

Populus deltoides Eastern Cottonwood PODE 22.5 Good No Yes 

Populus deltoides Eastern Cottonwood PODE 9.5 Good No Yes 

Popu!us de/toides Eastern Cottonwood PODE 22.0 Good No Yes 

Populus deltoides Eastern Cottonwood PODE 18.5 Good No Yes 

Ma/us spp. Apple/Crabapple MASP 7.0 Fair No No Dead branches 

Ma/us spp. Apple/Crabapple MASP 7.0 Good No No 4T, 6", 4" 3.5" 

Populus deltoides Eastern Cottonwood PODE 16.5 Good No Yes 

Populus deltoides Eastern Cottonwood PODE 26.0 Good No Yes 

Ma/us spp. Apple/Crabapple MASP 8.0 Good No No 

Ma/us spp. Apple/Crabapple MASP 12.0 Good Yes No 

Crataegus spp. Hawthorn CRSP 6.5 Good No No 

Ma/us spp. Apple/Crabapple MASP 9.0 Poor No No Mostly dead branches 

Ma/us spp. Apple/Crabapple MASP 14.0 Fair Yes No Dead branches 

Ulmus americana American Elm ULAM 8.0 Fair No Yes 3T, 8", 6", Nearby distribution line 

Piceas abies Norway Spruce PIAB 14.0 Good No No Nearby di stri buti on Ii ne, may be outside property Ii ne 

Piceas abies Norway Spruce PIAB 11.0 Good No No Nearby di stri buti on Ii ne, may be outside property Ii ne 

Piceas abies Norway Spruce PIAB 17.0 Good No Yes Nearby di stri buti on Ii ne, may be outside property Ii ne 

Piceas abies Norway Spruce PIAB 14.0 Fair No Yes Nearby di stri buti on Ii ne, may be outside property Ii ne 

Piceas abies Norway Spruce PIAB 16.5 Good No Yes Nearby di stri buti on Ii ne, may be outside property Ii ne 

Piceas abies Norway Spruce PIAB 16.0 Good No Yes Nearby di stri buti on Ii ne, may be outside property Ii ne 

Piceas abies Norway Spruce PIAB 21.0 Good Yes Yes Nearby di stri buti on Ii ne, may be outside property Ii ne 

Piceas abies Norway Spruce PIAB 13.5 Fair No Yes Nearby di stri buti on Ii ne, may be outside property Ii ne 

LANDSCAPE NOTES 
1. THE LANDSCAPE CONTRACTOR SHALL BE RESPONSIBLE FOR VERIFYING LOCATION OF ALL UNDERGROUND AND OVERHEAD UTIUTIES. 

2. LANDSCAPING OPERATIONS, INCLUDING PLANTING OF TREES AND SHRUBS, SHALL NOT DAMAGE ANY UTILITY OR INTERRUPT ANY 
UTILITY SERVICE, AND SHALL NOT DAMAGE OR CREATE A NUISANCE AFFECTING ADJACENT PROPERTY, PUBLIC STREETS, OR 
SIDEWALKS. 

3. PLANT AND GRASS MATERIALS SHALL BE INSTALLED ACCORDING TO GENERALLY ACCEPTED PLANTING PROCEDURES AND 
PITTSFIELD TOWNSHIP REQUIREMENTS. 

4. ALL PARKING LOT ISLANDS, BOULEVARDS, OPEN OR OTHERWISE DISTURBED AREAS THAT ARE NOT SPECIFIED WITH OTHER 
PLANTING, PA\ING, LAWN OR SEED MIXTURES SHALL BE FINISHED WITH A 3" LAYER OF LANDSCAPE ROCK. 

5. LANDSCAPING MATERIALS THAT ARE UNSIGHTLY, DEAD, DYING, OR THAT BECOME UNHEALTHY BECAUSE OF DAMAGE, NEGLECT, 
DRAINAGE PROBLEMS, DISEASE, INSECT INFESTATION, OR OTHER CAUSES SHALL BE REPLACED WITHIN ONE YEAR, OR THE NEXT 
PLANTING PERIOD, WHICHEVER OCCURS FIRST. REPLACEMENT MATERIALS SHALL MEET ALL STANDARDS OF THE ORIGINAL 
INSTALLATION. 

6. ALL LANDSCAPED AREAS SHALL BE PROMDED WITH AN ADEQUATE WATER SUPPLY. 

7. THE PROPERTY OWNER (OR ANY APPLICABLE OWNER'S MAINTENANCE COMPANY) SHALL BE RESPONSIBLE TO ENSURE THE PROPER 
CARE AND MAINTENANCE OF LANDSCAPE AREAS, INCLUDING KEEPING ALL LANDSCAPE MATERIALS IN A HEALTHY AND GROWING 
STATE. ALL LANDSCAPE ELEMENTS SUCH AS, BUT NOT LIMITED TO, FENCES, SCREENS, WALLS, OR LIGHTING SHALL BE KEPT IN 
GOOD REPAIR. 

8. TOPSOIL REMOVED DURING CONSTRUCTION SHALL BE STOCKPILED IN AN APPROPRIATE MANNER TO PREVENT EROSION, AND 
SHALL BE REDISTRIBUTED ON RE-GRADED SURFACES TO BE LANDSCAPED, TO PROVIDE A MINIMUM OF FOUR INCHES OF EVEN 
COVER. THE TOPSOIL SHALL THEN BE PERMANENTLY STABILIZED BY GRASS, GROUND COVER, OR OTHER PLANTINGS. 

9. NO PLANT MATERIAL SHALL BE PLANTED CLOSER THAN 4 FEET FROM ANY PROPERTY LINE. 

10. REMOVE ALL TWINE, WIRE, NURSERY GUARDS, TAGS AND INORGANIC MATERIAL FROM ROOT BALL. PEEL BACK THE BURLAP FROM 
EARTH BALLS AND REMOVE ANY BURLAP, TWINE OR WIRE AROUND THE TRUNK FLARE AND ABOVE. 

11. ALL PLANTING AREAS ARE TO BE EXCAVATED OF ALL BUILDING / CONSTRUCTION AND FILL MATERIALS AND BACKFILLED WITH 
GOOD MEDIUM TEXTURED PLANTING SOIL SEEDING AREAS ARE TO BE TREATED WITH 4" OF NEW TOPSOIL AND ROTOTILLED OR 
OTHERWISE SCARIFIED TO BREAK UP COMPACTION AT LEAST 8' BELOW THE TOPSOIL. THE BED SHALL BE FINISHED WITH A 4" 
LAYER OF MULCH OR 3" LAYER OF LANDSCAPE ROCK, WHICHEVER IS SPECIFIED. 

12. TOPSOIL SHALL BE SCREENED AND SUITABLE FOR GROWING VEGETATION AND MEET AT A MINIMUM AS1M D-5268 AND MOOT 
STANDARD SPECIFICATIONS FOR CONSTRUCTION. 

13. RECOMMENDED PLANTING DATES ARE MARCH 15 TO JUNE 15 AND SEPTEMBER 15 TO NOVEMBER 15. 

14. IRRIGATION SYSTEM TO BE DESIGNED/BUILT BY CONTRACTOR. 

To Be Removed 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

No 

No 

No 

No 

No 

No 

-\','~ 

I 

PLAZA PLANTING DETAL 
SCALE: 1" - 10' 

FINISHED GRADE 

I 
__ ,,, 

' 

l 
I 

-

PLAZA PLANTING UST 

OUANT SYMBOL PROPOSED ORNAMENTAL GRASSES 
25 @ BLUE FESCUE 

(FESTUCA GLAUCA) 

11 0 BLUE OAT GRASS 
(HELICTOTRICHON SEMPERMRENS) 

19 a, HOSTA 

SIZE. 

#3 CONT. 

#3 CONT. 

#3 CONT. 

CROWN OF ROOT BAU. SHALL BEAR SAME ~-----!kEI.A~~ im'e: GRADE AS JT BmE 

~-----~PC!a:~~ m1"J!~II..AP 
~---- 2" TO ';!° DEPlH WLJI..O,I 

~j/'i<,;;;,;r-,,_.,1'1,\ii_,__ CRE4lE SAUCER (MIN. 4j 

'' \.l_ ANISH GRADE 

---COIFM:TEO TilPSOL "' 

---UNDISTURBED SOI. 

PLANTING MIXTURE AS SPECIFIED 

PLAN 

TREE PROTECTION NOTES: 

\---STANDARD 48" HIGH SNOW 
OR CONSTRUCTION FENCE 

1. ALL TREES TO BE REMOVED WILL BE IDENTIFIED 
BY RED FLAGGING. 

2. TREE PROTECTION FENCING IS TO BE ERECTED 
PRIOR TO ANY EARTIIWORJC OR CONSTRUCTION 
AND IS TO REMAIN IN PLACE UNTIL CONSTRUCTION 
IS COMPLETE. 

3. ALL DEBRIS, FILL, EQUIPMENT ORMJ\.TERJAL IS TO 
BE KDPT CLEAR OF AREA WTilIIN PRCYI'ECTIVTI FENCE. 
NO CLEANL"IIG 0.F EQUl.PM.ENT,OR MATl::!RlAL OR 
STORAGE OR DISPOSAL OF ANY MATERIAL WITiflN THE 
DRIP LINE OF ANY TREES TO BE SAVED. 

ELEVATION 

FENCE SHALL BE LOCATED AT THE 
OUTER PERIME'IER OF TIIE SPREAD 
OF 11-IB RRANCHRS (DRTP-LTNR), 
OR CLOSER ONLY AT THE DIRECTION 
OF TIIE LANDSCAPE ARCIIIIBCT. 

I HEE PROTECTION FENCE DETAIL 
NO SCALE 

l=I =ll=l 1=111 I 

11=11= I-'' 1=1 -

" 

PERRENAL PLANTING DETAL 

VARIES 
(ABOUT 5' FOR 
A2-3" 
CAL. TRJIB) 

3'MTN. 

NOTES: 

NO SCALE 

1. 

~--THIN BRANCHES BY 1/3 RETAINING 
NORMAL PLANT SHAPE 

FASTEN TRE-E TO STAKE WITH TREE RING 
(DOUBLE STRAND #12 GAUGE TWISIBD 
WIRE & TWO PIECES OF 1/2" DIA. 
RUBBER HOSE) 

_,,.,.---j-j-------TREBWRAP 
t-------2" x2" HARDWOOD STA.K.HS 

CROWN OF ROOT BALL SHALL BEAR SAME 
~-++-------RELATIONTOFINISHGRADEASITBORETO 

PREVIOUS GRADE 

BALLED & BURLAPPED ROOT BALL 
~++-------CUT AND REMOVE TOP 1/3 OF BURLAP 

\Ii,\'/ 
CREATE SAUCER (MIN. 6") 

FDl"ISHGRADE 

1' 

1. 00 :"l"OT ALLOW AIR POCKETS TO FORM WHEN BACKFILLING 
2. DO ::-,,iOT DAMAGE MAIN ROOTS OR DESTROY ROOT BALL WHEN INSTALLING TREE STAKE 
3. REMOVE TREE RINGS, TREE WRAP AND STAKES TWO YEARS AFTER INSTALLATION 
4. WATER TREE THOROUGHLY SUBSEQUENT TO INSTALLATION 

DECDUOUS TFEE PLANTING DETAIL 
NO SCALE 

3'FORA 
5-7' CONIFER 

3'MIN. 

NOTES: 

""" 1. 00 NOT ALLOW AIR POQ(£TS TO FCRlrol WHEN BACl<FIWNG 
2. WAlER SHRUB 1HOOC11GR.Y SUBSEQUENT 10 INSTALI.ATION 

stflUB PLANTING DETAIL 
NO SCALE 

[' 

"--------FASTEN TREE TO STAKE WITH TREE RING 

[' 

(DOUBLE STRAND #12 GACGE TWISTED 
WIRE & TWO PIECES OF 1/2" DIA. 
RUBBER HOSE) 

CROWN OF ROOT BALL SHALL BEAR SAME 
.. s_t::----RELATIONTOF~SHGRADEASITBORE 

TO PREVIOUS GRADE 

BALLED & BURLAPPED ROOT BALL :::c------ CUT AND REMOVE TOP 1/3 OF BURLAP 

CREATE SAUCER (MTN. 6") 

FINISH GRADE 

I. OONOT ALLOW AIRPOCK..ETS TO FORM WHEN BACK.FILLING 
2. DO NOT DAMAGE MAIN ROOTS OR DESTROY ROOT BALL WHEN INSTALLING TREE STAKE 
3. RF.MOVE TREE RINGS AND STAKES TWO YEARS AFTER TNSTALLATION 
4. WATER TREE THOROUGHLY SUBSEQUENT TO INSTALLATION 

CONFEROUS I HEE PLANTING DETAIL 
NO SCALE 

Know what's below, 
Call before you dig. 

lHE LOCATIONS OF EXISTING 
UNDERGROUND UTILITIES ARE 

9-IOVIN IN AN APPROXIMATE WAY 
ONLY AND HA\IE NOT BEEN 

IN•EPENDENTL Y \IERIFIED BY THE 
O\\'NER OR ITS REPRESENTATIVE. 

THE CONTRACTOR SHALL DETERl.11NE 
lHE EXACT LOCA 11 ON OF ALL 

EXISTING UTILITIES BEFORE 
COMMENCING v«>RK, AN• AGREES TO 

BE FULLY RESPONSIBLE FOR ANY 
AND AU. DAMAGES WHICH MIGHT BE 
OCCASIONED BY THE CONTRACTOR'S 
FAIWRE TO EXACTLY LOCATE AND 

PRESERVE ANY AND ALL 
UNDERGROUND UTILillES. 

NOllCE: 
CONSTRUCTION SITE SAFETY IS THE 

SOLE RESPONSIBILITY OF THE 
CONTRACTOR· NEITHER THE OWNER 

NOR THE ENGINEER SHALL BE 
EXPECTED TO ASSUt.1E ANY 

RESPONSIBILITY FOR SAFETY OF 
THE WORK, OF PER~S ENGAGED 

IN THE WORK, OF ANY NEARBY 
STRUCTURES, OR OF ANY OlHER 

PERSONS. 

COPYRIGHT@2018 ATWELL LLC NO 
REPRODUCTION SHALL BE MADE 

WITHOUT lHE PRIOR WRITIEN 
CONSENT OF ATWELL LLC 
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OCTOBER 4, 2017 

12L01 l17 PSP RE\11EW 

12L13l17 PSP RE\11EW 

01/23/18 PSP RrnEW 

02/05/18 FSP/ENG RE\11EW 

REVISIONS 

5 10 
~ 

1" = 10 FEET 
DRAWN BY: CR 
CHECKED BY: 

P.M.: 

JOB #: 17002264 
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SHEET NO. fl " .. __________________________________________________________________________________________________________________________________________________________________________________________ .. __________ . 



L 
,[_ 
,,: 

C: 
I 

'' ~ 
cc 
/ 
cc 
~ 
LJ 
,n 

L 
-er_ 

' ,, 
/ 
u 
:,:: 
0 
/ ---, 
u 
~ 

l -~EPOXY COATED #4 BAR~' 
4• Old!T WH EN TJED TO OR CAST 4• 

.. INTEGRAL \IITl-1 PAI/HENT 1-. .. 

DltUSl•N CONCRE TE 
DETAIL LANE TI ES 

' H CYD I LFT 

Fl 1' -6" '{ AS SHOWN Q.0484 

F1 I ' -sn T,{ OMITTED 0.0484 

Fl 2'-{)" 1¾" AS SHO WN D,0610 

F4 2' -0" 1¾" OMITTED 0,0610 

F5 2' -6 " 1 T.t," AS SHO WN D.0737 

F6 2' -6" 111a" OMITTED Q.0737 F 

F TYPE CURB DETAIL 
(FOR CURB REPLACEMENT ALONG CARPENTER ROAD) 

NOT TO SCALE 

.,,,,,,,,,,,,,,,,,,,,...,.,,,,,,,,,,,...,. 1.5• LVSP WEARING COURSE 
~'-'-'-'-'-'-'''-''-''-''''''-''-'''''-''-'- ''' 1.Su LVSP LEVELING COURSE 
1/,//////////////////////////////,«i----2" 4E1 BASE 

' C 

·, '7• OF MDOT P1 PCC 
' 

--1-1/2" HMA LEVELING COURSE 

- 2" HMA BASE COURSE 

/////// <//////////////////// 

'' "" ",,," """' ,, '" ""'' """ ""' 
-.. l'l...l 1'1....1 n. t!! l! ,, n 8 ~ 10" MDOT 21AA r: SEE PLAN (TYP.) n 

4" CONCRETE' 

t . ' " (MAX.)' . -i I 
"" • 0 , u . _J L-.., · o _ c - <;: s::: ,c_:.[....-- COMPACT TO 95% OF 

" ' C ' " u C• - MAXIMUM UNIT WEIGHT 
LIMESTONE AGG. BASE 

-i I 1= I 11 '--1 1'-' 1-" 11 " I I" 'I I '-'-1 1 - I 

cl 1 ,- ' \_ COMPACTED SUBGRADE 
~: 
1. REFER TO CURRENTLY APPROVED WCRC HMA MIX DESIGNS 

AND BINDER REQUIREMENTS 
2. THE HMA THICKNESS SHALL MATCH THE EXISTING HMA 

THICKNESS IF GREATER THAN 5" 

R.O.W. ASPHALT PAVING SECTION 
(FOR PAVEMENT ~THIN COUNTY ROW) 

NOT TO SCALE 

4" SAND LEVELING LAYERJ 
COMPACTED TO 95'1 MIN. 

• 6" THICK CONCRETE WALKS TO BE PLACED 
ACROSS ROAD APPROACHES WITHIN THE COUNTY 
ROAD RIGHT OF WAY. 

CONCRETE SIDEWALK DETAIL 
NO SCALE 

- ~,,....--,-1----------------------1 ---
fJ TOP RAIL PALLET QUANTITY= 96 

1-1 /2" X 5-1 /2" X 95" Deco rail ribbed. 

m 
m 
m 
II 

PICKETS PALL8 QUANTllY = 16 Fill Kits 
5/8" X 11 -3t8· X 63-3/4" Section includes 
8 pickets. 

END CHANNEL 

BOTTOM RAIL PALLET QUANTllY = 96 
1-1 /2" X 5-1 /2" X 95" Oeoo rail ribbed 
lneludes steel channel. 

POST PALLET QUANTllY = 48 
5" X5" X 107" 
5" X 5" X 96" 

l'I-H~========d 
1\1-ilTE IIINYL FENCE -

ID-1--11-1-'i• I 

m 
=TCE'NTE.RS .,.________ s~ s . or· --------.i-

R- ~ 

~ -
TYPICAL SCREENING FENCE DETAIL 

(FOR REPRESENTATIVE PURPOSES ONLY) 
NO SCALE 

--

.,, 
•fJJ' 

i 

CONCRETE PAVING SECTION 
NO SCALE 

FOR USE IN DUMPSTER PAD AND ON-SITE 
DRIVEWAY AREAS. 
CONFIRM SECTION WITH GEOTECHNICAL ENGINEER 
PRIOR TO CONSTRUCTION. 

24" 

5 1/2" 1 3/4" 
1 :._:u :A_i I 

• 
• O> 

" 

_ •• B MDOT 21 AA O , , 

·
0 

~- _, c, :· -f)a O ~~~US~E_~,c,LIME~GO~~ ~, o .:]. c ~ : 

-111=11_\T' I 1'' 1"~'11"'11"111lL1 _L 

111 ' 
COMPACTED 
SUBGRADE 

NOT APPLICABLE FOR USE WITHIN PUBLIC 
RIGHT-OF-WAY. FOR ONSITE USE ONLY. 
PAVEMENT ~THIN THE RIGHT OF WAY SHALL 
CONFORM TO WCRC STANDARDS. 

ASPHALT PAVING SECTION 
CONFIRM SECTION ~TH GEOTECHNICAL REPORT 

NO SCALE 

4'-o" 
I I 

.,I' I I 
6'x2' ~ I ' 1 ' TYPICAL 

BICYCLE 

' ' 
,. 
' • f rv PARKING I • .• I , 

" ,_ ,,. 4 I .. ' I ' ' 

I_ f_ J , ' 
£IKli: HOO~S ' 

AT 4' O;C. " ' 
' ' ' ' ' 

' 

--c..-

' , ,_ 

' 

BIKE RACK DETAIL 
NO SCALE 

24" 

5 1/2" 1 3/4" 

~-
.-i ~ 

• 
• O> 

"' I t 
-'-+-', ~s~-1--- 'i,, 

"' I 

, 
v~ -

O> 

I 
q 

c; 
I 

0 
' 

PITCH IN CURB PITCH OUT CURB 

COMPONENTS 

TASKS Storm Sewer Catch Basin 
Ditches Outflow SCHEDULE Detention 

Silt Fence and Control Rip-Rap 
System Inlet Filters Basins 

Swales Structure 

Inspect for sediment, 
Weekly/Within 

floatables, and debris 
X X X X X X X 24 hrs after a Rain 

Event 

Removal of sediment, 
X X X 

As Needed & At 

floatables, and debris 
X X X X 

turnover 

Weekly/Within 

Inspection for erosion X X X X 24 hrs after a Rain 

Event 

Re-establish permanent 
X X X X As needed 

vegetation on eroded slopes 

Replacement of stone X At turnover 

NOTE: ,rAs Needed'r refers to when sediment has accumulated to a maximum of one foot depth and/or visually apparent debris exists 

TASKS 

Inspect for sediment, 

floatables, and debris 

Removal of sediment, 

floatables, and debris 

Inspection for erosion 

Re-establish permanent 

vegetation on eroded slopes 

Replacement of stone 

Mowing 

Inspect Stormwater system 

components during wet 

weather and compare to as-

built plans 

Make adjustments as 

determined by annual 

inspection 

BASE AND SUBBASE AGGREGATES TO EXTEND MINIMUM 1'-0" BEHIND BACK OF CURB. 

Storm Sewer 

System 

X 

X 

X 

X 

F4 CURB DETAIL 
NO SCALE 

4" CONCRETE 3" 
SIDEWALK \ - f-=--

• <0 

io -• "' 

NOT APPLICABLE FOR USE WITHIN PUBLIC 
RIGHT-OF-WAY. FOR ONSITE USE ONLY. 

WHERE THE CURB HEIGHT IS BEING REDUCED FOR ADA 
RAMPS THE RE-BAR SHALL HAVE A MINIMUM OF 3 
INCHES OF COVER BELOW THE TOP OF CURB 

INTEGRAL CURB AND SIDEWALK 
NO SCALE 

COMPONENTS 

Ditches Outflow SCHEDULE Pond Outlet Detention 
and Control 

Swales Structure 
& Rip-Rap Basin 

X X X X Annually 

X X X X As Needed 

X X X X Quarterly 

X X X X As needed 

X X X As Needed 

X 1-2 times per year 

X X X X Annually 

X X X X As needed 

Note: Stormwater maintenance is the responsibility of the building owner. Total Cost= 

NOTE: "As Needed" refers to when sediment has accumulated to a maximum of one foot depth, visually apparent 

debris exists, or if either of the storm water management basins do not drain within 48-72 hours after a rain event 
NOTE: No chemicals are allowed in stormwaterfeatures or buffer zones with the following exception: 

Invasive species may be treated with chemicals by a certified applicator. 

Annual 

Cost 

$ 600.00 

$ 1,400.00 

$ 300.00 

$ 500.00 

$ 700.00 

$ 400.00 

$ 400.00 

$ 500.00 

$ 4,800.00 

STORMWATER MAINTENANCE SCHEDULE (DURING CONSTRUCTION) STORMWATER MAINTENANCE SCHEDULE {POST-CONSTRUCTION) 

Know what's below, 
Call before you dig. 

lHE LOCATIONS OF EXISTING 
UNDERGROUND UTILITIES ARE 

9-IOVIN IN AN APPROXIMATE WAY 
ONLY AND HA\IE NOT BEEN 

INOEPENDENTL Y \IERIFIED BY THE 
O\\'NER OR ITS REPRESENTATIVE. 

THE CONTRACTOR SHALL DETERl.11NE 
THE EXACT LOCA 11 ON OF ALL 

EXISTING UTIUllES BEFORE 
COMMENCING v«>RK, AND AGREES TO 

BE FULLY RESPONSIBLE FOR ANY 
AND ALL DAMAGES WHICH MIGHT BE 
OCCASIONED BY THE CONTRACTOR'S 
FAIWRE TO EXACTLY LOCATE AND 

PRESERVE ANY AND ALL 
UNDERGROUND UllllllES. 

NOTICE: 
CONSTRUCllON SITE SAFETY IS THE 

SOLE RESPONSIBILITY OF THE 
CONTRACTOR· NEITHER THE OWNER 

NOR THE ENGINEER SHALL BE 
EXPECTED TO ASSUt.1E ANY 

RESPONSIBILITY FOR SAFETY OF 
THE WORK, OF PER~S ENGAGED 

IN THE WORK, OF ANY NEARBY 
STRUCTURES, OR OF ANY OTHER 

PERSONS. 

COPYRIGHT@2018 ATWELL LLC NO 
REPRODUCTION SHALL BE MADE 

WITHOUT THE PRIOR WRITIEN 
CONSENT OF ATWELL LLC 
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DATE 
OCTOBER 4, 2017 

12/01 /17 PSP RE\11EW 

12/13/17 PSP RE\11EW 

01/23/18 PSP RrnEW 

02/05/18 FSP/ENG RE\11EW 

REVISIONS 

• 0 

~ 
NO SCALE 

DRAWN BY: CR 
CHECKED BY: 

P.M.: 

JOB #: 17002264 

FILE CODE: -
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* MAXIMUM LANDING SLOPE IS 2.0t IN EACH DIRECTION 
[f TRAVEL. MlNIWM DIMENSlctJS 5' x 5 1 • SEE 
NOTES. 

H MAXIMUM RAlif' CROSS SLOPE IS 2.0t, RUNNING SUJ'E 
5l - rt. (B,3,: MAXIMUM), SEE NOTES. 

DETECTABLE WARNING SURFACE 
24" ACROSS FULL l(JOTH 
C SEE NOTES) 

nNON-WALKING" AREA 

SIDEWALK RAMP TYPE R 
(ROLLED SIDES) 

* LANDJNG 

FULL CURB HEIGHT MAY BE 
REDUCED TO ACCOMl.a:lATE 
MAXJl,UM SIDE FLARE SLOPE 

SIDEWALK RAMP TYPE F 
IFLARED SIDES. TWO RAt.l'S SHOWN) 

1\MooT 
DEPt,RlVE\JT QIRCC: I :.;H 

"''-, T . .Stcud lG 
MICI IIGAN DEPARTMENT OF TRANSPORTATION 

RIJ F!F:All OF r'.lF'/FI_GFMrnT STA'JrJARr: Pl. i;~J F:'lF! 

---"--
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• THE DETECTABLE WARNING SURFACE SHALL BE LOCATED 
SO THAT THE EDGE NEAREST THE RAIL CRCISSJNG IS 
6' MINIMUM ANO 15' MAXIMUM FROM THE CENTERLINE 
OF THE NEAREST RAIL, DD NOT PLACE DETECTABLE 
WARNING ON RAlLROAD CROSSING MATERIAL. 

-- - - -SIDEWALK (TYP. J 

_ -- - -- DETECTABLE WARNING SURFACE 
24» ACROSS FULL IIDTH !SEE NOTES I 

D 

--i----,"'4 .. --- - PEDES TR IAN GATE l 'IIHERE PROVIDED) 

DETECTABLE WARNING SURFACE 
24» ACROSS FULL WID TH !SEE NOTESl 

DETECTABLE WARNING AT RAILROAD CROSSING 

NEAREST EDGE WITHIN 
2" OF SHOULDER 

SIDEWALK 

DETECTABLE WARNING SURFACE. 
24" ACROSS FULL WIDTH 
!SEE HOTI:5I - ---

DETECTABLE WARNING AT FLUSH SHOULDER OR ROADWAY 

MICHIGAN DEPARTMENT OF TRANSPORTATION 
OLJR:t\U o r DCVCLO?MCNT STr.N)/•RD Fv,r, r oR 
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* M.IXII.UIA Lo!.NOING SLOPE IS 2.0'/. IN EACH OIRECTIOH 
OF TRAVEL. MINIMUM DIMENSIONS 5' x 5'. SEE 
NOTES . 

H MAXII.UM Roi.MP CROSS SLOPE IS 2.0i, RUNNING SLOPE 
51; - 1'1. 16,3'1. MAXHIUMI. SEE NOTES. 

ll'ALK ING AREA 

' 

/- "NCtHiALKING" AREA 

_ - - - RQLED CURB 

DETECTABLE WARNING SURFACE 
24" ACROSS FULL WIDTH 
l SEE NOTES I 

SIDEWALK RAMP TYPE RF 

PAVEK:NT 
CURB RAMP 

OPENING 

l 

!ROLLED / FLARED SIDES) 

RAI.IP RUN * LANDING 

_ - - DETECTABLE iiARNING SURFACE 
24" ACROSS FULL WIDTH ISEE NOTES I 

- RAMP SLOPE 51 - 7'I. 
(6.3'1. MAXIIIJ~I SEE NOTES 

RAMP ,I.HO LANDING SLAB THICKNESSES 
SHALL BE AS CALLED FOR ON THE PLANS 

REINFORCEr.ENT AS IN 
ADJACENT CURB & GUTTER 

1" EXPANSION JOINT 

GRADE BREAK 

MAXll,I.JM 

CURB TYPE 
RISE 

I INCHES) 

4 B 

Bl ,,, l 

B2 
,,, l 

Bl ,,, l 
01 ,,, L 

D2 ,,, l 

03 ,,, l 

Cl ,,, ,,, 
C1 ,,, ,,, 
C3 ,,, ,,, 
C4 ,,, ,,, 
cs L ,,, 
C6 L ,,, 

' L__ 

SECTION A-A 

PAVEMENT SHALL ENO FLUSH 
WITH THE GUTTER PAN 

MATCH AA~ SLOPE 
HOT TO EXCEED 
MO:IMUM RISE B 

Hf- 5.Q,: MAX. 

-- RAMP SHALL um FLUSH 
111TH BAn Of CURB 

-tff TIIANSJTION ADJACENT GUTTER PAN 
CROSS SECTION TO PROVIDE 5,0'i; 
MAXIMUt.1 COUNTER SLOPE ACROSS 
THE RAMP OPENJNG-

Fl ,,, ,,, SECTION THROUGH CURB RAMP OPENING 
F1 ,,, ,,, (TYP ICAL ALL RAl,f' TYPES) 

Fl ,,, ,,, 
F4 ,,, ,,, 
FS L ,,, 
F6 L ,,, 

FOR CURB TYPES SEE 
STANDARD PLAN R-3•-SEAJES 

* GRADE 
BREAK---. 

- - - - s.otNAX. RUNNING SLOPE 
BEYOND BOTTOM GRADE BREAK, 
SEE SECTION B-B 

. - - WHERE EITHER END IF THE BOTTOO 
GRADE BREAK IS liKlRE TH~N 5' FROM 
THE BACK OF CURB, THE DETECTABLE 
lllAANING SHALL BE LOCATED AT THE 
BACK Cf" CUAB, IDOOE ORIENTATION 
IS HOT SIGNIFICANT ON RADJUSI 

S IDEll'ALK RAIi' LOCATED IN RADIUS I TYPE R SHOWN J 
(GRADE BREAK OFFSET GREATER THAN 5' I 

MICI IIGAN DEPARTMENT OF TRANSPORTATION 
; rm=Al_l C:F CF,·~I 0Pl'hEl'1T ~TN-IIJAR LJ Pi AN FOP 
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LEGEND 

• SLOPED SURFACE 

!l'I E 

~ 
~ 

() 

DETECTABLE WARNING 

"NON-WALKING" AREA 

CROSSWALK MARKING 

PREFERRED LOCATION 
OF DRA INAGE INLET 
( TYP, J 

SIOE\IALK RAl.f' PERPENDICULAR TO RADIAL CURB (TYPE F SHOIIN) 
ALTERNATE LOCATION 
OF DRAINAGE INLET 
(TYP.) 

( USE 111TH RADIAL CURB \IIHEN THE CROSSWALK ANO SIDEWALK) 
RAW ARE HOT ALIGNED 

'jjHERE BOTH ENDS OF THE 
BOTTO~ GRADE BREAK ARE 
'jjlTHIN S' OF THE BACK OF 
CURB, THE DETECTABLE 
'jjARNING SHALL BE LOCATED 
ON THE RAl,f' SURFACE AT 
THE BOTTOM GRADE BREAK.. 

* GRADE BRE~K ITYP I 

2'.I. I5,0'.I. MAX.) SLOPE BEYOND 
BOTTOM GRADE BREAK 

SIDEWALK Roi.MP PERPENDICULAR TO TANGENT CURB 
(TYPE F AND TYPE RF SHOI/N) SIDEWALK RAMP LOCATED IN RADIUS <TYPE R SHOWN) 

I GRADE BREAK OFFSET LESS THAN 5' I 

• GRADE BREAKS AT THE TOP ANO BOTTOM OF 
CURB RAWS SHALL BE PERPENDICULAR TO 
THE DIRECTION OF TRAVEL, 

.a TRANSJTION ADJACENT GUTTER PAN CROSS 
SECTION TO PRO'i'JDE s.o.,; MAXIMUM COUNTER 
SLOPE ACROSS THE RAMP ll'E.NING. 

SEE SHEET 2 FOO CURB RAl,f' (J'ENJNG 
DETAILS, 

CURB RAMP 

PAVEMENT .. l (J'ENJNG 

_ 5_:Q_,:_~ " _,I5.D"/. MAX.) 

-- 1" HPAHSJl].I JO INT 

APPROACH AREA SHALL 
ENO FLUSH WITH BACK 
IF CURB 

RAMP RUN 

R/dif' SLOPE 5% - 1'1. 
CB.J't MAX IMUM I SEE NOTES 

RANP AND LANDING SLAB TH ICKNESSES 
SHALL BE AS CALLED FOR ON THE PLANS 

24" DETECTABLE 'IIARNING, 
EXTENOINC THE IIJDTH OF 
THE RAW. 

SECTION B,B 

SIDEWALK RAMP ORIENTATION 

MICHIGAN DEPARTMENT OF TRANSPORTATION 
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* MAXJ!,UM LANDING SLCPE IS 2,0i IN EACH DIRECTION 
OF TRAVEL. MINIMUM DJK:NSl(J-1S 5' x 5'. SEE 
NOTES, 

ff MAXJ!,UM RAW CROSS SLOPE IS 2,0'f., RUNNING SLOPE 
5i - 7,-; (8.3'1. MAXIMLil,11. SEE NOTES. 

RCUED CURB - - -

/-- "NON-WALKING" ~EA 

DETECTABLE I/ARNING SURFACE 
24" ACROSS FULL WIDTH 
( SEE NOTES l 

SIDEWALK RAMP TYPE P 
(PARALLEL RAMP) 

DO NOT USE IN AREAS I/HERE Pl].ID!NG MAY OCCUR "N(}l-WALKINGN AREA -

"NOH-WALKING" AREA 

', 
' 
I 

DETECTABLE lMRNJNG SURFACE 
24" ACROSS FULL WIDTH 
( SEE NOTES J 

SIDEWALK RAMP TYPE C 
(COI.IBINUJON RAl,IPJ 

DETECTABLE WARNING SURFACE 24' 
ACROSS FULL WIDTH IF MEDIAN WIDTH 
JS AT LEAST 5' -o". OTHERWISE NO 
DETECTABLE WARNING JS REQUIRED, 

SIDEWALK RAMP TYPE M 
(l>E• IAN ISLAND) 

MICHIGAN DEPARTMENT OF TRANSPORTATION 
G!JF! C~.u 01 D[',n:::Pti[NT $TAN[ :Ar1D FL~}. ,Ofl 
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5D'Z TO 65't 
OF BAS[-, Z 7~ 

~~"-.;-;±_ I 

ALIGNED IN DIRECTION OF TRA'i'EL AND 
PERPrnDICULAR (00 RADIAL) TO GRADE BREAK 

................... · 1 .................... .................... 
•••••••••••••••••••• 
··················•• -T,--@@@@ 

" ,@ @,. ·1· 
@@@@ 

c-....................... ~-· · · · · · · · · · · · · · · · · · · · .................... ...•.....•.•........ .................... 
0,65" 
~JN.'" --

DOME SECTION DOME SPACING DOME ALIGNMENT 

DETECTABLE WARNING DETAILS 

NOTES: 

DETAILS SPECIFIED iJ,J TH IS PLAN APPLY TO ALL CONSTRUCTION, 
RECONSTRUCTION, 00 AL TERATl•N IF STREETS, CURBS, OR SIDEWAL~S 
IN THE PUBLIC RIGHT IF WAY, 

SJDE\iALK RAMPS ARE TO BE LOCATED AS SPECIFJED ON THE PLANS OR 
AS DIRECTED BY THE ENGINEER. 

RAMPS SHAU BE PROVIDED AT ALL CCRNERS OF AN I NTERSECTION 
WHERE THERE JS EXIST ING OR PROPOSED SIDEll'ALK ANO CURB, RAMPS 
SHALL ALSO BE PROVIDED AT MARKED AND/OR SJGNALIZED MID-BLOCK 
CROSSJNGS. 

SURFACE TEXTLJRE OF THE RAIM' SH ALL BE TI-IH OOTAINED BY A COARSE 
BROOMING, TRANSVERSE TO THE RUNNING SLOPE, 

SIDEWALK SHALL BE AAMPED \fHERE THE DRIVEWAY CURB IS EXTENDED 
ACROSS THE WALK. 

CARE SHALL BE TAKEN TO ASSURE A UN !FOAi.i GRADE ON THE RAI.IP, 
WHERE CONDJTIONS PERMIT, IT IS DES IRABLE THAT THE SLOPE Cf THE 
RAMP BE IN ONLY ONE DIRECTION, PARALLEL TO THE DIRECTION OF 
TRAVEL, 

RAMP WIDTH SHALL BE INCREASED, !F NECESSAAY, TO ACC0"'10DATE 
SIDEWALK SNOll REMOVAL EOIJ IP!.'ENT NORMALLY USED BY THE 
MUNICJPAL ITY. 

WHEN S' MINl~M WIDTHS ARE NOT PRACTICABLE, RAMP 'lfJOTH MAY BE 
REDUCED TO NOT LESS THAN 4' ANO LAND INGS TO NOT LESS THAN 
4' X 4', 

DETECTABLE WARNING SURFACE COVERAGE 1S 24« MINl~UM IN THE 
DIRECTION OF RA ll'/PATH TRAVEL ANO THE FULL WID TH Cf THE 
RAMP/PATH OPENING EXCLUDING CURBED CR FLAAED CURB TRANSITION 
AREAS. A BORDER OFFSET NOT GREATER THAM 2" MEASURED ALONG 
THE EDGES OF THE DETECTABLE WARNING JS ALLOWABLE. FOR RADIAL 
CURB THE OFFSET !S I.IE/I.SURED FR~ THE ENDS Cf THE RAD I US. 

FCR NEIi' ROADWAY CONSTRUCTION, THE RAMP CROSS SLO PE MAY NOT 
EXCEED 2.0'Z. FOO ALTERATIONS TO EXISTING ROADWAYS, THE CROSS 
SLOPE 1,1,!,Y BE TR ANSITIONED TO I.EH AN EXISTING ROADll'AY GRADE. 
THE CROSS SLOPE TRANSITION SHALL BE APPLI ED UNJFORMLY OVER THE 
FULL LENG TH or THE RAMP, 

THE ~AXIMUM RUNNING SLOPE OF 8.3'i; IS RELATIVE TO A FLAT l •'Z) 
REFERENCE. HOWEVER , lT SHALL MOT REQUIRE ANY RAW' OR SERIES 
•F RAMPS TO EXCEED 15 FEET IN LENGTH. 

DRAHi AGE STRUCTURES SHOULD HOT BE PLACED IN LINE WI TH RAMPS. 
THE LOCATION OF THE RAMP SHOULD TAKE PRECEDENCE OVER THE 
LOCA TION OF THE DRAINAGE STRUCTURE. \IIHERE EXISTING DRAINAGE 
STRUCTURES ii.RE LOCATED IN THE RAMP PATH OF TRAVEL, USE A 
MANUFACTURER'S ADA COWLlANT GRATE, OPENINGS SHALL NOT BE 
GREATER THAN 1,{. ELONGATED OPENINGS SHALL BE PLACED SO THAT 
THE LOOG Dlt.lENSl•N IS PERPENDICULAR TO THE DOMINANT DIRECTION 
OF TRAVEL. 

THE TCf' OF THE JOINT FI LLER FOR ALL RAMP TYPES SHALL BE FLUSH 
ll'ITH THE ADJACENT CONCRETE. 

CROSSI/ALK AND STOP LINE W.RKINGS, IF USED, SHALL BE SO LOCATED 
AS TO STOP TRAFFIC SHORT OF RAMP CROSSINGS, SPE.CIFJC DETAILS 
FDA MARKING AJ>PLICATIONS ARE GIVEN IN THE HMICHIGAH I.IANUAL ON 
UNIFORN TRAFFIC CONTROL DEVICES". 

FLARED SI•ES WITH A SLOPE OF 101. f.lAXlt.tJM, MEASURED ALONG THE 
ROADSIDE CURB LINE, SHALL BE PROVJOEO WHERE AN UNOBSTRUCTED 
CIRCULATION PATH LATERALLY CROSSES THE SIDEWALK RA~P. FLARED 
SIDES ~AE NOT REQUIRED WHE RE THE RAIi' JS BORDERED BY 
LANDSCAP IMC , UNPAVED SURFACE OR PERMANENT FIXED OBJECTS. 
ll'HEAE THH ARE NOT REQUIRED, FL~RED SIDES CAN BE CONSIDERED IN 
ORDER TO AVOID SHARP CURB RETURNS AT RAMP OPENINGS. 

DETECTABLE WARNING PLATES l,IJST BE INST,l,L lE• US! NG FABRICATED OR 
FIELD CUT UNITS CAST AND/OR ANCHORED IN THE PAVEf.lENT TO RESIST 
SHJFTING OR HEAVING. 
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* W.XIMUN LANDING SLOPE IS z.oi IN EACH DIAECT l l),I 
OF TRA~EL. NINJl,IJM Dlt.ENSJONS 5' x 5'. SEE 
NOTES. 

fl- W.XJMUN AAl.f' CROSS SLOPE JS 2, Oji';, RUNN [NG SLOPE 
5'1.: - 7i (8.3,: MAXlt.JJMl. SEE NOTES. 

,- - "NON-WALK ING» ARE,!, 

ROLLED CURB 

2" MAXH,l.lM DETECTABLE WARNING BORDER OFFSET t.EASUREO 
FROM THE ENOS OF THE RADIUS. SEE NOTES 

< RADJAL DETECTABLE WARNING SHOWN 

- "NON-WALKING" AREA 

• LANDING - ~..., 
\ 

2" MAx:JMUN •ETECTA!ILE WARNING BllWER OFFSET MEASURED 
FROM THE ENOS OF THE RADIUS, SEE NOTES - - -

( TANGENT DETECTABLE WARNING SHOWN ) 

SIDEWALK RAMP TYPE D 
I OEPAESSE.D CORNER I 

, , 

USE ONLY ll'HEN INDEPENDENT DIRECTIONAL RA~S CAN NOT BE CONSTRUCTED FOR EACH CROSSING DIRECTION 

II = R - d 

DRIVEIIAY 

F 
I I I I :° t 
I ~ I 
I i: 1 I 
I g; I 

•.6 R 

MICHIGAN DEPARTMENT OF TRANSPORTATION 

SIDEWALK RAMP AND 
DETECTABLE WARNING DETAILS 

3-31-2017 R-28-J 
F.H.W.A. APPRCN~L PLAN DAIE 

NOTE: 
lll - MIN[MUM WIDTH OF THICKENED C~CRETE Sl•EWALK. 
( R - d ) SHALL NOT BE LESS THAN DRIVEWAY 'ill•TH, 

THE "R" 0I1,ENSJON JS SPECIFIED IN THE PUBLICATION 
" AOM[N[STAATIVE ALLES REGUL.1.TING DRIVEWAYS, BAN~AS 
~NO P~R.I.DES OH OA OVER HICHWAYSN. 

---- THICKEI-E:D CONCRETE SIDEIALK 

_.A--, OCRECTION 
~ Of TRAFFIC 

SHEET 

4 OF T 

CONCRETE DRIVEWAY OPENING LAYOUT 

ALI ON DR IVEWAY RETURN TO FIT CPENING IN CURB & GUTTER 
"R" 

CONTRACTI ON ffi PLANE/ 
Cf \IEAIC.NESS JOINT -·-

f-"--"'--"--'-'--',"", ~' ac,f,-'I' '-"''--"'-'-'-"--'""~· 'c,, ,+ . C ' , , •, . , ' , 
/ ((, FLOW L [N[ CONTR4CTION OR PLANE_/ 

OF WEAKNESS JOINT --✓ 

ff TO FROOT EDGE Cf QJTTER PAN 

fft- USE "W" JOINT IF M DRIVEWAY 
AND CURB ARE POORE• 
l«:INOLITHICAL.L l Ill SYMBOL "B"A 
JO[NT IF IBEY ARE POURED A 
IN STAGES. 

1" EXPANSION JOINT -· / ff 1' -6 " 
!FOR CURB & GU TTER 

NOT TIED TO 

SECTION A - A 

CONCRETE DRIVEWAY OPENING, DETAIL L 
ALIGN DRIVEWAY RETURN TO FIT CPENJNG IN CURB & GUTTER 

--- - PLANE CF WEAKNESS JOINT ~---

GUTTER 1' -6. + CURS & GUTTER 

SECTION B - B 

RADIUS AS SPECIFIED ON PLANS 
OR AS DIRECTED BY THE EN GJNE[R 

CONCRETE PAVEi.ENT l 

- n 1' -6" ''-._~ 1' E~P.1.NSION JOI NT 
( FDA CURB & GUTTER 

NOT TIED TO 
CONCRETE PAVEliErm 

liCr: <h),~~i~~f-~:(+-: ---~;] 
~----- '· 

- -~ REINFCllCEMENT AS IN ADJACENT CURB & GUTTER 

SECTION A - A 

CONCRETE DRIVEWAY OPENING, DETAIL M 

NOTE: 
FOR ROADWAYS WITH CONCRETE PAVfl,l£NTS. LONG ITIJDIHAL LANE TIES WILL 
BE CONT[NLIDLIS THROUGH THE DA JVfUY OPEN ] NG AND THE SPACING OF Tl£ 
#5 BARS (N CONCRETE DRIVEWAYS SHALL BE ADJUSTED TO .I.VOID COOFLICT 
WITH THE LONGITUDINAL LANE TIES. 

~------------------------< MICH IGAN DEPARTMENT OF TRANSPORTATION 
CJUREAU OF HIGHWAY DEVELOPr..:Er-r $TANDMD PLAN FOO 

DRIVEWAY OPENINGS 
& APPROACHES , 

AND CONCRETE SIDEWALK 
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Know what's below, 
Call before you dig. 

lHE LOCATIONS OF EXISTING 
UNDERGROUND UTILITIES ARE 

9-IOVIN IN AN APPROXIMATE WAY 
ONLY AND HA\IE NOT BEEN 

IN•EPENDENTL Y \IERIFIED BY THE 
O\\'NER OR ITS REPRESENTATIVE. 

THE CONTRACTOR SHALL •ETERl.1INE 
lHE EXACT LOCA 11 ON OF ALL 

EXISTING UTILITIES BEFORE 
COMMENCING v«>RK, AN• AGREES TO 

BE FULLY RESPONSIBLE FOR ANY 
AND AU. DAMAGES WHICH MIGHT BE 
OCCASIONED BY THE CONTRACTOR'S 
FAIWRE TO EXACTLY LOCATE AND 

PRESERVE ANY AND ALL 
UNDERGROUND UTILITIES. 

NOllCE: 
CONSTRUCTION SITE SAFETY IS THE 

SOLE RESPONSIBILITY OF THE 
CONTRACTOR· NEITHER THE OWNER 

NOR THE ENGINEER SHALL BE 
EXPECTED TO ASSUt.1E ANY 

RESPONSIBILITY FOR SAFETY OF 
THE WORK, OF PER~S ENGAGED 

IN THE WORK, OF ANY NEARBY 
STRUCTURES, OR OF ANY OlHER 

PERSONS. 

COPYRIGHT@2018 ATWELL LLC NO 
REPRODUCTION SHALL BE MADE 

WITHOUT lHE PRIOR WRITIEN 
CONSENT OF ATWELL LLC 
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Earthwork 

1.00 GENERAL 

1.01 DESCRIPTION 

A. The CONTRACTOR shall perform all excavation and backfilling necessary to complete the work. 

This shall include the excavation of earth and rock, the removal and disposal of unsuitable material, 

dewatering, placement of suitable fill and backfill material, pipe boring and jacking, all quality 

assurance testing. and the restoration and final grading for all earth surfaces. 

1.02 WORK WITHIN RIGHTS-OF-WAY 

A. Where the governmental bodies having jurisdiction or the streets or rights-of-way have specific 

specifications relating to the requirements for work within their jurisdiction, sudl requirements must 

be met as a minimum requirement, and if these Specifications impose further limitation on the work, 

they shall also be met as the required work standard. 

8 . During all operations of the CONTRACTOR in the streets and roadWays, the CONTRACTOR shall 

maintain barricades. lights, and warning signs as required by the agency having jurisdiction. 

1.03 WORK WITHIN EASEMENTS 

A. During construction within any easements. the CONTRACTOR shall confine himself to the limits 

shown on the Plans. He shall notify property owners in advance of moving equipment on 

easements and use of the access routes which will be designated by the OWNER. The OWNER 

will cooperate in working out the details of access. The topsoil over the trench shall be removed 

and carefully replaced upon completion of the work. The backfill of the trench in the easement may 

be left slightly high to provide for any slight residual settlement Any trees, shrubs, or bushes 

removed shall be replaced to the satisfaction of the property owner. 

1.04 SOIL BORINGS 

A. Soll boring results. if taken on a site, are appended to these Specifications with locations noted. 

Boring logs are shown to be generally representative of the site and to assist in the design and 

construction of the work. 

2.00 PRODUCTS 

2.01 BACKFILL MATERIAL 

2.02 

A. For areas not requiring "granular backfill" material, backfill shall be of the excavated material, with 

the exception that materials such as soft clay, topsoil, muck, cinders, vegetable matter, refuse, 

boulders and other objectionable and non-packing earth shall be excluded from the backfill and 

removed from the site. Stone larger than 3 inches in any dimension shall be excluded from the 

backfill and removed from the site by the CONTRACTOR. 

8 . Where •granular material'" backfill is required as specified herein, backfill material shall be defined 

as a material meeting granular material Class ti as defined in 2003 MOOT 902.08. 

C. All utilities within road right-of-way corridor (existing or proposed) shall be backfilled with MOOT CL 

II granular material oompacted to 95% maximum unit weight. 

D. All utilities shall be installed with 2 NS sand bedding or better. 

ENCASING PIPE 

A. Steel encasing pipe for boring and jacking shall conform lo the requirements of either, ASTM A53, 

Type E or s. Grade B or ASTM A 139, Grade 8. 
8 . Steel encasing pipe used under channels and highways shall meet the requirements of the 

govemmentat agency having jurisdiction and the following minimum requirements: 

Nominal Diameter Maximum Wall 
(Inches) Thickness 

Under 13 0.188 inches 

13-24 0.250 inches 

25-36 0.312 inches 

42 0.438 inches 

48 0.500 inches 

54 0.563 inches 

C. Steel encasing pipe used under railroads shall meet the requirements of the railroad and the 

following minimum requirements: 

D. 

E. 

F. 

Minimum Wall Thickness ~nches} 

Nominal Diameter Coated or Ca1hochcaty Uncoated & Uttproteaed 

(Inches) Prooe""° 

Under 14 0.180 0.251 
14-16 0.219 0.282 

18 0.250 0.313 
20 0.281 0.344 
22 0.312 0.375 
24 0.344 0.407 
26 0.375 0.438 

28-30 o.406 0.469 
32 0.438 0.501 

34-36 0.469 0.532 
38-42 0.500 0.563 

48 0.563 0.626 

Casing pipe joints shall be welded to form a leak-proof continuous casing. 

The inside diameter of casing pipe shall be at least 2 inches grealer than the largest outside 
diameter of the carrier pipe joints or oouplings for carrier pipe less than 6 inches in diameter, and 
al least 4 inches greater than the largest outside diameter of the carrier pipe joints for carrier pipe 
6 inches and over in d iameter, unless otherwise shown on the Plans. 

The steel casing pipe shall be of smooth interior and shall be placed accurately to line and grade, 
allowing for the encased pipe thickness and supports under each length of encased pipe. 

3.00 EXECUTION 

3.01 GENERAL EXCAVATION 

A. Excavation shall be perfonned by any practicable method consistent with the integrity and protection of the 
work and neighboring structures, workmen, and the public. Topsoil shall be separately removed and 
stockpiled for reuse. 

B. All excavation, except where necessary to tunnel, bore or jack under roads, railroads, tree roots and other 
obstructions within the limits indicated on the Plans, may be open cul from the surface. Tunneling or boring 
under trees sha ll be considered as incidental to construction and will not be considered as cause for 
request for additional payment. 

C. Foreign material or unsuitable foundation material encountered such as wood, b-OUlders, etc., which 
obstruct the excavation, shall be removed. Such materia ls found at the bottom of the excavation shall be 
removed and lhe foundation restored with approved materials. 

0 . If excess excavation is made or the material becomes disturbed so as lo require removal beyond lhe 
prescribed limits, the resulting space shall be fil led with selected material solidly tamped into place, in not 
more than 6-inch layers to the satisfaction of the ENGINEER, before the construction work proceeds. At 
the direction of the ENGINEER, the excess excavation may be filled with 2000 psi concrete at the 
CONTRACTOR'S expense. 

E. The excavation shall be kept dry during the work. Where water is encountered in the excavation, ii shall 
be removed by pumping or well points. All necessary precautions shall be taken 10 prevent damage to 
existing wells and to completed or partially completed structures. The CONTRACTOR shall be responsible 
for all damages caused by him due to inadequate or improper protection. 

F. The CONTRACTOR shall take ample precautions to protect all trees and ornamental shrubbery not within 
the limits of the construction areas. or within the construction areas shown on the Plans to be retained from 
injury by workmen. equipment, or any oll1er agencies connected with the work. including subcontractors. 
Such protection shall be provided during the progress of the excavation. grading, or other phases of the 
work as necessary. Such trees or shrubbery shall be surrounded by protective posts or fencing before 
construction begins, when in judgment of the ENGINEER, such precautionary measures are necessary. 11, 
as a result of any phase of the work, trees are damaged or it is necessary lo remove limbs in the way of 
construction, the repair of the damage and such limb removal shall be done by the CONTRACTOR as 
directed by the ENGINEER. All costs for the protective work shall be borne by the CONTRACTOR as 
incidental 111e Ccntract work. 

G. Any excavation not backfilled at the end of each day must be clearly marked and surrounded by 
appropriate safety fencing as directed by the ENGINEER. If directed by the ENGINEER, the 
CONTRACTOR shall cover the open excavation with a steel plate and light the excavated area. 

3.02 EXCAVATION FOR SEWERS AND WATER MAINS 

A. Trenches shall be excavated to the depth required with allowance for bedding the pipe. The trench shall 
be cut wider and deeper at each pipe joint location to provide for property completing the pipe joint and to 
relieve the joint of all loadings. 

8. The wid th of the trench at the top of a rigid pipe shall be sufficient to allow the pipe to be laid and jointed 
properly and shall provide for a minimum net clearance of 6 inches and a maximum net clearance or 12 
inches on each side of the barrel of the pipe and to allow the backfill to be placed and properly compacted. 

C. The width of trench at the top of a flexible pipe backfill when using concrete bedding shall be sufficient to 
allow the pipe to be laid and jointed property with the minimum net clearance of 12 inches and a maximum 
net clearance of 18 inches on each side of the barrel of the pipe. 

D. Where lhe conditions or the ground require or where the work is in close proximity of existing structures. 
the sides of excavation shall be securely held by bracing and/or sheeting which may be removed in units 
when the level o f the backfill has reached a point where it is safe to pull the sheeting without disturbing the 
protected feature. No sheeting, bracing, or other timber shall be left in the excavation upon the completion 
of the main or other structures, except with the specific review and direction of the ENGINEER. 

E. Other underground mains, sewers or structures encountered in the excavation shall be adequately 
supported during the CONTRACTOR'S operations. and before backfilling, shall be given permanent 
support as directed by the ENGINEER to meet the standards or requirements of the owning utility or 
agency. 

F. Water, sewer, gas and other utility services disturbed by the CONTRACTOR in his operations shall be 
repaired or replaced in a manner equal to the original condition by the CONTRACTOR at his own expense. 
Where these services are encountered and are undamaged, they shall be supported and/or protected by 
the CONTRACTOR at his expense against later setttement and/or damage after backfill. The 
CONTRACTOR shall consult the agency or the utility finn having jurisdiction over any duct line, gas main. 
etc., which may cross the excavation to determine method of supporting such duel or pipe. 

G. All excavated material shall be piled in a manner that will not endanger the work and that will avoid 
obstructing sidewalks and driveways. Hydrants under pressure, valve manhole covers, valve boxes, curb 
stop boxes, fire and police call boxes, or oll1er utility controls shall be left unobstructed and aocessible until 
the work is completed. Gutters shall be kept clean. or other satisfactory provisions made for street 
drainage, and natural water courses shall not be obstructed except as otherwise provided for herein on a 
temporary basis. 

3.03 EXCAVATION FOR STRUCTURES 

A. Excavation for structures shall be extended sufficiently beyond the limits of the structure to provide ample 
room for fonn construction and for practicable construction methods to be followed. 

8. Requirements for excavation of sewers and water mains shall also apply to this Section. 

3.04EXCAVATION FOR PAVED SURFACES 

A In excavating around manholes and catch basins or inlets, care shall be exercised to avoid removing the 
casings and pushing dirt into the structures. Dirt pushed into manholes, catch basins or inlets by the 
CONTRACTOR's operations shall be immediately removed so that the dirt will not be carried into the 
sewer by the flow of sewage or storm water. 

8. The CONTRACTOR shall take ample precautions to pro tect all trees and ornamental shrubbery not within 
the limits of the construction area, or within the construction areas shown on the Plans to be retained from 
injury by workmen, equipment, or any other agencies connected with the work, including subcontractors. 
Such protection shall be provided during the progress of the excavation, grading, or other phases of the 
work as necessary. Such trees or shrubbery shall be surrounded by protective posts or fencing before 
construction begins, when in the judgment of the ENGINEER, such precautionary measures are 
necessary. If, as a result of any phase of the work, trees are damaged or it is necessary to remove limbs 
in the way of construction, the repair of the damage and such limb removal shall be done by the 
CONTRACTOR as directed by the ENGINEER. All costs for the protective work shall be borne by the 
CONTRACTOR as incidental to the Contract work. 

3.05ROCK EXCAVATION 

A. Rock excavation shall consist of excavating igneous, metamorphic and sedimentary rOd< which cannot be 
excavated without continuous drilling and blasting or drilling and splitting to fracture the rock. Blasting shall 
be pennitted only after it has been shown that other methods of excavation are impractical. All rock 
excavation shall be carried to a minimum depth or 8 inches below the pipe or manhole bottom and to the 
bottom of all footings. The width of the rock excavation shall not exceed the diameter of the pipe plus 12 
inches on either side or the edge o f the foundation footing. 

8. When the use of explosives is necessary for the progression of the work, the CONTRACTOR shall comply 
with all laws. ordinances and applicable safety code requirements and regulations relative to the handling, 
storage and use of explosives and protection of life and property. A person competent and experienced in 
the use of explosives shall be employed to supervise the work. The CONTRACTOR shall schedule all 
blasting for a definite hour of the day and shall so notify all residents and businesses in the area as to the 
scheduled day and hour for such blasting operations. Explosive materials shall not be stockpiled and 
stored in residential areas. Explosives and initiating devices shall not be carried in the same vehicle. 

C. Suitable weighted plank coverings or timber mats shall be provided to confine all materials lifted by blasting 
within the limits or the excavation of trench. Excessive blasting or overshooting shall not be permitted. 
Ally material outside of the authorized excavation cross section which may be shattered or loosened shall 
be removed at the CONTRACTOR'S expense. The CONTRACTOR shall be responsible for all damage 
resulting from the use of explosives. 

3.06 PIPE BORING AND JACKING 

A. The CONTRACTOR shall obtain all necessary permits for jacking the encasing pipe under channels, 
highways and/or railroads and shall notify the governmental agency and/or company having jurisdiction 48 
hrs before work at any crossing is started. The CONTRACTOR shall pay all costs for an inspector and/or 
flagmen required by a railroad or governmental agency. 

8 . A suitable approach trench shall be opened. adjacent lo the toe of the slope of the embankment. The 
approach trench shall be long enough to accommodate the length of pipe units to be placed, and wide 
enough to provide sufficient working room. Guide timbers or rails for keeping the pipe on-line and grade 
shall be installed in the bottom or the trench and heavy Limber backstop supports installed at the rear of the 
trench to take the thrust of the jacks. A timber bearing a "pushing frame" shall be built and furnished to fit 
or matcl1 the end of the pipe to be jacked. so that the pressure of the jacks will be evenly distributed over 
the end of the pipe. Two (2) hydraulic jacks of sufficient power shall be used lo apply pushing or jacking 
pressure. For finn ground, excavation shall be carried on from inside the pipe. not to exceed twelve (12) 
inches ahead or the lead pipe. For unstable ground, the lead pipe shall precede the auger. Excavation at 
the top and sides shall be accurately cut 10 line and grade. Adjoining sections of steel pipe shall be 
welded. Pipe shall be jacked on suooessive shifts until completed 10 guard against the "freezing or the line" 
due to settlement and compaction of surrounding soil. 

C. The sheeting of pits along any road will be required if the leading edge of all work pits will be closer to the 
pavement edge than the shoulder point or ten (10) ft. which ever distance is greater, or on curb and gutter 
sections, at least five (5) It from back of curb. 

D. Upon completion of the installation of the steet pipe encasement, the contractor shall furnish and install a 
bolted style casing spacer as described below on the carrier pipe. Casing spacers shall be placed a 
maximum of seven (7) feet apart along the length of the carrier pipe with one casing spacer within 2-1 /2 
feet of each side of a pipe joint and the rest evenly spaced. Wood skids are not an aoceptable method of 
supporting the carrier pipe. 

1. Casing spacers for carrier pipes from 4" - 24" shall be made of a molded. segmented high density 
polyethylene plastic with 304 stainless steel connecting nuts and bolts. Minimum spacer width shall be 
5.2" for carrier pipes from 4" • 12" and 7.o·· for carrier pipes 14" - 24". Each casing spacer shall have at 
least six (6) integrally molded skids extending 1" beyond the bell or mechanical joint of the carrier pipe. 
The casing spacers shall be equal 10 the PSI Ranger as manufactured by Pipeline Seal and Insulator, 
Inc., Houston, TX. 

2. Casing spacers for carrier pipes larger than 24" shall be a PVC fusion bonded coaled (10-16 mils) steel 
shell (minimum 14 gauge steel) with a 90 mil PVC inner liner and 2" wide 30% glass reinforced polyester 
runners (minimum compressive strength = 18,000 psi) (polyethylene is not an acceptable runner 
material) attached by 3/8"" coated steel studs welded to the steel shell. All bolls and nuts used to fasten 
the shell to the carrier pipe shall be cadmium plated steel. Where riser are required under the runners 
they shall be a minimum 10 gauge steel welded to the shell and coated as specified for the shell (epoxy 
is not an aoceptable coating for the shell riser). The casing spacers shall be equal to the PSI Model C 
as manufactured by Pipeline Seal and Insulator. Inc., Houston, Texas. 

E. Boring shall be perfonned by accepted and recognized methods which will provide adequate safety and 
protection at all times to workmen employed in the work and to inspectors and oll1ers involved in the 
construction. 

F. If voids should develop around the outside of the encasing pipe, grouting or other methods approved by 
the ENGINEER shall be employed to fill such voids. 

G.After the pipes are tested satisfactorily, the remaining space between the carrier pipe and the encasing 
pipe shall be pressure grouted or otherwise filled with concrete. The carrier pipe shall be adequately 
braced lo prevent noaUng or movement of the pipe. 

3.07 SHORING, SHEETING AND BRACING 

A. Where sheet piling. shoring, sheeting, bracing. or other supports are necessary, they shall be furnished, 
placed, maintained, and except as shown or specified otherwise, removed by the CONTRACTOR. 

8 . All sheet piling. shoring, sheeting and bracing shall be designed by a professional engineer engaged by 
the CONTRACTOR with demonstrated competence and experience in such work. The sheeting system 
shall be designed to prevent botlom failure and hydrostatic uplift within the excavation. Provision shall a lso 
be made in the design for lateral pressures due to side slope and oonstrucUon equipment or o ther 
surcharge loads, as applicable. 

C. The CONTRACTOR shall provide to the ENGINEER for his review, design calculation and arrangement 
drawings of the sheeting system prior lo ordering any materials for bracing. sheeting. etc., and prior to the 
commencement of the excavation. 

D. All materials, except as otherwise specified, used for sheeting and sheet piling, lagging, braces, shores. 
and stringers, or waling strips shall be of approved quality and dimensions throughout. 

E. Materials for sheeting systems shall be furnished and driven or set in place by the CONTRACTOR, where 
necessary or wherever ordered by the ENGINEER, whether the same is or is not considered necessary by 
the CONTRACTOR. If. in the opinion of the ENGINEER. the materials furnished by the CONTRACTOR 
are not of proper quality or sufficient size or not property placed to ensure the safety of the work or of 
adjacent structures and property, the CONTRACTOR shall, upon notice from the ENGINEER to that effect, 
forthwith procure. furnish and set in place or drive other and satisfactory materials, or place the material in 
a satisfactory manner; and if he shall fail or neglect to do so, the ENGINEER may order all or any part of 
the work to be stopped until such materials so used are furnished and placed; and the CONTRACTOR 
shall nol be entitled lo claim. demand. or receive any compensation for larger size or belier quality or 
different disposal of materials ordered by the ENGINEER, nor any compensation for allowance of any kind 
whatsoever for or on account of any damage or detay resulting from such stoppage of work. 

F. Steel sheet piling may be either new or used. It shall be of adequate strength, straight and property 
braced. Steel sheet piling shall be of lhe interlocking type. Friction in the interlocks shall not be assumed 
to oontribute to the streng th of the sheet piling. 

G. The design. planning, installation and removal, if required. of all sheet piling, shoring, sheeting, and bracing 
shall be accomplished in such a manner as to maintain the required excavation or trench section and to 
maintain the undisturbed slate of the soils below and adjacent to the excavation. 

H . Steel sheet piling for the excavation shall be driven straight and in-line. The piling shall be supported 
above ground, before driving, by a guide frame at least 20 ft high which will keep the piling accurately in 
the required position and vertical. Each piece of piling shall be driven only a few feet at a time and driving 
shall proceed continuously around the perimeter so that the piles shall reach their full penetration together. 

I. Walers and bracing shall be supplied and installed as required to complete the sheeting system. Walers 
and braces shall be of adequate strength for the load imposed. Splices in walers shall develop the full 
strength of the member in bending. shear, and axial compression. 

J. If bracing members are to be removed during construction, the l iming and procedure for removal shall not 
induce excessive stresses in the pennanent structures or in steet sheet piling and bracing members. 

K. If the construction sequence of structures requires the transfer of bracing to the completed portions of any 
structure, the CONTRACTOR shall secure written acceptance or the ENGINEER prior to the installation of 
such bracing. 

L In trenching operations the use or horizontal strutting below the barrel or pipe or the use or the pipe as 
support for trench racing will not be permitted. The use of a traveling shield for sewer construction shall 
require that the device be approved for use by a professional engineer. Sheet piling and limbers in trench 
excavations shall be withdrawn in a manner so as to prevent subsequent setHemenl of the pipe or 
additional backfill loadings which might overload the pipe. 

M. The neglect, failure. or refusal of the ENGINEER to order the use of sheeting. or sheet piling or steel, or 
to order the same to be left in place, or the giving or failure to give of any order or directions as to the 
manner or methods of driving or placing sheeting, sheet piling, bracing, shores. etc., shall not in any way 
relieve the CONTRACTOR of any or all obligations under this Contract. Sheeting left in place shall be cut 
off one (1) fl below existing grade. 

N. The rules of the OSHA and the State Department of Labor with respect to excavation and construction 
shall at all times be strictly observed. 

3.08 GENERAL BACKFILLING 

A. For all areas, unless otherwise noted, backfilling shall consist of placing excavated material as defined in 
Paragraph 2.01 .A. of this Section, in 12-inch lifts to finish grade. Compaction of backfill shall be such as to 
obtain 90% of the maximum density. 

B. Under pavements, curb, paved driveways, and sidewalks, and where pipe is within a one on one influence 
of pavement. compaction testing shall be perfonned by an independent testing laboratory. Testing shall be 
perfonned at intervals of one test per lift per 50 feel of trench or as determined necessary by the 
ENGINEER. 

C.ln residential developments, all backfill within the road corridor shall be granular material compacted in 
layers not to exceed 12 inches loose thickness with backfilling carried up to subgrade. Compaction of 
backfill shall be as such to obtain 95% of the maximum unit density as determined at the optimum moisture 
content. For purposes of this section, the road corridor is defined as front of house to front of house. 
including r ight-of-way and adjacent easements and setbacks. 

3.09 BACKFILLING FOR SEWERS AND WATER MAINS 

A. Backfilling shall consist of placement of the prescribed materials from a level 12 inches above the crown of 
the pipe. Placement shall be as follows: 

1. Under gravel driveways, gravel roads and shoulders, the backfill shall be granular material which shall 
be solidly compacted by mechanical tamps in layers of not more than 12 inches loose thickness with 
backfilling carried up to within 12 inches of finished grade. Compaction of backfill shall be such as to 
obtain 95% of the maximum unit density as determined at the optimum moisture content. 

2. Under pavements, curb, paved driveways, and sidewalks, the backfill shall be granular material 
compacted in layers not to exceed 12 inches loose thickness with backfilling carried up 10 subgrade. 
Compaction of backfill shall be such as to obtain 95% of the maximum unit density as determined at the 
optimum moisture content. After a period of about 60 days or loss, if the backfill compaction is 
satisfactory to the ENGINEER, to provide for any slight settlement, the CONTRACTOR shall retrim 
neatly any broken edges of pavement and replace the top surface of the backfill within the pavement 
area with pavement surface equal to that surface which was removed. The pavement shall be replaced 
in accordance with the standard specifications of the agency having jurisdiction. 

3. Backfill around lift stations, or buried underground structures shall be granular material compacted in 
12-inch lifts. Compaction of backfill shall be such as to obtain 95% of the maximum unit density as 
determined at the optimum moisture content. 

4. For all other areas, backfilling shall consist of placing excavated material as defined in Paragraph 
2.01 .A. of this Section, in 12-inch lifts to finish grade. Compaction of backfill shall be such as to obtain 
90% of 111e maximum unit density as determined at the optimum moisture content. 

3.10 FILLING AND BACKFILLING FOR STRUCTURES 

A. Embankments underlying structural footings, streets and drives, sidewalks and around structures shall be 
granular material meeting the requirements or the Michigan Department of Transportation for granular 
material oompacted to 95% density. 

B. In all other areas, material required for embankments and backfilling shall be soil or soil-rOd< mixture free 
of organic and oll1er deleterious matter and shall contain no more than 15% rocks or lumps larger than 
2-1/2 inches in the greatest dimension, compacted to 90% density. 

C.Under all interior and exterior floor slabs, an 8-inch thick granular cushion shall be placed. This material 
shall be clean mineral aggregate meeting the following gradation requirements: 

Passing the No. 4 Sieve 100% 
Passing the No. 200 Sieve 0-3% 

D. Where embankment material is placed to achieve a new surface elevation, the top 4 inches shall be 
approved topsoil either salvaged from the site or hauled in by the CONTRACTOR. 

3.11 FILLING AND BACKFILLING FOR PAVED SURFACES 

A. Embankments, including sand cushions and granular fills, shall be placed in successive layers not more 
than 6 inches in depll1 the full width or the cross section, each layer to be thoroughly compacted by means 
of vibratory compactors or by an approved pneumatic-tired roller or combination thereof, as required by the 
ENGINEER. Each layer shall be compacted lo not less than 95% of the maximum unit density as 
determined at the optimum moisture content. All parts of the embankment shall be unilonnly compacted 
and the CONTRACTOR shall so direct all earthmoving equipment used in the work so that the same shall 
be attained. Embankment or fill outside the limits of the subgrade where sand or gravel is not required 
shall be made with suitable material which is free from perishable organic matler, rubbish, stones, broken 
concrete. roots, or oll1er foreign materials, at no additional compensation. Before any embankments are 
begin, the base shall be made finn and cleared of topsoil, sod or other perishable material. The sides of 
the embankment shall be neatly and evenly dressed to the slope shown on the Plans, or such other slope 
as the ENGINEER may direct. 

8. Upon completion of the placing of the curbs, and aner the concrete has cured sufficiently, forms shall be 
removed and the excavated space behind the curb shall be backfilled with a good quality or surface soil, 
free of rubbish, stone, broken concrete, roots or o ther foreign material. Where adequate acceptable 
material for backfill behind the curb is not available, granular fill confonning to 2003 MOOT 8.02.06, Class 
II. shall be used. Where the area behind the curb is in cut, it shall be trimmed from the top of the curb on 
the slope shown on the Plans. If the area is in embankment or fill, an earth benn shall be placed 
immediately adjacent to the top of the curb and then the embankment of fill shall be finished to the slope 
shown on the Plans. All trimming and finishing shall be done in a nea~ workmanlike manner. All excess 
concrete and debris shall be removed from the excavation behind the curb line before backfilling begins. 

C.ln construction of non-rigid pavements, backfilling back of curb and gutter shall be completed before 
placement and compaction of the base oourse of the roadway. 

3.12 PREPARATION OF SUBGRADE FOR ROADWAY SURFACES 

A. The bottom of the excavation for the pavement or top of Iha fill shall be known as the pavement subgrade 
and shall ba smoothed, trimmed and compacted to the required line, grade and cross section to receive 
the road metal. It shall be thoroughly compacted by rolling with a roller of approved type weighing not less 
than 8 tons. The subgrade shall be compacted to at least 95% of the maximum density as designated by 
the test method AASHTO T-180. Inaccessible areas, where rolling is not practical, shall be thoroughly 
compacted by mechanical tampers capable of striking a blow equivalent to at least 250 foot-pounds per 
square foot. The subgrade thus formed shall be maintained in a smooth and compacted condition until the 
pavement has been placed. No base course, surfacing, curb, or curb and gutter, shall be placed until the 
subgrade has been reviewed by the ENGINEER. The subgrade shall be finished in an acceptable 
condition at least one day in advance of the pavement construction at all times. Six inches of compacted 
depth of granular material shall be used where uncompactable soil is encountered. The granular fi ll shall 
conform to the 2003 MOOT 9.02.08., Class 11, oompacted to 95% of its density. 

B. Immediately prior to placing the pavement, the subgrade shall be tested for confonnity with the cross 
section shown on the Plans by means of an approved template riding on the curb and gutter sections or on 
side forms. tf necessary, materials shall be removed or added. as required. to bring all portions of the 
subgrade to the correct elevation. Corrected portions shall then be thoroughly compacted and again 
tested with the template. Pavement material shall not be placed at any portion or the subgrade which has 
not been tested for correct elevation. 

C. The finished subgrade sha ll be maintained in a smooth and compacted condition until the pavement is 
placed. No storage piles of fine or coarse aggregate shall be placed directly upon the finished subgrade. 
Should the subgrade become rutted or disturbed in any manner. ii shall be reshaped and recompacled. 

3.13 GRADING 

A. The CONTRACTOR shall grade the site to achieve the elevations as shown on the Plans. All disturtled 
areas beyond the grading limits shall be restored to prior condition. 

8. Surplus excavated material not needed for embankment shall be disposed of by the CONTRACTOR. 
Headwalls, culverts, drains, sewers and appurtenances filled or damaged by the CONTRACTOR during 
the course of his operations shall be cleaned, repaired, or replaced at his expense. 

C. All temporary earth changes shall be in confonnance with the Soil and Erosion Control Act. 

3.14 RESTORATION 

A. Headwalls, culverts, and drainage systems filled or damaged by the CONTRACTOR during the course of 
his operations shall be cleaned, relaid or rebuilt with new materia ls to a condition equal to the original 
state. and of thickness equal to the original structure and to the original line and grade at the 
CONTRACTOR'S expense. 

B. Where the excavation is located beside a ditch and/or where an existing ditch is fi lled or disturbed in the 
CONTRACTOR'S operations. the CONTRACTOR shall clean, repair, or replace the ditch with prope~y 
pitched bottom and side slopes and of section and capacity not less than the original section. 

C. Where excavation has been through lawn areas. the CONTRACTOR shall restore the disturbed area by 
placing topsoil and seeding or sodding over the final backfil l material. 

D. The CONTRACTOR shall remove excess dirt and other construction material from the site of the work and 
leave the site in a condition equal to its original state. 

E. The final condition of the streets and roadways sha ll be subject to the approval of the governmental body 
having jurisdiction thereof, as well as review by the ENGINEER. 
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STORM SEWER AND DRAINAGE STRUCTURES 
1.00 GENERAL 

1.01 

1.02 

2.00 

2.01 

2.02 

2.03 

2.04 

2.05 

DESCRIPTION 

A. Furnish all labor, tools, equipment and materials to construct all storm sewers, and drainage structures as herein 

specified. No sewers shall be accepted until the sewer system has passed the system acceptance tests. 

TESTING 

A. General 

1. The CONTRACTOR shall furnish all equipment and personnel to conduct system acceptance tests as 

specified herein on all completed sewers. All tests shall be conducted under the supervision of the 

ENGINEER. No acceptance tests shall be conducted until the entire sewer system is constructed or just 

prior to placing the line in service providing the sewer pipe has been installed for not less than 30 days. 

B. Test for Alignment 

1. All sewers shall be laid accurately to the line and grade designed by the ENGINEER. The sewers will be 

tested for alignment by shining a light through the pipe at a manhote and viewing the light from an adjacent 

manhole. Any section of sewer in which a light cannot be seen from one manhole to the next shall be 

corrected to the satisfaction of the ENGINEER to pass this test. 

C. Material Tests 

1. The CONTRACTOR shall have tests of pipe strength made by an independent testing laboratory. Tests of 

up to 4 lengths of sewer pipe per hundred lengths may be required to show compliance with the 

Specifications. All pipe delivered to the job site shall be aocompanied with a manufacture(s certificate of 

compliance to the Specifications. 

D. Submittals 

1. The CONTRACTOR shall submit shop drawings, or data sheets for all castings, steps and manholes. 

2. The CONTRACTOR shall submtt certification letters for all pipes. All letters must contain the following: 

Contractors name, project name, township name, current date, certification of pipe provided and letterhead 

of the certifying company. 

PRODUCTS 

PIPE 

A. Reinforced concrete pipe and manhole tees shall be no less than the latest revision of ASTM C76, with the class 

designation as shown on the Plans or in the Proposal. 

B. Concrete pipe shall have tongue and groove gasketed premium joints. 

C. Corrugated steel pipe shall meet the requirements of AASHO M-190 for coated pipe latest revision. Minimum 

gage thickness shall be as shown on the Plans. 

REINFORCED CONCRETE MANHOLES 

A. Manholes shall conform to the current ASTM Specifications for precast reinforced concrete Manhole Sections, 

serial designation C478. Manhole section joints shall conform to ASTM Designation C990. All cones shall be 

eccentric with an offset step configuration. Concrete adjustment rings or riser rings shall not be used for 

adjusting the height of the structure. 

B. All manhole component parts shall have the name of the manufacturer stenciled on the inside. The lettering or 

logo shall be a minimum of 4 inches high. 

MORTAR FOR MANHOLES 

A. Mortar for plastering manholes and drainage structures shall be made of one part Portland cement and two 

parts fine aggregate. 

BRICK AND BLOCK 

A. Brick for brick and mortar structures shall conform to the current ASTM Specification C32. Block for block and 

mortar structures shall conform to the current ASTM Specification C135. 

B. The concrete block masonry used to construct manhole and catch basin walls shall be solid curved blocks with 

the inside and outside surfaces curved to the required radii. The blocks shall have tongue and groove or other 

approved type of joint at the ends so that the units interlock to form a strong, rigid structure. Curved blocks shall 

have the inside and outside surfaces parallel. 

C. The block shall not exceed 18 inches in length or 8 inches in depth (height). No block shall be less than 6 

inches in width (thickness). All blocks in one structure shall be of the same height dimension. The blocks shall 

be designed for length so that only full-length or half-length blocks are required to lay the circular wall of any one 

course. 

D. Blocks intended for use in the cones or tops of manholes and catch basins shall have such shape as may be 

required to form the structure as shown on the Plans with inside and outside joint not to exceed 1 /4-lnch in 

thickness. 

STRUCTURE FRAMES AND COVERS 

A. Structures frames and covers shall weigh not less than 350 lbs. Each frame and cover shall have machined 

bearing surfaces and shall be suitably notched for convenient removal of the cover. Each solid manhole cover 

shall be marked Storm Sewer with letters integrally cast into the cover. 

B. Frames and Covers shall be as fallows: 

1. For use on manholes: East Jordan 10402, with Type B covet lettered "STORM SEWER", or equal. 

Structures 24-inches in diameter shall have the 1045 Z frame. 

2. For use on drainage structures in paved areas: East Jordan 10402, with Type M1 cover, with "DUMP NO 

WASTE" lettering and trout logo. 

3. For use on drainage structures in curbed areas: East Jordan 7045 or 7065, with "DUMP NO WASTE" 

lettering and trout logo. 

4. For use on drainage structures in landscaped areas: East Jordan 10402, with 1040 N 7", with "DUMP NO 

WASTE" lettering and trout logo. 

C. All frames and covers shall be coated by the manufacturer with coal tar pitch varnish or other asphallum 

coating reviewed by the ENGINEER. 

D. All covers for drainage structures shall have storm drain markers affixed to the nearest available flat surface. 

The storm drain markers shall be manufactured by Das Manufacturing and shall be #SOR "No Dumping. 

Drains to River." The storm drain markers shall be installed per the manufacture(s recommendations. 

DRILL PERIMETER 8AR@ 
4 LOCATIONS & SECURE TO 
END SECTION WITH RAl-1 
SET BOI. T & NUTS 

s= -
2• X 114• BAR 
RING BENT IN FIELD 
TO FIT PERIMETER 
OF END SECTION 

\ 

STARED IN 
PlACE SOD 

-.... ======L RIP-RAP (SIZE 

3 X 0 .0 . OF PIPE (M IN.) 

OR AS SHOWN ON Pl.ANS 

AS SHOWN ON 
Pl.ANS) 

ANIMAL GRATE SHALL BE 
REQUIRED ON ALL 
ENDSECTIONS GREATER THAN 
12 INCHES IN DIAMETER 

2.06 

2.07 

3.00 

3.01 

3.02 

3.03 

3.04 

3.05 

MANHOLE STEPS 

A. Steps shall be plastic coated steel. They shall be M.A. Industries PS1-PF for precast manholes, PS1-B for 

block manholes, or equal. 

DRAINAGE STRUCTURES 

A. All manholes and catch basins shall be precast unless otherwise specified. 

B. Manhole and catch basin bottoms shall be concrete and top of slab shall have a troweled finish. 

C. Upon approval by the ENGINEER, the manhole and catch basin walls may be constructed of concrete block 

masonry or concrete manhole pipe conforming to the requirements of the specifications previously listed. 

Construction shall be in accordance with the details for Catch Basin and Storm Sewer Manhote shown on the 

Plans. 

D. A plaster coat of mortar 1/2-inch in thickness shall be applied to the inside and outside surface of all 

manholes and catch basins constructed with concrete block masonry or sewer brick. The inside coat of 

mortar shall be applied in a smooth, neat workmanlike manner. 

E. Final adjustment of the top of manholes and catch basins, so that the manhole or catch basin cover is at 

finished elevations as shown on the Plans or meets the finished surface. may be accomplished with sewer 

brick conforming to the previously listed Specifications. The total height of brick for this purpose shall not 

exceed 9 inches, The total chimney height shall not exceed 18 inches. 

F. All block and brick masonry units shall be laid in a full bed of mortar. The inside joints of the block masonry 

construction shall be tooled in a neat and workmanlike manner. 

EXECUTION 

EXCAVATION AND BACKFILL 

A. All excavation and backfill 12 inches above the crown of pipe shall conform to Section 2.04, Earthwork of 

these specifications. 

B. The trench shall be backfilled closely behind the pipe laying. Unless otherwise directed or permitted by the 

ENGINEER, the backfilling shall follow and be completed to the top of the trench within four pipe lengths 

behind pipe laying. 

BEDDING 

A. Concrete pipe shall be laid on a compacted granular material placed on the bottom of the trench to a depth of 

not less than 4 inches. Where indicated on the Plans or required by the ENGINEER, concrete encasement 

or cradle shall be used. 

B. For all pipes, compacted aggregate material shall be placed at the sides of the pipe in 12-inch lifts and cover 

not less than 12 inches above the crown of the pipe. 

C. "Granular Material" shall be MOOT class 11, placed in not more than 6-inch layers and compacted to not less 

than 90% standard density. 

PIPE INSTALLATION 

A. All pipe shall be laid true to the required lines and grades. All trenches when pipe laying is in progress, shall 

be kept dry, and all pipes and fittings shall be uniformly supported on a properly trimmed bedding with holes 

at each joint to receive bells. All pipe shall be laid with bells uphill. 

B. The grade as shown on the profiles is that of the pipe invert and that to which the work must conform. The 

grade shall be kept by laser or other tools which shall be furnished by the CONTRACTOR at his expense. 

Each pipe shall be laid accurately to the line and grade as shown on the Plans and in such manner as to form 

a close concentric joint with the adjoining pipe and prevent sudden offsets of the invert. The interior of 

sewers shall, as the work progresses, be cleaned of all dirt. cement, debris and other superfluous materials 

of every description. Bulkheads shall be used to keep foreign materials out of the open end of the sewer 

when work is not in progress. 

C. The location of the piping as shown on the Plans has been determined to avoid, insofar as possible, 

interference with trees or structures or fixtures above ground and other underground mains, services, utiltties 

or structures. Any change in location or alignment of piping, which may be found more feasible or practicable 

as the work progresses, shall be made by the CONTRACTOR, as the ENGINEER may direct. 

D. All pipe shall be carefully lowered and moved into position in trench or vault in a controlled manner such as 

will prevent damage to the pipe and any coatings or tining. An excessive amount of scratching on the surface 

of the concrete pipe will be considered cause for rejection. 

E. All cutting of the pipe shall be done in a neat workmanlike manner with the least amount of waste and without 

damage to existing or new lines. A fine toothsaw, tubing cutter or similar tool may be used to cut concrete 

pipe. Cuts must be square. Ragged edges shall be removed with a cutting tool or file. 

F. Breaks in pipe or joints shall be repaired to the satisfaction of the ENGINEER and at the expense of the 

CONTRACTOR. 

CONNECTIONS TO EXISTING MANHOLES 

A. When a sewer is connected to an existing manhole, a hole adequate to receive the new pipe shall be cored 

into the manhole. 

B. If the existing manhole is of brick construction, a single rowlock of brick shall be turned over the new pipe and 

the existing manhole brick work shall be cleaned, pointed and given a 1/2-inch mortar coat on the outside 

surface. 

C. For connections to existing precast reinforced concrete manholes, a hole shall be cored into the concrete 

manhole wall to receive the pipe. Reinforcing steel shall not be cut out shall be bent and replaced in the area 

that is to be patched. A form shall be constructed over the area of pipe penetration. The formed area shall 

then be filled wtth concrete. 

D. Closure of the manhole wall shall be made watertight using concrete. 

ANIMAL GRATES 

A. Animal grates shall be required on all endsections greater than 12-inch diameter. 
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SANITARY SEWER AND MANHOLES 
GENERAL 

DESCRIPTION 

A. The CONTRACTOR shall furnish all labor, tools, equipment and materials to construct all sanitary sewers, 

manholes and necessary appurtenant wor1< as herein specified. No sewers shall be accepted until the sewer 

system has passed the system acceptance tests. 

TESTING 

A. General 

1. The CONTRACTOR shall furnish all equip\-ment and personnel to conduct system acceptance tests as 

specified herein on all completed sewers. All tests shall be conducted under the supervision of the 

ENGINEER. No acceptance tests shall be conducted until the entire sewer system is constructed and has 

been installed for not less than 30 days. 

2. The CONTRACTOR may desire to make an air test prior to backfill for his own purposes but the line 

acceptance tests shall be conducted after backfilling or extensions. 

3. A ll sewer lines shall be televised while running enough water through the line to be visible at the next 

downstream manhole. 

4. All sewer lines shall be checked for alignment. 

5. All manholes shall be tested for leakage. All PVC lines shall be tested for deflection. 

6. Sewer pipe 30 inches and smaller shall be air tested. Sewer pipe larger than 30 inches shall be tested by 

either infiltration or exfiltration and shall be tested in lengths of 1600 feet or less. 

7. Should the results of any test fail to meet the criteria established in this Specification, the CONTRACTOR 

shall, at his own expense. locate and repair rejected section and retest until it is within specified allowance. 

B. Test for Leakage - Air Test 

1. Section 33-95 (pg 30-6) 2004-Ten State Standards. 

2. After a manhole-to-manhole section of line has been backfilled and cleaned, It shall be plugged at each 

manhole with pneumatic plugs inflated to 35 psig internal pressure. The design of the pneumatic plugs 

shall be such that they will hold against the line test pressure without requiring external blocking or bracing. 

3. There shall be three (3) hose connections to the pneumatic plug. One hose shall be used only for inflation 

of the pneumatic plug. The second hose shall be used for continuously reading the air pressure rise in the 

sealed line. The third hose shall be used only for introducing low pressure air into the sealed line. 

4. There shall be a 0-30 psig gauge for reading the internal pressure of the line being tested. Calibrations 

from the 1-10 psk.) range shall be in tenths of lbs (not ounces) and this 0-1 0 portion shall cover 90% of the 

complete dial range. 

5. Low pressure air shall be introduced into the sealed line until the internal air pressure reaches 4.0 psig 

greater than the average back pressure of any ground water pressure that may be over the pipe. At least 

two (2) minutes shall be allowed for the air pressure to stabilize. After the stabilization period, the third 

hose shall be disconnected. 

6. The portion of line being tested shall be accepted if the portion under test meets the following conditions. 

a. 0 1, and RCP Pipes 

(1) The time requirement for the pressure to decrease from 3.5 to 2.5 psk.) (greater than the average 

back pressure of any ground water that may be over the pipe) shall not be less than the time 

given in the following table: 

Min. Holding Time 

~ Seconds/100 fl. Pipe 

4-inch 18 

6-inch 42 

8-inch 72 

10-inch 90 
12-inch 108 

15-inch 126 

18-inch 144 

21-inch 180 

24-inch 216 

27-inch 252 
30-inch 288 

(2) In areas where ground water is known to exist, the CONTRACTOR shall install a 1/2-inch 

diameter capped pipe nipple, approximately 1 O inches long, through the manhole wall on top of 

one of the sewer lines entering the manhole. This shall be done at the time the sewer line is 

installed. Immediately prior to the performance of the line acceptance test, the ground water level 

shall be determined by removing the pipe cap, blowing air through the pipe nipple into the ground 

so as to clear it, and then connecting a clear plastic tube to the pipe nipple. The hose shall be 

held vertically and a measurement of the height in feet of water shall be taken after the water 

stops rising in this plastic tube. The height in feet shall be divided by 2.3 to establish the lbs of 

pressure that will be added to all readings. For example, if the height of water is 11-1/2 ft, then 

the added pressure will be 5 psig. This makes the 3.5 psk.) to be 8.5 psig, and the 2.5 psig to be 

7.5 psig. The 1 lb allowable drop and the liming remains the same. 

a. PVC Pipe 

(1) The lime requirement for the pressure to decrease from 3.5 to 3.0 psig (greater than the average 

back pressure of any ground water that may be over the pipe) shall not be less than that shown in 

the following table: 

Pipe Holding Minimum 
Size Time Holding Time 

(seconds) (seconds) 
4-inoh 0.190xL 113 

6-inoh 0.427xL 170 

8-inoh 0.760xL 227 

10-inoh 1.187xL 283 
12-inoh 1.709xL 340 

15-lnch 2.671xL 425 

18-inch 3.846xL 512 

(2) If any section of the sewer fails to meet this requirement, the CONTRACTOR shall perform a 

television inspection of the faulty section and repair or replace at his own expense all defective 

materials and/or workmanship to the satisfaction of the ENGINEER. The test procedure shall be 

repeated until the results are acceptable. 

C. Test for Infiltration 

1. Sewer pipe over 18 inches shall be tested to measure the infiltration of ground water. If the measured 

leakage exceeds 100 gallons per inch diameter per mile of pipe per 24 hr period, the CONTRACTOR shall 

locate the points of excessive leakage and make the necessary repairs at his own expense. 

2. In the event the line does not pass the infiltration test as stated above, the test shall be repeated after 

suitable repairs have been completed. 
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D. Test for Exfiltration 

1. Where the ground water provides less than a 2 ft head on the sewer, an exfiltration test shall 
be conducted by fil ling the sewer with water to a 4 ft head or 4 fl above the ground water level, 
whichever is greater. The allowable water loss shall be 100 gal/in./mVday as calculated above 
for infiltration. 

2. After the sewer has been filled with water, 4 hrs time shall be allowed for water absorption by 
the pipe before exfillralion tests are initiated. 

3. For the purpose of establishing the 4 fl test head, the head shall be measured from the center 
of the sewer pipe at the midpoint of the test section length. This procedure shall be used for 
both infiltration and exfiltration tests. 

E. Test for Manhole Leakage 

1. All manholes shall be tested for leakage by using plugs on inleting-outleting sewers, and filling 
the manholes with water to the top of the manl -hole. Four hours shall be allowed for water 
absorption by the manhole before testing is initiated. Allowable exfiltration for 46-inch 
diameter manholes shall be 2 gallons per foot of depth per day. 

F . Test for Alignment 

1. All sewers shall be laid accurately to the line and grade designed by the ENGINEER. The 
sewers will be tested for alignment by shining a light through the pipe at a manhole and 
viewing the light from an adjacent manhole. Any section of sewer in which a light cannot be 
seen from one manhole to the next shall be corrected to the satisfaction of the ENGINEER to 
pass this test. 

G. Test for Deflection of PVC Pipe 

1. PVC pipe sewers shall be installed In such a manner that the initial deflection of the conduit 
shall conform to the latest revision of ASTM 0 -3034. 

2. Deflection of PVC pipe shall be tested by pulling a rigid pig or equlvalent through the pipe. 
The pig shall be constructed in accordance with the following table of maximum outside 
diameters and shall be submitted to the ENGINEER for review before testing is initiated. 

Pipe 
1.0. 

6 inches 
S inches 
10inches 
12inches 
15 inches 
18 inches 

Pig 
0 .0 . 

5.33 inches 
7.11 inches 
8.87 inches 
10.55 inches 
12.90 inches 
15.74 inches 

3. The pig shall be drawn by hand through the pipe from manhole to manhole. Any portion of 
pipe through which the pig passes freely shall be deemed to have passed the deflection test. 
Sections of pipe through which the pig does not pass shall be located, uni -covered and the 
pipe zone bedding improved and backfilled by the CONTRACTOR at his own expense. The 
pipe shall then be retested before acceptance is granted. 

H. Material Tests 

1. The CONTRACTOR shall have tests of pipe and strength made by an independent testing 
laboratory. Tests of up to 4 lengths of sewer pipe per hundred lengths may be required to 
show compliance with the Specifications. All p ipe delivered to the job site shall be 
accompanied with a manufacturers certificate of compliance to the Specifications. 

SUBMITTALS 

A. The CONTRACTOR shall submit shop drawings or data sheets for all pipe, manholes, manhole 
castings, pipe to manhole connections, and valves. The Contractor shall submit certification letter for 
all pipe proposed on the project. The letters shall contain the following: Contractor name, project 
name, township name, current date, certification of pipe provided and letterhead of the certifying 
company. 

PRODUCTS 

SEWER PIPE 

A. Pipe for sewer 24-inch diameter and smaller shall be polyvinyl chloride (PVC). Pipe for 30-inch 
diameter and larger shall be PVC truss pipe. Ductile iron pipe and reinforced concrete pipe shall be 
used as specified by the ENGINEER. 

B. Pipe for service leads 4 though 8 inches in diameter shall be polyvinyl chloride (PVC). 

C. Reinforced concrete pipe shall be no less than the latest revision of ASTM C76, with the class 
designation as shown on the Plans or in the Prol -posal. 

0 . PVC pipe 4 inches through 15 inches in diameter shall meet or exceed all of the requirements of the 
current ASTM 0-3034 SDR-26 polyvinyl chloride sewer pipe and fittings. 18-inoh diameter PVC pipe 
shall meet or exceed all the requirements of the current ASTM F-794 SOR 26 polyvinyl chloride 
sewer pipe and fittings. Samples of pipe and physical and chemical data sheets shall be submitted 
to the ENGINEER for review. Approval shall be obtained before pipe is purchased. 

E. If the sewer pipe is greater than 15 feet deep PVC pipe shall be SOR 21 . 

F . Truss pipe shall meet or exceed all o f the requirements of the current ASTM 02680. 

G. Ductile iron pipe shall meet or exceed all the requirements of ANSI A21.50 with a cement lining. 

SEWER PIPE FITTINGS 

A. Fittings shall be of the same material as the pipe, and in no case shall the walls be thinner than that 
of the pipe furnished. 

B. Wye and tee fittings for PVC pipe shall be reviewed by the ENGINEER before purchasing. 

C. The dry fit of all fittings must be snug. If the fit is such that it is loose, the pipe or fi tting will be 
rejected as faulty and of improper size. 

SEWER PIPE JOINTS 

A. Concrete pipe joints shall be made of a resilient material conforming to the latest revision of ASTM 
Designation C443. Proper lubricant shall be furnished by the join! manufacturer. 

B. Concrete pipe for use with rubber joints shall be smooth and precisely fonned to provide a uniform 
annular space for joint materials. 

C . PVC pipe shall be jointed with ring gusseted bell ends. (ASTM-03212) Jointing materials shall be 
applied to the bell end of the pipe at the point of manufacture in such a manner that a tight unifonn 
joint will be achieved and such that when the joint is made up in the field, the joint material will not roll 
or tear from the pipe. A proper joint lubricant shall be furnished by the pipe manufacturer. 

REINFORCED CONCRETE MANHOLES 

A. Manholes shall confonn to the current ASTM specifications for precast reinforced concrete manhole 
sections, serial designation C478. Manhole section joints shall conform to ASTM C990-96. Cone 
sections shall be straight side type, with an offset step configuration. 

B. All manhole component parts shall have the name of the manufacturer stenciled on the inside. The 
lettering or logo shall be a minimum of 4-inches high. 

C . Manholes constructed over an existing sewer line shall have a doghouse mudded to an 8-inch thick 
cookie. The bottom of the existing pipe shall be the channel. All other manholes shall have precast 
integral base sections with pre-fonned concrete channel.s. 

D. All channels shall be constructed to the full flow depth of the pipe. 

MORTAR FOR MANHOLES 

A. Mortar for plastering manholes shall be made of one part Portland cement and two parts fine 
aggregate. 

MANHOLE FRAMES AND COVERS 

A. Manhole frames and covers shall weigh not less than 350 lbs. Each frame and cover shall have 
machined bearing surfaces and shall be suitably notched for convenient removal of the cover. Each 
cover shall be marked with the Pittsfield Township logo and the letters, PITTSFIELD TWP 
SANITARY SEWER integrally cast into the cover. 

B. Covers shall be of the · self-sealing" design having a continuous gasket glued in a machined groove 
and a concealed pickhole. Frames and covers shall be East Jordan 10402, with Type AGS cover. 

C. All manhole frames and covers shall be coated by the manufacturer with coal tar pitch varnish or 
other asphallum coating reviewed by the ENGINEER. 
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MANHOLE STEPS 

A. Steps shall be plastic coated steel . They shall be M.A. Industries PS1 -PF or PS1 -B, or approved equal. 

MANHOLE CONNECTIONS 

A. Sewer pipe (6-inch to 24-inch) to manhole connections shall be through: 1) a flexible rubber boot which 
shall be securely clamped into a core-<lrilled pipe port. Pipe ports shall be core-drilled at the point of manhole 
manufacturer and shall be accurately located within 1/2-inch of proposed sewer centerline (Kor-N-Seal); or, 2) 
a self-adjusting mechanical pipe to manhole seal which provides a resilient flexible and infiltration-proof joint 
(Res-seal): or, 3) a flexible rubber wedge finnly rammed into a rubber gasket which is cast into the manhole 
(Press Wedge II), or equal. All flexible pipe to manhole connections shall be installed per the manufacturers 
specifications. 

B. Neoprene rubber for the manhole boot shall meet ASTM Specification C443 and shall have a minimum 
thickness of 3/8-inch. Pipe clamp bands shall be of corrosion-resistant steel. 

C. Sewer pipe over 24 inches to manhole connections shall be in accordance with details shown on the Plan. 

SANITARY MANHOLE ADJUSTMENTS 

A. All final grade adjustment of manhole covers and frame assemblies shall be completed utilizing injection 
molded High Density Polyethylene (HOPE) adjustment rings as manufactured by LADTECH, INC. or approved 
equal. The adjustment rings shall be manufactured from polyethylene plastic as identified in ASTM 
Designation D 1248. 

B. All adjustment for matching road grade shall be made utilizing a molded indexed slope ring. 

C. Each adjustment ring shall be sealed with a 3/16 to ¼ inch bead of butyl rubber sealant per the 
manufacturers instructions. Sealant shall meet ASTM specification C-990. 

D. All castings and adjustment rings shall be securely fastened to the cone of the structure with four 3/8-inch 
threaded rods. The rods shall be galvanized or stainless steel anchored to the structure with Redhead 
concrete anchors or equal. Stainless steel or galvanized nuts and washers shall be used to attach the casting. 

MANHOLE DROPS 

A. Manhole drop connections shall be interior drops using the drop bowl as produced by Reliner-Duran Inc. 
or approved equal. 

B. Drop bowl model A-4" shall be used for all lines up through full 6-inch inlets. Drop bowl model A-6" shall 
be used for all 8-inch inlets. Drop bowl model B-8" shall be used for all 10-inch inlets. Lines larger than 10 
inches shall be as directed by the ENGINEER. 

C. The force line hood shall be attached on models A-4" and A-6" when the incoming line is from a force 
main or the slope is 3 percent or greater. 

D. The drop pipe shall be secured to the manhole wall wi1h Reliner-Duran, Inc. stainless steel adjustable 
clamping brackets or approved equal. 

E. The drop bowl and each clamping bracket shall be attached lo the manhole wall with 3/8-inch x 3 3/4-inch 
bolls. 

F. The incoming pipe shall be trimmed such that it protrudes 2 inches into the manhole . 

G. A 1-inch V shaped notch shall be cut into the bottom edge of the incoming pipe. 

EXECUTION 

EXCAVATION AND BACKFILL 

A. All excavation and backfill above a line 12 inches above the crown of the pipe shall conform to Section 
2.04, Earthwork, of these Specifications. 

BEDDING 

A. Reference Section 33.83a of 10 State Standards. 

B. Reference Section 33.83b of 10 State Standards. 

C. Ductile iron, and concrete pipes shall be laid on a compacted granular material placed on the bottom of 
the trench to a depth of not less than 3 inches for 24-inch and smaller pipe and not less than 4 inches for pipe 
larger than 24-inch conforming to Class B bedding as shown on the Plans. Where shown on the Plans or 
required by the ENGINEER, concrete encasement or concrete cradle shall be used. 

D. PVC pipe shall be laid on a compacted granular material placed on the bottom of the trench to a depth of 
not less than 4 inches confonning to Class B bedding as shown on the Plans. Where shown on the Plans, or 
where the pipe passes under a road with less than 4 fl of cover, the pipes shall be encased. 

E. For all pipes, compacted granular material shall be placed at the sides of the pipe and cover not less than 
12 inches above the crown of the pipe. 

F. "Granular Material" shall be class 2NS sand, pea gravel or crushed stone conforming to ASTM C33 Size 
No. 67 placed in not more than 6-inch layers and com\-pacted to not less than 95% standard density for PVC 
and 90% standard density for reinforced concrete. 

G. Pea gravel or crushed stone used for bedding shall be separated from the sand backfill with a non-woven 
geotextile fabric. The fabric shall be Amoco 4551. or approved equal. 

PIPE INSTALLATION 

A. Installation of PVC pipe shall be in confor\-mance with ASTM 0 2321-89. 

B. All pipe shall be laid true to the required lines and grades. All trenches when pipe laying is in progress 
shall be kept dry: and all pipes and fittings shall be unifonnly supported on a properly trimmed bedding with 
holes at each joint to receive bells. All pipe shall be laid with bells uphill. 

C. All joints shall be made up In accordance with the manufacturer s instructions using materials and 
equipment especially prepared for the type of joint to be used. 

D. The grade as shown on the profiles is that of the pipe invert and that to which the wor1< must conform. 
The grade shall be kept by levels. laser or other tools which shall be furnished by the CONTRACTOR at his 
expense. Each pipe shall be laid accurately to the line and grade as shown on the Plans and in such manner 
as to form a close concentric joint with the adjoining pipe and prevent sudden offsets of the invert. The interior 
of sewers shall, as the work progresses, be cleaned of all dirt, cement, debris and other superfluous materials 
of every description. Bulkheads shall be used to keep foreign materials out of the open end of the sewer when 
work is not in progress. 

E. The location of the piping as shown on the Plans has been determined to avoid, insofar as possible, 
interference with trees or structures or fixtures above ground and other underground mains, services, utilities, 
or structures. Any change in location or alignment of piping which may be found more feasible or practicable 
as the work progresses shall be made by the CONTRACTOR, as the ENGINEER may direct. 

F. All pipe and fittings shall be carefully lowered and moved into posttion in trench or vault in a controlled 
manner such as will prevent damage to the pipe and any coatings or tining. An excessive amount of 
scratching on the surface of the PVC pipe will be considered cause for rejection. 

G. The trench shall be backfilled closely behind the pipe laying. Unless otherwise directed or pennitted by 
the ENGINEER, the backfilling shall follow and be completed to the top of the trench within two pipe lengths 
behind pipe laying. 

H. All cutting of the pipe shall be done in a neat workmanlike manner with the least amount of waste and 
without damage to existing or new lines. A fine tooth saw, tubing cutter or similar tool may be used to cut PVC 
pipe. Cuts must be square. Ragged edges shall be removed with a culling tool or file. 

I. After cutting bell and spigot or socket pipe, a stop mark shall be made with a pencil or crayon using 
dimensions as shown by the manufacturer's instructions or by using another pipe in the field as a guide. 

J. Breaks in pipe or joints shall be repaired to the satisfaction of the ENGINEER and at the expense of the 
CONTRACTOR. 

CONNECTIONS TO EXISTING MANHOLES AND OTHER RIGID STRUCTURES 

A. When a sewer is connected to an existing manhole, a hole adequate to receive the new pipe shall be cut 
into the manhole. 

B. If the existing manhole is of brick construction, a single rowlock of brick shall be turned over the new pipe 
and the existing manhole brick work shall be cleaned, pointed and given a 1/2-inch mortar coat on the outside 
surface. 

C. For connections to existing precast reinforced concrete manholes, a hole shall be cored into the concrete 
manhole wall to receive the pipe. A Kor-N-Seal boot or engineer approved equal shall be clamped into the 
cored hole and used to make the connection. 

D. For connections to existing fiberglass manholes, a hole shall be cored into the manhole wall to receive the 
pipe. A Kor-N-Seal boot or engineer approved equal shall be installed using fiberglass reinforced pipe stubout 
for Kor-N-Seal boot sealing surface. 

3.05STREAM ANO RIVER CROSSING 

A. Whenever a pipe is required to cross a stream or river, all wor1< shall be in accordance with the provisions 
of Act 346, the Inland Lakes and Streams Act of 1962, and the rules and regulations promulgated 
thereunder. Stream crossings and all restoration required shall be completed within five days of the 
construction. 

B. The CONTRACTOR shall utilize such conl -struction methods as are feasible and practicable to divert or 
stop stream flow to lay the pipe in the dry. Pipe shall be ductile iron, mechanical joint, or compression 
gasket joint pipe with joints at transition to other types of sewer pipe encased with no less than 1 cu yd of 
concrete, placed at a minimum of 6 inches thickness around the pipe. After the sewer is property laid, 
jointed and encased, the stream-channel shall be cleaned of dirt and debris resulting from the 
CONTRACTOR'S operations. 

C. After the crossing is made, heavy riprap and sodding shall be placed to protect the banks from corrosion 
as shown on the Plans. 
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r_ EXISTING GROUND . OPTIONAL FILTER FABRIC 1X3 INCH LIMESTONE 

100' MIN. AS SITE ALLOWS 

1"X3" LIMESTONE 

MUD TRACKING ROAD (MUD MAT) DETAIL 

PITTSFIELD CHARTER TOWNSHIP 
SOIL EROSION AND SEDIMENTATION CONTROL NOTES 
GENERAL 

20' MIN. 

1. The contractor shall implement and maintain the soil erosion control measures as shown on the plans at all times during 
construction on this project. Any modifications or additions to the soil erosion control measures due to construction or changed 
conditions, shall be complied with as required or directed by the owner, project engineer or Pittsfield Township. 
2. All soil erosion and sedimentation control work shall conform to the permit requirements of Pittsfield Township and the laws of the 
State of Michigan. 
3. A NPDES construction activity permit is required for all sites greater than 5 acres. 
4. Daily inspections shall be made by the contractor. Periodic inspections may be made by the owner/project engineer/Township to 
determine the effectiveness of erosion and sedimentation control measures. Any necessary corrections shall be made without delay. 
5. Erosion and sedimentation from work on the site shall be contained on the site and not be allowed to collect on any off-site areas 
or in waterways. 
6. All mud/dirt tracked onto roads from the site due to construction, shall be promptly removed by the contractor. 
7. Restoration of all disturbed areas, including placement of topsoil, seed, fertilizer and mulch and/or sod shall be done within 5 days 
of the completion of final grade. 
8. Construction operations shall be scheduled and performed so that preventative soil erosion control measures are in place prior to 
excavation in critical areas and temporary stabilization measures are in place immediately following backfilling operations. 
9. Special precautions will be taken in the use of construction equipment to prevent situations that promote erosion. 
10. Proper dust control shall be maintained during construction by use of water trucks and/or chloride as required. 
11. The contractor shall be responsible for maintaining all temporary soil erosion control measures and removal of some upon 
authorized completion of project. Completion of project will not be authorized until all site work, home building, road work and utility 
construction is complete and all soils are stabilized. 
12. The contractor shall not grade in existing wetland or conservation areas to be protected. Silt fence shall be installed and 
maintained adjacent to existing wetland and conservation areas to prevent grading, erosion and sedimentation into them. 
13. Tree protection fencing must remain intact until restoration of the site is complete. 

SEQUENCE OF CONSTRUCTION 
1. Install sediment fence and tree protection fencing prior to any grading operation. 
2. Install mud-tracking pad. 
3. Construct temporary sediment/detention basin. 
4. Place topsoil, fertilizer, seed and mulch over the entire detention basin area. 
5. Rough grade site, stockpile topsoi l and begin building construction. 
6. Install storm drainage system including riprap and parking lot inlet filters and detention basin standpipe . 
7. Maintain erosion and sedimentation control measures, as required. 
8. Install sanitary sewer and water systems. 
9 . Bring pavement areas to sub-base grade, place sub-base and bituminous pavement. 
10. Install franchised utilities. 
11. Finish grade, redistribute topsoil, seed and mulch all disturbed areas. 
12. Remove any accumulated sediment within the detention basin and replace clean washed stone around standpipe. 
13. Complete construction of site. 
14. Insure all soil is stabilized. Remove all temporary soil erosion control measures. 

SEEDING/SOD 
1. Seed or sod in accordance with project specifications. 
2. All areas of disturbed earth that are not to be paved or sodded shall have 4 inches of topsoil, seed, fertilizer and mulch. 
3. Immediately after seeding, mulch all seeded areas with unweathered small grain straw (preferably wheat) or hay spread. Spread 
uniformly at the rate of 1 ½ to 2 tons or 100 pounds (2 to 3 bales) per 1,000 square foot. This mulch should be anchored with a 
d isc-type mulch-anchoring tool. 
4. Any disturbed area not paved, seeded or mulched, sodded or built upon by November 15, is to be mulched in the manner as 
specified above, in order to provide soil erosion protection during the winter and early spring. 
5. All erosion and sedimentation control prevention procedures and structures are to comply with the Standards and Specifications for 
soil erosion and sediment control of the Washtenaw County Soil Conservation District. 
6. Drainage ditches and slopes steeper than 1 :4 (25%) shall be stabilized with erosion control blankets. 
7. Steep slopes that do not take upon initial seeding must be re-seeded and stabilized with erosion control blankets. 
8. Where excavation has been through lawn areas, the CONTRACTOR shall restore the disturbed area by placing topsoil and 
seeding or sodding over the final backfi ll material. 

CATCH BASIN/MANHOLE PROTECTION 
1. Protect storm sewer catch basins with Siltsack. or approved equivalent as follows: 

ROADS 
1. During construction, all roads shall be protected from unvegetated areas washing onto road surfaces by placement of silt fence 
behind curb or a 10 foot wide straw mulch bank behind the curb or other approved method and/or as shown on the plans. 
2. During construction of any portion of the project, roads shall be maintained free of dirt, silt and construction debris. 
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(REBAA NOT INCLUDED) 

:~ 
. · . . 4 ... 

CURB 
OPENING 

DEFLECTOR 

IHSTAIJ.ATION DETAIL 

DETAIL OF INLET SEDIMENT CONTROL DEVICE 
TYPE 8 - WITH CURB DEFLECTOR 

Environmental 
Your Complete Source for 
Geosynthetic Solutions 

ACF Envirarmanlal. Inc. 
2.831 c.dwelRd. 
Richmond, Virginia 23234 
(800)~ 

I 

,-✓'---'L.,,/"\...JV,.-----:r-------._.) V os,e ""' 

I 
I 

FENCE SHALL BE LOCATED AT THE 
OUTER PERIMETER OF THE SPREAD 
OF THE BRANCHES (DRIP-LINE), 
OR CLOSER ONLY AT THE DIRECTION 
OF THE TOWNSHIP. 

• 
GREEN METAL T-POSTS. 

STANDARD 48" HIGH ORANGE SNOW 
OR ORANGE CONSTRUCTION FENCE 

NOTES: 
1. ALL TREES TO BE REMOVED W ILL BE IDENTIFIED 

BY RED FLAGGING. 
2 . TREE PROTECTION FENCING IS TO BE ERECTED 

PRIOR TO ANY EARTHWORK OR CONSTRUCTION 
AND IS TO REMAIN IN PLACE UNTIL CONSTRUCTION 
AND GRADING IS COMPLETE. 

3. ALL DEBRIS, FILL, EQUIPMENT OR MATERIAL IS TO 
BE KEPT C LEAR OF AREA W ITHIN PROTECTIVE FENCE. 
NO CLEANING OF EQUIPMENT OR MATERIAL OR 
STORAGE OR DISPOSAL OF ANY MATERIAL W ITHIN THE 
DRIP LINE OF ANY TREES TO BE SAVED. 

TREE PROTECTION FENCE DETAIL 
NOT TO SCALE 

SILT SACK® 
SPEC!FlCATIIJIS 

NOTE• Tl£ SILTSACK •IIILL BE MNIJFACTUlED rROt A \IOVEN POLYPRDPYlENE 
FABRIC THAT ICITS llR EXCEEDS THE FU.LD111l«i SPEClrlCATIIJIS. 

REGULAR FL D'w' Sil TSACK • 
<rllR AREAS IF LO\I TO ~DDERATE PRECIPITAT!Ctl AND R\IN•<Fr> 

PIIFIJ11S 

6RAB TENSILE STRENGTli 
GRAB TENSIU El.!JIGA TlOH 
PUNCTURE 
HLU£N BURST 
TRAPCZCJD TEAR 
UV RESIST Ala 
APPARENT lll'tNIN!i SIZE 
fUIII RATE 
PERM.ITTIVITY 

Tm ICOOJ 

* HI-Fl DIJ $II TSACK • 

111111 

ASlK IH632 
ASlM IH632 
ASTM 11-4833 
ASlN D-3786 
ASlN D-4533 
ASTM D-4355 
ASTM D-4 7:51 
ASTlt D- 4491 
ASTlt D- 4491 

<FDR AREAS IF lt!DCRATE TO 1£AVY PRECJPITA TION AKO RUN-IJ'rl 

GRAB TENSILE STRElljTli 
GRAB TENSIU El.!NiATlON 
PUNCTURE 
HU.illl BURST 
TRAP£ZOID TEAR 
UV RESIST NU 
APPARENT llPOON!i SIZE 
11.0\I RATE 
PERIUTTIVITY 

1m ICOOJ 

OJI - ABSORBANT SIi ISACK e 

lltrn 

ASlN D-4632 
ASlN ~32 
ASlN D-~ 
ASlN D-3786 
ASTN D-4533 
ASTK D-435:5 
ASTlt D-4 7:51 
AS1l1 D-4491 
ASTlt D-•491 

<FIR IIREAS \/HERE TIDE IS A CIHI:IIN roR an. RUIHJfF llR Sl'IUS) 

300 L.BS 
20 X 
120 LBS 
800 PSI 
1211 LBS 
80 X 
40 US SIEVE 
40 Glll./lll"/SO· rT 
0.SS SEC · I 

2(.5LBS 
20 X 
13:5 LBS 
420 PSI •:5 LBS 
90 X 
20 US SIEVE 
ago GAL/MIN/SQ rT 
15 SEC -I 

IIEl'ENDIHG ~ YQIJI PARTICIJ.AR APPLICATJIIN. Tl£ SILTSACK C#I BE MADE FRON 
[llt£R DI£ or Tl£ ABIJVE FABRICS \/ITH ltN DIL-ABSIRBAK'T PU.LD\I INSUT DR, 
Mil[ aJNPU:TELY f1cOI AN OU.-ABS!J!BANT Sn.TSACK .-1111'14 A \IIIVEN Pll.Ulll INSERT, 

(" HI-FLOW SILT SACK SHALL BE USED FOR ALL APPLICATIONS WITHIN 
PITTSFIELD TOWNSHIP) 

SIL TSACK DISTRIBUTORS: 
PRICE & COMPANY 
(www.prlceandoompany.com) 

METRO GRAND RAPIDS, Ml 
425 36TH STREET SW 
WYOMING, Ml 49548,2108 
1-S00-248-8230 

METRO DETROIT, Ml 
29165 WALL STREET 
WIXOM, Ml 48393-3525 
1-866-960-4300 

SILTSACK 
NOT TO SCALE 

SILTSACK 
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FIRST V Al VE SHALL BE INSTALLED 
PRIOR TO FLUSHING 

FLANGE x FLANGE 
O.S. & Y. VALVE 
SAME SIZE AS 
INCOMING LINE 

FINISH FLOOR --, 

D.I.P. RISER (DOUBLE 
CEMENT LINED) TYPICAL 

(2) OFFSET 
BOLTS 

(2) 3/4" STAINLESS STEEL THREADED 
TIE RODS 72" LONG 

RISER TO BE A MAXIMUM 5 HORIZONTAL 
FEET FROM POINT WHERE PIPE ENTERS 
THE BUILDING. 

FLANGE 
CONNECTION 
WELDED OR THREADED 
TO RISER. UNIFLANGE NOT 
ALLOWED. 

POURED 3,000 PSI 28 
DAY STRENGTH 
CONCRETE THRUST 

FIELD LOCK JOINTS AT -----i:;--1:;:!,l=:;3 BLOCK 
PUSH-ON D.I.P. 90° BEND 

CONCRETE THRUST BLOCK 

FIRE PROTECTION RISER DETAIL 

EAST JORDAN IRON WORKS 1040-1ZPT FRAME 

EAST JORDAN IRON WORKS 1040 A COVER --- -~ 1 1/2" LETTERS 
(RECESSED) 

EPIC0 PICKBARS 

1" TIMES NEW ROMAN 

CUSTOM LOGO 

COVER DETAIL 

ELBOWS 

ELBOWS 

BEARING 
AREA 

BEARING AREA 

TEES, CROSSES & HYDRANTS 

NOTES: 

PIPE DIA. 
INCHES 

4 

6 

8 

10 

12 

16 

18 

20 

BEARING AREA 
SQUARE FEET 

go• 45° 22 1/2' 

2.1 1.1 0.6 

4.1 2.2 1.1 

6.8 3.7 1.9 

10.1 5.5 2.8 

14.1 7.6 3.9 

24.2 13.0 6.7 

30.0 16.3 8.3 

36.8 19.9 10.1 

TEES, CROSSES & HYDRANTS 

PIPE DIA BEARING AREA 
INCHES SQUARE FEET 

4 1.5 

6 2.9 

8 4.8 

10 7.1 

12 10.0 

16 17.1 

18 21.0 

20 26.0 

1. CONCRETE FOR ALL THRUST BLOCKS SHALL BE 3000 PSI, 28 DAY STRENGTH MIN. 
2. ALL THRUST BLOCKS SHALL BE POURED AGAINST UNDISTURBED EARTH 
3. BOLTS, FITTINGS & JOINTS SHALL BE KEPT CLEAR OF CONCRETE 
4. A BEARING CAPACITY OF 2000# PER FOOT WAS USED IN DETERMINING 

THE MINIMUM "BEARING AREAS" IN THE ABOVE TABLE 
5. THE CROSS SECTION OF THE THRUST BLOCKS SHALL BE SQUARE 
6. IN ADDITION TO THRUST BLOCKS. ALL PIPE JOINTS SHALL BE RESTRAINED WITH 

LOCKING GASKETS PER OIPRA'S STANDARDS. 

SOIL CHARACTERISTICS 

(A) LOOSE COARSE OR MEDIUM SANO; COMPACT FINE 
SANO; COMPACT SAND-CLAY SOILS: STIFF CLAY 

(B) FIRM FINE SAND; COMPACT INORGANIC SILT; FIRM 
SANO-CLAY SOILS; MEDIUM CLAY 

(C) LOOSE FINE SANO; FIRM INORGANIC SILT 
(0) LOOSE SANO-CLAY SOILS; LOOSE INORGANIC SILT 

SOFT CLAY 

"BEARING AREA" x FACTOR = ACTUAL BEARING AREA 
2.1 x .5 = 1.05 SQ. FT. 

BASED UPON 150# TEST PRESSURE 

THRUST BLOCK 

1--- 18" ---1 

I 
5' MIN. TO 6' MAX 

! 
18" MIN. 

FACTOR 

0.33 

0.50 

0.67 
1.00 

1"WATER 
SERVICE 

11 1/4' 

0.3 

0.6 

0.9 

1.4 

2.0 

3.3 

4.2 

5.1 

PRE-CAST CONCRETE MANHOLE 
1. SECTIONS SHALL MEET ASTM C478. 
2. All JOINTS MADE WATERTIGHT WITH RUBBER 

GASKET JOINTS 
3. CONE TO BE OFFSET STEP ECCENTRIC TYPE 
4. ALL MANHOLE COMPONENT 

PARTS SHALL HAVE THE 
NAME OF THE 
MANUFACTURER STENCILED 
ON THE INSIDE. THE 
LETTERING SHALL BE A 
MINIMUM OF 4" HIGH. 

A ..-.. 

EXISTING WATER MAIN 

SECTION 8-B 

,---THRUST BLOCK 

UNDISTURBED 
EARTH 

A ..-.. 

NOTE: 
GATE VALVE IS 
NOT CENTERED 
IN GATEWELL 

HOPE ADJUSTMENT RINGS FOR 
GRADE ADJUSTMENT. ~ E.J.I.W. #10402 W/TYPE "AGS" COVER 

/ WI PITTSFIELD TWP LOGO 

TWO 1" CORPORATION 
STOPS, ONE EACH SIDE 0 
VALVE AS DIRECTED. USE 
FORD FB 1000 BALL 
CORPORATION 
(COMPRESSION)--~ 

--­B 

FRAME SET IN MASTIC AND BOL TEO TO PRECAST 

POURED 3,000 PSI 28 DAY 
STRENGTH CONCRETE VALVE 
SUPPORT. KEEP BOLTS & 
JOINTS CLEAR OF CONCRETE. 

EXISTING WATER MAIN 

RUBBER SEALED JOINTS WILL BE 
POINTED INSIDE & OUTSIDE WITH 
MORTAR. 

.._... 
B 

~-. . . . . . . . . . . . . ·., .. ·., .. ·., . 
. ~ .... : ~ .... :; ·, .. 

UNDISTURBED 
EARTH 

-1 :_.: .f., i•::-·. _:y~:·-/.--:\·.~-:.::-·--
PRECASTBOTTOM OR . .. • .·. _ .•. <-::<•-:- ~:,:_:_ 0\, ·_>;:·.~----·<•:·_~-----i 
~g~~~ ~NH~~~~ io,~ \::/-:>·:.:_~:).•:. :-~: ::_;(:_-::··:·:·:-~::_:~:-_- /_:.::<.{'.:. .'.;. :/::\ ·:_· 
3000 PSI, 28 DAY 
STRENGTH CONCRETE SECTION A-A 
W/4X4 WIRE MESH 

TAPPING SLEEVE & VALVE & WELL 

POURED 3,000 PSI 28 DAY 
STRENGTH CONCRETE 
THRUST BLOCK 

12" 
BACKFILL ,__+-'-W+--

BLUE, 12 GAUGE SINGLE STRANO TRACER WIRE ATTACHED 
TO WATER MAIN PIPE MUST BE WRAPPED WITH POLLY WRAP 
ANO SECURELY TAPED AT ENOS. 

B 

' .... ... . •. . ~ .... 
CLASSB 

FIRST CLASS BEDDING 
NOTES: ALL BEDDING TO BE 2NS SAND 

1. MINIMUM TRENCH WIDTH (SEE TABLE). 

2. RECESS TRENCH TO RELIEVE THE BELL OF ALL 
LOAD. PIPE HAUNCHES SHALL BE COMPACTED. 

3. 2NS BACKFILL TO DEPTH OF ONE FOOT ABOVE PIPE. 

PIPE 

PVC 

A-C,V.C.P. 

DIP 

A-C,CONC. 

CONG. DIP 

D w B 

0"-12" 
12" MIN . 

4" 18" MAX. 

0"-1 2" 
6" MIN. 

4" 12" MAX. 

0"-24" 
6" MIN. 

4" 
12" MAX. 

0"-24" 
6" MIN. 

4" 12" MAX. 

24" + 
6"MIN. 4• 

ffi (/) 
6 ~ 

6" SANITARY 
LEAD 

TAMPED LAYERS NOT TO EXCEED 6" IN DEPTH. PLATE 
COMPACT ABOVE PIPE (ON 1st LIFT) 

12" MAX. 

u a. 
ci a:: 
>- w (/) a. 

---FIELD LOCKS 
REQUIRED 

5' MINIMUM 

FIELD LOCKS 
REQUIRED 

TYPICAL L TRENCH DETAIL HOUSE LEADS 

DITCH & STREAM CROSSING 118" MINIMUM 

LIMITS OF EXCAVATION / OR CULVERT 0 
_,,,-- SANITARY SEWER 

JCM 430 JOINT RESTRAINT 
USED AT ALL EXPOSED JOI FLOWABLE FILL BACKFILLED 

TO SPRING LINE OF EXISTING 
AC WATER MAIN 

USE 22 1/2' 
BENDS --

FIELD LOCKS 
REQUIRED 
(TYP. AT BENDS) 

ASBESTOS CEMENT (AC) WATER MAIN SEWER OR CULVERT CROSSING 

6' STEEL FENCE POST 
PAINTED BLUE, SET 2' DEEP 

15' TYP. 

FRANCHISE 
UTILITY 
EASEMENT 

PLUG 

6' STEEL FENCE POST 
PAINTED BLUE, SET 2' DEEP 

CORPORATION STOPS TO 
BE PLACED A T 10 OR 2 
O'CLOCK POSITION. 

1 

1 

MINIMUM ROAD LIMITS 

AS ESTABLISHED BY 
GOVERNING AGENCY 

6' STEEL FENCE POST, 
PAINTED BLUE, SET 2' DEEP 
NEXT TO CURB BOX 

CURB 
BOX 

,,_ ___ LIMIT OF ROAD INFLUENCE __ ,.,_ CURB 

STOP-

15' TYP. 

FRANCHISE 
UTILITY 
EASEMENT 

1" COPPER SERVICE CONNECTION TO PLUG 
PROPERTY LINE • TYPE K COPPER 
NO COUPLINGS ALLOWED. SERVICE 
CONNECTION TO BE JACKED IN PLACE 
IN AREA OF ROAD INFLUENCE. 

WATER MAIN CONNECTION 

GRADE 

NOTES: 

4. ALL PIPE TO BE PLACED ANO JOINTED IN A 
DRY TRENCH ANO LAID ACCURATELY TO LINE 
AND GRADE WITH BELLS UPHILL. 

5. ALL CONCRETE ENCASEMENT ANO CRADLING 
TOBE CLASS "A"CONCRETE. BEDDING 

PCT ~ 

CURB BOX DETAILS 
B IBBY FOUNDRY LTD. 
BSC-95EB 

CURB STOP 
FORD CTS PACK 
JOINT 844-44 

CORP 
FORD BALLCORP 
FB1000 
(COMPRESSION) 

TEE 

R.O.W. 
LINE 

CURB BOX 

W ITHOUT -------------
ROD -------......_ 

SHUT AND DRAIN 

HOA 

R.O .W. 
LINE 

' en 
U'l 
ui 

ELEVATION 

PLAN 

FORD TYPE "A", "C" APPROVED 
"X" OR PMBC-3 r BACKFLOW 
S INGLE LID COVER PREVENTOR 
WITH 4" DEPTH 

;,-

T 

TYPEK \_ 

COPPER TUBE 2 CYD OF WASHED 

RISERS CRUSHED STONE 

TO M ETER PIT 

CURB BOX WITH 
ROD AND 1 YARD 
OF WASHED 
STONE 

1. SADDLE MAY BE REQUIRED ON MAIN BASED ON LEAD S IZE, MAIN SIZE, AND MA IN PRESSURE 
2. ALL WATER MAIN TAPS AND COMPONENT PARTS SHALL BE APPROVED BY THE P ITTSFIELD TOWNSHIP 

UTILITIES DEPARTMENT PRIOR TO INSTALLATION. 
3. INSTALLATION SHALL BE INSPECTED AND APPROVED BY THE PITTSFIE LD TOWNSHIP UTILITIES 

DEPARTMENT. 

IRRIGATION METER PIT DETAIL 

FDC RED "REFLECTIVE" LETTERS WITH W HITE 
"REFLECTIVE" BACKGROUND. LETTERS 
W ILL BE A MINIMUM OF 8" TALL BY 4" W IDE 
W ITH 2" GIRTH, WITH AN 8" TALL 4" W IDE 
RED ARROW UNDER LETTERS POINTING 
DIRECTLY A T THE CONNECTION. TALLER 
BUILDINGS MAY REQUIRE LARGER 
LETTERING. S IGN SIZE AND LOCATION 
DETERMINED BY FIRE MARSHALL 

FIRE DEPARTMENT CONNECTION LABEL DETAIL 

PRE-CAST CONCRETE MANHOLE 

1. SECTIONS SHALL MEET ASTM C478. 
2. ALL JOINTS MADE WATERTIGHT WITH RUBBER 

GASKET JOINTS 
3. CONE TO BE OFFSET STEP ECCENTRIC TYPE 
4. ALL MANHOLE COMPONENT PARTS SHALL HAVE TH 

NAME OF THE MANUFACTURER STENCILED ON TH 
INSIDE. THE LETTERING SHALL BE A MINIMUM Ofi 4" • 
HIGH. .·.· · 

5. PROVIDE INTEGRAL BASE. 

6. 

7. 

KOR-N-SEAL BOOTS OR 
APPROVED EQUAL TO 
BE INSTALLED AT 
PIPE PENETRATIONS. 

A 

WHERE GATE WELLS ARE 
CONSTRUCTED OVER EXISTING 
WATERMAIN, POURED IN PLACE OR 
PRECAST COOKIE AND DOGHOUSE 
STRUCTURES MY BE USED IN PLACE OF INTEGRAL 
BASE. 

STRAIGHT THRU TEE 

A ..-.. 

GATE VALVE IS 
NOT CENTERED 
IN GATEWELL 

VALVE SIZE "D" "D" SECTION B-B 
8" 5'-0" 6'-0" 

12· 5'-0" 6'-0" 

16" 6'-0" 6'-0" 

FRAME SET IN MASTIC AND BOL TEO 
TOPRECAST 

HOPE ADJUSTMENT RINGS FOR 
GRADE ADJUSTMENT. -----~ 
MANUFACTURER'S RECOMMENDED 
SEALANT BETWEEN RINGS. 
STEPS 16" MAX. ON CENTER 

TWO 1" CORPORATION 
STOPS, ONE EACH SIDE OF 
VALVEASDIRECTED ---~ ~ 
USE FORD FB1000 BALL "' 

24" MIN. 

E.J.I.W, #10402 W/TYPE "AGS" COVER W/ 
PITTSFIELD TWP LOGO 

RUBBER 
SEALED 
JOINTS. 

CORPORATION 
(COMPRESSION) 

"O" DIA. 

---POURED 3000 PSI, 28 DAY A 
STRENGTH CONCRETE VALVE 
SUPPORT, KEEP BOLTS & JOINTS 
CLEAR OF CONCRETE 

PRECAST INTEGRAL BASE 

12" MIN 

.._... 
.. A 
·,.· : 
..... .; 

8" MIN. 

SECTION A-A 

STANDARD GATE VALVE & WELL 

E.J.I.W. 5 BR-250 WITH 
12" BARREL SECTION. 

SAFETY FLANGE (GRADE LINE)± 3" 
ON HYDRANT AND VALVE BOX WILL 
BE SET AS SHOWN ON PLANS, AT 
ORIGINAL GROUND SURFACE OR AS 
DIRECTED BY RESIDENT ENGINEER. 
ALL EXTENSIONS SHALL BE BELOW 
SAFETY FLANGE. 

COMPACTED 2NS SANO 
4" UNDER, ALL AROUND, 
AND 12" ABOVE PIPE 

PLUGS NOT TO BE REMOVED 

POURED 3,000 PSI 28 DAY 
STRENGTH CONCRETE 
THRUST BLOCK 

UNDISTURBED EARTH 

KEEP CONCRETE THRUST 
BLOCK BELOW HYDRANT 
DRAIN-SEE THRUST 
BLOCK DETAIL 

USE FIELD LOCK JOINTS AT 
ALL HYDRANT AND LEAD 
JOINTS 

24"- 30" 

POLY WRAP AND 
TRACER WIRE 
SHALL EXTEND 
TO TOP OF 
HYDRANT 

GATE VALVE 
AND CAST IRON 
VALVE BOX 

6" 

"MEGA LUG 
RESTRAINED 
JOINr 

NOTES: 

-PROVIDE ONE 4-INCH STORZ 
CONNECTION ON EACH HYDRANT 
ON THE LEFT NOZZLE WHEN 
FACING THE HYDRANT 

-HYDRANTS SHALL FACE THE PARKING 
LOT OR DRIVEWAY OR AS DIRECTED 
BY THE FIRE MARSHALL 

APPROVED CAST 

IRON s¼" VALVE BOX 

ffi u;{ 
6 
U ii: FIELD LOCK 
ig f:. JOINT 

8" x 8" TEE 
(SEE PROFILE) 

FIELD LOCK 

8" 

l 6"X8" REDUCER 
TYTONJOINT 
MADE IN U.S.A. 

ALL BELOW GRADE 
BOLTS TO BE TYPE 
304 STAINLESS STEEL. EXCEPT AT HYDRANT SHOE 

WHICH WILL BE MEGALUG 
RESTRAINED JOINT. STANDARD FIRE HYDRANT 

DOMESTIC WATER SERVICE 

FIRST JOINT 
SHALL BE RESILIENT 
WEDGE 
VALVE (05aY) 

CHECK VA. WITH 
BALL DRIP 

(1) 4" STORTZ FOR 
CONNECTIONS 

FINISH GRADE 

4" WATER LINE 

(2) 518" DIA. TIE RO S 
BOL TEO TO FLANGE 

FLOW SWITCH FURNISH BY SPRINKLER 
CONTRACTOR WIRED TO DISPATCH BY ELE 
CONTRACTOR 

FIRE PROTECTION LINE TO SPRINKLERS 

SIGHT GLASS -i-- --,«:»---!)<)--9 
WITH TAMPER 
S.W. FIRST 
JOINT SHALL BE WATER GAUGE 
RESILIENT 
WEDGE VALVE OS & Y 
(OS&Y) VA-TYP. 

AUXILIARY 
DRAIN VA. 

UNION WITH BRASS ORIFICE DISK 
WITH HOLE EQUAL TO DISCHARGE OF 
ONE SPRINKLER ORIFICE. 

GATE VALVE TYP. 

2" MAIN DRAIN 

DISCHARGE OUTSIDE 

FLOOR DRAIN 

FINISH FLOOR 
FIRST LEVEL 

THRUST BLOCK 

DETECTOR CHECK OR DUAL CHECK DETECTOR CHECK 
ASSEMBLY VA. WITH BY-PASS METER WITH TEST 
COCKS AND OS&Y GATE VALVE WITH TAMPER SW. 
WITH RESILIENT WEDGE. CHECK VALVE NOT REQUIRED IF DOUBLE OR DUAL 

CHECK DETECTOR ASSEMBLY PRESENT. 

METER ROOM DETAIL 
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1.00 GENERAL 

1.01 DESCRIPTION 

A. The CONTRACTOR shall fumish all labor, materials, and equipment required to construct a water main and necessary appurtenant 
work as herein specified. The water main shall be installed in the locations as shown on the Plans and shall meet all acceptance 
tests. 

1.02 NOTIFICATION 

A. CONTRACTOR shall notify the ENGINEER and the Pittsfield Township Utilrties Department at (734) 882-2110, 24 hours prior to 
flushing or chlorination of the water main. 

B. CONTRACTOR shall schedule bacteriological testing with the ENGINEER 48 hours prior. 

C. CONTRACTOR shall notify the ENGINEER and the Pittsfield Township Util~ies Department 48 hours prior to connecting 10 an 
existing water main. 

1.03 SUBMITTALS 

A. The CONTRACTOR shall submit shop drawings or data sheets for all pipe, manholes. manhole castings, pipe to manhole 
connections, valves, hydrants and the B-1 Poly Pig. The Contractor shall subma a certification letter for all pipe proposed on the 
project. The letters shall contain the following: Contractor name, project name. Township name, current date, certification of pipe 
provided and letterhead of the certifying company. 

1.04 TESTING 

A. General 

1. CONTRACTOR shall furnish all equipment and personnel to conduct system acceptance tesls as specified herein. All tests shall 
be conducted under the supervision of the ENGINEER. All water mains, branches and valves shall be subject to cleaning with a 
poly-pig, hydrostatic pressure testing, disinfection and bacteriological testing. No acceptance tests shall be conducted until the 
water main has been installed and backfilled for not less than 30 days. A copy of all test results shall be furnished to the 
ENGINEER. 

2. Hydrostatic pressure testing must be performed in accordance with ANSI/AWWA C600. Disinfection and bacteriological testing 
must be performed in accordance wrth ANSIIAWWA C651 . 

3. CONTRACTOR shall furnish all material and labor 10 provide for an acceptable full size blow-off 10 flush the poly-pigs out of the 
main at the far end of the project not connected lo the existing system. 

4. Should the results of any test fail to meet the criteria established in this Specification, the CONTRACTOR shall, at his own expense, 
locate and repair the rejected section and retest until II is within the specified allowance. 

5. Only Pittsfield Township personnel or the CONTRACTOR under direct supervision of Pittsfield Township personnel may fill or flush 
lines. 

B. Preparation 

1. After the pipe has been laid and backfilled as specified, the CONTRACTOR shall fill the line, or a valve section thereof, to be tested 
with water in such a manner as 10 expel all air from the pipe. This may be done through fire hydrants at the high points: or, if no 
hydrant is available at such point, the CONTRACTOR shall make the taps necessary to accomplish the expulsion of all air. Al the 
close of the test, all taps shall be satisfactorily plugged wtth brass plugs. 

C. Sequence 

1. All water mains connec1ed to an existing water system shall be flushed, swabbed, chlorinated and bacteriological tested prior to 
pressure testing. The sequence for acceptance testing shall be: 

a. Flushing with approved 8-1 Poly-Pig 
b. Chlorination 
c. Flushing 
d. Bacteriological Testing 
e. Pressure Testing 

2. Where mains can be totalty isolated from the existing water system with airgaps, pressure testing shall precede chlorination and 
bacteriological testing. The sequence for acceptance testing shall be: 

a. Pressure Testing 
b. Connect to System 
c. Flushing with approved B-1 Poly Pig 
d. Chlorination 
e. Flushing 
f. Bacteriological Testing 

3. If a hydrostatic pressure lest fails, the chlorination and flushing process must be repealed after repairs to the system are completed. 

D. Flushing 

1. All flushing will be conducted by the TOWNSHIP with clean potable water until the water runs clear. 

E. Chlorination 

1. All new mains and pipe or any existing mains contaminated by the CONTRACTOR shall be chlorinated to a minimum residual 
chlorine concenll8tion or fifty (50) parts per million with commercial liquid chlorine solution or approved equal. The chlorinated 
water shall be allowed to stand in the mains for 24 hours. The end of the 24-hour period the chlorinated water at all parts of the 
mains shall show a free available chlorine residual of not less than twenty-five (25) parts per million. If less than twenty-five (25) 
parts per million residual is shown at the end of the first 24 hours period, additional chlorine shall be added until a residual of not 
less than twenty-five (25) parts per million al all parts of the system is shown after a subsequent 24 hour period. The chlorinated 
water shall then be removed from the mains and the mains flushed with potable water for bacteriological testing. No flushing shall 
take place between the two required bacteriological testing. 

F. Bacteriological Testing 

1. The Pittsfield Township Utilities Department will take bacteriological samples of the water in the mains for analysis at two different 
limes. The first samples will be taken 24 hours after the mains have been satisfactorily chlorinated. flushed and filled wtth potable 
water. The second sample will be taken 24 hours later. Each sample wlll be incubated for 48 hours. No flushing shall be done 
during or between tests, unless supervised and approved by ENGINEER. Two sets of safe consecutive bacteriological samples. 
collected at least 24 hours apart, must be obtained before placing the water main in service. 

2. The CONTRACTOR shall provide a sufficient number of corporation cocks and copper tubing for taking samples. Samples shall 
not be collected from hoses or fire hydrants. 

3. Bacteriological testing must begin on Mondays 10 allow Pittsfield Township personnel and the testing laboratory a full work week to 
conduct the testing. 

G. Hydrostatic Pressure Testing 

1. The CONTRACTOR shall pressure test sections of water main as sections of 2,000 feet or less unless otherwise authorized by the 
ENGINEER. When permitted to test lengths in excess of 2,000 feet, only the allowable leakage for 2,000 feet will be permitted. 

2. All water mains shall be subjected 10 a hydrostatic pressure or 150 psi based on the elevation or the lowest point in the system. 
The main shall be maintained under the test pressure for a minimum continuous period of two (2) hours by pumping potable water 
into the line at frequent intervals. The volume of water so added shall be measured and considered to represent the leakage from 
the main. No pipeline installed will be accepted until the leakage measured is less than 0.092 gallons per inch diameter of the pipe 
per 1 hour per 1,000 feel. 

3. In the event that the leakage exceeds the specified amount, the main shall be carefully inspected for leaks and repaired as 
necessary. Any cracked or defective pipe, fittings. valves or hydrants discovered shall be removed and replaced with sound 
material and the test repeated to the satisfaction of the ENGINEER. 

4. If the CONTRACTOR chooses to pressure test against an existing valve he assumes the responsibility of meeting the leakage 
requirements. The CONTRACTOR may at his discretion provide a physical break and cutting In sleeve for pressure testing. 

5. Temporary connections 0umpers) between existing water mains and the newly constructed system for testing purposes, shall 
include a reduced zone backflow preventer to prevent backflow and possible contamination of the public water. 

H. Material Tests 

1. The CONTRACTOR shall have test of pipe and strength made by an independent testing laboratory. Tests of up to 4 lengths of 
water main per hundred lengths may be required to show compliance with the Specifications. All pipe delivered 10 the job site shall 
be accompanied with a manufacturers certificate of compliance to the specifications. 

2.00 PRODUCTS 

A. All products shall be consistent wtth the current component part submittal sheet posted on the Township website. 

2.01 PIPE AND FITTINGS 

A. Ductile-iron pipe water main shall meet all the requirements of the latest revision of ANSI/AWWA C1 51/A21.51 . Pipe shall be 
furnished in eighteen-too: or twenty-foot lengths, unless otherwise required. AU joints, to include joints for fittings. valves and 
hydrants, must be of the push on joint type and compatible tyton joint gaskets. Ductile iron pipe must be designed in accordance with 
the latest revision of ANSVAWWA C150/A21.50 to meet requirements for Pressure Class 350. 

B. Ductile iron pipe and fittings shall be double-cement lined with an approved bituminous seal coat In accordance with 
ANSI/AWWA C104/A21 .4. 

C. Ductile iron fi ttings shall meet all the requirements of the latest revision of ANSI/AWWA C110/A21 .10 for full body fillings 
and ANSI/AWWA C153/A21 .53 for compact fillings for a minimum wort<ing pressure of 250 psi and be of the push-on joint 
type. Plugs, where shown on the plans, shall be solid mechanical joint plug type. 

D. Restrained mechanical joints of the wedge action type shall use a follower gland and shall include a restraining mechanism 
which, when activated. impart multiple wedging action against the pipe, Increasing its resistance as the pressure increases. 
Twis t off nuts shall be used to insure proper actuating of the restraining device. Restrained mechanical joints for ductile 
iron pipe shall be Megalug. Series 1100, or approved equal. Mechanical joints shall be in conformity with the requirements 
of the latestrevision of the ANSI AWWA C111/A21.11. Bolls and nuts must be type 304 stainless steel. 

E. Push-on joints shall meet all requirements of ANSI/AWWA C111 /A21 .11. Push-on joints shall consist of a ductile-iron bell 
provided with a recess 10 receive a circular molder rubber gasket 10 effect the joint seal. A rubber gasket and sufficient 
lubricant to assemble the joint shall be furnished with each joint The lubricant shall have no deleterious effect upon the 
color, taste or odor of potable water and shall not be corrosive to either the pipe or gasket. Pipe furnished with push-on 
type joints shall be equal in strength and leak tightness to pipe furnished with mechanical joints as specified when installed 
under identical conditions. and shall meet all other requirements of these specifications. In addition lo the above 
requirements, the gasket and lubricant shall conform to the latest revision of ANSI/AWWA C1 11/A21.11. When it is 
necessary to utilize a locking mechanism for a push•on joint upstream or downstream of a restrained mechanical joint, 
field-lok gaskets or equal shall be utilized and shall be used in conformance with DIPRA Standards for restraint distance 
from a restrained mechanical joint fitting. 

F. All pipe and fi ttings shall be manufactured in lhe Untted States of America. 

G. The ENGINEER shall witness the delivery and unloading of all pipe and collect the appropriate manufacturer's certificate of 
compliance per Section 1.04 of this Specification. 

2.02 VALVES 

A. All valves installed under this Specification shall conform to the applicable requirements of ANSVAWWA C500, C504 and 
C509 standards governing construction materials and workmanship. Each valve shall carry the name or trademark of the 
manufacturer. All valves shall have operating nuts that turn to the right (clockwise) to open. 

B. Resilient-Seated Gate Valves 

1. Resilient seated gate valves shall conform to the applicable requirements of ANSI/AWWA C515. Valves shall have a 
minimum working pressure of 250 psi. The gate shall be ductile iron encased in a bonded synthetic rubber to form 
resilient seating surfaces. Stem shall be bronze with a non-rising design and double o-ring packing. Joints shall be 
push-on type. 

2. Resilient Seated Gate Valves shall be manufactured by American Flow Control or Clow. 

C. Tapping Sleeves and Valves 

1. Tapping steeves shall be full length of heavy-duly stainless steel construction designed for use with the type of pipe to be 
tapped. Tapping sleeve flange and body shall be type 304 stainless steef. Bolts and nuts shall be 304 stainless steel. 
Gasket shall be full circumferential SBR compounded for water service. Tapping sleeve shall contain a test plug to assure 
seal prior lo tapping. Tapping sleeve shall be JCM Industries 432: Romac Industries SST. Ford FAST, Powerseal 
3490AS; Dresser 630 or equal. 

2. Tapping valves shall meet the specifications for gate valves except that the valve shall have a flange compatible with the 
tapping sleeve. 

3. The tapping sleeves and valves shall be subjected 10 a hydrostatic pressure of 200 psi. The sleeves and valves shall be 
maintained under pressure for a minimum continuous period of 5 minutes by pumping potable water Into the sleeve. 
Upon any visual leakage observed by the ENGINEER, the tapping sleeve and valve shall be removed and replaced, and 
the test repeated at the CONTRACTOR's expense to the satisfaction of the ENGINEER. 

D. Corporation Stops 

1. Corporation stops used for insertion into mains shall be ball valve type. All stops shall have no lead brass bodies, keys, 
stem washers and nuts. Inlet threads shall conform to the latest revision of AWWA C800. The outlet connection shall be 
of the compression type to receive oopper service pipe. 

E. Valve Boxes 

1. Valves boxes shall be 5-1/4-inch and be of cast-iron construction. They shall be of three-piece, screw-type adjustment 
design. All valve boxes shall be installed flush with the top of the proposed site grade. Cover shall be designed to be 
removed easify to provide access to the valve. The base shall not rest upon the valve assembly. Valve boxes shall be 
Tyler 6860 Item DD with number 6 base, or equal. 

F. Valve Extensions 

1. All gate valves with operating nuts at a distance greater than 6.5 feet below ground surface shall be provided with an 
extension stem. The length of the extension stem shall reach within 6.5 feel of the ground surface. Details of the 
extension system and method of installation shall be approved by the ENGINEER prior to installation. 

G. Post Indicators and Valves 

1. Post indicators, when specified, shall be American Flow Control series A240 or Clow series 2945A with aluminum plates 
indicating OPEN and SHUT. Post indicators shall open left. 

2. Post indicator valves shall be American Flow Control Model 2500 or Clow model F-6120. All valves shall open left. 

3 . Post indicators and their corresponding valves must be made by the same manufacturer. 

4. Bollards must be placed to protect post indicators, except as specified by the ENGINEER. 

5. Bollards shall be 4-inch diameter galvanized schedule 40 steel posts 36 to 48 inches high with 
minimum depth of 24 inches. The posts shall be set in and filled with 3000 psi concrete. Bollards protecting hydrants and 
PIVs shall be painted red. 

2.03 GATEWELLS 

A. Gatewells shall conform to the latest revision of ASTM C478 for Precast Reinforced Concrete Manhole Sections. Section 
joints shall be rubber gasketed and shall conform to ASTM C990. Cone sections shall be eccentric, with an offset step 
configuration. 

B. All gatewell components shall have the name of the manufacture, stenciled on the inside. The lettering shall be a minimum 
of 4-inches high. 

C. Gatewells constructed over an existing water main shall have a doghouse mudded to an 8-inch thick cookie. All other 
gatewells shall have precast integral base sections. 

0 . Mortar for masonry or plastering outside of gatewells shall be made of one part of Portland Cement to two parts fine 
aggregate. Mortar materials and mixing shall correspond, in general, to those for concrete. All openings in gate wells shall 
be closed with brick and mortar in a manner that will make them watertight. 

E. Gatewell steps shall be reinforced polypropylene coated steel. They shall be MA Industries models PSI-PF or PS1,B. or 
approved equal. 

2.04 GA.TEWELL FRAMES AND COVERS 

A. Gatewell frames and covers shall weigh not less than 350 lbs. Each frame and cover shall have machined bearing 
surfaces and shall be suitable notched for convenient removal of the cover. 

B. Frames and covers shall be East Jordan Iron Works Model 10402 frame with 1040 A cover. Each cover shall have the 
Pittsfield Township logo and the letters "PITTSFIELD TWP WATER" cast integrally into the cover. 

C. All frames and covers shall be coated at the place of manufacturer with coal tar pitch varnish or other asphallum coating 
approved by the ENGINEER. 

2.05 GA.TEWELL CONNECTIONS 

A. Water pipe to gate well connections shall be through a watertight flexible pipe-to-manhole connector, which shall be 
securely clamped into a core-drilled port. Pipe ports shall be core-drilled at the point of manufacturer and shall be 
accurately localed within 1/2-inch of the proposed water main centerline. Flexible pipe-to-manhole connectors shall meet 
the requirements of ASTM C923 and shall be NPC, Kor-N-Seal, or equal. 

B. All non-rubber components including wedges, bands and pipe clamps shall be stainless steel. 

2.06 GA.TEWELL ADJUSTMENTS 

A. All final grade adjustment of gatewell cover and frame assemblies shall be completed utilizing injection molded High 
Density Polyethylene (HOPE) adjustment rings as manufactured by Ladtech, Inc .. or approved equal. The adjustment rings 
shall be manufactured from polyethylene plastic meeting the requirements of ASTM D4976. Brick adjustments are not 
acceptable. 

B. All adjustment for matching road grade shall be made utilizing a molded indexed slope ring. 

C. Each adjustment ring shall be sealed with a 3/16 to 1/4-inch bead of butyl rubber sealant per the manufacture(s 
instructions. Sealant shall meet the requirements of ASTM C990. 

D. All castings and adjustment rings shall be securely fastened to the cone of the structure with four 3/8-inch threaded rods. 
The rods shall be galvanized or stainless steel anchored to the structure with Redhead Trubolt concrete anchors. or equal. 
Stainless steel or galvanized nuts and washers shall be used to attach the casting. 

E. When the depth of the gate well requires an adjustment greater than the maximum allowed. the CONTRACTOR shall 
provide additional pre-cast gate well barrel sections required to maintain acceptable chimney heights. 

2.07 HYDRANTS 

A. Fire hydrants shall comply with the latest revision of ANSI/AWWA C502. Hydrants shall be compression type to open with 
the pressure. They shall have a 5-1/4" valve opening and 6" mechanical joint inlet. Hydrants shall have two 3-1/2" (4.05" 
0 .0 .) pumper connections with National Standard 7-1/2 threads per inch. All hydrants shall have City of Ann Albor 
standard thread pattern. 

B. Fire hydrants shall have an inside barrel dimension of not less than 7.375" 1.0. from top to bollom. The 
1-1/8" pentagon operating nut shall open left (counter clockwise). 

C. All nozzles shall be on a removable head with a flange so that they may be rotated by changing the position 
of the flange. 

D. Hydrant shall be fully bronze mounted, including top of the operating stem where it passes through the double 
o-ring seal in the bronze packing gland. The forged operating stem In the base and the valve seat shall also 
be of bronze. The molded vatve shall be of composition rubber and the cast iron valve clamps shall be 
pacl<ed with o-ring seals and held light to the stem by a threaded bronze hex retainer ring and th readed 
bronze locknut. anchored with set screws. 

E. Hydrant shall be designed for 150 psi working pressure and tested 10 300 psi. Those portions of the hydrant 
above grade shall have two ooats of red enamel. All unpainted surfaces shall have two ooats of coal tar pitch 
varnish. 

F. The hydrants shall be EJIW WaterMaster 5BR-250 with mechanical joint connections and break flange barrel 
with standard head. 

G. Hydrant bolts located below grade shall be type 304 stainless steel 

H. All hydrants shall have a 4" Harrington Integral Hydra-Storz (HIHS) adaptor. The HIHS shall meet the 
requirements of AWWA C502 regarding material and pressure testing. Stortz nozzle shall have a brass metal 
face and hard anodized ramps and lugs, The aluminum finish shall be hardcoat anodized to Mil-A-8625f, type 
3 dark gray. The adapter shall be made from forged or extruded 6061 -T6 aluminum. 

I. The blind cap shall have hard anodized aluminum Storz ramps and lugs, made of forged or extruded 6061-T6 
aluminum. the cap shall be equipped with suction seal. The cap shall be connected to the adapter or the 
hydrant with 0.125 vinyl coated aircraft cable. 

J. Fire hydrant extensions shall be manufactured by the hydrant manufacturer for use with the model hydrant 
being installed. 

K. Hydrants adjacent to truck routes on commercial developments shall be protected by bollards. 

2.08 SERVICE LEADS 

A Pipe for service leads 1-inch to 2-inch shall be soft annealed Type K copper. Service leads 4-inch to 8-inch 
shall be Pressure Class 350 Ductile Iron, Double cement lined. 

B. Curb Slops 

1. Curb stops used for service connections shall be ball valve type. All parts shall be no lead brass. Both the 
inlet and ou11et connections shall be of the compression type to receive copper service pipe. Curo stops 
shall be consistent with the most current shop drawing checklist posted on the Township website. 

C. Curb Boxes 

1. Curb boxes shall be the Bibby Screw Style V010 with S169 top, V201 bottom, V223 extention, and V240 
water cover . All curb boxes shall be coaled Inside and out with a tar base enamel. The minimum bury 
shall be 5'•0' (60") and the maximum 6' (72"). Curb boxes shall be consistent with the most current shop 
drawing checklist posted on the Township websrte. 

D. Couplings 

1. Couplings used for service oonnections shall be located outside the pavement and more than 10 feet from 
any building wherever possible. They shall have a three part union. and both connections shall be of the 
compression type to receive copper service pipe. All parts shall be no lead brass .. 

2. All service connections between two copper service pipes (two-inch or less in diameter) located under the 
pavement or within 10 feet of a building shall be connected using wrought copper, solder-sweat type 
couplings conforming to ASME 816.18 or ASME B16.22. Fittings shall bear made in USA labels. Joining 
of copper piping shall be a solder•sweat connection using lead free Silfos. The use of 95--5, Tin .. Antimony 
or equivalent solders will not be allowed. 

2.09 TRACER WIRE 

A. Tracer wire to be used on open cut pipe shall be AWG #12 single strand copper with blue 30 mil HOPE 
insulation. Connections shall be made using 3M DBR-6 wire connectors, or equal. 

2.1 0 POLYETHYLENE ENCASEMENT 

A. All ductile iron pipe and fi ttings must be polyethylene encased. In addition, tha initial 24-inchas of copper 
service lead must be encased from the corporation stop. Polyethylene encasement must be manufactured In 
accordance with the requirements of the latest revision of ANSVAWWA C105/A21 .5. 

B. Polyethylene Encasement shall be bfack linear low-density polyethylene with a minimum thickness of 8 mils. 

C. The wrap shall overlap the joint by 12 inches to either side and be secured to the pipe with polyethylene 
adhesive tape. 

3.00 EXECUTION 

3.01 EXCAVATION AND BACKFILL 

A. All excavation and backfill shall conform to the Earthwork specification. 

3.02 PIPE INSTALLATION 

A. The installation of ductile iron water main must conform to the requirements of ANSVAWWA C600. 

B. Any pipa damaged in transport or handling shall be rejected and removed from the site of the work. 

C. Before lowering in the trench, and while suspended, each pipe and fitting shall be Inspected for defects. 
Defective, damaged or unsound pipe shall immediately be removed from the oonstruction site. The interior 
of each pipe shall be inspected for cleanness and cleared of all dirt and foreign matter before being towered 
into the trench. 

D. In handling and placing ductile iron pipe and fittings, no metal shall be used in contact with the inside of the 
pipe to fil or support the pipe. The pipe shall be moved only through the use of belt slings or automatic 
release type pipe tongs. Care shall be taken not to injure the pipe or pipe coating, and no damaged or 
imperfect pipe shall be used in the wort< except that minor damage to pipe coating may be repaired subject to 
the review of tha ENGINEER. 

E. Unless otherwise d irected, pipe shall be laid with bell ends facing in the direction of laying. After a length of 
pipe is placed in the trench. the spigot shall be centered in the bell of the adjacent pipe; the pipe shoved into 
position and brought to a true alignment. It will then be secured with sand backfill tamped under and on each 
side of the pipe. except at bell holes. No earth or other foreign mailer shall be allowed to enter the joint 
space. 

F. All excavation and backfill above the pipe shall conform to specifications under Earthwork and as shown on 
the Drawings. 

G. A minimum of 18-inches vertical clearance shall be provided between the water main and any existing 
underground facilfy, unless otherwise approved by the ENGINEER. Whenever a main is installed under any 
existing utilijy line such as gas, buried electric power, telephone line, sewer or water, provisions shall be 
made to properly support or distribute any concentrated load to avoid settlement and possible failure of either 
main. Such provisions shall consist of concrete bedding of the main, complete concrete encasement, or 
some other method as shown on the plans. Water mains passing under sewers, in addition, shall be 
protected by providing: 

1. A vertical separation of at least 18-inches between the bottom of the sewer and the top of the water m ain. 

2. Adequate structural support for the sewer to prevent excessive deflection of joints and selllement of the 
sewer about the water main; i.e .. a concrete saddle under the pipe with a span length extending 10 
undistributed earth bearing. 

H. Waler mains shall be installed at least 10 feet horizontally from any existing or proposed gravtty sanitary or 
storm sewer. septic tank, or subsoil treatment system. The distance shall be measured edge to edge. 

I. In assembly of push .. on or shove type joints, the bell socket recess and the gasket shall be wiped dean and 
the gasket placed properly in position. A thin film of lubricant shall then be applied to the surface of the 
gasket 10 come into contact with the entering pipe, The plain end of the entering pipe shall be cleaned and 
then entered and forced home to the base of the socket 

J. Where necessary to cut pipe, culling shall be done with approved toots and cut ends of pipe shall be square 
and regular. Cutting shall be done In a manner to avoid damage to lining and coating. Minor damage may 
be repaired subject lo review of the ENGINEER. 

K. To prevent trench water from entering the pipe. joints, which for any reason may not be completed as the 
pipe is laid, shall be thoroughly packed with approved material, in a manner to make them watertight. Open 
ends of fittings shall be tightly closed wah approved plugs and well packed, as shall the end of the last pipe 
laid whenever work is not in progress. 

L. Each pipe shall be laid accurately to the line and grade shown on the Plans. Wherever deflections al joints 
are required by changes in grade or alignment o r to plumb valve s tems. the deflection at any bell and spigot 
joint shall not exceed that which will cause the spigot end of pipe to be away from home in the bell of the 
adjacent pipe a distance of 1/4 inch al the point of greatest opening. 

M. The deflection at any mechanical joint shall not exceed three-quarters of the maximum deflection 
recommended by the manufacturer or 3 degrees, whichever is more conservative of the joint used. 

N. The CONTRACTOR shall not be entitled to any additional compensation because depth is more than 
specified at certain locations or due to c learances at manholes, or due to unforeseen obstacles, or 
occasioned in order to avoid undue changes in grade. 
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3.03 GATE VALVES AND WELLS 

A. All pre-cast section joints and lift hofes shall be pointed and plugged, inside and outside, with mortar. 

B. Gate valves shall be of the size and installed at the location as shown on the plans. They shall be set 
square with the tine of the main, and unless otherwise directed by the Township ENGINEER, all gate 
valves shall be set with stems plumb, Al each side of gate valve, the CONTRACTOR shall furnish 
and install a 1-inch corporation stop o n the main as shown on the Standard Details. 

C. All gate valves with operating nuts at a distance greater than 6.5 feet below ground surface shall be 
provided with an extension stem. 

3.04 HYDRANTS 

A. Fire hydrants shall be constructed in accordance with the details shown on the plans. Finish grade 
level to center of nozzle caps shall measure between 24 and 30 Inches. A maximum of one hydrant 
barrel extension and one operating stem extension may be used to accommodate changes in grade. 
Under no conditions shall extended hydrant have more than one coupling in the operating stem. 
Pumper connections shall point toward the street. 

B. Fire hydrants shall be installed with barrel vertical and property based. Concrete thrust blocl<s shall be 
placed behind the hydrant, tee. and every bend. Care should be taken to insure the drain holes on the 
hydrant are not plugged by the thrust blocl<s. Hydrant shall be set in 1 yard of coarse gravel for 
drainage purposes. If ground water is encountered. the drain hole shall be plugged as directed by the 
manufacturer. The backfill shall be sand thoroughly tamped around the hydrant and valve box in 1 ft 
layers. 

C. Fire hydrant and gate valve shall be set apart 24 inches. Gate valves and valve box shall be as 
specified under the valve paragraphs of this section. 

D. Hydrant leads shall have a minimum of 5.5 feel of cover in all areas, including crossings through dttch 
sections. 

E. Hydrants shall be carefully plumbed, braced and backfilled so they remain plumb. 

F. All grade. facing, and vertical alignment adjustment of hydrants shall be completed prior to pressure 
testing and charging of the hydrants. 

G. All hydrants shall be cleaned and painted with a rust inhibitive, oil base paint such as ·rustoleum" or 
approved equal 10 the Township's color code prior to acceptance. 

H. The lubricant reservoirs in all hydrants having such construction shall be fi lled with a lubricant 
acceptable to the Michigan Department of Environmental Qualey and recommended by the hydrant 
manufacturer. 

I. Backfilling around fire hydrants shall be carefully tamped sand in 12-inch layers from the centerline of 
the lead main to a height of 1-foot below finished grade. 

J. CONTRACTOR shall place burlap sack or equivalent material over the hydrant nozzles after 
installation. 

K. Fire hydrant nozzles shall be aligned as required by the Township Fire Marshal. 

L. Fire hydrant extensions shall be provided as necessary so that the safety flange is located at or above 
surface grade. 

3.05 TRACER WIRE 

A. Tracer wire shall be ins talled along the top of all water mains. For directional drilling, the tracer wire 
shall be installed at the same time as the pipe. For open cut construction, the tracer wire shall be 
installed at a height of not more than 6 inches above the main line pipe or service leads. Wire shall be 
extended to all hydrants. blow-offs. dead ends, service leads and post indicator valves. Tracer wire 
shall be brought to grade, leaving enough excess material to avoid loss or damage to thew re during 
construction and subsequent activities. Wire shall be trimmed to finish grade following com~letion of 
the landscaping. 

B. When 118cer wire is to be run along short offsels (less than 20 feet), a loop of wire shall be utilized to 
loop to the end of the o ffset, bring the loop to grade and terminate it in an approved manner. For 
service leads and offsets of more than 20 feet in length, or installed by directional drilling method, a 
splice may be utilized 10 make the connection at the main. The tracer wire shall then be installed and 
terminated in an approved manner. 

C. Tracer wire terminations shall be made by one of the following methods: 

1. Tracer wire shall be terminated at hydrants by tying off the wire at the head ftange, leaving excess 
material for future trimming following landscape activities. 

2. Terminations at valve/curb boxes. post indicators, valves and blow-offs shall be made with 2 wraps 
of wire at grade around the box or pipe, leaving excess material for future trimming following 
landscaping. 

3. Gatewell terminations shall be made by running the tracer wire through the pipe opening in the wall, 
down to and across the floor to the steps, up the wall and secure to the top step leaving the stub 
accessible at the casting. Wire shall be run through the gatewell such that it does not c reate a 
hazard. 

4, Terminations at existing water mains without tracer wire shall be made at the nearest hydrant or 
gate well as o utlined above. If no hydrant or gatewell is available, an upper section of valve box 
shall be installed with the tracer wire stubbed up inside 

D. When connections are made to existing water mains which do not have tracer wire, the following 
method most applicable to field conditions shall be used. 

1. When connection is made aVnear a valve or hydrant, the connection shall be mada in the same 
manner as the termination at said structures in Item C(2) above. 

2. When connection takes place in a gatewell, the same procedure shall be used as in termination at a 
gatewell (see Item C(3) above). 

3. If no valve or hydrant is available, the upper section onty of a valve box shall be set with the tracer 
wire stubbed up inside. 

3.06 POLYETHYLENE ENCASEMENT 

A. The polyethylene encasement must be installed in accordance with the specifications and 
requirements of ANSIIAWWA C105/A21 .5. For open cut applications a single wrap is required, and 
for directional drill applications a double wrap is required. 

B. The polyethylene encasement must be taped and overlapped at pipe joints and must be taped in a 
spiral configuration along the length of the pipe. 

3.07 CONNECTION TO EXISTING MAINS 

A. All connections to existing water mains shall be made at the locations as shown on the plans. 

B. All valves shall be operated by the Pillsfield Township Utilities Department. 

C. Prior to beginning construction of the final connections, the CONTRACTOR shall provide sequence of 
all final connections to the existing system and coordinate a meeting between the ENGINEER, 
OWNER and CONTRACTOR In the field to review the procedure. 

D. When making a dry oonnection to an existing main, the existing main to which a connection is to be 
made shall be isolated by the closing of the necessary existing valves, and the water from the existing 
main shall then be pumped out or removed by other means so the connection may be made in the 
dry. After the connection has been acceptably made, the portion of the new line to the nearest valve 
shall be satisfactorily tested and disinfected, along with the drained portion of the existing water main, 
before the isolated existing main is placed bacl< in service, except as the ENGINEER may otherwise 
direct. In as much as residents served by this isolated main will be temporarily out of water during this 
period, the wor1c shall be executed as rapidly as possibJe, and the time of, and the procedure in, 
making such connections shall be subject to the review of the ENGINEER. Such work may be 
required to be done at night In order to minimize inconvenience of water users. The CONTRACTOR 
shall not be entitled to any additional compensation because of night wor1c or other special 
requirements in work under this section. 

E. The CONTRACTOR shall make particular effort, prior to bidding, 10 ascertain whether or not valves in 
the existing mains to be connected to the new mains are so located as to provide isolation. If valves 
are not found to be adequate, then the CONTRACTOR shall utilize other means to make the 
connections with a minimum of interruption to servioe. 

F. When making a wet tap connection to an existing main, a tapping sleeve designed for the type of pipe 
being tapped shall be utilized and the tap shall be made in accordance with the manufactu-er of the 
tapping equipment. 

G. Wherever adapters are required to property oonnect the pipe with existing pipe or other material or 
manufacturer, the nominal 1.0. of adapters shall be the same size as the nominal diameter of pipa 
connected thereto. Adapters shall also be furnished and used as required by the manufacturer for 
connection to fittings. 

3.08 BEDDING 

A. Ductile iron pipes shall be fully enclosed in polywrap and laid on a compacted sand cushion. 4 inches 
thick. Sand shall conform to fine aggregate 2NS as defined in 2003 MOOT, Section 902. 

B. 2NS sand bedding material shall be placed around and above the main to a height of 12 inches above 
the main. 

C. Sand shall be compacted on top of the 12-inches of sand above the pipe to not less than 95 percent 
of the maximum unit density as determined al optimum moisture eontenl 
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NOTE: CONDUIT OPENING 

ALL LOCATIONS AND DIMENSIONS FOR ANCHOR BOLTS ETC. 
SHALL BE VERIFIED IN FIELD BY INSTALLING CONTRACTOR 
WITH BOLTS AS FURNISHED BY BOLLARD MANUFACTURER. 

PLAN VIEW BASE 

--- NEW BOLLARD AS SHOWN 
ON PLANS AND NOTED IN 
SCHEDULE 

SEE BASE PLAN ~EW 

CONCRETE 
WALKWAY 

\ 
/ 
\ 

-\ 

FINISHED 
GRADE 

ANCHOR BOLTS PER o_ 11· J" -6" 
MFGR. REQUIREMENTS _.• ·11 o MIN UNDERGROUND 

=====J'=/=p ="jr -=,;_;:4 l==f=='=C=Oi:;::Nl=DU=IT= 

l--12" DIA.----1 

STEEL TO PLASTIC 
ADAPTER (TYP.) 

# 6 BARE 
GROUND \\,1RE 

CADWELD GROUND 
CONNECTION 

i 5/B"• x s·-o·· 
,,,,-- LONG COPPERWELD 

GROUND ROD 

TYPICAL BOLLARD BASE DETAIL 

36" 
BELOW 
GRADE 

NO SCALE NOTE: FIXTURE TYPE 'LO' BASE IS SIMILAR, 

J .. 
DIA. 

NOTE: 

1" CHAMFER 

STEEL BASE COVER 

BASE PLATE 

H-+-t- ROUND TAPERED 
ALUMINUM POLE 

BOLT CIRCLE 

SONOTUBE 

ALL LOCATIONS AND DIMENSIONS FOR ANCHOR BOLTS ETC. 
SHALL BE VERIFIED IN FIELD BY INSTALLING CONTRACTOR 
WITH BOLTS AS FURNISHED BY POLE MANUFACTURER. 

IN LINE FUSE HOLDERS 
LOCATED AT HANDHOLE. 

FULLY GALVANIZED 
STEEL ANCHOR BOLTS 

1 n x 36"L x 4"ELL 

PLAN VIEW BASE 

IJ!l-y--WIRING, 
UP TO LUMINAIRES 

~HAND HOLE 

~ GROUNDING LUG 

TWO PIECE 
BASE COVER 

1" CHAMFER 

FINISHED GRADE OF I 
3000 PSI MINIMUM CONCRETE r 7 PARKING LOT 2'-0" 
WITH FIBERMESH & RUBBED L.. _J (SEE 
FINISH ABOVE GRADE NOTES} 

.... _, 

" 24"2411 

~IN} 

1" SCHEDULE 40 PVC ' _J L.. ..! 6'-0" 
IN & OUT OF BASES (TYP (MIN} 
2-#lO+GROUND FOR THE 
CONDUIT RUN TO THE BLDG. 

' ' SIGN, ADD AN ADDITIONAL L _, .... _, 
2-#10 CONDUCTORS FOR 
SERV, TO THE SIGN 

8#6 VERTICALS 

24" ROUNJ 

'- ½" x 8'-0" COPPER WELD 
GROUNDING ROD WITH 

W/#3 LOOPS @ 12" 0.C. #6 BARE WIRE TO GROUNDING 
LUG NEAR HANDHOLE. 

3000 PSI CONCRETE BASE PROVIDE A #10 GREEN COPPER 
EXPOSED CONCRETE SHALL CONDUCTOR TO FIXTURES 
BE FREE OF HONYCOMBS 

NO SCALE 

NOTES: 
1. WHEN INSTALLING PARKING LOT LIGHTING IN LAWN 

AREAS AROUND THE PARKING LOT OR IN ISLANDS OR 
BERMS INSIDE THE PARKING LOT, ADJUST THE EXPOSED 
HEIGHT OF THE BASE SO THAT THE TOP OF THE BASE IS 
2'-0" ABOVE THE FINISHED GRADE OF THE PARKING LOT 
SURFACE. 

2. LOCATE BASES ON CENTERLINES WHERE CENTERLINES 
ARE SHOWN ON THE PLANS, OR CENTER BASES 3'-0" BACK 
FROM THE CURB WHERE CENTERLINES ARE NOT SHOWN. 

3. REFER TO FIXTURE SCHEDULE FOR O~RALL HEIGHT OF PARKING 
LOT FIXTURES. 

TYP. PARKING LOT 
FIXTURE BASE DETAIL 

G 

F 

F 

E -
• 

+ 
I 

,__ ____ 38" -----a 
I 16 11 2• 

1'-3"-J ---fI\_ r 14• J_ 
9~1:;- i -:;-_,_-.,_7,..."--+--+-3" 6' MIN. 

SECONDARY s© 

D C 

------------------------ --------------

TRANSFORMER SUPPORT 
PILLAR (3 REQUIRED) 

LO'lj't' 

, .,.. .... 
'LM',,.-

, , 
I 
I 

(@ 
I 

I 
I 

b·LN' 

'LN' 

LN' 

GROUNDING RODS 

-----+-----, 
BRING GROUND ROD LEADS 
THRU CABLE OPENING ON 
PRIMARY/SWITCH SIDE OF 
EQUIPMENT. #4/0 WIRE MIN. 
(BARE COPPER} 

\ 

\ 

\ 

\ 
\ , , 

, , , 

, , 
, ' , 

--+--~--t£----+--
\ < , 

'LL' 

ACCU-1 
r.'\UNIT 1 
~55 MCA 

BATTERY 
CHARGE 
6A 
B-33 

PRIMARY ---+---4-fiPPl® 
10" 4 %" x 1 ¼" CONCRETE 

~~~'":z9.E8Arni~~HDWt.I~ 

' , I ' ',.' '•· 
6"=i_j 16" 

6' MIN. 

6" 

ALL NO 2 T & B SOLID OR WELDED OR EQUIVALENT 
\WELDED # 4 GA. WIRE FABRIC 

BOTTOM ONLY 

"' \ 
I"-

6' MIN 

'""100 11 ®®I -

SCREW OR AS REQUIRED 
TO SECURE NEW PAD 
MOUNTED TRANSFORMER. 
REFER TO TRANSFORMER 
INSTALLATION GUIDE. 

NOTE: 
THIS TRANSFORMER PAD 
DETAIL IS GENERIC. 
COORDINATE THE EXACT 
DIMENSIONS OF THE PAD, 
AND THE REQUIRED SIZE 
OF THE GROUNDING 
CONDUCTOR, WITH THE 
UTILITY SERVICE PLANNER. 

1' 

,p --t s , -, 
, ' -.. .. ... ...... -- -- -+ -- -- --

GROUNDING RODS 

#4/0 COPPER CABLE 

GRADE 

CADWELD 
RODS 

1 ½" 

_L j 
1 ½" 

[ 
GRADE 

8' 

~
1
--4-C_O_P_.Y.,w '""'° ,,o; SW> ~ 

l½"r 

E 

L6½" 

NO SCALE 

TRANSFORMER PAD 
GROUNDING DETAILS 

D C 

0 

-

0 0 0 

--

I 

I 

A 

0 
0 

---- --- --- ---- --- ---

I 

PLAN REFERENCE NOTES: 
@APPROXIMATE LOCATION OF NEW PAD MOUNTED TRANSFORMER. 

TRANSFORMER IS BY UTILITY CO., CONCRETE PAD IS BY E.C. SEE PAD 
DETAILS THIS SHEET. 

@APPROXIMATE LOCATION OF NEW lSOKW GENERATOR ON ROOF OF NEW 
BUILDING. CUMMINS GENSET MODEL C1SON6. 

@APPROXIMATE LOCATION OF ROOF MOUNTED COMPRESSOR/CONDENSING 
UNIT. COORDINATE EXACT LOCATION WITH MECH TRADES. 

0 CIRCUIT TO POSITION INDICATED WITH 3·#4 & 1-#B(G) - l"C. 

@ CIRCUIT TO POSITION INDICATED WITH 3-#6 & 1-#lO(G) - 3/4"C. 

@CIRCUIT TO POSITION INDICATED WITH 2-#10 & 1-#lO(G) - l"C. 

{DcIRCUIT TO POSITION INDICATED WITH 2-#12 & 1-#12(G) - l"C. 

@TO TIME CLOCK & PHOTOCELL. REFER TO DETAIL ON SHEET E3. l. 

@APPROXIMATE LOCATION OF ELECTRICAL EQUIPMENT INSIDE BUILDING. 
REFER TO PLAN VIEWS FOR LAYOUT. 

@APPROXIMATE LOCATION OF ELECTRICAL SERVICE EQUIPMENT ON THE 
OUTSIDE OF THE BUILDING. REFER TO PLANS AND RISER DIAGRAM. 

Know what's below. 
LAWN AREA. GRADE TO ~,z MAI 
MATCH EXIS~NG. · 

EXIS~NG GRADE. ------------ I 
-"'' ~ -..,.__"-r---~~~ 

Cal I before you dig. 

6" WIDE (MIN) RED ~NYL MARKER 
TAPE TO RUN CONTINOUS OVER 
CONDUIT. IT SHALL READ "CAUTION": 
ELECTRIC LINE BURIED BELOW." 

MECHANICALLY TAMPED 
BACKFILL (98% COMPACTION) 

RIGID PVC CONDUIT 

CONDUCTORS 

6" MIN. CLEAN SAND 

.. 
. • .. . 

' 

TYPICAL TRENCH DETAIL 
NO SCALE 
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GENERAL NOTE
1.  SEE SCHEDULE FOR LUMINAIRE MOUNTING HEIGHT.
2.  SEE LUMINAIRE SCHEDULE FOR LIGHT LOSS FACTOR.
3.  CALCULATIONS ARE SHOWN IN FOOTCANDLES AT: GRADE.

THE ENGINEER AND/OR ARCHITECT MUST DETERMINE APPLICABILITY OF THE LAYOUT
TO EXISTING / FUTURE FIELD CONDITIONS.  THIS LIGHTING LAYOUT REPRESENTS ILLUMINATION LEVELS
CALCULATED FROM LABORATORY DATA TAKEN UNDER CONTROLLED CONDITIONS IN ACCORDANCE WITH
ILLUMINATING ENGINEERING SOCIETY APPROVED METHODS.  ACTUAL PERFORMANCE OF ANY MANUFACTURER'S
LUMINAIRE MAY VARY DUE TO VARIATION IN ELECTRICAL VOLTAGE, TOLERANCE IN LAMPS, AND OTHER
VARIABLE FIELD CONDITIONS.  MOUNTING HEIGHTS INDICATED ARE FROM GRADE AND/OR FLOOR UP.

THESE LIGHTING CALCULATIONS ARE NOT A SUBSTITUTE FOR INDEPENDENT ENGINEERING
ANALYSIS OF LIGHTING SYSTEM SUITABILITY AND SAFETY.  THE ENGINEER AND/OR ARCHITECT
IS RESPONSIBLE TO REVIEW FOR MICHIGAN ENERGY CODE AND
LIGHTING QUALITY COMPLIANCE.
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Statistics

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

EAST PROPERTY LINE 0.1 fc 0.1 fc 0.0 fc N/A N/A 1.0:1
NORTH PARKING AREA 1.6 fc 4.1 fc 0.4 fc 10.3:1 4.0:1 0.4:1
NORTH PROPERTY LINE 0.0 fc 0.0 fc 0.0 fc N/A N/A N/A
NORTH SIGN 13.1 fc 35.8 fc 1.0 fc 35.8:1 13.1:1 0.4:1
SOUTH PARKING AREA 1.9 fc 2.9 fc 1.1 fc 2.6:1 1.7:1 0.7:1
SOUTH PROPERTY LINE 0.5 fc 1.0 fc 0.1 fc 10.0:1 5.0:1 0.5:1
SOUTH SIGN 20.2 fc 52.4 fc 1.7 fc 30.8:1 11.9:1 0.4:1
UNDER CANOPY 11.3 fc 19.0 fc 3.8 fc 5.0:1 3.0:1 0.6:1
WEST PROPERTY LINE 0.2 fc 3.2 fc 0.0 fc N/A N/A 0.1:1

Luminaire Schedule

Symbol Label QTY Manufacturer Catalog Number Description Lamp Number
Lamps Filename Lumens per

Lamp LLF Wattage Mounting
Height

LF
8 BEGA LIGHTING 66058 LED Ceiling-mounted downlights - with crystal

glass
LED 1 66058.ies 2590 0.9 42 12'-0"

LI
3 BEGA LIGHTING 99862 System bollard - luminaire head

with shielded light - 360°. No uplight
LED 1 99862.ies 1160 0.9 29 3'-0"

LK
2 BEGA LIGHTING 33817 LED wall luminaires with shielded asymmetrical

light distribution. no uplight. Dark Sky compliant
LED 1 33817.ies 1355 0.9 17 10'-0"

LL
3 BEGA LIGHTING 99519 LED pole top luminaires with asymmetrical light

distribution.  Shielded- no uplight. Dark Sky
compliant

LED 1 99519 (2).ies 4740 0.9 37 20'-0"

LM
3 BEGA LIGHTING 77630 LED floodlight with 1/2“ I.P.S. - flat beam LED 1 77630.ies 2287 0.9 21 Grade

LN
8 BEGA LIGHTING 88060 9-1/2"DIA. X 36"H. LED LUMINAIRE. LED

BOLLARD. STAINLESS STEEL.
LED 1 88060.IES 654 0.9 13.35 3'-0"

LO
4 BEGA LIGHTING 77176 Pole top luminaires with asymmetric wide spread

light distribution.  Shielded- no uplight. Dark Sky
compliant

LED 1 77176 (1).ies 3149 0.9 36 12'-0"

LQ
2 BEGA LIGHTING 99473 Twin LED pole-top luminaires with asymmetrical

distribution. Shielded- no uplight. Dark Sky
compliant

LED 1 99473 (1).ies 3431 0.9 90 20'-0"
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Plan View
Scale - 1" = 20ft

Lighting Control
- ALL SITE LIGHTING TO BE ON TIMERS; TO DIM AT 11PM PER ORDINANCE.

- LIGHTS AT CANOPY ON MOTION SENSOR TO BE INCREASED WITH MOTION
ACTIVATION AND THEN DIMMED AFTER MOTION NO LONGER DETECTED

­LN LIGHTS ON MOTION SENSOR TO BE INCREASED WITH MOTION
ACTIVIATION AND THEN DIMMED AFTER MOTION NO LONGER DETECTED

­ ONE LO LIGHT FIXTURE TO REMAIN FULL INTENSITY AT ALL TIMES FOR
SECURITY AT WALK UP ATM, SEE PLAN

NO
DIMMING

Pole t op luminaires w ith asymmetri c wi de spread light dist ri buti on 

Housing/fitt,er-: D:e-cas1 amt eJC.1ruded akmmt.rn con.&'lrucOOn_ 

TI,e fu:tu.e .sip fits B 3• 0.D. pd£, 1q:i or ten:m a.rd 1-5 secured 
by .w. (6) .rocil:et I-Bad st:r.nle.s.9 e-11:el eel -SeleW8 threaded 11io 

sh:cnl:iss sleel 1159rla Ct.13 cae-l1rgs Bie llBf.-J:1 i;arade, coppei 111=9 

{s 0.3'% copi:ier con19f11) A3'50.0 ak.mn.Jm Bl:1/. 

Enclosure: C!'ear BCl)6:: drfluser ard -reflector made ot pu-re 

Bnc:dimd Blumn.m hel::t ll pb:.e by die-cast akm11t.rn trarre Brd 
s1a:rtes.s, steel rods. Full,' i;J:INted 1or weeth3r tght opereton uang 
B rmtEd .elt:ooe nbber ~ 

B ectrical: 4~.2W LED k.rnl'B.e. 461o1al system 'l'IBtts. -3JaC 
.s1ar1 tempaatue. lrrtegrBI 120V thro11..gti 27N e~koo,:; LED 

dover, 0-1 OJ/ chmm:ng . LED m::iduB{s) me, availB.bB tram feciory 
1or easy 11E1Jl6cemenl $tard8fd LED cob temP:ilBlwe 1-5 <I0OOK 
wrlh B >80 CAL Avei!BbrE< 11 3000K (>80 CAg; add su1fD: K31o 

orde1. 

Mote: LEDs, st..ppied wrlh lum:nigg. Oue, 1o the dynam:c natura 

of LED tectnMgy, lED lunroe..-ra dBiB on th te .e.heet I& a.ibject 
to ctiarge at U,e dl-SC-leOOn of B EM-US. For the most cu-rent 
1e:;.h1K:BI da1a.. ptease reter to w.w,,.bega-ua.com. 

Finish: A l BEGA .&'lerdard mistesc ace po¥<'s1m powder coat wrtfl 

m:nnJUm 3 mil t hd me.sa. AvailibB 11 tou- stanr.:Brd BEG,!,, cob a: 
6~ ~LI<); Wtute (V'IHT); &ooze ~Azi S ilve:1 fSl.V). To .spe<Wj'; 
add eppropml e sulfP: to cata:ag rRJmber. Cu.slam cobssuppi:d 
on .special order. 

GSA certrliEd to US. end Cenaden s'lan:larda., sute.bB 'br we1 

b:.atcna. Prolecb:Jn CBS8 F'ffi 

Weight: 11 ~a. 

Luminla-e Lumen s.: 3230 

., , 

~-
A • 

n 176 44 . :1W LED 

Type: 
BEGA Prooucl: 

Pro¢cl: 
Voltage: 

Color: 
O ptbns: 

Modified : 

BEGA • US 1000 BEGA Way, C.atpinteria, CA '93013 (805}684 • 0533 FAX (805} 566 • 9 <1 74 www . l)Qg a-u:s . com 
Ooopyrghl 8fGA-lS 2010 l.pda~d 01 110 

LED po le top luminaires wi th asymm etric al ligh t distribution 

Hou:i.i'lg : 0.B-ce.s1 BZumnm1..1m hcus.rg and sifi trlte,. Sii=J trls 3.• 0 .0 . 

po 1oJl, cecu&S ih po!e wrlh .,Jegmted sip tt1er-meciiamsm and 
SJl,Jle set Jial:ffl . Os cast.ige, eue mBOOe grade, c:.opper t-re,e Is 0.3% 
copper content) AJ&I.O ak.mn..im Bfoy. 

Enclo&1re : fecephte m h:riged; constn.Lted o1 de-ca.st Bh.Jm111LRT1 
..w!ti la• !less BGCess ~h tar es:5)' ma311 emo:.e. Te~ed c:leer 
~lety g~ wrlh an anb-ietl:c.tt\e cos"hng. Optai.1 reilBG-tor • t pure 
an rod a Ed 8rl.lm:nun. Fuljl s.lle\:IEd fght d u.1ribu00n for n:, tresp;iss 
above l'Dmonl BL Type II i::he.tribut D1. Fuly g!ISS(e1.ed tar V.'3B1her tigh1 

operatlO!l l1-9111Q mokl:-d slicom glW!Bl 

B edrical: 116.2W LED lurmra:re. 53.0 IDtell s~st.em wetta -JO"G stslt 

lem"8J91\Uf9_ ~1Egi811 12rN 1hrat.gh 2 77V eil;c.trom:. LED du.re:i; 0-1rN 
dlfflffllf'!J. Jn1egrel .su,ge !'lm1ECb:Jn to j'lmtect the lummeae a!:fi-11181 
-su~a mled !.(I to 10k\l'. t£D mcdu (s) 9 19 BVBil'.Bb!e 1rc:m lec.1ory le.­

easy ieftW:eme.nl Stardard LED m b r iEmpemturei as 4000K wr\Ji a 

>80 CAI. Awiab 111 am•Kl::>80 C.AI); Bdd .s1.rllo. KJ 1o ordet: 
Mote: LEDs: &l..pp&;d wrth lum:nElil.18. Du3 to 1he dyrnrmc. ne1UIB 

ot LED tecffidogy. LED knun:ure data on Uu0.sheet issubJ=CI to 
clu:;.nga B1 \he d1aera\01 of 8£GA-US. Fa th;, rno.fil curaJ"Jt IECJ-vii:al 
data, please rai:H to .w,,w..tJega-ua.ccm . 

Options: Oflb::lnaly avaia.b~ "Mlh mu,-b-chBilral flhol~el 
rece,J'.JfBGfe, that prav.de.e;e[oc.t,cal e,rd mecliani:al 11len::;ooreGh:Jn 

belween p OOtocelafd lum:11a.-.ie. specify p hoto 'fECeptacre.. Tte 
plo1o 1EC9Pta:.le 61..JlPorlg ANSI siafd111rd clinmrnEJ oho1=els and 
co""'81Eb5 ~ti 0-10V d xnmrrg. Amb;enf lemtemt'l.lre must nof IJ:i 
be'.'aw -•mgc snc:I mu.st rot exceed 85gC . 

Firisll : A l EE.GA SfBrdlifd 1i:ni:QB.s BIB po~ster P•J','l.def cost wrlh 
mnvnum 3 ml Uu:;lmess. AVBiBO!e Ill tou .ste.n::lsm BEGA cd:Jra: 
B~ {BLK); Whte ,NVHT): Blo:nze -l3AZ); St.er f$.lV). Ta .speedy: e,dd 

appropm1e .sult1X to cata:o1;1 lll..lmbeJ. Custom cdais supp~ on 
5')€¢81 orCM!t 

CSA c.e:rtEfBd ID U.S . Ell"1:I Camdsn sten::IEBds, surt.e.l:Jfe tor wet 
b cab:J.n.s.. ProteclDll C&s& jf'66 

Weigt,t; 70.. 7 ills 

Effec t ive Proiectian Area I EPA) : 0.321P 

L'l.lmilanl Lumens: <1870 

4 
; 

D ' 
0 

A B C 

00519 i1'5..2W LEO ID 2 ..6 17¼ 

Type : 
BEGA Prooc,cl: 

Pro¢ c t: 
Voltage : 

Color : 
Options : 
Mod~ied : 

BEGA - US 1000 BEGA Way, Carpint-er1a, CA 93013 {805) 6-84 •0533 FAX (805) 566·94 74 WWW. bEtga--iJS .-com 

0cop~ E!i!:GA..lJS 2016 Up:la:"Ec:I D-l-'16 

Bollards. STAIN LESS STEEL 

Post oon$1ructi0n : s-eam:es.s e.11:lfrl.es.s s'Bel tdl.-g, •t.• "Mil th.cknee.swrih a 
macmBd tq:i tm..1w g an::t bam, 1111Wre ~ we·'.ded .-rto en e.ssembtj. 

LBmp E11clas.ure: MBCmed stawi'"ess::s1eel 1op tuu=--g ~.bly 19Jlla.i9J:Jfe 

11 • rP PEC'=' lm m!Bmpr,g. secu .. ~ hi' ~ 13') a:,cke1 1-Eed stainPS&-E.t,eel 
~s. th:eeded 11to ~ .steel ~,i;._ Cleer J/.,,• 1hcli: b C111J&icate ~ 
wrlh bhsted stmi:ess sleelc~e 19fec1a: and fotJ d• wrtgtrt refiecl:af. F~ 
113Rted U.5111J tig ti fernp!-rah.ft. siimm rubber 0-IWIIJ ~Rf.s. 

B ec'lric:;.ell : 11.<lW LEDklmnm!', 13.•1 1ofa:I D)'Slem w11,H &, -.l)"C s:tarl 
1empe,ra11.Jl8. intei;,al 120V lhou.;,h 27 N e:ectronc L ED dmet 0-1 rN dmnwg. 
LEO module'ls) Bit!! B'i.8Je.l::JP Imm fBC1DI)' 'br eBS.y 1Bj'l'ac:e-menL Sterr:lllITI LED 

Gab lemjEfature IS 3JOOK w~ e.n B5 CAL A\Eda'l:JB 11 '1000( 65 CAI~ Bdd 
.suttilC K!J 10 aDe;r. 

Note: LEDs supp[ej wrl.h lum:t7e.ra. Ole lo the dyram~ na:tuce ot LED 
fectvidbgy. L.£0 l:ii..inmB;Je data. on 1hw .ehool l9 subj::,::t to chlrge 11,11te 
dJSCraflori • f BEGA-US. FCI" fre m::i.M GUrreni leolvl~ data, pl9ase fe'ler t• 
Ww'l'W_bega-tJS.Com 

Ancha- bas.e: Hea-.oy gBt.ge .&11Wfess: sf~ wjil JD.Jr "4) 1.hee,liaod s1.m"esE; :Steel 

sMs whdi aGGept BEGA 79818 Br'Cllcm~ lllt ~PFEdi 
F.-iis.h: i!<'I b rueJ'pd stEWie-S6 s1eel Ste.iss:s. steel requms regufe.r ~.-g 111rd 
fflEllll ienvice. mte.h llB h:luseh:JH lllj'.l~S. to mEn11111111 II:& kl:s1e,- and 1o 
IJ!e'l.enl te.mdi.--g o r U'P 111R'Jeman:e • 1 ru.s1 Ike- sfaJ11s. 

Tern pemtunl C.iluticm: TtB eek.nm •r .-i the. clBf"t 11ctca1e.s: ffE. lemJ!em1i.re 11 
degrees Ce'iw.s: w h.ch is JeE!Ched d trrg opemoon 

CSA cerltled 1.o U.S.. ard Canadan ~rdarda su:lab~ br 'l\el bcainle. 
f'ratectcn dass IF65 

Weigtlt; 26.:S. Eba 

l.!Jm:J&:re Ltn'Sll& 654 

... 

• 

' ' . 

A • C ..... IUJW 6 1/i:, 36 1."1 Q 1t1, ,..,. 

~ 
• 

--------

Type : 
BEGA Product: 

Project: 
Voltage : 

Colo r: 
Optbns: 

Mcdified : 

BEGA • u s 1000 BEGA Way, Gatpi~191ia, CA 93013 {805) 684 . 0533 FAX (805)5 66 ~94 74 WWW . b OiJil -uS .com 
CcQP)'rigtt E!f:GA..lJS 2010 Upjs.ted: 05/16 

- ~ ---

------ ---~--

0 
0 
/'.. 

• 
• 
• 
A 

• 
0 
0 
• 0 

• 

-------- ____ -_----

+ 
)K 

+ 
+ 
)K 

+ 
+ 
+ 
+ 

111 

JI 

-----=-------=--------

z 

• 1111 

= c..:, 




