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NOTES 

1. ALL UTILITIES LYING WITHIN ROAD RIGHT-OF-WAY 
CORRIDOR (EXISTING OR PROPOSED) SHALL BE BACKFlLLED 
1'<1TH MOOT CLASS II GRANULAR MATERIAL COMPACTED TO 
95% MAXIMUM UNIT WEIGHT. ALL UTILITIES SHALL BE 
INSTALLED 1'<1TH 2NS SAND BEDDING OR BETTER. 

2. SANITARY SERVICE LEAD SHALL BE LAID AT THE 
APPROPRIATE SLOPE TO AT LEAST ONE FOOT BEYOND 
THE UTILITY EASEMENT. FINAL LENGTH TO BE RECORDED 
BY FIELD INSPECTOR. END OF PIPE TO BE MARKED. 

3. ALL MANHOLES CASTINGS EJIW 1040 TYPE "A" 
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~ INSPECTION NOTES BY PITTSFIELD 
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F.M. TOWNSHIP ENGINEERING DEPARTMENT DATED 
APRIL 26, 2006 THROUGH NOVEMBER 3, 
2008, AND FIELD OBSERVATIONS BY DAVI D 
ARTH UR CONSULTANTS , INC. ON DECEMBER 

,,011111111111,,,, 11 t 2008. 
,,,,'''"of Mic,,,,,,,, FIELD MEASURED ELEVATIONS ARE BASED 
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REVISIONS REVISIONS 

ITEM DATE BY 

110 MAlN STREET 

DUNDEE, MI 48131 

(734) 823-5080 
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"'-.• •• -v~ 
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3 WORKING DAYS 8/4/05 GM REVISION 2/6/03 GM 

BEFORE YOU DIG 7 /11/05 GM REVISION 11/25/02 KMD 

3/18/05 GM REVISION 10/30/02 KMD 

CALL MISS DIG 1/17/05 GM GRADING REVISIONS 10/22/02 KMD 

1-800-482-7171 8/2/04 GM REVISION 08/30/02 KMD 
DRAWN 8' DESIGtlED BY """ FOR FREE LOCATION OF PUBLIC UTILITIES 3/31/04 GM KMD 08/13/02 

aiJA E.P. K~:~~;: ;c~;~~;~:ES, 
~ CML ENGINEERS & LANO SURVEYORS 

(734)481-1322 
FAX (734)481-2215 
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HOR 1• • 50' 
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NOTES 

1. ALL UTILITIES LYING WITHIN ROAD RIGHT-OF-WAY 
CORRIDOR (EXISTING OR PROPOSED) SHALL BE BACKFlLLED 
1'<1TH MOOT CLASS II GRANULAR MATERIAL COMPACTED TO 
95% MAXIMUM UNIT WEIGHT. ALL UTILITIES SHALL BE 
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6' STEEL FENCE POSI 
PAIN TED OLUE, SET 2' DEEP 

15' 

PLUG 

toRPORATION 
STOPS -

15 

14 

--- --- ---
-..... ---

6" STEEL FENCE POST 
PAINTED BLUE, SU 2' DEEP 

6' STEEL rrncE POST 

MINIMUM HOAO LIMITS 
AS FSTAAUSllED BY 

P.OINJUJ BLUE. SU 2' D[EP I[ 
NEXI 10 CURB BOX ~ 

. GOVERNING AG LNCY 

I ___ _ 

/'----- LIMIT or ROAD INFLUENCE _ _ _ _ , 

I" COPPER SlllVIC( CONNECTION 10 
PROPERTY LIN E - TYPE K COPPER 
NO COUPLINGS ALLOWl:D. SERVICE 
CONNEC TION TO A[ .JACKED IN PLACE 
IN Nl[A OF ROAD 11;fLUENCE. 

WATER MAIN __ CONNECTION 
NO 5C'lE 

CURB 
BOX 

CURB-....... 
SIOP '-

15' 

PLUG-

16 \ 

\ 
I 
\ 
\ 

\ 

\ 
\ 

\ 
I .-; \ 
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AS-BUILT 
1/16/09 

REVISED 2/23/09 

AS-BUILT LEGEND 

W"~ ORIGINAL CONSTRUCTION 
PLAN DESIGN 

AS-BUILT INFORMATION FROM FIELD 
INSPECTION NOTES BY PITTSFIELD 
TOWNSHIP ENGINEERING DEPARTMENT DATED 
APRIL 26, 2006 THROUGH NOVEMBER 3, 
2008, AND FIELD OBSERVATIONS BY DAVID 
ARTHUR CONSULTANTS, INC. ON DECEMBER 
11, 2008. 
FIELD MEASURED ELEVATIONS ARE BASED 
ON U.S.G.S. (NAO 1983) DATUM. 

110 MAIN STREET 

DUNDEE, MI 48131 

(734) 823-5080 

\ 
\ 
\.. 

' 

34 
\ 

I 
I 

35 

36 \ 
I 
I 

WATER CONNECTION \ 

--·~·--··---·· 

SHEET 21 A FOR DETAIL 1 

------7---\, 
EXISTING WA TER~IN \...--· _ -

~ 
I 

\ 

HIGH WATER 
100 YE/\H SlORM 

--- -- ----- ---------· ------ --·-·---·--·-· LEGEND 

RE"1SIONS 

2/20/07 GM 

8/4/05 GM 

7/11/05 GM 

4/26/05 GM 

3/18/05 GM 

1/17 /05 GM 

8/2/04 GM 

3/31/04 GM 

·~ 
--~SAN __ _..,.~M_.H_._ 

EXIST. SAN. 
SEWER 

PROP. SAN. 
SEWER 

G. V. ® Q.F.H. EXIST. 
WATER LINE 

__ __.WM...__ ~·V,.F+· I 
1

G.V. PROP. WATER 

~ LINE 

_ R_ ___ C.B. eJ!U:!· _PROP. STORM 
SEWER 

PROP. ELECT. XFMR. 
&: TELEPHONE PED. 

• 
77//l/lllf-; 

eTB#11 

PROP. LIGHT 

WEn.AND 

SOIL BORING 

8+44 
59' LT. 
829.9 

STATION ALONG C/L 
LENGTH OF LEAD 
CURB BOX ELEVATION 

NOTES 

1. ALL UTILITIES LYING \\1THIN ROAD RIGHT-OF-WAY 
CORRIDOR (EXISTING OR PROPOSED) SHALL BE BACKFILLED 
WITH MOOT CLASS II GRANULAR MATERIAL COMPACTED TO 
95% MAXIMUM UNIT WEIGHT. ALL UTILITIES SHALL BE 
INSTALLED \\1TH 2NS SAND BEDDING OR BETTER. 

2. UTILITY SERVICE LEADS SHALL BE BROUGHT TO ONE 
FOOT BEYOND THE PRIVATE EASEMENT FOR PUBLIC 
UTILITIES IN A COMMON TRENCH, BENCHED TO PROVIDE 
SEPARATION OF THE WATER AND SANITARY SERVICES. 

3. ALL GATE VALVE CASTINGS \\1LL BE EJIW 1040 TYPE "A" 

REVISIONS 
ITEM DATE BY 

>ICRC/T>IP 7 /25/03 GM 
>ICRC 5/22/03 GM 

T>IP 5107103 GM 
REVISION 216/03 GM 
REVISION 11125102 KMD 

REVISION 10130102 KMD 

GRADING REV!SrDNS 10/22/02 KMD 
REVISION 08/30/02 KMD 

OflAWN BY MTE 

KMD 08113102 

ST, JAMES V/DDDS 

WATER PLAN 

E.P. KUBISKE & ASSOCIATES, INC. 
--

1430 E. MICHIGAN AVE. 
YPSILANTI , Ml 48198-5906 

CML ENGINEERS & LAND SURVEYORS 
(734)481-1322 

FAX (734)481 - 2215 

II 

HOR 1" - 60' 
~ 1• .. 

flBJ) BOOK NO. 

J08 NO. 

00068 
SHEET' NO. 
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i--------
1 

I 
I 
I 
I D 

I EXIST. SANITARY 
PUMP STATION 

I 
_l __J..5'>011-

1 

I 
I 

CONNECT 0 EX. G.V. 

__ l_ _ ___ __ _ __ _ 

STA. 0+32.0, 27.3' RT. 
FIELD VERIFY DEPTH OF EXIST. 
12" WATER MAIN PRIOR TO 
START OF CONSTRUCTION. NOTIFY 
PI TTSFIELD TOWNSHIP UTILI TIES 
DEPARTMENT TO OPERATE VALVES. 
TIE INTO EXIST. 12" 
WATER MAIN UPON ACCEPTANCE 
OF WATER SYSTEM BY TOWNSHIP . 
CONNECTION MUST BE MADE IN THE I 
PRESENCE OF THE TOWNSHIP INSPECTO~. 

IEGEND 
_ EXIST. SAN. 

SE'M:R 

I 
I 
I 

• I 
0 1 

I 
Ct: I 

er: 
__ SAN _ ____..,._,M"".H"--. PROP. SAN. 

SE'M:R I 
0 
_J 

I 
I 
I 
I 

wm __ ~H.:.. __ EXIST. 
WATER LINE 

F.H. I 
WM G.V. + G.V. PROP. WATER 

~· e LINE 

- _.ll . c.B. ~· _PROP. STORM 
SE'M:R ,. 

• 
77/ / // l l!f-; 

8+44 
59 LT. 
829.9 

PROP. ELECT. XFMR. 
& TELEPHONE PED. 

PROP. LIGHT 

WETLAND 

SOIL BORING 

STATION ALONG C/ L 
LENGTH OF LEAD 
CURB BOX ELEVATION 

: I 
I I g 
I ~ 
I 
I 
I 
I I 
I I 
I 
I 
I 
I 
I 
I I 
I 1 
I 
I 
I 

I 
I 
I 
I 
I 60' 

~ROP. 
1
R/W 

I 
I 
I 
I 
I 
I 
I 

I 
I 

• 

~__.j 30 ' EASEMENT FOR 

POND ACCESS 

I ~~-3--o-

AS-BUILT 
1/16/09 

REVISED 2/ 23 / 09 

: I 
11 
I 
I 

AS - BUILT LEGEND I 

F.M. 

ORIGINAL CONSTRUCTION 
PLAN DESIGN 

I 
I 
J I 

AS-BUILT INFORMATION FROM FIELD 1. J 

INSPECTION NOTES BY PITTSFIELD J 
TOWNSHIP ENGINEERING DEPARTMENT DATED 'f 
APRIL 26, 2006 THROUGH NOVEMBER 3, 
2008, AND FIELD OBSERVATIONS BY DAVID I 
ARTHUR CONSULTANTS, INC. ON DECEMBER I 
11, 2008. I 
FIELD MEASURED ELEVATIONS ARE BASED I 
ON U.S.G.S. (NAO 1983) DATUM. I 

I I 

110 MAIN STREET 

DUNDEE, MI 48131 

(734) 823 - 5080 

=--

F.M . 

61 
I 
I 

/ 

NOTES 

1. ALL UTILITIES LYING WITHIN ROAD RIGHT-OF-WAY 
CORRIDOR (EXISTING OR PROPOSED) SHALL BE BACKFILLED 
WITH MOOT CLASS II GRANULAR MATERIAL COMPACTED TO 
95% MAXIMUM UNIT WEIGHT. ALL UTILITIES SHALL BE 
INSTALLED WITH 2NS SAND BEDDING OR BETTER. 

2. UTILITY SERVICE LEADS SHALL BE BROUGHT TO ONE 
FOOT BEYOND THE PRIVATE EASEMENT FOR PUBLIC 
UTILITIES IN A COMMON TRENCH, BENCHED TO PROVIDE 
SEPARATION OF THE WATER AND SANITARY SERVICES. 

3. ALL GATE VALVE CASTINGS WILL BE EJIW 1040 TYPE "A" 

/ 
/ 

/ 

56 
I 

I 

55 ( 
30' DRAIN ESM'T 
TO THE W.C .D.C. 

,--
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RE"1SIONS ST. JAMES VDDDS 
REVISIONS 

ITEM DATE BY 

3 WORKING DAYS 

BEFORE YOU DIG 
CALL MISS DIG 
1-800-482- 7171 

FOR FREE LOCATION OF PU8LIC UTILITIES 

2/20/07 GM 

8/4/05 GM 

7/11/05 GM 

3/ 18/05 GM 

1/17 /05 GM 

8/2/04 GM 

3/31/04 GM 

\ICRC/ T\IP 7 / 25/ 03 GM 
\ICRC 5/22/ 03 GM 
T\IP 5 / 07/ 03 GM 

REVISION 2 / 6/ 03 GM 
REVISION ll/25/02 KMD 
REVISION 10 / 30/ 02 KMD 

GRADING REVISIONS 10/22/02 KMD 
REVISION 08/ 30/ 02 KMD 

'""'" "' DESGNED 81' "'TE 

KMD 08/13/02 

WATER PLAN 
INC. aAA E.P. K~:~~~;: ~c~;~;::ES, 

~ CML ENGINEERS & lANO SURVEYORS 
(734)481-1322 

FAX (734)481-2215 

II 
"""' HOR 1" .. 501 

~,._ 

FlBD IOJIC NO. 

JOO NO. 

00068 
_,, NO. 
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S !Et'.~ r ·o 

s 
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EXISTING TREE SIZES 
NO. TREE T'rf'E TREE SIZE (IN.) NO. mEE T'TPE 

+34 WALNUT 24" 73' 

+35 OAK 15" 741 

470 1REE 30• 742 -
472 OAK 12· 743 -'IRE 
494 """" •• 744 ·-
497 WALNUT 54• 745 

498 """" 12" 746 
616 -w . 747 .. 
624 MAPL£ 18" 748 

668 . 749 

726 1REE 60" 700 OAK 

727 . 751 

728 """" 12· 752 

729 ·- ... 753 

730 . 754 

731 
. 755 MAPLE 

732 ·- ... 756 

733 OAK 30" 757 

73' OAK 24• 758 

735 
. 

759 

736 . 760 MAPLE 
737 . 761 T'MN 

738 ... 762 OAK 

TYPICAL VIEW OUT LOT PROFILE 

14_ 

TREE SIZE (IN.) NO. mEE T'TPE TREE SIZE (IN.) 

. 763 1REE 30• . 764 MN 12· . 765 OAK 60" . 766 

~ 
. 

·-· 767 ·- ... 
. 768 . -- '. . 

770 
. . 771 --0 . .. . 772 1REE 18" . 773 . ,.. 774 . - .. . 776 . . 777 . . 778 . 

. 
779 lREE 80" 

•• 780 . . 781 

~ 
. 

. 783 . . 790 ·-. 
791 •< ... 

15" 793 """" 21" 
12· 794 MAPL£ 15" 
12· 798 lREE ,.. 

• - CROSSED OUT TREE INfORMAll0'-4 INDICATES TREES TO BE REMOVED 

.. 

NOTES 

100-YE~R 

FLOODPLAI 
.. ELEV ... 823. 

16 
J FENCllQ' 

1. FOR ROAD CROSSINGS AT WETLANDS, MAINTAIN l'V.: 3'H. SLOPE 
OF EMBANKMENT TO MINIMIZE WETLAND ENCROACHMENT. 

2. THE CONTRACTOR SHALL OBTAIN A GRADING/SOIL EROSION PERMIT 
FROM PITTSFIELD TOWNSHIP PRIOR TO COMMENCING CLEARING 
PRIOR TO COMMENCING CLEARING AND MASS GRADING OPERATIONS. 

3. TOPSOIL STRIPPED FROM UPLAND AREAS SHALL BE STOCKPILED 
SEPARATELY FROM WETLAND TOPSOIL TO PREVENT MIXING. 

4. THE FOLLO'MNG NOTES APPLY FOR UNIT 12 TO UNIT 48. 
A. ALL ROOF DRAINAGE MUST BE DIRECTED TO THE 

FRONT OF THE HOUSE OR TO THE FOOTING DRAINS. 
8. ALL FOOTING DRAINS MUST DRAIN TO A SUMP. 
C. SUMP PUMP FORCE MAIN MUST CONNECT TO THE 

6-INCH GRAVITY STORM SEWER LEAD WHICH 
DISCHARGES TO THE STORM SYSTEM. 

D. ALL STORM SEWER LEADS MUST BE GRAVlTY LINES 
AND A MINIMUM OF 6 INCHES IN DIAMETER. 

E. STORM SEWER LEAD MATERIAL MUST BE COLOR CODED 
TO BE UNIQUELY DIFFERENT FROM THE SANITARY 
SEWER SERVICE LEADS. 

F. STORM SEWER LEADS SH ALL BE SOR 26 PVC MA TERI AL . 
5. COORDINATE GRADING AND CONSTRUCTION ACTIVITIES AT EAST 

PROPERTY LINE 'MTH THE WATERWAYS DEVELOPMENT. 
6. ALL DOWNSPOUTS AND DRIVEWAYS 'MLL DRAIN TO THE FRONT. 

7. MITIGATION/RETENTION AREA IN GENERAL COMMON ELEMENT 
B. CONSTRUCTION FENCING 'MLL BE PLACED AROUND LIMITS OF GRADING 

9. RIPRAP ENERGY DISSIPATOR SHALL BE PLACED AT OUTLET 
OF PIPE. 

10. STORM SEWER TO BE PART OF 
PHASE II CONSTRUCTION. MITIGATION AREA TO CONSTRUCTED 
UNDER MDEQ PERMIT #95-13-0016 . 

11. ALL ORGANIC MATERIAL AND ALL NON VlRGIN, FILL MATERIAL 'MLL BE 
REMOVED FROM ALL AREAS UNDER THE INFLUENCE OF THE ROAD. THE 
ROAD BED SHALL BE FILLED 'MTH A MAXIMUM OF 1' LIFTS AND THE BED 
DENSITY TESTED TO THE SATISFACTION OF THE W.C.R.C. 

I flT Sl7F IV Fl r 
NO. SIZE (S.F.) SIZE (AC.) 

12 20777 0.48 

13 20351 0.47 

14 23131 0.53 

15 23916 0.55 

16 24280 0.56 

17 27050 0.62 

18 20395 0.47 

19 20058 0.46 

20 20300 0.47 

21 20009 0.46 

22 20683 0.47 

23 20022 0.46 

24 20176 0.46 

25 20042 0.46 

26 22234 0.51 

27 20361 0.47 

28 26473 0.61 

29 20105 0.46 

30 20478 0.47 

31 20001 0.46 

32 20249 0.46 

33 30741 0.71 

34 20024 0.46 

35 22787 0.52 

36 20149 0.46 

1flR Fl FVATION ABl F 
F.F. ELEV. B.F. ELEV. TYPE 

834.00 824.50 VlEWOUT 
835.00 825.50 VIEWOUT 
835.00 825.50 VlEWOUT 

835.00 825.50 VIEWOUT 

835.00 825.50 ~ALKOUT 

833.50 82+.oo VlEWOUT 

833.50 824.00 STANDARD 

834.00 824.50 STANDARD 

834.30 824.80 VlEWOUT 

834.30 824.80 VlEWOUT 

834.30 824.80 STANDARD 

834.30 824.80 STANDARD 
833.30 823.80 STANDARD 

833.20 823.70 STANDARD 

835.30 825.80 WALKOUT 

835.30 825.80 WALKOUT 

835.10 825.60 STANDARD 

834.40 824.90 STANDARD 

833.50 824.00 VIEWOUT 

833.10 823.60 VIEWOUT 

833.10 823.60 STANDARD 

835.10 825.60 VlEWOUT 

835.10 825.60 VlEWOUT 
835.10 825.60 VlEWOUT 
835.10 825.60 VlEWOUT 

\ 
\ .. 

258};;M 831.50 

NO. SIZE (S.F.) SIZE (AC.) F.F. ELEV. B.F. ELEV. TYPE 

37 16652 0.38 834.30 824.80 VlEWOUT 
38 13209 0.30 834.30 824.80 VlEWOUT 

39 13209 0.30 834.30 824.80 VlEWOUT 
40 13209 0.30 834.30 824.80 VlEWOUT 

41 13949 0.32 834.30 824.80 VlEWOUT 
42 18716 0.43 833.00 823.50 STANDARD 

43 20025 0.46 833.50 824.00 STANDARD 
44 20096 0.46 833.50 824.00 STANDARD 

45 20019 0.46 833.50 824.00 STANDARI 

46 24407 0.56 833.50 824.00 VIEWOUT 
47 18888 0.43 833.50 824.00 WALKOUT 
48 24012 0.55 833.50 824.00 VlEWOUT 

49 23129 0.53 833.50 824.00 VlEWOUT 

50 20352 0.47 833.50 824.00 VlEWOUT 
51 20054 0.46 833.50 824.00 '" .. " '" 
52 20088 0.46 833.50 824.00 STANDAR 
53 20076 0.46 833.50 824.00 VIEWOUT 

54 20021 0.46 833.50 824.00 VIEWOUT 
55 22338 0.51 833.50 824.00 VlEWOUT 
56 26190 0.60 833.50 824.00 VlEWOUT 
57 20106 0.46 833.50 824.00 VlEWOUT 
58 20137 0.46 833.50 824.0C VlEWOUT 
59 18000 0.41 833.50 824.00 WALKOUT 
60 18193 0.42 833.50 824.00 WALKOUT 
61 18470 0.42 833.50 824.00 WALKOUT 

---

27 

86 

.30 

HIGH WATER 
100 JAR STORM 

N 

THE WATERWAYS 
WATERWAYS DEVELOPERS, INC. 

5575 BRIAR GLEN DR. 
SALINE, Ml 48176 

ZONED PUD, RESIDENTIAL 

r 

\ 

\ ~ 

G 

THE WATERWAYS 
WATERWAYS DEVELOPERS, INC. 

5575 BRIAR GLEN DR. 
SHEET 20 SALINE, Ml 48176 

ZONED PUD, 

\\\\\11111 "'"''''' 

"'<;,":.or Mtc::;''•,, AS-BUILT ~ .. : '\.'to< •••••••• ;1,, IJ>,11; 
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g * f ~~~,~~- \*~ THIS SHEET DOES NOT 

C::;:-:::!~~r-~~-~- ...':!E ~~t~N~~."fi-~:W:J.~~C~O~TAIN FIELD MEASURED / 
\{$~~--~~~:~ ··~~~! AS-BUILT INFORMATION 
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AS-BUILT PLANS PREPARED BY: 
AR'J'.if&:Jr 110 

...___i-:lml'IDEEE, MI 48131 

(734) 823-5080 

REVISIONS REVISIONS 
ITEM DATE BY 

VICRC/TVIP 7/25/03 GM 

2/20/07 GM VICRC 5122/03 GM 

8/4/05 GM TVIP 5/07/03 GM 

3 WORKING DAYS 7/11/05 GM REVISION 2/6103 GM 

BEFORE YOU DIG 4/26/05 GM REVISION 11/25/02 KMD 

3/18/05 GM REVISION 10/30/02 KMD 

CALL MISS DIG 1/17 /05 GM GRADING REV!SrDNS 10/22/02 KMD 

1-800-482- 7171 B/2/04 GM REVISION 08/30/02 KMD 
Ol!AWN SY OESICNED BY '""' FOR FREE LOCATION OF PUBLIC U11U11ES 3/31/04 GM KMD OB/13102 

ST, 

L E G E N 
EXISTING 
CONTOUR 

D 

~v- PROPOSED 
CONTOUR 

- EXISTING 
TREE LINE 

- PROPOSED 
CLEARING LIMITS 

- UNIT 

WETLAND 

- EXIST. TREE TO 
BE REMOVED 

-- ....... >SILT FENCING 

--0---

JAMES 

STORM 

SANITARY 

WATERMAIN 

wDDDS 

GRADING PLAN 

E.P. KUBISKE & ASSOCIATES, INC. 

• 
1430 E. MICHIGAN AVE. 

YPSILANTI, ~I 48198-5906 

CIVIL ENGINEERS &: LAND SURVEYORS 
(73+)481-1322 

FAX (734)481-2215 

II 
"°"' 

HOR 1" • 60' 
VER 1• • 

f1El..D IKlOK NO. 

J06 NO. 

00068 
SHEET' MO. 
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NOES: 

1. SECTIONS SHALL MEET ASTM C478. 
2. ALL JOINTS MADE WATERTIGHT \'flH RUBBER 

GASKET JOINTS 
3. REMOVE CONE, ADD STRAIGHT SECTIONS AS 

REQUIRED AND REPLACE CONE 
4. ADD MANHOLE STEPS AS NECESSARY 
5. ADD ADJUSTMENT RINGS FOR RIM GRADE 

ADJUSTMENT 

FRAME SET IN MASTIC AND BOLTED 
TO PRECAST 

HDPE ADJUSTMENT Rl~GS 
FOR GRADE ADJUSTt/ENT---...____ . ·~u ~====1·~.· 18" MAX 

~ 24" MIN 

ADDITIONAL SECTlONS 
AS REQUIRED--------......_ 

EXISTING STRAIGHT 
SECTlONS TO REMAIN ----- ---

• 

.. .... ·~ . ~ .... . 
·'" ... ' .·. 

MANHOLE & CATCH BASIN 

RECONSTRUCTION DFTAIL 

PRECAST CONCRETE 
1. ALL JOINTS MADE WATERTIGHT WITH 

APPROVED MASTIC MATERIAL AND 
POINTED. 

. . ... .. 

.. . ....... 

RUBBER SEALED 
JOINTS 

S: \CIVIL \DETA!LS\PITTSFIELD 
ST-5 

1/5/0• 

2. MAXIMUM CEPTH OF 2'-0" DIA. 
-\-'---

CURB INLE"TS TO BE 5'-0". 
3. ALL CURB INLET COMPONENT 

PARTS SHALL HAVE THE 
NAME OF THE MANUFACTURER 
STENCILED ON THE INSIDE. 
THE LETTERING SHALL BE 
A MINIMUM OF 4" HIGH. 

A ... 

. . . .. 
"---~~-· . , . ' .. ·. : .. · · ... 

- ' 

SECTION B-B 

A 
.-.. 

~--SEE STRUCTURE 
SCHEDULE FOR 
TYPE OF FRAME 

FR.~ME SET IN MASTIC AND BOLTED----
TO PRECAST 

HDPE ADJUSTMENT RINGS FOR----~ 
GRADE ADJUSTMENT. 

PRECAST CONCRETE ----------"'" 

FOR PRECAST BOTTOM USE 
MORTAR AS INDICATED'-------~ 

PRECAST BOTTDM OR POURED IN 
PLACE BOTTOM SHALL SE 30DO PSI 
CONCRETE WITH 4X4 WIRE MESH---, 

·~. ..... 
. ·. 

...... ..... 

... ': 
·.·· ". .. :·. 

· .•. 
';'.' 

·~ .· . .... 
.• .. 
.. .. 
• t:. 

..... ·.··· . . 
: . ·.•· .. . . 
..... 
','•' 
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SECTION A-A 

SEALED 
JOINTS 

PRE-CAST CONCRETE MANHQLF 

1. SECTIONS SHALL MEET ASTM C478. 
2. ALL JOINTS MADE WATERTIGHT WITH 

GASKET JOINTS 
3. CONE TO BE ECCENTRIC TYPE 
4. ALL MANHOLE COMPONENT 

PARTS SHALL HAVE THE 
NAME OF THE MANUFACTURER 
STENCILED ON THE INSIDE. 
THE LETIERING SHALL BE 
A MINIMUM OF 4' HIGH. 

RUBBER 

A 

FRAME SET IN MASTIC AND 80L1B. 3---, 
TO PRECAST 

HOPE ADJUSTMENT RINGS FOR 
GRADE ADJUSTMENT. 

MANHOLE STEPS 

J>ECTION B-B 

24" ~~IN. 

16" MAX ON CENTER ---------+-t--l 

A ......... 

SEE STRUCTURE 
SCHEDULE FOR 
TYPE OF FRAME 

PRE-CASI CONCREF MANHOLE 

1. SECTIONS SHALL Mo:ET ASTM C478. 
2. ALL JOINTS MADE WATERTIGHT WITH 

RUBBER GASKET JO IHS. 
3. CONE TO BE ECCENTRIC TYPE 
4. ALL MANHOLE COMPONENT 

PARTS SH~.LL HAVE THE A 
NAME OF THE MANUFACTURER ..-.. 
STENCILED ON THE INSIDE. 
THE LETTERING SHALL BE 
A MINIMUM OF 4" HICH. 

FRAME SE T IN MASTIC Ar;D BOLTED-----. 
TO PRECAST 

HDPi:: ADJUSTMENT RINGS FOR 
GRADE ADJUSTMENT.~-----....__ 
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- RUBBER 
SEALED 
JOINTS 

STEPS 16 .. MAX ON CENTER. -------+-+- ---i RUBBE'l 
SEALED 
JOINTS 

PIPE SIZE MANHOLE DIAMETER 

12"-24" 4°-0" MIN. 

.30"-36" 5'-0" MIN . 
42"-48" 6'-o'· MIN 

FOR PRECAST BOTTOM USE 
MORTAR AS INDICATED,----~ 

PRECAST BOTTOM OR POURED IN 
PLACE BOTTOM SHALL BE 3000 PSI, 
28 DAY STRENGTH CONCRETE W/4X4 
~RE MESH. -------......___ 

.........-
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DIA. VARIES I•. 
,__ _ __,s"'E""E ~T"'A""B~LE="---_ _,.,:. 
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FOR PRECAST BOTTOM USE 
MORTAR AS INDICATED>----~ 

PRECAST BOTTOM OR POU~ED IN 
PLACE BOTTOM SHALL BE 3000 PSI, 
28 DAY STRENGTH CONCRETE W/4X4 
WIRE MESH.--------~ 
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SECTION A-A 
-.,.-J .-[!4 .. MIN . 

STORM SEWER MANHOLE 
S: \Cl~L \DETAILS\PITISFIELD 

ST- 2 
4' DIAMETER CATCH BASIN S: \Cl"1L \DETAILS\PITlSFIELD 

ST- 1 
1/5/04 

After testing so\isfoclorily, the rema1rnng 
space between the carrier pipe orid 
encasing pipe shall be press'.lre grouted or 
otherwise filled with concrete. 'The carrier 
pipe shall be adequately braced to prevent 
movement of the pipe. 

Cosing spacers sholl be pieced a maximum 
of seven (7) feet apart along tho length of 
the carrier pipe with one ccsinQ spacer 
within 2-a feet of each side of o pipe joint 
Qn~ the rcol evenly spaced. 

MlNIMLIM s.:z• WIDE SPACEflS roR CARRIER PIPES 4"'-12· 
Dl-'METI':R AND "INIMllM 7.0~ WIDE SPACE.RS ror;: CARR![R 
F!PCS 1+'-24'01AME'TER. CAS\NIJ SP!ICERS SHALL ElE MAO.E 
OF A MOL0£D, Si!:Ot.,.!Mt'.CJ HlOH OENS:rrY F'OlYtTH'fLENE 
Pi.ASTIC. (EOUAt TO !HE PSI RANC£R }>!$ MANLIF/i....""'TUREO 
Bl' PIPEU~E SD.L ANO INSlJLATOR, JNC.) 

304 STAINLESS STEEL CONNECTINC, 
Nl.ITS AND BOLTS 

1" BE:VONO BEll O~ 
MECHANICAL JOll'-1 OF"'-, 

THE CNtR!ER PIPE "" 

-------!--_.,.:__4 __ :::-:::.-:::.-.::.== \_,,_ WATER>oiAlN 

5.2 .. OR 7.0" 

BORE AND JACK CASING DETAILS 
1) BORING SHALL SE PERFORMED BY ACCEPTED AND RECOGNIZED MCTHODS 
WHICH WILL PROVIDE ADEQUATE SAFETY AND PROTECTION AT ALL TIMES TO WORKMEN, 
INSPECTORS, AND ALL OTHERS INVOLVED IN THE CONSTRUCTION. 

2) THE SHEETING Or BORING 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 (I 0) FT, WHICH EVER DISTANCE IS GREATER, OR ON CURB AND GUTTER 
SECTIONS, AT LEAST FIVE (5) FT FROM BACK OF CURS. 

~tot~~~~E~;A~~G El~EER ~~B~~~G ~~ £Ag~IN~ ~~~~ ~0~0~r~0 Ai~~' GRADE B. 

4) THE INSIDE DIAMETER OF CASING PIPE SHALL BE AT LEAST 4 INCHES GREATER THAN 
THE LARGEST OUTSIDE DIAMETER OF THE CARRIER PIPt: JOINTS FOR CARRIER PIPE 6 
INCHES AND OVER IN DIAMETER. THE CASING SHALL HAVE A MINIMUM WALL THICKNESS 
OF D.375 INCHES. 

5) CASING PIPE JOINTS SHALL BE WELDED TO FORM A LEAKPROOF CONTINUOUS CASING. 

6) EACH CASING SPACER SHALL HAVE AT LEAST SIX INTEGRALLY MOLDED SKIDS. 

7) 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. 
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2' DIAMETER CURB INLET S: \Cl"1L \DETAILS\PITTSFIELD 
sT-5 

B) THE CONTRACTOR SHALL BE RESPONSISLE FOR NOTIFYING THE AGENCY HAVING 
JURISDICTION OVER THE LOCATION OF PROPOSED BORING 48 HOURS PRIOR TO BEGIN NI NG 
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PRECAST CONCRETE 
1. ALL JOINTS MADE WA TERTIGHT WITH 

APPROVED MASTIC MATERIAL AND 
POINTED. 

2. MAXIMUM DEPTH OF 2·-0 .. DIA. 
CATCH BASINS TO BE 5'-0" 
AT INVERT. 

3. ALL CATCH BASIN COMPONENT 
PARTS SHALL HAVE THE 
NAME OF THE MANUFACTURER 
STENCILED ON THE INSIDE. 
THE LETTERING SHALL BE 
A MINIMUM OF 4" HIGH. 

HOPE ADJUSTMENT RINGS FOR·----~.-
GRADE ADJUSTMENT. 

PRECAST CONCRETE -----------! 

._. 
B 

FOR PRECAST BOTTOM USE 
MORTAR AS INDICATEDJ---------,. 

PRECAST BOTTOM OR POURED IN 
PLACE BOTIOM SHALL BE 3000 PSI 
CONCRETE WITH 4X4 WIRE M::SH ---, 
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SECTION 2.04 

1.00 GENERAL 

1.01 DESCRIPTION 

EARTHWORK 2.04 
Page 1 

A. The CONTRACTOR shall perform all excavation and backfilling necessary1o complete the work. 
This shall Include the excavation of earth and roi:k, the removal and disposal of unsuitable 
material, dewatering, placement of suitable fill and backfill material, pipe.boring and jacking, all 
quali1y assurance testing, and the restoration and iinal grading for all earth surfaces. 

1.02 WORK WITHIN RIGHTS-OF·W AY 

A. Where the governmental bodies having jurisdiction of the streets or rights-of-way have specific 
specifications relating to the requirements for work within their jurisdiction, such requirements 
must be met as a minimum requirement, and ii 1hese Specifications impose further limitation on 
the work, they shall also be met as the required work standard. 

B. During alt 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 !he 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. Soil boring results, if taken on a site, are appended to these Specifications with locations noted. 
Boring logs are shown lo be generally representative of the site and to assist in the design and 
construction of the work. 

2.00 PRODUCTS 

2.01 BACKFILL MATERIAL 

A. For areas not requiring "granular backlill' 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 lhan 3 inches in any dimension shall be excluded from the 
backfill and removed from the site by the CONTRACTOR. 

B. Where "granular material" backfill is required as specified herein, backfill material shall be defined 
as a material meeting granular material Class II as defined In 2003 MDOT 902.08. 

2.02 ENCASING PIPE 

A. Steel encasing pipe for boring and jacking shall conlorm to the requirements of either ASTM A53, 
Type E or S, Grade B or ASTM At39, Grade B. 
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B. Steel encasing pipe used under channels and highways shall meet the requirements of the 
governmental agency having jurisdiction and the following minimum requirements: 

Nominal 
Diameter 

Inches 

Under 13 
13-24 
25-36 
42 
48 
54 

Maximum 
Wall 

Thickness 

0.188 inches 
0.250 inches 
0.312 inches 
0.438 inches 
0.500 inehes 
0.563 inches 

C. Steel encasing pipe used under railroads shall meet the requirements of the railroad and the 
following minimum requiremenls: 

Nominal 
Diameter 

Inches 

Under14 
t 4-16 
18 
20 
22 
24 
26 
28-30 
32 ·-
34-36 
38-42 
48 

Minimum Wall Thickness finches) 
Coated or Uncoated & 

Cathodicalty Protec\!;id Unprotected 

0.180 
0.219 
0.250 
0.281 
0.312 
0.344 
0.375 
0.406 
0.438 
0 .469 
0.500 
0.563 

0.25t 
0.282 
0.313 
0.344 
0.375 
0.407 
0.438 
0.469 
0.501 
0.532 
0.563 
0.626 

D. Casing pipe joints shall be welded 10 form a leakproof co11tinuous casing. 

E. The Inside diameter of casing pipe shall be al leasl 2 inches greater than the largest outside 
diameter of the carrier pipe joints or couplings for carrier pipe less than 6 Inches in diameter, and 
at least 4 inches greater than the largest outside diameter of the carrier pipe joints ior carrier pipe 
6 inches and over in diameter, unless otherwise shown on the Plans. 

F. 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 performed 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. 
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B. All excavation. except where necessary to tunnel, bore or jack under roads, railroads, tree roots 
and 01her obstructions within the limits indicated on the Plans, may be open cul from the surface. 
Tunneling or boring under trees shall be considered as incidental to construction and will not be 
considered as cause for request for additional payment. 

C. Foreign malarial or unsullable foundation material encountered such as wood, boulders. etc., 
which obstruct the excavation, shall be removed. Such mate1ials found at the bottom of the 
excavation shall be removed and the foundatioo restored with approved materials. 

D. If excess excavation is made or the material becomes disturbed so as to require removal beyond 
the prescribed limits, the resulting space shall be filled with selected material solidly tamped inlo 
place, in not more than 6-inch layers lo the satisfaction of the ENGINEER, before the construction 
work proceeds. At the direction of the ENGINEER, the excess excavation maybe 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, 
It shall be removed by pumping or well points. All necessary precautions shall be taken to 
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 con st ruction areas, or within the construction areas shown on the Plans 
to be retained lrom injury by workmen, equipment, or any other agencies connected with the 
work, including subcontractors. Such protection shall be provided during th~ 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 judgement 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 
ENG INEER. All costs for the protective work shall be borne by the CONTRACTOR as incidental 
the Contract work. 

G. Any excavation not backlilled al the end of each day must be clearly marked and surrounded by 
appropriate safety fencing as directed by lhe ENGINEER. If directed by the ENG INEER, \he 
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 lo the depth required with allowance for bedding the pipe. The 
trench shal I be cut wider and deeper at each pipe joint location to provide lor properly completing 
the pipe join t and to relieve the joint of all loadings. 

B. The widlh of the trench al 1he lop of a rigid pipe shall be sufficient to allow the pipe lo be laid and 
jointed properly and shall provide for a minimum net clearance of 6 inches and a maximum net 
clearance of 12 inches on each side of the barrel of the pipe and to allow the backfill t o be placed 
and properly compacied. 

C. The width of trench a1 the,top of a flexible pipe backfill when using concrete bedding shall be 
sufficient lo allow the pipe to be laid and jointed properly with the minimum net clearance of 12 
inches and a maximum net clearance ol 18 inches on each side of the barrel of the pipe. 

D. Where the conditions of fhe ground require, or where the work is in close pro<imity of existin~ 
structures, the sides of excavation shall be securely held by bracing and/or sheeting which may 
be removed in units when the level of the backfill has reached a point where it is safe to pull the 
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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 ENG INEER. 

E. Other underground mains, sewers or structures encountered in the excavalion shall be 
adequately supported during the CONTRACTOR's operations. and before backfilling, shall be 
given perm anent support as di reeled by the ENGINEER to meet the standards or requirements of 
the owning utility or agency. 

F. Water. sewer, gas and other uti lity 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, 1hey shall be 
supported and/or protected by the CONTRACTOR al his expense against later settlement and/or 
damage after backfill. The CONTRACTOR shall consult the agency or the utility firm having 
jurisdic1ion over any duct line, gas main, etc., which may cross the excavation to determine 
method of supponing such duct 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 other utility controls shall be left un· 
obstructed and accessible until the work is completed. Gutters shall be kept clean, or other satis
factory provisions made for street drainage, and natural water courses shall not be obstructed 
except as otherwise provided for herein on a 1emporary basis. 

3.03 EXCAVATION FOR STRUCTURES 

A. Excavation for structures shall be extended sufficienlly beyond the limits of the structure to 
provide ample room for lorm construction and for practlcal>le construction methods to be 
followed. 

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

3.04 EXCAVATION FOR PAVEO 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 thatthe dirt 
will not be carried into the sewer by the flow of sewage or storm water. 

8. The CONTRACTOR shall take ample precautions to protect 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 1he 
ENGINEER. All costs for the protective work shall be borne by the CONTRACTOR as Incidental 
to the Contract work. • 

3.05 ROCK EXCAVATION 

A. Rock excavation shall consist of excavating igneous, metamorphic and sedimentary rock which 
cannot be excavated without continuous drilling and blasting or drilling and splitting to fracture the 
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rock. Blasting shall be permitted only alter it has been shown that other methods of excavation 
are impractical AH rock excavation shall be carried to a minimum depth of 8 inches below the 
pipe or manhole bottom and to the bottom of all footings. The wid1h of the rock e<cavation shall 
not exceed the diameter of the pipe plus 12 inches on either side or the edge of the foundation 
footing. 

B. When the use of explosives is necessary for the progression of the work, the CONTRACTOR 
shall comply wilh all lav.•s, 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 e><perienced 1n the use of explosives shall be employed to supervise the 
work. The CONTRACTOR shall schedule all blasting for a delinite hour of the day and shall so 
notify all residents and businesses in the area as lo the scheduled day and hour lor such blasling 
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 llfted 
by blasting within the hmils of the excavation at trench. Excessive blasting or overshooting shall 
not be permitted. Any 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. 

PIPE BORING AND JACKING 

A. The CONTRACTOR shall obtain all necessary permits for jacking the encasing pipe under 
channets. high"Nays and/or railroads and shall notify the governmental agency and/or company 
havuig 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. 

B. A suitable approach trench shall be opened, ad1acent lo the toe of the slope of the embankment. 
The approach 1rench shall be long enough to accommodate the length of pipe units to be placed, 
and wide enough to provide sufficient working room. Gulde timbers or rails for keeping the pipe 
on-line and grade shall be installed in the bottom of the trench and heavy timber backstop 
supports installed at the rear of the trench to take 1he thrust of the jacks . A timber bearing a 
' pushing frame' shall be built and furnished to fit or match the end of the pipe to be jacked, so 
that the pressure ol the jacks will be evenly distributed over the end of the pipe. Two (:2) hydraulic 
jacks of sulficient power shall be used to apply pushing or jacking pressure. For firm ground, 
excavation shall be carried on from inside the pipe. not to exceed twelve (12) inches ahead of the 
lead pipe. For unstable gfound, lhe lead pipe shall precede the auger. Excavation at the top and 
sides shall be accurately cut to line and grade. Adjoining sections of steel pipe shall be welded. 
Pipe shall be Jacked on successive shifts until completed to guard against the ~freezing of the 
line" due to settlement and compaction of surrounding sail. 

C. The sheeting of pits along any road will be required 1f the leading edge o1 all work pits will be 
closer to the pavement edge 1han 1he shoulder point or ten (10) ft. which ever distance Is greeter, 
or on cu1b and gutter sections, al leasl five (5) fl lrom back ot curb. 

D. Upon completion of the installation of the steel pipe encasement. the contractor shall lurnish and 
Install a bolted style casing spacer as descnbed below on the carrier pipe. Casing spacers shall 
be placed a maximum of s~ven (7) feet apart along the length of the carrier pipe with one casing 
spacer wilhin 2-112 feet of each side of a pipe Joint and the rest evenly spaced. Wood skids are 
not an acceptable method of supporting lhe Garrier pipe. 

1. Casing spacers for carrier pipes lrom 4' · 24" shall be made ol a molded, segmented high 
density polyelhylena plastic with 304 stainless s1eel connecting nuts and bolts. Minimum 
spacer width shall be 5.2' for carrier pipes from 4' · 12" and 7.0" for earner pipes 14' • 24". 
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Each casing spacer shall have al leasl six (6) integrally molded skids extending 1' beyond 
the bell or mecMnical joint of the carrier pipe. The casing spacers shall be equal lo the PSI 
Ranger as manufactured by Pipeline Sea! and Insulator, Inc., Houston, TX. 

2. Casing spacers lor carrier pipes larger than 24' shall be a PVC fusion bonded coated (10-16 
mils) steel shell (rninimum 14 gauge steel) with a 90 mil PVC inner liner and 2M wide 309-'o 
glass reinforced polyester runners (minimum compressive streng1h = 18,000 psi) 
(polyethylene is not an acceptable runner material) attached by 3/8' coated steel studs 
welCSed to 1he steel shell. All bolts and nuts used to fasten the shell to the carrier pipe shall 
be cadmium plaled steel. Where riser :Jre required under the runners they shall be a 
rninimum i 0 gauge steel welded 1o the shell and coated as specified for the shell {epoxy is 
not an acceptable coaling 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 pe~ormed by accepted and recognized methods which will provide adequate 
safety and protecllon at all times lo workmen employed in the work and lo inspectors and others 
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 lill such voids. 

G. After the pipes are tested sat isfactorily, the remaining space between tt1e carrier pipe and Iha 
encasing pipe, shall be pressure grouted or otherwise filled with concrete. The carrier pipe shall 
be adequately braced to prevent floating or movement of the pipe. 

SHORING, SHEETING AND BRACING 

A. Where sheet piling, shoring, sheeting, bracing, or olher supports are necessary. they shall be fur· 
niahed, pieced, maintained, and except as shown or speci11ed olherwise, removed by the 
CONTRACTOR. 

B. All sheet piling, shoring. sheeting and bracing shall be designed by a professional engineer 
engaged by lhe CONTRACTOR with demonstrated competence and experience in such work. 
The sheeting system shall be designed to prevent bottom failure and hydrostatic uplift Within the 
excavation. Provision shall also be rnade in the design !or lateral pressures due to side slope and 
construction equipment or other surcharge loads. as applicable. 

C. The CONTRACTOR shall provide to the ENGINEER for his review, design calculation and 
arrangement drawings of the sheeling syslem prior lo ordering any materials for bracing, 
sheeting, etc., and prior to the commencement al 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 CONTRAC· 
TOR, where necessary or wherever ordered by the ENGINEER, whether Iha 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 ol proper quality or sufficient size or not proper~ placed 
to ensure the safety of ttje work or of adjacent structures and properly. the CONTRACTOR shall, 
upon notice from the ENGINEER to that effect, forlhwith procure, furnish and set in place or drive 
other and salisfactory materials, or place the material in a !Jatisfactory manner ; and if ha 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 not be enlitled to 
clalm, demand, or receive any compensation for larger size or better quality or different disposal 
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of materials ordered by the ENGINEER. nor any compensation for allowance of any kind 
whatsoever for or on account of any damage or delay resulting from such stoppage of wo<K. 

F. Steel sheet piling may be either new or used. It shall be of adequate slrength, straight and 
properly bfaced. Steel sheet piling shall be of the interlocking type. Friclion in the interlocks shall 
not be assumed to contribute lo the strength of the sheet piling. 

G. The design, planning, installatlon and removal, if required, of all sheet piling, shoring, sheeting, 
and bracing shall be accomplished in such a manner as 10 maintain the required excavation or 
trench section and to maintain the undisturbed state 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 shell be sup
ported aboveground, before driving. by a guide rrame at least 20 ft high which will keep the plllng 
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 sheet ing system. 
Walers and braces shall be of adequate slrength lor lhe load imposed. Splices in waters shall 
develop the full strength of the member In bending, shear, and axial compression. 

J. If bracing members are to be removed during construction. !he 11mlng and procedure for removal 
shall not induce excessive stresses in the permanent structures or in steel sheet piling and 
bracing members. 

K. If the construc1ion sequence of structures requires the transler of bracing to the completed por· 
lions of any struclure, the CONTRACTOR shall secure written acceptance of the ENGINEER 
prior 10 the installation of such bracing. 

L. In trenching operations the use of horizontal strutling below the barrel of pipe or the use of the 
pipe as support for trench racing wil l not be permitted. The use of a lraveting shield for sewer 
construction shall require that the device be approvad for use by a professional engineer. Sheet 
piling and timbers in trench excavations shall be withdrawn in a manner so as to prevent 
subsequen1 sett1e1nenl of !he pipe or additional backlill loadings wh~ch might overload the pipe. 

M. The neglect. failure. or refusal of the ENGINEER lo order the use ol sheeting, or sheet piling or 
steel, or to order the same to be left in place, °'the giving or failure to give of any order or direc· 
tions as to the manner or methods of driving or placing sheeting, sheet piling, bracing, shores, 
etc., shall not In any way relieve the CONTRACTOR al any or all obligations under lhis Contract. 
Sheeting left in place shall be cul off one ( 1) ft l>elow e<isting grade. 

N. The rules of the OSHA and the State Department ol Labor w1lh respect to excavation and con
struction shall al all limes be strictly observed. 

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 lilts to finish grade. Compaction of backfill 
shall be such as to obtain 9d% of the maximum density. 

B. Under pave1nents, curb, paved driveways, and sidewalks, and where pipe is within a one on one 
inf luence of pavement, com pact ion testing shall be performed by an independent tes11ng 
laboratory. Testing shall be performed at Intervals of one test per lift per 75 feet of trench 0 1 as 
determined necessary by the ENGINEER. 
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BACKFILLING FOR SEWERS AND WATER MAINS 

A. Backfilling shall consist of placement o1 the pfescribed materials from a level 12 inches above the 
crown ol lhe 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 10 within 12 Inches or finished gra:le. Compaclion 
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 backf!ll shall be granular 
material compacled in layers not to exceed 12 inches loose thickness with backlllling carried 
up to subgrade. Compaction al backfill shall be such as to oblain 95°tb o1 the maxim um unit 
density as determined at the optimum moisture content. After a period of about 60 days or 
less, tt the backfill compacl1on is satisfaclory to the ENGINEER, lo provide for any slight 
seltlemenl, Iha CONTRACTOR shall relrim neatly any broken edges of pavement and 
replace the top surlace of the backfill within lhe pavement area wilh pavement surlace equal 
to that surface which was removed. The pa.vemenl shall be replaced In accordance with the 
standard specttications of the agency having jurisdiction. 

3. Backfill around lift stations, or buried underground structures shall be granular material com
pacted in 12-inch lifts. Compaction of back.fill shall be such as to obtain 95°/o of the maximum 
unit density as determined at the optimum moisture oonten.t 

4. For all o1her areas , backltll1ng shall consist of placing e)(cavated 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°.4 of the maximum unit density as determined at the optimum 
moislure content. 

FILLING AND BACKFILLING FOR STRUCTURES 

A. Embankments underl)ing structural footings, streets and drives. sidewalks and around structures 
shall be granular material meeting the requirements of the Michigan Department of 
Transportation for granular material compacted lo 95°/o density. 

B. In all other areas 1 material required for embankments and backfilling shall be soil or soil-rock 
mixture free of organic and other deleterious matter and shall contain no more than 1 So/o rocks or 
lumps larger lhan 2·112 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 
Passing the No. 200 Sieve 

D. Where embankmen1 material is placed lo achieve a new surface elevation. the top 4 Inches shall 
be approved topsoil either $alvaged from the site or hauled In by lhe CONTRACTOR. 

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 n depth the full width of the cross section, each layer to be thoroughly 
compacted by me811S of vibratory compaclors or by an approved pneumaUc-lired roller or 
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combination thereol, as required by the ENGINEER. Each layer shall be compacted to nol less 
than 95°.k of the maximum unit density as determined at the ootimum moisture content. All parts 
of the embankment shall be uniformly compacled 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 \Vith suitable 
material which is free from perishable organic matter, rubbish, stones, broken concrete, roots. or 
other foreign mal arials, at no additional compensation. Before anyembankmenls are begin , the 
base shall be made firm and cleared of topsoil, sod Of other perishable material. The sides of the 
embankment shall be neat~ and evenly dressed lo the slope shown on the Plans, or such other 
slope as the ENGINEER may direct. 

B. Upon comple1ion ol the placing ol the CtJrbs, and after the concrete has cured sufficiently, forms 
shall be removed and the excavated space behind the curb shall be backfilled with a good quality 
of surtace soil, free of rubbish, stone, broken concrete, roots or other foreign material. Where 
adequate acceptable material for backtill behind the curb Is not available, granutarfilt conlorming 
to 2003 MDOT 8.02.06, Class II, shall be used. Where the area behind the curb is in cut, It shall 
be trimmed from the top cl the curb on the slope shown on the Plans. H the area is in 
embankment or fill. an earth berm shall be placed immediately ad1acent lo the top of the curb and 
then the embankment of lill shall be finished to the slope shown on the Plans. All trimming and 
tlnlshing shell be done in a neat, workmanlike manner. All excess concrete and debris shall be 
removed from the excaval1on behind the curb line before backfilling begins. 

C. 1n construction of non-rigid pavements, backfilling back of curb and guUer shall be completed 
l>efore placement and compaction of the base course of the roadway. 

PREPARATION OF SUBG.RADE FOR ROADWAY SURFACES 

A. The bottom of the e<cavalion for the pavement or lop of the lill shall be known as the pavement 
subgrade and shall be smoothed, trimmed and compacted to the 1equired line, grade and cross 
section lo receive the road metal. It shall be thoroughly compacted by rolling wlth a rolle r ol 
approved type weighing not less lhan B tons. The subgrade shall be compacted to al least 95%_ 
of the maximum density as designated by lhe lesl 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 ln 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 !he pavemen1 construction at all times. Six inches of compacted depth of 
granular material shall be used where uncompactable soil is encountered. The granular fill shall 
conform to the 2003 MOOT 9.02.08., Class II, compacted to 95% of its density. 

B. Immediately prior to placing the pavement. the subgrade shall be tested for conformity with the 
cross section shown on the Plans by means of an approved template riding on the curb and 
gutter sections or on side lorms. 11 necessary, materials, shal l be removed or added, as required, 
to bring all portions ol lhe subgrade to lhe correct elevation. Corrected portions shall 1hen be 
lhoroughly compacled and again tested with the template. Pavement material shall not be placed 
al any portion of the subgrade which has not been lested for conect elevation. 

C. The finished subgrade shall be maintained in a smooth and compacted condition until the 
pavement Is placed. No ~torage piles of fine or coarse aggregate shall be placed directly upon 
the finished subgrade. Should the subgrade become rutted or disturbed in any manner, it shall be 
reshaped and recompacled. 

GRADING 
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3. If no valve or hydrant is avai lable, the upper section only of a valve box shall be set with the 
tracer wire stubbed up inside. 

END OF SECTION 
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B. Covers shall be of the "self·sealing" design having a conlinuous gasket glued in a machined 
groove and a concealed pickhole. Frames and covers shall be Eas1 Jordan 1040Z, with Type 
AGS cover. 

C. All manhole frames and covers shall be coated by the manufacturer wi1h coal tar pitch varnish or 
other asphaltum coating reviewed by the ENGINEER. 

2.07 MANHOLE STEPS 

A. Steps shall be plastic coated steel. They shall be M.A. Industries PS1-PF or PS1 ·B, or approved 
equal. 

2.0B MANHOLE CONNECTIONS 

A. Sewer pipe (6-inch to 24-inch) to manhole connections shalf be through: 1) a fte~ibte rubber boot 
which shall be securely clamped into a com-dri lled 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 10 manhole seal which 
provides a resilient flexible and infiltration-proof join1 (Res-seal); or, 3) a flexible rubber wedge 
iirmly rammed inlo a rubber gasket which is cas1 inlo the manhole (Press Wedge II), or equal. All 
flexible pipe to manhole connections shall be installed per the manufacterer's specifications. 

B. Neoprene rubber for the manhole boot shall meet ASTM Specification C443 and shall have a 
minimYm thickness of 318-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. 

2.09 SANITARY MANHOLE ADJUSTMENTS 

A. All final grade adjustment of manhole covers and frame assemblies shall be completed ulilizing 
injection molded High Density Polye1hylene (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 \i inch bead of butyl rubber sealant per the 
manuiacturer's 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. Slainless sleel or galvanized nuts and washers shall be 
used to attach the casting. 

2.10 MANHOLE DROPS 

A. Manhole drop conneclions shall be interior drops using the drop bowl as produced by Reliner
Ouran Inc. or approved a.qual. 

B. Drop bowl model ·A-4" shall be used for all llnes up lhrough full 6-inch inlets. Drop bowl model 
"A·6" shall be used for all 6-inch inlets. Drop bowl model "8·8" shall be used for all 10-inch inlels. 
Lines larger than 10 inches shall be as directed by the ENGINEER. 
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1.00 GENERAL 

1.01 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 lhe sewer system has passed 
the system acceptance tests. 

1.02 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 nol less than 30 days . 

B. Test 1or 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 lighl 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 lo the next shall be corrected to1he satisfaction of the ENGINEER to 
pass this test. 

C. Material Tests 

1. The CONTRACTOR shall have tests of pipe strength made by an independenllestlng labora· 
tory. Tests of up to 4 lengths ol sewer pipe per hundred lengths may be required to show 
compliance with the Specifications. All pipe delivered to the job site shall be accompanied 
with a manufacturer'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 submit certification letters for all pipes. All letters must contain the 
following: Contractors 's name, project name. township name, current date, certification of 
pipe provided and letterhead of the certifying company. 

2.00 PRODUCTS 

2.01 PIPE 

A. Reinforced concrete pipjl 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. 
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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 with Reliner-Duran, Inc. stainless steel 
adjustable clamping brackets or approved equal. 

E. The drop bowl and each clamping bracket shall be attached to the manhole wal l with 3/8-inch x 3 
3/4-inch bolts. · 

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 botlom edge of the incoming pipe. 

3.00 EXECUTION 

3.01 EXCAVATION AND BACKFILL 

A. All excavation and backfill above a line 12 inches above the crown of the pipe shall conform 10 
Section 2.04, Earthwork, of lhese Specifications. 

3.02 BEDDING 

A. 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 conform ing 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. 

B. PVC pipe shall be laid on a compacted granular material placed on the bot1om of the trench to a 
depth of not less than 4 inches conforming to Class B bedding as shown on the Plans. Where 
shown on the Plans, or where 1he pipe passes under a road with less than 4 ft of cover, the pipes 
shall be encased. 

C. 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 o1 the pipe. 

D. "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 compacted to not less than 95% 
standard density for PVC and 90% standard density forreinforced concrete. 

E. Pea gravel or crushed stone used for bedding shall be separated from the sand backfill w ith a 
non-woven geotextile fabric. The fabric shall be Amoco 4551 , or approved equal. 

3.03 PIPE INSTALLATION 

A. Installation of PVC pipe shall be in conformance with ASTM 02321 ·89. 

B. All pipe shall be laid truNo the required lines and grades. All trenches when pipe laying Is in pro
gress shall be kept dry; and all pipes and fittings shall be uniformly supported on a properly 
trimmed bedding with holes at each 1oint 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. 
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C. Corrugated steel pipe shall meet the requirements of AASHO M-190 for coated pipe latest re11l 
sion. Minimum gage thickness shall be as shown on the Plans. 

2.02 REINFORCED CONCRETE MANHOLES 

A. Manholes shall conform to the current ASTM Specifications for precast reinforced concrete 
Manhole Sections, serial designalion C478. Manhole section joints shall conform to ASTM 
Designation C990. All cones shall be eccenlric with an offset step configuration. Concrele 
adjustmenl 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 k>go shall be a minimum or 4 inches high. 

2.03 MORTAR FOR MANHOLES 

A. Mortar for plastering manholes and drainage strucl ures shall be made of one par1 Por11and 
cement and two parts fine aggregate. 

2.04 BRICK AND BLOCK 

A. Brick for brick and mortar structures shall conform to the current ASTM Specification C32. Blook 
for block and mortar structures shall conform to the currenl ASTM Specification C135 . 

B. The concrete block masonry used 10 construct manhole and catch ba$in wal ls shall be solid 
curved blocks with the inside and outside surfaces curved lo 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-lenglh blocks 
are required to lay the circular wall of any one course. 

D. Blocks inlended for use in the cones or tops of manholes and catch basins shall have such shape 
as may be required lo form the structure as shown on the Plans with inside and outside joint not 
to exceed 1/4-inch in thickness. 

2.05 STRUCTURE FRAMES A.ND COVERS 

A. Structures tram es and covers shall weigh not less than 350 lbs. Each frame and cover shall have 
machined bearing surfaces and shall be sui1ably notched for convenient removal of the cover. 
Each solid manhole cover shall be marked 'Storm Sewer" with letters integrally cast into the 
cover. 

B. Covers shall be as follows: 

1. For use on manholes: East Jordan 1040Z, with Type B cover. or equal. 
• 

2. For use on drainage s1ructures in paved areas: East Jordan 1040Z, with Type Ml cover, or 
equal. 
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D. 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 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 lo 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 ot the piping as shown on the Plans has been determined to avoid, insofar as pos
sible. interference with trees or structures or fixtures above ground and olher underground mains. 
services. utilities, or structures. Any change In localion 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 position in trench or vault in a con· 
trolled manner such as will prevent damage to the pipe and any coatings or lining. 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 d irected or 
permitted by the ENGINEER, lhe backfilling shall tollow and be completed lo 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 lhe least amount of waste 
and without damage to existing or new lines. A fine tooth saw, tubing cutter or similar tool maybe 
used to cut PVC pipe. Cuts must be square. Ragged edges shall be removed with a cutting tool 
or file. 

I. After culling bell and sp igot or socket pipe. a stop mark shall be made with a pencil or crayon us· 
Ing 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 10 the sat1sfact1on 01 the ENGINEER and at the expense 
of the CONTRACTOR. 

3.04 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 fOwlock 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 mor
tar coat on the outs ide 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 connec1ion. 

D. For connections to existing tiberglass manholes, a hole shall be cored into the manhole wall to 
receive the pipe. A Kol-N-Seaf boot or engineer approved equal shall be installed using 
fiberglass reinforced pipe stuboul for Kor·N-Seal boot sealing surface. 

3.05 STREAM AND RIVER CROSSING 
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3. For use on drainage structures in curbed areas: East Jordan 7045 or 7065, or equal. 

4. For use on drainage structures in landscaped areas: East Jordan 1040Z, with Type 02 
Beehive grate, or equal. 

C. All 1rames and covers shall be coated by the manufaclurer wi1h coal tar pitch varnish or other 
asphaltum coating reviewed by the ENGINEER. 

2.06 MANHOLE STEPS 

A. Steps shall be plastic coated sleel. They shall be M.A. Industries PS1·PF for precast manholes, 
PS1-B for block manholes, or equal. 

2.07 DRAINAGE STRUCTURES 

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

B. Manhole and catch basin botloms 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 lhe requirements of the 
specifications previously listed. Construclion shall be in accordance with the details for "Catch 
Basin' and ' Storm Sewer Manhole' shown on the Plans. 

D. A plaster coat of mortar 1/2-Jnch In lhickness 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 workmanl ike manner. 

E. Final adjustment of the top of manholes and catch basins. so that the manhole or catch basin 
covens at finished elevations as shown on the Plans or m eels the finished surface. may be 
accomplished with sewer brick conforming to the previously listed Specifications. The total height 
of brick for this purpose shall nol 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 mor1ar. The inside joints of the 
block masonry construction shall be looled in a neat and workmanlike manner. 

3.00 EXECUTION 

3.01 EXCAVATION AND BACKFILL 

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

B. The trench shall be backfilled closely behind the pipe laying. Unless otherwise directed or 
permitted by the ENGINEER, the backlilllng shall follow and be completed1o the top of the trench 
within four pipe lengths behind pipe laying. 
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A. Whenever a pipe is required to cross a stream or river. all work 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 construction 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 oi sewer pipe encased with 
no less than 1 cu yd of concrete, placed at a minimum of 6 inches thickness around the pipe. 
Afterthe sewer is properly laid, jointed and encased, the stream-channel shall be cleaned of dirt 
and debris resulting from the CONTRACTOR's operations. 

C. Alter the crossing is made, heavy riprap and sodding shall be placed to protect the banks from 
corrosion as shown on the Plans. 

END OF SECTION 
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3.02 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-lnch lifts 
and cover not less than 12 inches above the crown of the pipe. 

C. "Granular Material" shall be MOOT class II , placed in not more than 6-inch layers and compacted 
10 not less than 90% standard density. 

3.03 PIPE INSTALLATION 

3.04 

A. All pipe shall be laid true to Iha required lines and grades. All 1renches when pipe laying Is in 
progress. shall be kepi 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 1he 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 al his expense. Each pipe shall be laid accuralely 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 dirl, cemenl, debris and other superfluous materials of every descriplion. 
Bulkheads shall be used to keep loreign 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 pos
sible, interference \Vith trees or structures or flxtures above ground and other underground mains, 
services, utilities or structures. Any change in location or a_lignment 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. 

AS-BUILT 
THIS SHEET DOES 

NOT CONTAIN 
FIELD MEASURED / 

AS-BUILT 
INFORMATION 

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 lining. An ex.cessrve amount 
of scralchlng on the surface ot the concrete pipe vi1ill be considered cause 1or rejection. 

E. All cutting of the pipe shall be done in a neat workmaolike manner with Iha least amoual of wa Ill 
and without damage to existing or new lines. A fine tooth saw, tubing cutter or similar tW.m " rf:Af'C ,,,,,,,, 

AS-BUILT PLANS 
PREPARED BY: 

~'\J\D AR:r_if(J.h 
used ta cut concrete pipe. Cuts must be square. Ragged edges shall be removed 'If.:.' i.ng... '-l1Q',,,,,., 
tool or file. ,I~ tr-.··· · • .• ~A\.: 

$Ca.• ·. ·v;;, 
F. Breaks in pipe or joints shall be repaired to the satisfaction of the ENGINEER anr{attl!~ •x"*tl¥/fs .~E \ * \ 

of the CONTRACTOR. ~ , ~~: ENGIN~E I 1 [5 ~ 
::; •L.t.i= 

CONNECTIONS TO EXISTING MANHOLES \_"&"·.. 35 ; " • :~ S 
~<'?;·. .,..·<f-~ 

A. When a se\ver is connected to an existing manhole, a hole adequate to receive then~ d&&:sheU···o·1' ~\.. , .... ~$' be cored into the manhola, .. ;,,;:,y,.-ESS\ \''\''" 

~~ 
~~/0, 

~C· -ivsVfTANTS \ 
,,, 111111111' "'\ 
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B. If the existing manhole is of brick construction. a single row lock of brick shall be turned over the 

new pipe and the existing manhole brick work shall be cleaned, pointed and g iven a 1(2-inch mor

tar 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 1he 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 with concrete. 

D. Closure ot the manhole wall shall be made wa1er1ight using concrete. 

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

3.02 BEDDING 

A. Ductile iron pipes shall be fully enclosed in polywrap and laid on a compacted
0
s
0
anTd
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inches thick. Sand shall conform to fine aggregate 2NS as defined in 1g96 M . . 

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 or 12 inches above the pipe to not less than 95 percent of the 
maximum unit density as determined at optimum moisture content. 

3.03 PIPE INSTALLATION 

A. Any pipe damaged in transport or handling shall be rejected and removed from the site of the 
work. 

B. In handling and placing ductile iron pipe and fittings, no metal shall be used in ooh hentact withf b~~t 
inside or the pipe to fit or support the pipe . The pipe shall be moved only ~roug t _use o . "' 
slings or automatic release type pipe tongs. Care shall be taken not to miure lhe_ ptpe or pipe 
coating, and no damaged or imperfect pipe shall be used in the work except thClt minor dClmage 
to pipe coating may be repaired subject to the review of the ENGINEER. 

c. All pipe and fittings shall be carefully lowered and moved into ~ition ~ the tren~ or vault in a 
controlled manner such as will prevent damage to the pipe and its coating and lining. 

o. In assembly of push-on or shove type join1s, the bell socket recess and the gashket sbhall bepl~ed·pe1d clean and the gasket placed properly in position . A thin film of l~bricant shall t en_ a ap 1 o 
the surface of the gasket to come into contact with the enlenng ptpe. The plain end of the 
entering pipe shall be cleaned and then entered and forced h?"'~ to the ~ase of ~he socket. 
Where pipe is cut , the entering end shall be beveled before bet~g inserted 1n the JOmt. Where 
time permits drying, the cut and beveled ends shall be coated wnh coal tar enamel. 

E. To prevent trench water from entering the pipe, joints which tor any. reason may not be comk pthleled 
as the pipe is laid shall be thoroughly packed with approved metenat. 1n a manner to ma e em 
watertight. Open ends of fittings shall be tightly closed with approved plugs and well packed, as 
shall the end of Iha last pipe laid whenever work is not in progress. 

F. Each pipe shall be laid accurately to the line end grade shown on the Plans. 
1 
W

1 
hene

1
ver it i~ 

necessary to denect pipe from a straight line, either In the horizontal or verlica pane, o avo1 
obstructions, or where long radius curves are pennitted, the a~ount of deflection allowed shall 
not exceed that required for satisfactory jointing and shall be re111Bwed by the ~NGINEER. ~n no 
case shall deflection of joints exceed the manufacturer's recommended maximum deRect10n. 

G. The CONTRACTOR shall not be entitled to any additional compensation because depth
1 

is more 
than specified at certain locations or due to clearances at manholes, or due to un oreseen 
obstacles, or occasioned in order lo avoid undue changes in grade. 
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H. The trench shall be backfilled closely behind the pipe laying. Unless otherwise directed or per· 
mitted by the ENGINEER, the backfilling shall follow and be completed to the top of the trench lo 
within two lengths behind pipe laying. 

I. Field lock joints designed to hold the pipe to proper line and grade against internal static and 
dynamic forces and external loads shall be prollidoo at all tees , W'f'3S and pk.lgs, ~nd INherever the 
pipe is defiected from a straight line and the resultant forces are not self-contained through the 
use of flanges, anchor ties and the like. Concrete thrust blocks or anchorage shall be 3000 PSI 
concrete. 

J. Air release valve and manhole shall be constructed where shown on the Plans. AU castings and 
manholes shall be as specified under gCllewells. Gatewells shall be constructed in accordance 
with the details shown on the Plans. 

K. Blow-off valves and manholes shall be constructed in accordance with the details shown on the 
Plans. All castings shall be as specified under gatewells . 

3.04 CONNECTION TO EXISTING MAINS 

A. When making a dry coonection to an existing main , the existing main to which a connecfli. on is
1
hto 

be made shall be Isolated by the closing of the necessary exis ting valves, and the waler ram e 
existing main shalt then be pumped out or removed by other means so I~ connection m~y be 
made in the dry. After the connection has been acceptably made, the portlOn of the new l!ne to 
the nearest valve shall be salisfClctorily tested and disinfected, along with the drained portion of 
the existing main, before the isolated axisling main is placed back in ~'."ice , exce~t a~ the 
ENGINEER may otherwise direct. In as much as residents served by this 1~olaled ma1~ will be 
temporarily out of water during this period, the work shall be executed as !apidly as pos.s1ble, and 
the time of and the procedure in, making such connections shall be subject to the reVlew of the 
ENGINEER. Such work may be required to be done el night in order to minimize inconvenience 
of waler usl!fS. The CONTRACTOR shClH not be entitled to any additional compensation because 
of night work or other special requirements in work under this Section. 

B. The CONTRACTOR shall make particular effort, prior to bidding, to ascertain whether or ~dot 
valves in the existing mains to be connected lo thff new mains are so located as to prov1 a 
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 lo service. 

c. Whan making a wet tap connection to an existing main, a ta~ping sleeve des.igned for theftype of 
pipe being tapped shall be utilized and the tap shall be made m accordance with the manu acturer 
of the tapping equipment. 

D. Wherever adapters are required to properly connect the pipe with.existing pipe O!' oth~r materia! 
or manufacturer, the nominal 1.0 . of adapters shall be the same size as the oom1nal d1ame1er 01 

pipe connected thereto. Adapters shall also be furnished and used as required by the 
manufectvrer for connection to fittings. 

3.05 SERVICE LEADS 

A. Service leads sh;ill be installed where shown on the Plans. All service lapsdsha
100

11 be thd e
1
h"w

1
.et" 

method type and no tap shall be made until \he acceptance test has been con uc an e 1ne 
is under pressure. 

.. 
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B. When crossing a paved street, the service lead shall be jacked under th
1
e pathveme2n~.12~ug~ri~g and/or jacking requirements on paved streets fort~ installali?n of pipe es.s an • . ou s. e 

diameter shall be made by a "compactor" type machine or Slm1lar method without romovmg exist
ing soil, if soil conditions permit. 

c. Depth of bury for all service leads shall be between 5 and 7 feel from finish grade. 

3.06 HYDRANTS 

A. Fire hydrants shall be constructed In accordance with the details sho
0
w.n chon theAPlans: Finis0~ grade level to center of nozzle caps sheill meeisure between 24 and 3 1n es. maximum 

one hydrant barrel extension and one operating stem extension may be used to accommc;><Ja~e 
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 vertcal and property basedb. Conk cret t~ thrust
1
hbloct thks 

shall be placed behind the hydrant, tee, and every bend. Care should eta en o ms~re a e 
drain holes on 1he hydrant are not plugged by the thrust ~locks . Hydrant shall be sel m 1 yard of 
coarse gravel for drainage purposes. If ground water 1s encountered, the dram hole shall be 
plugged as directed by the manufacturer. The backfil shall be sand thoroughly tamped around 
the hydrant and valve boK in 1 fl 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. 

3.07 TRACER WIRE 

A. Tracer wire shall be installed along the top of all waler mains at a height t odf n~~ morfef thdaeadn 6 
inches above the pipe. Wire shaU be extended to all hydrants, service ea s, .,.owo s, 
ends , buildings and post indicator valves. Tracer wire shall be brQUght to grade, leaving e~~h 
excess material to avoid toss or damage to wire during construction and subsequent acttVlties. 

B. When tracer wire is to be run along short offsets (less than 20 feet), a loop of wire shaedll be utilized 
to loop to the end of the offsal, bring lhe loop to grade and terminate it in an ~pprov mann~
For service leads and offsets of more than 20 feet in length, a splice maybe utilized to make th is 
connection at U1e main, following manufacturer's instructions. 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 securing the wire lo the nozzle chain at the 
hydrant, leaving excess material for future hydrant maintenance. 

2. Terminations at valve/curb boxes, post indicators valves and blow-offs sh
1

af 11 bfe mad1 ~ wit~ 2 
wraps of the wire el grade around the box or pipe, leaving excess malaria or uture nmmmg 
following landscaping activities. 

3. Gatewell tenninations shall be made by running the tracer wire through the pipe
1
hop

1
eningt in 

the wall, down to and across the floor to the steps, up the wall and secure to e op s ep 
leaving the stub accessible at the casting. Wire shall be run through the gatewell such that ti 
does not create a hazard. 

4. Terminations shall be made above grade at buildings near the water meter or as directed by 
the Pittsfield Township Utility Department. 
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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 pa$Sed the deflection test. 
Sections of pipe through which the pig does not pass shall be located, uncovered and the 

pipe zone bedding improved and backfi lled 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 lo 
show compliance with the Specification s. All pipe delivered to the job site shall be 
accompanied with a manufacturer's certiiicate of compliance to the Specifications. 

1.03 SUBMITTALS 

A. The CONTRACTOR shal l subm it shop drawings or data sheets for al l pipe , manholes, manhole 
castings, pipe to manhole connections, and valves. The Contractor shall submit certification lette~for 
all pipe proposed on the project. Th@ letters shall contain the following: Contractor nam e, pro1ect 
name, township name, current date, .certification of pipe provided and letterhead of the cert1ly1ng 
company. 

2.00 PRODUCTS 

2.01 SEWER PIPE 

A. Pipe for sewer 24-inch diameter and smaller shall be polyvinyl ch loride (PVC). Pipe for. 30·inch 
diameter and larger shall be PVC truss pipe. Ductile iron pipe and reinforced concret e pipe shall 
be used as specified by the ENGINEER. 

B. Pipe tor 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 Proposal . 

D. PVC pipe 4 inches through 15 inches in diame1er shall meet or exceed .all of the requi rements ol 
1he current ASTM 0 ·3034 SDA·26 polyvinyl chloride sewer pipe and f1tt1ngs. 18-in c h diameter 
PVC pipe shall meet or exceed all the requ iremenls of the current ASTM F-679 SOR 26 polyvinyl 
ch loride sewer pipe and fitlings. Samples of pipe and physical and chemical d~1a sheets shall be 
subm i1ted to the ENGINEER tor review. Approval shall be obtained belore pipe 1s purchased. 

E. Truss pipe shall meet or exceed all of the requirements of the current ASTM 02680. 
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F. Ductile iron pipe shall meet or exceed al l the requirements of ANSI A21.50 with a cement I ning. 

1.00 GENERAL 

1.01 DESCRIPTION 

1.02 

A. The CONTRACTOR shall furnish all labor, tools. equipment and materials lo construct all sanitary 
sewers, manholes and necessary appurtenant work 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 lo conduct syslem acceptance 
tests as specified herein on all completed sewers. All tesls shall be conducled under the 
supervision or the ENGINEER. No acceptance tests shall be conducted until the entire sewer 
system is constructed and has been instal led for not less than 30 days. 

2. The CONTRACTOR may desire to make an air test prior lo backfil l for his own purposes but 
the line acceptance tests shall be conducted after backfilling or extensions. 

3. All sewer lines shall be lelevised while running enough waler through the line to be visible at 
the next downslream manhole. 

4. All sewer lines shal l be checked for alignment. 

5. All manholes shall be tested lor leakage. All PVC lines shall be tested lordefleclion. 

6. Sewer pipe 30 inches and smaller shall be air tested. Sewer f>ipe larger than 30 inches shall 
be tested by either infiltration or exl iltration and shall be tested in lengths of 1600 feet or less. 

6. Should lhe res ults of any test fail to meet the criteria established in this Spec ification, lhe 
CONTRACTOR shall, at his own expense, locate and repair rejected section and retest unlil 
it is within specified allowance. 

B. Test for Leakage - Air Test 

1. After a manhole-to-manhole section of line has been back1illed and cleaned, it shall be 
plugged at each manhole with pneumatic plugs inllaled to 35 psig internal pressure. The 
design of the pneumalic plugs shall be such that they will hold against the line test pressure 
without requiring external blocking or bracing. 

2. There shall be three (3 ) hose connections to the pneumatic plug. One hose shall be used 
only lor 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. 

3. There shall be a 0-30 psig gauge lor reading the internal pressure ol the line being tes ted. 
Calibrations 1rom the 1-10 psig range shall be in lenths of lbs (not ounces) and th is 0·10 
portion shall cover 90% of the complele dial range. 

4. Low pressure air sh~ll be introduced into the sealed line until the internal air pressure 
reaches 4.0 pslg greater than the average back pressure of any ground waler.pressute that 
may be over the pipe. At least two (2) minutes shall be allowed tor the air pressure to 
stabilize. Af te r the slabilizalion period, the third hose shall be d1sconnecled. 
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s. The portion of line being tested shall be accepted if the portion under test meets lhe following 
conditions. 

a. DI , and RC P Pipes 

(1) The time requiremen l for the pressure to decrease from 3.5 to 2.5 psig (greaterlhan 
the average back pressure of any ground water that may be over the pipe) shall not 
be less than the time given in lhe foll owing table: 

4-inch 
6-lnch 
8- inch 
10-inch 
12-lnch 
15-inch 
1 S·inch 
21-inch 
24-inch 
27-inch 
30-inch 

Min. Holding Time 
Seconds/100 ft. Pipe 

18 
42 
72 
90 

108 
126 
144 
180 
216 
252 
288 

(2) In areas where ground. water is known to exist , the CONTRACTOR shall install a 
112-inch diameter capped pipe nipple, approximately 10 inches long, through the 
manhole wall on top of one ol 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 waler level shall be determined by removing the 
pipe cap, blowing air through the pipe nipple into the ground so as to clear it, and 
!hen 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 alter the 
water stops ris ing in th is plastic tube. The height in feet shall be divided by 2.3 to 
establish the lbs of pressure that will be added lo all readings. For example, if the 
height of water is 11 -1/2 ft, then the added pressure will be S psig. This makes the 
3.5 psig to be 8.5 pslg, and the 2.5 psig to be 7.5 psig. The 1 lb allowat>le drop and 
the timing remains the same. 

b. PVC Pipe 

(1) The time requirement for the pressure to decrease from 3.5 to 3.0 psig (greater than 
the average back pressure ol any ground water that may be over lhe pipe) shall not 
be less than that sh own in the following table: 

Pipe 
Size 

(inches) 

4-inch 
6·incl'i 
8-inch 
10-inch 
12-inch 
15-inch 

Holding 
Time 

(seconds) 

0.1 90xL 
0.427xL 
0.760xl 
1.187xL 
1.709 xL 
2.671 XL 

Minimum 
Holding Time 

{seconds ) 

113 
170 
227 
283 
340 
425 
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18-inch 3.846xL 512 

(2) If any section of the sewer fails to meet this requirement, lhe CONTRACTOR shall 
perform a te levision inspection of the faul ty section and repair or replace at his own 
expense all defec1ive materials and/or workmanship to the sati sfaction of the 
ENGINEER. The test procedure shall be repeated unt ll lhe results are acceptable. 

C. Test for In filtrat ion 

1. Sewer pipe over 18 inches shall be tested lo measure the infiltration of ground water. If the 
measured leakage exceeds 200 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 infi ltration test es stated above, the test shall be 
repeated after suitable repairs have been completed. 

D. Test for Exfiltration 

1. Where the ground water provides less than a 2 ft head on the sewer, an exfiltration test shall 
be cond ucted by filling the sewer with water to a 4 ft head or 4 ft above the ground water 
level, whichever is greater. The allowable water loss shall be 200 galAnJmi/day as calculated 
above for infiltration. 

2. After the sewer has been lilied with water, 4 hrs time shall be allowed for water absorption by 
the pipe before exf iltration tests are initiated. 

3. For the purpose of establishing the 4 ft lesl head, the head shall be measured from the 
center of the sewer pipe at the midpo int of the test section length. This procedure shall be 
used lor bolh infiltration and exfiltration tests. 

E. Test lor Manhole Leakage 

1. All manholes shall be tested for leakage by using plugs on inlellng-outleting sewers, and 
fi ll ing the manh oles with water to lhe top of the manhole. Four hours shall be allowed lor 
water absorption by the manhole beiore 1esting is initiated. Allowable exf 1ltrat1on for 48-mch 
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 tine and grade designed by the ENGINEER. Thed 
sewers will be tested for alignment by shining a light th rough lhe pipe at a manhole an 
viewing the light from an adjacent manhole. Any seclion of sewer in which a light cannot be 
seen from one manhole to the next shall be corrected to the salisfaction of the ENGINEER to 
pass th is test. 

G. Test for Def lection of PVC Pipe 

o. When 0011 nection& are mede to exlatfng waler mai111 which do not have ~r wire, th11 roHQwing 
rn elhod mos t applicable to the field coodition shall be used. 

Earthwork 

1. W hen CQflnection is mad9 at/near • 11 ;1~ or hydrant, th4 oonniection shal b9 maoo in the 
same manner as the termination at 1$id s~ures in Item C(2) above. 

2. Wheo oonoection tat<.ee 11lfice in a gat~ell , the s1;1me procedure shell be U$ed as In 
lennlnaUon at a gatewell (see Item C(3) abova). 

3. 1r no valve or hrdranl ie avaitable , lJ'le upper section ool)' of a val~ box v.h!illl be •'11 'Nith th• 
traoer wire slUbbed up inside. 

ENO OF SEC TION 

2.04 
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A, The CONTRACTOR $hall grade the site to achieve the elevations as shown on !he Plans. All 
disturbed areas beyond the grading limits shalt be restored lo p1ior condition. 

B. Surplus e)(cavaled material no! needed for embankment shall be disposed of by the CON
TRACTOR. Headwalls, culverts, drains, sewers and appurtenances filled or damaged by the 
CONTRACTOR during the course of his operations shall be cleaned, repaired , or 1eptaced at his 
ell:pense. 

C. All tempo1ary earth changes shall be In conl ormance with the Soll and Erosion Contro l Act. 

3.14 RESTORATION 

A. Headwalls, cu lverts , and drainage systems t illed or damaged by the CONTRACTOR dur ing the 
course of his operations shall be cleaned, relaid or rebuilt with new materials to a condition equal 
to the orig inal sta le . and of thickness equal to the original structure and to the original line and 
grade at the CONTAACTOR"S expense. 

B. Whe1e the excavation is located beside a di!cil and/or where an existing ditch ls filled or disturbed 
in the CONTRAC TOR'S operalions, the CONTRACTOR shall clean, repair, or replace the .d~tch 
with properly pitched bottom and side slopes and of section and capacity not less than the ong1nal 
sec1ion. 

C. Where excavat ion has been through lawn areas, the CONT RACT OR shall restore the disturbed 
area by placing topso~ and seeding or sodding over the final backf ill mater ial. 

o . The CON TRACT OR shall ramove e)( cess d ir1 a.nd other coostruciion material from the slie of Uie 
work and leave the s~te irl a cond ition equal lo its original stale. 

E. The iinal condition ol the streets and roadways shall be subject lo the approval of the govGrn· 
mental body having jurisdiction thereof, as well es review by the ENG INEER. 

END OF SECTION 

AS-BUILT PLANS PREPARED BY: 

~"1 \ D AR'f'_ff(J_/( 

l~~I 
110 MAIN STREET 

DUNDEE, MI 48131 

(734) 823-5080 

2.02 SEWER PIPE FITTINGS 

A. Fittings shall be of the same material as the pipe. and In no case shall the walls be thinner than 
!hat of the pipe furn ished. 

B. Wye and lea fittings for PVC pipe shall be reviewed by the ENGINEER before purchasing. 

C. The dry fit of all t1ttings must be snug. If the fit IS such that It is loose, the pipe or filling will be 
rejected as faulty and of improper size. 

2.03 SEWER PIPE JOINTS 

A. Concrete pipe joints shall be made of a 1esl!ient material conforming to the latest revision of 
AST f'I.~ Designation C443. Proper lubrican t shall be furnished by the joint manufactu rer. 

B. Concre te pipe for use with rubber joints shall be smooth and precisely formed to provide a uni
form annular space lor loin! materials. 

C. PVC pipe shall be jointed with ring gusseted be ll ends. Jointing materials shall be applied to the 
bell end of the pipe at the point of manufacture in such a manner that a tight unllorm joint will be 
achieved and such that when the joint Is made up in the held, the joint material wlll not rol l or tear 
from the pipe. A proper joint lubrican1 s: ha11 be furnished by the pipe manufacturer. 

2.04 REINFORCED CONCRETE MANHOLES 

2.05 

2.06 

A. Manholes shalt oonlorm to the currenl ASTM specifications for precast reinforced concrete 
manhole seclions, serial designation C478. Manhole section joints shall conform to A STM C990-
96...- Cone sections shall be straight side type, with an o ffset step con figuration. 

B. All manhole component parts shall have 1he name of the manufacturer stenciled on the Inside. 
The lettering or logo shall be a m inimum of 4-tnches high. 

C. Manholes constructed over an 8). isting sewer line shall have a doghouse mudded to an 8-lnch 
thick cookie . The bottom of the existing pipe shall be th e channel . All other manholes shall have 
precast inlegral base sections with pre-formed concrete channels. 

D. All channels shall be constructed 10 the full flow deplh of the pipe. 

MORTAR FOR MANHOLES 

A. Mortar ior plastering manholes shall be m ade of one part Portland cement and tw o parts fine 
aggregate. 

MANHOLE FRAMES AND COVERS 

A . Manhole frames and covers sh all weigh no! less than 350 lbs. Each fram e and cover sh all have 
machined bearing sur1aces and shall be suitably notched for convenient removal o f lhe cover. 
Each covgr shall be marked with the P lttsfiGld T01Nnship logo and the letter&, "PITTSF IELD TWP 
SANITARY SEW ER· Integ rally casl inlo !he cover . 

Pittsl<>td 23001 8.00.000 06/15/04 
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1 . PVC pipe sewe rs shall be installed in such a manner lhal the initial def lection of 1he conduit 

shall conlorm to the latest revision of ASTM D-3034. 

Coll/ ~C· 
' •<YlJLTANTS \: 

,,,u111111111,,,,,,,, ~-=----------"T----~R~E".'V~l~S':"IO~N:':S~---T"--------------------------1 
, .. ~';;~ or M1c1-':11 

, 

#96-2 2 
"'' ... ""-"1;.; •••••••• '11. ,,,. .§"'"r.-•• •• ··.:~ :t'~ 2. Oef lection of PVC pipe shall be tested by pulling a rigid pig or equivalent through the pipde. f ca.•' •, 'i % 

The pig shall be constructed in accordance w•lh the fo llowing table ol m.ax1mu.m_ .oulst e _ ,.______,!*I DAVID A. , * ~ 
diameters and shall be submilted to the ENGINEER lor review before testing ts tnll tated. C = : KUBISl(E ; ? 

E"~"-IC"CO : :· 

AS-BUILT 

% i;!} ~ NO. ·~~•........,'----~ 
~ ~~ •• 35793 ;::: • -:. \J_.A• • ~ ~ 
~'\"A... • ... • ~- ,$" 
~VA•• .• ~ 

06/15/04 Pitt slield 230018.00.000 

~~ ""'90 •••••••• ... \~\,. ~~ '".r,,,,, l'l:SS\0'•,,,,,, 
THIS SHEET DOES NOT CONTAIN Fft'.tO'" 
MEASURED/ AS-BUILT INFORMATION 

ITEM DATE BY 

8/4/05 GM 

TWP 7 / 11/05 GM 

WCRC/TWP / WCDC 1/ t7 /05 GM 

WCRC/TWP 6/ 21/04 GM 

REV. TWP / WCRC GM 

°7M"' ..,,..fD"' I 3/ 31TE/ 04 

ST. JAM ES WO ODS 

STANDARD SPECIFI CATION S 

E.P. KUBISKE & ASSOCIATES, INC. 

H3D E. MICHIGAN AVE. 
YPSILANTI, Ml 48198-5906 

CIVIL ENGINEERS & LAND SURVEYORS 

(734)481 - 1322 
Ft>:)I. (734)481-2215 

11 

VER 1• .. 

FlB.D 800K NO. 

JOO HO. 

00068 
SIEr NO. 

37B OF 42 



SECTION 2.09 WATER MAIN 2.09 
Page 1 

·-
1.00 GENERAL 

1.01 DESCRIPTION 

A. The CONTRACTOR shall furnish all labor, materials, and equipment required to construct water 
main, and all necessary appurtenant worl< as herein specified. The water main shall be installed 
in the locations as shown on the Plans and shall meet the line acceplance tests. 

1.02 TESTING 

A. General 

1. Furnish all QQuipment and personnel to conduct system acceptance tests as specified herein. 
All tests shall be conducted under the supervision of the ENGINEER. No acceptance tests 
shall be conducted until the entire system Is constructed or just prkwto placing the system in 
service, providing the water main has been Installed and backfilled for not less than 30 days. 

2. All water mains, branches, and valves shall be tested for pressure. leakage and disinf~. 

3. Should the results of any test fail lo meet the criteria established in this Specification, the 
CONTRACTOR shall at his own expense. locale and repair rejected section and retest until it 
is within specified allowance. 

4. Provide <111 l;ibor, supervision, pumps, measuring devices. power and other materials and 
equipment necessary for conducting acceplance tests on all piping. 

B. Preparation 

1. After lhe pipe has been laid and backfilkld as specified, the CONTRACTOR sh<1ll lill lhe line, 
or a valve seclion !hereof, to be tesled wilh water in such a manner as to 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. At the close of the test, all taps shall be satisfactorily plugged wilh brass 
plugs. 

2. Only Pittsfield Township personnel or the CONTRACTOR under direct supervision of 
Pittsfield Township personnel may fill or flush lines . 

C. Sequence 

1. All water mains connected to an existing water syslem shaft be flushed, chlorinated and bao
teriologically tested prior to pressure testing. The sequence for acceptance testing sh811 be: 

a. Flushing 
b. Chlorination 
c. Flushing 
d. Bacteriological Testing 
e. Pressure Testing 

2. Where mains can be totally Isolated from the existing water system with airgaps, pressure 
tesling shal precede chlortnallon and bacieriological lasting. The sequence for acceptance 
tesling shall be: 

Pittsfield 230016.00.0000 06120!05 
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2.03 

2.04 

2.05 

D. Air Release Valves 

1. Air release valves when specified shall be designed lo operate under a maximum operating 
pressure of 300 psi and capable of venting 200 CFFAS (cubic feel of free air per second). 
Valves shall be cast iron with bronze internal parts and Type 304SS noat. 

E. Corporation Stops 

1. One-inch corporation slops used for inserlion into mains shall be Ford F600 or FB600, or 
equal. All stops shall have bronze cast Oodies, keys. stem washers and mils. Inlet threads 
shall conform to the latest revision of AWWA C800. The outlet connection shall be able to 
receive the flared end of the copper service pipe. All stops 1-1/2-inch and larger shall be of 
ball plug design. 

F. Valve BoKes 

1. Valve boxes S.114" shall be of cast iron construction. They shall be of three piece, screw type 
adjustment design. All valve boKes shall be installed flush with the top of the proposed site 
grade. Covers shall be designed lo be removed easily to provide access to the valve. The 
base shall not resl upon the valve assembly. All valve boxes shall be Tyler Pipe 6860 Item D 
With a number 6 base . 

GATEWELLS 

A. Gatewells shall conform to the current ASTM specifications for precasl reinforced concrete 
manhole sections, serial designation C478. Section joints shall be rubber gaskeled and confonn 
10 ASTM C990-96. Cone sections shall be straight side type, with an offsel step configuration. 

B. All gatewell component par1s shall have the name of the manufacturer stenciled on the inside. 
The lettering or logo shall be a minimum of 4-inches high. 

C. Galewells constructed over an existing water main shall have a doghouse mudded lo an 8-inch 
thick cookie. An other gatewells shall have precast inlegral base sections. 

D. Mortar for plastering galewells shall be made of one part Portland cement and two parts fina 
aggregate. 

GATEWELL FRAMES AND COVERS 

A. Galewell frames and covers shall weigh nol less than 350 lbs. Each frame and cover shall have 
macllined bearing surfaces and shall be suitably notched for convenient removal of the cover. 
Each cover shall be marked with Iha Pittsfield Township logo and the letters, APITTSFIELD 1WP 
WATER@ integrally cast into the cover. 

B. Frames and covers shall be Easl Jordan 1040Z, with Type A cover. 

C. All gatewell frames and covers shall be coated by the manufacturer w~h coal tar pitch varnish or 
other asphaltum coating reviewed by the ENGINEER. 

MANHOLE STEPS 

A. Steps shall be plaslic coated steel. They shall be M.A. Industries PS 1-PF or PS1 ·B, or approved 
equal. ·• 
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a. Pressure Testing 
b. Connect 1o System 
c. Flushing 
d. Chlorination 
e. Flushing 
f. Bacteriological Testing 

D. Flushing 

1. Mains shall be fiushed with clean potable water until the water runs clear. Whan fiushing 
mains prior to chlorination, all hydranl heads. operating stems and hydranl valve mechanisms 
shall be removed. 

CONTRACTOR's expense and the test repeated to the satisfaction of the ENGINEER and 
OWNER. 

3. If the CONTRACTOR choos&S to pressure test against an existing valvo he assumes the 
responsibility of meating the leakage requirements. The CONTRACTOR may at his 
discretion provide a physical break and cutting in sleeve for pressure testing. 

H. Material Tests 

1. The CONTRACTOR shall have test of pipe and strength made by an independent tesling 
laboratory. Tosts of up to 4 lengths of sewer pipe per hundred lengths may be required to 
show compliance with tne Specifications. All pipe delivered to the job sile shall be 
accompanied l'Ath a manufacturer=s certificate of compliance to the specifications. 

E. Chlorination 
1.03 SUBMITTALS 

A. The CONTRACTOR shall submit shop orawings or data sheets for all pipe, manholes, manhole 
caslings, pipe to manhole connec~ons and valves. The Contractor shall submitcertificalion letter 
for all pipe proposed on the project. The letters shall conlain the following: Contractor name, 
project name, township name, current date, certif1Cation of pipe provided and letterhead of the 
certHying company. 

1. All new mains and pipe or any existing mainsconlaminated by the CONTRACTOR shall be 
chlorinated to a minimum residual chlorine concentration of fifty (50) par1s per million with 
commercial lkjuid chlorine solution or approved equal. The chlorinated waler shall be 
allowed to stand in the mains for 24 hours. The end of the 24-hour plilrloO the chlorinated 
water at all parts of the mains shall show a rree 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 ern;l of lhe first 24 hours period, additional chlorine shall be added until a 
residual of not less than twenty-five (25) parts per million at all parts of the system is shown 
af1er a subsequent 24 hour period. The chlOl'inated water shall then bo removed from the 
mains and lhe mains flushed w~h potable waler for baclerlologloal lasting. 

2.00 PRODUCTS 

2.01 PIPE AND FITIINGS 
F. Bacterlotogical Testing 

1. The OWNER will take bacteriological samples of the water in the mains for analysis at two 
different times. The first samples will be taket1 24 hours after the mains have been 
satisfactorily chlorinated. flushed and fille<I with potable water. The second sample will be 
taken 24 hours laler. Each sample will be incubated for 48 hours. 

2. The CONTRACTOR shall provide a sufficient number of corporal ion cocks and copperlubing 
for laking samples. Samples shall not be collected from hoses or fire hydranls. 

3. Bacleriologlcaltesting will begin on Mondays to afford Piltsfield Township personnel and the 
tesling laboratory a run work week to conduct the tesling. 

G. Pressure Testing 

1. All pipe laid under this Contract shall be subjecled to a hydrostatic pressure of 150 psi based 
on Iha elevation of the lowest point in the system. The main shall be mainlained under tile 
lest 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 lo represent the leak<1ge from the main. No pipeline installed will be accepted 
until the leak<>ge measured over a 1 hour period is less than 0.092 gaAon per inch diameler 
of the pipe per 1000 feet. All visible leaks musl be correcied. The maximum length of water 
main lo be tesled al one time shaU be 2000 reel 

2. 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 malerial at the 
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2.06 

2.07 

2.08 

GATEWELL CONNECTIONS 

A. Water pipe (6-inc.h to 24-inch) to m1mhota conne<::tions shall be through: 1) a flexible n.ibber boot 
which shall be securely clamped into a oore·drilll!d pipe por1. Pipe ports shall be core-drilled at 
the point of manhole manufacturer and shall be accurately localed within 1/2-inch of proposed 
sewer cenlerline (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 
firmly rammed into a rubber gasket which is cast into 1he manhole (Press Wedge II), or equal. All 
fle)(ible pipe to manhole connections shall be installed per the manufactererms specifications. 

B. Neoprene rubber for the manhole boot shall meet ASTM Specification C443 and shall have a 
minimum thickness of 316-inch. Pipe clamp bands shall be of corrosion-resistant steel. 

C. Water pipe over 24 inches to gatewell connections shall be in accordance with details shown on 
the Plan. 

Gatewell Adjustments 

A. All final grade adjustment of galewell 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. Brick adjustments are nol 
acceptable. 

B. All adjustment for matching road gracle shall be made utilizing a molded indexed slope ring. 

C. Each adjustment ring shall be sealed with a 3116 to Y.: inch bead of butyl rubber sealant per the 
manufaciurer's instructions. Sealant shall meet ASTM speciflClltion C-990. 

D. All Gas tings and adjustment rings shall be securely fastened lo Iha cone of the structure .,,;th four 
318-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 

SERVICE LEADS 

A. Pipe for service leads 1-inch to 2-inch shall be soft annealed Type K copper. 

B. Curb Stops: One--inch curb stops used for servi<:e connections shall be Ford or 622-444 ball 
valve, McDonald 4713, Mueller B-25204, or approved equal. Curb slops 1-112" shall be Ford 
B22-666, McDonald 610(), or approved equal. Two-inch curb stops shall be 844-777. McDonald 
6100·22, or approved Qqual. All parts shall be cast from bronze. They shaft have an inverted key 
stop. Both inlet and outlet connections shall be able to receive the flared end of the copper 
service pipe for 1-inch and 1-1/2-inch. Compression fittings shaft be used for 2-inch. 

C. Curb Boxes: Curb boxes used for service connections shall be the "Arch" type. All curb boxes 
shall have an l.D. screw type adjuslmenl and shall be furnished complete with cover, rod, and 2• 
diameter pentagon bolt(s). All curb boxes shall be coaled inside and out with a tar base enamel. 
The minimum bury shall be 5'-0" (60") and the ma11imum 6' (72"). All curb boxes shall be Ford 
model EA 1-S0-40-54R or McDonald model 5601 or 5603. 

Pittsfield 230016.00 .0000 06/20/05 

A. Ductile iron pipe water main shall meet all the requirements of the latesl revision of the American 
National Standards Institute Specifications, A21.51 end the American WaterWorl<sAssociailon 
(AWWA) SpecificatiOn C 151 . All joints including joinls for valves and hydrants shall be "push on." 
Pipe shall be furnished in 18 or 20 ft lengths. unless otherwise required. The pipe shalt meet Iha 
thickness class requirements shown in the labia below. 

Size 
Nominal 

Inside Diameter 
Thickn&Ss 
~ 

4 
6 
8 
10 

54 
54 
54 
54 

Size 
Nominal 

Inside Diameter 
Thickness 

Class 

Water Main 

12 
14 
1e 
18 
20 
24 .. 

54 
54 
54 
54 
54 
54 
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D. Goupfings: 

1. One-Inch and 1-112-inch couplings used for service connections located outside the 
pavement or more than 10 feat from a building shall be Foro C22 or McDonald 4758, or 
equal. They shall have a three part union, and both inlet and outlet connections shall be able 
lo receive the flared end of the copper service f>pe for 1-lnch and 1-112·inch. Two-inch 
couplings located oolside the pavement or more than 10 feet from a building shall be Ford 
C44-77 or McDonald 4758-22, or equal, and be a compression or Rare type fitting. AH parts 
shall be cast from bronze. 

2. All service connections between two copper service pipes (lwo-inch or less in diameter> 
Jocated undef the pavement or within 1 O feet of a building shall be eonnacted using wrought 
copper, solder-sweal typecoupllngs oonformlng to ASME 016.18 or ASME 816.22. Fittings 
shall bear made In USA labels. Joining of copper piping shall be a solder-sweat connection 
using lead free Si[os. The use of 95-5, Tin-Antimony or equivalent solders will not be 
allowed. 

2.09 HYDRANTS 

A. Fire hydrants shall comply with the latest reviskm of AWWA Standard, C502. Hydrants shall be 
compression type to open with the pressure. They shall have a 5-1/4"valveopeningand6"push· 
on joint inlet. Hydrants shall have two 3-112" (4.os·o.O.J pumper connections with National Stan
dero 7-112 threads per inoh. All hydrants shall have City of Ann Arbor standard thread pattern. 

B. Fire hydrants shall have inside barrel dimension of not less than 7.375" 1.D. from top to bottom. 
The 1-118" pentagon operating nut shall open left (counter clockwise). 

C. All nozzles shall be on a removable heed with a flange so that they may be rotated by changing 
the position of the Range. 

D. Hydrant shall be rully bronze mounted, Including top of the operating stem where tt passes 
through the double o--ring seal in the brol'WI packing gland. The forged operating stem in the 
base and the valve seat shaH also be of bronze. The molded valve shaa be of composition rubber 
and the cest iron valve clamps shall b9 packed with o-ring seals and held tight to the stem by a 
threaded bronze hex retainer ring and threaded bronze locknut, anchored with set screws. 

E. Hydrant shal be designed for 150 psi working pressure and tested to 300 psi. Those portions at 
the hydrant above grade shall have two coats of red enamel. AD unpainted surraaes shall have 
two coats of coal tar pitch varnish. 

F. The hydrants shall be EJIW 5BR-250 with push-on joint connections and break nange barrel. 

G. Hydrant bolts located below grade shall be type 304 stainless steel. 

H. All hydrants shall have a Hydra-Storz adapter. The adapters shall be constructed of a A-356 High 
Strength Aluminum Alloy, paint<>d orange. The storz sea Ang rurfaoo shall have a machined metal 
seal. The threads and metal seat area shall be Teflon coated. The adaplers shall be equipped 
with a set of Type 302 slafnless steel butterfly vanes designed to automatically open, by use of 
stainless steel torsion spring, with walM flow and automatically cfose when flow is stopped. The 
adapter shall be installed on the left side of the hydrant when facing the hydrant. 

I. Hydranls adjacent to truck routes on commercial developments shall be protected by bollards. .. 
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B. Pipe shall withstand a working pressure of 125 psi plus a 100 psi surge pressure. 

C. Pipe shall be double cement-lined and seal coaled with an approved biluminous seal coat in 
accordance with ANSI Specification A21.4 (AWWA C·104). 

D. Ductile iron or casl iron fittings shall meet all the requirements of lhe latesl revision of the Amer
ican Nalional Standards lnsmute Specification A21 .10 for a working pressure of 125 psi and be of 
the push-on joint type. Plugs, where shown on the Plans. shall be solid mechanical joint plug 
type. 

E. Mechanical joints, shall be in conformity with the requirements af 1ha latest revision of the 
American National Slandards Institute A21 . 11 . All ba~s located below grade shall be type 304 
stainless steel. 

F. Push-on joints shall meet all the requirements of AWWA Specif1eallon C 111 . Push~ joints shall 
consist of a ductile iron bell provided with a recess to receive a circular mOlded rubber gasket lo 
effect the joint seal. A rubber gasket and sufficient lubricant to assemble the joint shall be 
furnished wilh each joint. The lubricant i>ha!I have no deleterious effect upon the color, taste or 
odor of potable waler and shall not be corrosive to eilher the pipe or gasket. Pipe furnished wilh 
push-on type joinls shall be equal in strenglh and leak tighlness to pipe furnished with mechanical 
Joints as specified when installed under idenUcal conditions, afid shal meet all other 111quirements 
of these Specifications. In addition to the above requirements, the gasket and lubricant shall 
conform to the latest revision of the ANSI Specification A21.11. 

G. All pipe and fittings shaft be manufactured in the United States of America. 

2.02 VALVES 

A All valves installed under this Spec~ication shall conform lo the applicable requirements or 
AWWA C500, C504, and C509 standards governing oonstn.iction 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 sealed gate valves shall have a casl or duclile iron body and bonnet. Valves shal 
have a minimum non-shock W.O.G. workingpressureof200psi. The wedge shall be ductile 
iron encased in a bonded-in-place slyrene-butadiene elastomer covering to form resilient 
seating surfaces. Stem shall be bronze or nonofising design with double o-ring packing. 

2. Resilient sealed gate valves shall be used for all mains. 

3. Resilient seated gate valves shall be manufactured by American Flow ConlrOI or Clow. 

C. Swing Check Valves 

1. Valves shall have a cast or ductile iron body and bolted cap with a minimum non-shock 
W.O.G. working pressure of 150 psi. Seats shall be bronze and shall be screwed inlo the 
valve body. The disc shall be bronze or cast iron with permanently roled in bronze faces. 
The disc hinge pin shall be aluminum bronze or stainless steel riding in bronze busings, one 
on each side of the valve. Valves shall have ANSI 125 pound i;tand<>rd drill flatfaced flanges 
unless olherwise specified or shown on the Plans. Valves shall have outside weighted arm. .. 
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2.10 

2.11 

2.12 

2.13 

2.14 

TAPPING SLEEVES AND V Al VES 

A. Tapping sleeves, when specified. shall be full length of heavy-duty stainless stool construction 
designed for use with lh& type of pipe to be tapped. Tapping sleeve bOOy shall be 18-8 type 304 
stainless steel. Flange shall be CFS cast slainlass steel. Botts shaft be 304 sta;nless steel. 
Gasket shalt be full circumferential SBR compounded for water service. TappinQ sleeve shall 
contaln a test plug to assure seal prior to tapping. Tapping sleeve shall be JCM Industries type 
432, Romac Industries type SST, For<l type Fast or PowerS..at 3490AS or Dresser 630, or 
approved equal. 

6 , Tapping valves shall meet the specifications for gate valves except that the valve shall have a 
flange compatible with the tapping sleeve. Tapping valves shall be Mueller resilient wedge or 
equal. 

C. The tapping sleeves and valves shall be ~u~eJ;ted to a hydrostalic pressure of 200 psi . The 
sleeves and valves shall be maintained under the test 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 lapping sleeve and vltive sh911 W adjusted or 1'9moved and replaced and the test 
repasted at the CONTRACTOR· • expense to the satisfaction of the ENGINEER. 

TRACER WIRE 

A. Wire to be used for tracer purposes shall be #12 THNN solid single strand copper with blue 
Insulation. 

a. Connections shall be n1ade using 3M DBR·09964 wire connectors, or equaL 

POST INDICATORS o\ND VALVES 

A. Post indicators, when specified, shall be American Flow Control series A240 or Clow series 

AS-BUILT 
THIS SHEET DOES 

NOT CONTAIN 
FIELD MEASURED / 

AS-BUILT 
INFORMATION 

2945A with atuminum plates indicating A OPEN@ or A SHUT• - Post indicators shall open left. ,, ,11n111n1111111, 
,,,," oF Mic ,,,,,,,,A c.-BUILT PLANS 

B. Post indicator valves shall be American Flow Control Model 2500 or Clow model F-8120.,,.~~~ ·········~'.<>' ..... ~ 
valves shall open left. f 0 / • •• '1- P<REP ARED BY: 

!§ *: DAVID A. ".,*\ 
C. Post Indicators and their corresponding vatves must be made by the same manufacture~ i KU SISKE : i 

...._. • • NGINEER :i:c = <1\1) AR'I'IJ-
D. Bollanls must be placed lo protect post Indicators, except a• specified by the EN i , -. ~~, ~ H Uh 

~ '1-o "• 35793 ~ .1.---;r ~.fr 
BOLLARDS '<, v<') "•. •'';IS ~-- ". V"'0' "I ~ ... (?,,.... • • ••• «:;:- ~ '/ " 

"q ,....'9: ••••••• "'\""' \~ I 
A. Bollards shall be 4--inch diameter galvanized schedule 40 steel posts 36 to 48 inches high with "fl~,,,,, FESS\0\" , ... ,, ... ,,.. \... ./ 

minimum depth of 24 inches. The pos1sshall be sat in and fined wilh 3000 psi concrete. BoBards '' 111
11111111111''''' Co~ ;..,.\(.. 

protecting hydrants and PIVs shaV be painted red. < VS5i[Jf;~:n\.--N-TS--\\."' 

POLYETHYLENE WRAP 

A. Polyethylene wrap shall be 6 mil thick Class hC@ (black) polyethylene conforming to tile most 
recent AWWA standard specification for Polyethylene Encasement for Ductile Iron Pipe, AWWA 
C106/A21.5, The wrap shall overlap the joint by 12 inches to eilher side and be secured to the 
p;pe with polyethylene adhesive tape. All pips and fittings shall be wrapped and taped. 

Pittsfield 230018.00.0000 06/20/05 

REVISIONS 

ITEM DATE BY s T. 

110 MAIN STREET 

DUNDEE, MI 48131 

(734) 823-5080 
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WATER MAIN STRUCTURE SCHEDULE 
NUMBER 

9 

10 

11 

12 

13 

14 

16 

17 

18 

19 

21 

22 

23 

24 

26 

27 

28 

29 

31 

32 

33 

34 

DIAMETER 

6' 

5' 

6' 

5' 

6' 

5' 

6' 

5' 

6' 

5' 

6' 

TYPE CASTING TYPE 

EX. FIRE HYO. 

G.W. EJIW 1040 TYPE "A" 

G.W. EJIW 1040 TYPE "A" 
FIRE HYO. 

FIRE HYO. 

G.W. EJIW 1040 TYPE ~A~ 

FlRE HYO. 

G.W. EJIW 1040 TYPE "A" 

FlRE HYO. 

G.W. EJIW 1040 TYPE "A" 

FlRE HYO. 

G.W. EJIW 1040 TYPE "A" 

FIRE HYO. 

G.W. EJIW 1040 TYPE "A" 

G.W. EJIW 1040 TYPE "A" 

FIRE HYO. 

FIRE HYO. 

G.W. EJIW 1040 TYPE "A" 

G.W. EJIW 1040 TYPE "A" 
FlRE HYO. 

FIRE HYO. 

G.W. EJIW 1040 TYPE "A" 

RIM ELEVATION TOP /PIPE ELEVATION DEPTH (FEET) 

! 823.89) F.M. 

RELOC. 

'.8)1'~ 831.48' F.M. 
'..,,,.i.& 831.47 

WA 831.46 

W.4.E 831.82 
t ~ ~ 831 63 

'.8)1',;,',., 831.97' F.M. 
,.M: '>( 830.94 

;3.Jt<\j 831.16 

~.832.00 

'.-8'~ 831.70 F.M. 
/ .~~· 831.26 

'.8)1',& 832. 00 

~,71,..'~ .\ 831.58 

'.B;>W 831.71 F.M. 
• • 832.05 

, 832.33 

'.8'.t1A\.< • 8 31. 86 

1
' 830.39 F.M. 

• • • 830.83 . 
, 830.16 

• 830.64 

818.10 5.50 (TYP.) 

~ 824.62 .M. 5.50 ITYP.l 

~ 825.50 5.92 
826.09 5.51 
825.91 

~(825.23) .M. 
5.50 {TYP.l 

5.50 (TYP.) 

~}826.35 

~ 824.95 J 

825.60 

~ 825.96 

826.01 

~ 825.58 

826.30 

.M. 5.50 (TYP.) 

5.50 {TYP.) 
5.50 (TYP.) 

. M. 5.50 ITYP.l 

5.50 (TYP.) 

.M. 5.50 (TYP.) 

5.50 (TYP.) 

m4ff824.52)1 .M. 6.11' 

~ 825.80 .M. 5.50 (TYP.) 

~ 826.65 5.50 (TYP.) 

826.65 5.39 

m4'i'. 825.84 .M. 5.30 

~ 824.68 .M. 5.50 {TYP.l 

~ 825.30 5.20 

825.02 5.50 (TYP.) 

~(824.66) .M. 5.50 ITYP.l 

SANITARY SEWER STRUCTURE SCHEDULE 
NUMBER 

EXIST #85A 

9 

10 

11 

12 

13 

14 

15 

15A 

16 

17 

18 

19 

20 

21 

22 

DIAMETER TYPE CASTING TYPE 

4' M.H. EJIW 1040 TYPE "A" 

4' M.H. EJIW 1040 TYPE "A" 

4' M.H. EJIW 1040 TYPE "A" 

4' M.H. EJIW 1040 TYPE "A" 

4' M.H. EJIW 1040 TYPE "A" 

4' M.H. EJIW 1040 TYPE "A" 

4' M.H . EJIW 1040 TYPE "A" 

4' M.H. EJIW 1040 TYPE "A" 

4' M.H. EJIW 1040 TYPE "A" 

4' M.H. EJIW 1040 TYPE "A" 

4' M.H. EJIW 1040 TYPE "A" 

4' M.H. EJIW 1040 TYPE "A" 

4' M.H. EJIW 1040 TYPE "A" 

4' M.H. ~ 'IW 1n4n Tvn~ "A .. 

4' M.H. EJIW 1040 TYPE "A" 

4' M.H. EJIW 1040 TYPE "A" 

,,,,,11111111,,,,,,,, 

RIM ELEVATION INVERT ELEV. DEPTH (FEET) 

'.IQ4')5'.z'. (PROP.) E 8" INV. '.a'Wfi.8'. 812.24 F. M. 23.68 

(823.51 lF.M. N 12" INV. 800.74 

W. 12" INV. 800.64 

~(829.48 F.M. 8 E 812.86 F.M. 11.10 

8"W - Jli<'!',(9'. 812.82 

6" = 816.54 (61) 
-

~(831.06 F.M. 6"S = )!j.4#, (59) 819.56 F.M. 16.60 

8"E -W,6,0'. 814.25 

8"W = W,A'V, 814.01 

B"N - W,69'. 814.09 

~(831.18 F.M. 6"N='.i!'nM'.(15) 823.11 15.13 

6"NE = mt7)l'.(16) > 822.49 
..,,,. ,,~ ~ ...........,.._ 

B"S =MM'. 816.15 F.M. 

~(831.27 F.M. 8"S ='..e'.l1M 817.52 15.63 

8"E ='.8';1!!40'. 816.20 

8"W = )l!.15',.ef.P'. 816.10 

~(830.71 F.M. B"NE =;a)W, 818.57 12.49 
"I.. (.,( 
a"sw~.(55 821.90 F.M. 

6"SW~~56 820.90 

~(831.07 F.M. 8"E = )l!.15'/%'. 816.69 F.M. 14.64 

8"W = '..!!'~ 816.59 

'.8:WtA(831.44 F.M. 8"N ='.a'Jlf.41". 817.74 13.99 

a·s ='.a'Y1.4r'. 817.94 
a"w = '.a'Y1/l,r'. 817 .89 

~Alr.(831.25 F.M. 8"N = ')l'.ifl,$". 818.81 12.59 

8"S -';aM)". 818.91 

~(832.14 F.M. 8"NW = '.lf.)(l40'. 818.48 13.80 
8"NE - '.iM,6..0'. 818.44 

~(831.97 F.M. 6"-822.06 (25) 12.19 

6"=823.46 (26) 
~/ 'V -

8"SE ='.8'.)4.41". 819.70 F.M. 

~(831.71 F.M. 8"NE = )ltl!',s'Jl". 819.03 12.92 

a·sw = ~ 818.83 

~(831.25 F.M. 6"E - 821 .17 (37) 11.22 
8"NW = W.48'./ 820.16 F.M. 

8"SW ~#''"'''- ( 820.12 
~(831.04 F.M. ;i. • 10.04-

6"NW=823.28133) 
S"SW-822.08(32) , 

8"SE =WAY'. 821.10 F.M. 

~(832.06 F.M. 8"SW = W,69'.) 819.56 12.70 

8"N ='..B'~M 819.46 

~( 831.91 F.M. a"NE = '.ruy97, 819.93 12.03 

s"sw"'M/f,ll(4a) ( 821.74 F.M. 
6"N W= 822.39( 49) 

AS-BUILT 
12/18/08 

AS-BUILT LEGEND 

ORIGINAL CONSTRUCTION 
PLAN DESIGN 

...... '"'' or Mic ,,,,,, 

~f~~··········~~~-i\ AS-BUILT PLANS PREPARED BY: 
___g_ * / DAVID A. ·~ * ~ ~ 

F.M. 

AS-BUILT INFORMATION FROM FIELD 
INSPECTION NOTES BY PITTSFIELD TOWNSHIP 
ENGINEERING DEPARTMENT DATED APRIL 26, 
2006 THROUGH NOVEMBER 3, 2008, AND 
FIELD OBSERVATIONS BY DAVID ARTHUR 
CONSULTANTS, INC. ON DECEMBER 11, 
2008. 

~...__"=t"-'~:~~K~LIB~IS~!<,,~~~ij:~~= ~~~~~~l~D;--~AJ?'£l!j.~ff(;, 
~e>~ 0 : ; 1 ,,~--;.. ;~t 110 MAIN STREET ~~· N • :~s ,. , ..::: /, "' 
\~-.. 35793 .•"#$ DUNDEE, MI 48131 
~,.<?··. ···~§ 

~,,,. '°"9: ••• ······.,.,~\, ~ 
,,,,,,, 0FESS\\l'' ,,,,,,, 0 (734) 823-5080 

'""""""'""""' O~TANTS \V..G. 

<1-~ 3 WORKING DAYS 

BEFORE YOU DIG 
c CALL MISS DIG 

1-800-482- 7171 
FOR FREE LOCATION OF PUBLIC UTILITIES 

C.S.P.A. #96-9 

REVISIONS 

8/3/05 GM 

7/11/05 GM 

3/18/05 GM 

1/17/05 GM 

8/2/04 GM 

3/31/04 GM 

REVISIONS 
ITEM DATE BY 

WCRC/TWP 7/25/03 GM 

REVISION 2/6/03 GM 

REVISION 11/25/02 KMD 
DRAINAGE AND 

GRADING REVISIONS 10/22/02 KMD 

REVISION 08/30/02 KMD 

REVISION 08/13/02 KMD 

REVISION 06/12/02 KMD 

REVISION 02/13/01 AKF 

'Af<F' "'""''° "' I 01 )19 ;01 

ST. 

FIELD MEASURED ELEVATIONS ARE BASED 
ON U.S.G.S. (NAO 1983) DATUM. 

JAMES WOODS 
STRUCTURE SCHEDULE 

& S~~rf,!k~1j~WER 
E.P. KUBISKE & ASSOCIATES, INC. 

1430 E. MICHIGAN AVE. 
YPSILANTI, Ml 48198-5906 

CIVIL ENGINEERS & LAND SURVEYORS 
(734)481 -1322 

FAX (734)481-2215 
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JOO NO. 
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WATER MAIN LEAD SCHEDULE 

UNIT 
NUMBER 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

CURB BOX DISTANCE TO 
ELEVATION TEMPORARY END 

~ 829.30 F.M. 

·- ' 830.29. 

WM 831.35 • 

~ \ 832.20. 

~ 832.1 5 

~ 832.1 0 

831.50 

831.25 

WM 831.50 , F.M. 

831 .05 

831 .10 

~,1,ef 831.99 F.M. 

~ 832.1 4 
.,,, "' .. ,,, > 832.51 • 

mM 832.77 

~ 832.60 • 

~ 832.31 

~ 831 .95 

WA.xi. 832.09 

W.M 831 .32. 

WA-8'. 831.76 
~M • 831.76 

~->'! /l;l:'.J, 831 .11 

~M • 831 .63 

~.M 830.80 

~M 831.37 

~ 831.16 < 

~ • 830.1 5 

~ 831 .03 

~ 832.03 

831.40 

~/831.20' F.M. 

~'C831 .19. 
831. 70 

831.95 
('~~" ~ 832.32 F.M. 

~\832.22. 
832.30 

831.95 

831.15 

831.15 

831.20 

831.50 

WA.xi. 831.60 F.M. 

WA.xi. 
y 

831.53 

WAfl'. 831.65 

831.50 

831.40 

W.Mf 830.88' F.M. 

W.M\.830.80 

UNIT 

NUMBER 

23 

24 

~ 

~ 85' 

~x 86' 

Vfg; 110· 

~~ 78' ' 

/(,( 51' 

/(Y, 45' 

)5,Z, 63' 

~ 21' 

83' ~ 

~ 85' 

~x 84' ( 

83' '-..J 

'fffra' 128' 
{,(o{ 158' 

y 

UA'. 146" 

~ 114' 

~,%, 58' 

~~ \29' 

22' 

108' 

m· 99' \ 

72' 

/(,?, 39') 

62' 

53' 

83' -
~x '32· 

~x \ 
85' 

83' -

~x 82' 

~ 85 

~ 84. 

83' 

)14; 116' \ 
) 

134' --
~7, 103' 

)\~ 64' 

/3'Y, 41' 

;:5Y, \ 50' ( 

22' 

~ 21' \ 

100' 

104' 

81' -
/(~ 

7 42' 

)57, 59' . 
59' -
~ 21' 

~ 21' 

~ 39" 
) 

F.M. 

F.M . 

F.M. 

F.M. 

F.M. 

F.M. 

F.M. 

F.M. 

F.M. 

F.M. 

F.M . 

F.M. 

TYPE 

2 

2 

PERCENT 

OF SLOPE 

1.00 

1.00 

ST. JAMES WOODS 11 

A PLANNED UNIT DEVELOPMENT 
IN THE NW 1 /4 SECTION 20, T3S, R6E, 

PITTSFIELD TOWNSHIP, WASHTENAW COUNTY, MICHIGAN 

SANITARY SEWER LEAD SCHEDULE 
UNIT LEAD TYPE MAIN INV. LEAD INV. RISER HEIGHT % SLOPE LENGTH TEMPORARY 

@ LEAD r "" @ MAIN FT. ,.r--. END INV. 
12 1 ' > 813.65 F.M. 814.58 .i{,O}f11 ~ 0') .M. 6.0% if//f 19' F.M. ~ ~ ,18, 3.10 F.M . 

~l~
3

~~~~1~~~~~~·'f811~4~.0~6~~~8i1i5.1017~~~~~~=~RPi~~l9.~0~)~~6i.~6~0%~o~~~~~5;5/~~~19~'~~~~~·~cA~~8>4.02 14 1 ' 815.90 817.22 6.0 2.29% ;>;£/I 40' 8' 3.92 
15 1 , A 816.15 ~ .""1} 823.11 'IF. A. N A 2% 30 ~ 8>4.05. 
16 1 816.15 '~(lA\822.49) NA 2% 61 r-'""'\ 8:<4.02 
17 1 ' • > 815.98 819.96 N A 2% .:l'fn'/ 1n7'/F.M. ' 8' 2.04 
18 1 '~ /. 815.96 817.28 N 'A 4.02% 130 - 8' 2.55, 
19 1 R14 50 816.05 NIA 7.09% 98 8' 3.21 
20 1 815.72 ~ 816.72 6.0' 8.67% ~ '// 19' F.M. 8> 3.49 
21 1 /I 816.17 F.M. 817.32 6.o· 2.0% >. //> 15' 8>3.53 
22 1 , .f v R1" aa 818.01 5.0 .r--... 4.90% '~/ 15' , 8> 3.57' 
23 1 r '819.05 < 820.07 .o/,6.0'A2.:>0 f' M. 9.71% ,:A/ 8' 823.00 r '\ 

24 1 ~ R1° "O 820.57 N A - 5.08% 38 - 8 3.43 F.M. 
25 1 819.81 ' 822.06 NA 2% '~/ ?1'\ F.M. ~·· 8 2.70 
26 1 819.81 823.46 N A 2% I / 51' Z 8 4.55 
27 1 I 819.60' F.M. 822.48 NIA 2% ; ~/ 106'' ·, 8>4.60 
28 1 /) 819.59 820.74 NIA 2.87% o / 132' 824.50 '~ 
29 1 ' R1n~o 820.46 N1;; 2% 124 (8:;3.03 F.M. 
30 1 , R1° 04 820.05 N 'A 2.12% 92 822.00 "'-"' , 
31 1 ,.. 820.73 821.86 N A 2% 36 - I 8' 2.44 F.M. 
32 1 821.16 822.16 N A 2% i'iY)' 26' IF. ( 822.78 _,. . 
33 1 821.16 823.28 N A 2% 36 ~ 8:<3.90 F.M. 
34 1 n ~ . "820.96 F.M. 822.28 N A 2% J'IR'/!97' \F.M. 8' 3.96 
35 1 I ,( l'l 820 .94 822.08 N A 2% '1'29'\ 131'l 8 4.66 
36 1 L ~() 820.67r 821.80 3,0' 2.61% 115 ~ ;< 8 2.95• 
37 1 820.18 '- 821.18 NIA 2.69% ,...,.f 32') F. ( " 8 2.03 
38 1 I<' ' 820.02 F.M. 821.05 NIA 6.33% 15 '-'--"' ,ru 8 2.06' 
39 1 • 819.70 820.69 NIA 8.73% 15 -- I". •..ru 8 2.01, 
40 1 ,, 1 819.45 820.33 1.00 4.79% ~4'. /' 15' F.M. I". '"° 8: 1.90 • 
41 1 .~ 818.80 819.77 3.0' ~ 2.30% , .%/, 13' 8 3.04 
42 1 /I', 818.04 819.11 /J;yf2.5'/FM. 8.26% J./.5/;5• < / ", 8'2.05 
43 1 / ~. 818.33 819.16 3.0' '::.- 7.0% / 15' ~A tl, 8 2.99 
44 1 •. 818.99 819.81 "41 v I 2.0' \FM. 5.52% , > 1 o;• ' , 8. 2.38 
45 1 I/ :15, 819.20 820.26 ,,,, v 'r 1.5' I 5.69% ) 7(°/ " 15',, v, 8' 2.38 
46 1 '' .5, 819.61 820.65 N A - 9.04% 26 ~ , 8' 2.74 
47 1 '' " 819.88 J~8~211_.<.8!:!(0J._,.==,..,,__i _ ___l.!NLA 2% .ozf ;;n' / F. A. ~. ~ 2.45 
48 1 819.97 - Jn'i'.?l..B: I 821 .74 'l F.M. N A 2% 36 ':=< ~ 8< 2.42, 
49 1 819.97 .,,..,,,(.s<i 1822.35 J A n:-r ~~!!'-"1F=1M..-. - ,,;or-:, a 6.5% /J/.1/f 82 1 F. A. 'li2145r-a' 7.65. 
50 1 l.iS', 1 819.16 F.M. 820.19 N,A~ 2.00% FM. 149'-"--' Ev.i/f.7. 8:3.14· 
51 1 IJ K. 819.02 819.85 NIA 2.00% 83 ~. ;ht', ~:<1.48 
52 1 818.57 819.36 NIA 2.00% 83 ~- ~ '• 8:1 .01 
53 1 " , 818.15 819.10 , v 3.0'\FM. 4.52% 7-Y.f 33'/F.A. m" 8' 2.52' 
54 1 ~ >818.49 821.88 ~ ""' 3.0' ( 2% 31 ~ . 8' 2.58 
55 1 818.51 . ' '<>'117""7 821.90~. ~. IA ~ 2% 36 . 8, 2.62, 
56 1 818.51 ·~ \820.90) NIA 2% 88 - 8' 2.56 
57 1 m''" I 818.48\F.M. 819.94 NIA 2% '1'2&' 1.,,,, F.M. -. 8' 2.51 

I ~58~-j----~1f--+·~,,.0~'"'~'~"~· \~81~8\i;.1~8~ 819.13 NIA 2.67% .1;29-' 126' , 8: 2.42' 
r59 1 814.50 ~ "' "'~~ ( 819.56) F.M. NIA 2% 85 .__,,_,- v °'. 8' 1.52. 

60 1 m ~~~ 814.57IF.M. 815.05 NIA 9.58% 83 ~ :v.~•~itl_ 8:2.98 
61 1 813.30 816.54 ~rlA 2% %2'[.t( 104' FM. f •"" 813.87 

AS-BUILT 
12/18/08 

AS - BUILT LEGEND 

INVERT 

AT MAIN 

INVERT AT 

TEMPORARY END 

DISTANCE TO 

TEMPORARY END 
-; ~-··. NO. .: :;:: s 
~ "8>,,.,·. 35793 ,•£>" 
"\ ~~.J\ •.. .•• L~ ~::f ~ 

ORIGINAL CONSTRUCTION 
PLAN DESIGN 

AS-BUILT INFORMATION FROM FIELD 
INSPECTION NOTES BY PITTSFIELD TOWNSHIP 
ENGINEERING DEPARTMENT DATED APRIL 26, 
2006 THROUGH NOVEMBER 3, 2008, AND 
FIELD OBSERVATIONS BY DAVID ARTHUR 
CONSULTANTS, INC. ON DECEMBER 11, 
2008. 

-

822.69 823.21 F.M r 35' Y~@ MH 

822.69 823.36 33' fffy@ MH 
~ 

~u,., •• •• '-v.:; 
~,. "'IY' ••••••• """'~"' :-.~ 

,,,,,,,,, Of'ESS\Cl\~'"''"A' s BUIL 
'111u1111111ull''' -

'\1~<\llD 

t~ cV 
SULTAN 

RE\o1SIONS 

7/11/05 GM 

3/18/05 GM 

1/17/05 GM 

8/2/04 GM 

3/31/04 GM 

F.M. 

110 MAIN STREET 

DUNDEE, MI 48131 

(734) 823-5080 

REVISIONS 
ITEM DATE BY 

WCRC/TWP 7 /25/03 GM 
WCRC 5/22/03 GM 
TWP 5 07 03 GM 

REVISION 2/6/03 GM 
REVISION 11125/02 KMD 

GR~~A~~,&8Ns 10/22/02 KMD 
REVISION 08/30/02 KMD 
REVISION 08/13/02 KMD 

DAAWT< BY DESIGNED SY Cl<TE 

KMD 06/12/02 

FIELD MEASURED ELEVATIONS ARE BASED 
ON U.S.G.S. (NAD 1983) DATUM. 

C.S.P.A. #96-22 
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SOIL 

CONSTRUCTION SEQUENCE 
PITTSFI ELD STDS. <3121/06) 
INST ALL SEDIMENT FENCE &. TREE PROTECTION 
FENCING PRIOR TO ANY GRADING OPERATION 

EROSION I SEDIMENTATION CON TROL 
OPERATION TIME SCHEDULE 

USE 1 X3" LI MESTONE 
. L\ 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

x 

I I SrRCNCrH Flt r£,q r~eRte 
DEO WIT'HOUT WIR£ ILSH S f,JPPORl 

l * 
lndlccttes dppllcd'lolllty'"'of o.• specific control" Meo.~re 
to one or More of the seven probleM areas [)_ 

g 
"' 

•U 
w <I: 
l'.J u_ 

fr'. "'· <[ ::J 

_J "" 

<>'. uw 
<I: [)_ 

d~ 
<I: [)_ 

INSTALL MUD TRACKING PAD x 
CONSTRUCT RETENTION BASIN x x L\ <1 L\ 

Ll 

I I IKEYllDETA!L ll" CHA~ACIEF<ISiIC~ ILAJ1]]ITJ[]J[(][TI~-
I I - ···· ~· 0 ~000[!][!][!] 

S T£ f i OP 
W()(J{} POST 

..,_ COLl!tCTS HI<!H VELDCrTY CCNC%NTRATEll' Rl.NOFF'* -
MAY LI.tr FILTER Q_DTH OVER INL£T 

- - - - - - - - -
I 

L,._ I 
USES CiEDTEXTILE fABRIC !I.ND POS TS tR PCLES . - -- . - -- EASY TD CONSTRUCT AND LOCATE AS NECESSARY - - - - - - -

Rlpr&p, ltUDIH. GaMorw u .... ., W'l'£RE VECiETATICJN IS NOT EASILY ESTABLISHED 
(F'F'ECTIVE F'OR HIGH VELOCITIES OR HIGI C!JNctNTRiTirnS ... ::·;. .. :"\.;• 1'ERMITS"'R~Dff.,.CJ INfltTRATE !'DIL 

~~:~~(~~,·~; DISSIPATES ENERGY rLCl'W AT SYSTEM OUTLETS 

~·~~ TCPsO'JL MAY JE STo::Kfl'.l:LED ~ ~ AREAS '"ta ACT .C 
-::_ ~ ·'.-.;.'.~;~;:;: .. ~'."l '·).~~ 
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PLACE TOPSOIL, FERTILIZER, SEED, AND x x MULCH OVER THE ENTIRE RETENTION AREA 
ROUGH GRADE SITE, STOCKPILE TDPSO[L x All.In u~r.n.1 u1n1 ~n•~ rnN~TRLJr.:TTnN 

INSTALL STORM DRAINAGE SYSTEM INCLUDING x x RIP-RAP AND INLET FILTERS 
MAINTAIN EROSION AND SEDIMENTATION x x x x x x x x CONTROL MEASURES AS REQUIRED 

INSTALL SANITARY SEYER AND x x x ,.Trn 

BRING PAVEME:NT AREAS TO SUB- BASE x x x GRADE, PLACE: SUB- BASE AND BITUMINOUS 

INSTALL FRANCHISED UTILITIES x x x 
FINISH GRADE. REDISTRIBUT E TOPSOIL, x x x SEED AND MULCH DISTURBED AREAS 
COMPLETE CONSTRUCTION CF SITE x x 
INSURE ALL SOIL IS STABILIZE. REMOVE x x ALL TEMPCRARY SOIL ERDSIIJll CONTROL MEASURE 

PITTSFIELD CHARTER TOWNSHIP 
SOIL EROSION AND SEDIMENTATION CONTROL NOTES 

GENERAL 

~- RIPRAP AS ENERGY 
DISSIPATOR ----

----

1. 

2. 

3. 

4. 

s. 

The contractor shall Implement and maintain the soil erosion control measures as 
shewn on the plens at Illl limea du~ng conetructlon on thla project. Any 
modifications or addltlona to the aoll erosion conttol measure• due to oornrtructlon or 
ehanglld eondl1ion1, ehall be oo~llOO With aa required or dlreoted by the owner, 
project engl~ or Pll18fleld Township. 

All BClll erosion and aedirnantatlon comrol work shall conform to the perm~ 
requirements of Pittsfield Townahlp and the laws or the Stale or Michigan. 

A NPDES con$1J1.l01i0n actMty permit Is required for all sites greater than 5 acres. 

Dally ln~s shall be made by the contractor. Periodic Inspections may be 
made by the owner/project englneerfTownshlp to determine the effectiveneae of 
erosion and aedlmantatlon oontrol measures. Any neceeeary corrections shall be 
maekl wlthOUt delay. 

Erolllon and eedlmentation from work on the site shall be contalnad on Iha site and 
not be allowed to collect on any off·alte areas or in walllrwaya. 

GRAVEL MAT 

CArcu aM•NIMANHOLE PROTECTION 

1. Protect Slorm sewer catch bel!lns with Dandy P~ I~. or approved equlwllllnt 
ufoltows: 

Dandy Bag for 1040 ttonn oovers. 

b. Beaver Dam for al cum o1ructuree. 

c. Dandy Sock over all detention pond outlet '1nlelures. 

ROADS 

1. 

2. 

During cons1ructlon, all roed8 shall be protected from unveg9tated areas washing 
onto read a\.l'facea bv plaoement cl lilt fence behind curb or a 1 D loot wide atraw 
mulch bank behind Iha cum or othar approved method and/or as shown oo tile 
plane. 

During cona1rucllon ol any portion of the project. road• Shall be mllinll!lned free of 
dirt, llih and construction debrle. 

1 I ====== ==--------~!'_ ::. ::.::.::. ::.===-~~~~--=------- --------- 536640 SQ. F! 
I r - - -- - - A R £ A "" I I I l -~~-----------------~-.:~DS 0 p f N All mud/dirt tracked onto roads from the site due to con&trucllon, shall be promp11y 

rem011ad by the contractor. 

§EEP'NG/SOQ 

I I I I • r~-1~-v=-+_E_N_C_l~-G-A_R_O_U_ND_T_H_E_L_lr:l-IT_S_OF~ 
I I I I GRADING IS THE SAME FENCE AS THAT I \ l AROUNll THE smcKe1uNc . 
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NOTE: 
VORTECH STORM CHAMBER TO 
BE IN~ECTEi'.t '//EEKl'.Y FO~ • 
SEDIMENT ACCUMULATION 
U~TIL SITO IS STABILIZEQ 
WJ(L CLEAt-1 AS itEQUIRE!) 

61 

60'
Htt-+--lpROP. 

NOTE: 
VORTECH STORM CHAMBER TO 
BE IN!iPECTEtl 'llEEKl Y FOR. 
SEDIMENT ACCUMULATION 
UNTIL SITE IS STABIUZED &: 
wu.L CLE .1.N AS lilEQUIRW. 

R/ W 

WEn.ANDS 
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14 I 
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I 
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• 
NOTE: 
SILT FEN~E SHALL BE INSTA~LED AND 
MAiNTAINt:D A~OUND.PERIM1:TER ('JF 
STOCKPILE 

21 
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CENTER PARK WETLAND (5. 1 AC.) 

- • 

I 
I 

: ~ 

! 
! 

NOTE: 
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SEED AND STABILIZE 
I MM EDI A TELY UPON 
ACHIEVING FINAL GRADE 
& FOLLOW WCDC 
APPROVED SPECS. 

CENTER PARK WETLAND (3.69 AC.) 

6 . 

7. 

8. 

9. 

to. 

11. 

12, 

13. 

Restoration of all disturbed erEl88, Including placement of topsoil, seed, fertilizer and 
mUloh and/or sod ahell t>e done wllhln 5 days of the completion of flnal grade. 

Construction operat\Qns shall be seheduled and performed so that pnMtntative soil 
erosion control measures are In placil prior to excavation In ct1tlcal areas and 
tempo111ry stabillzatlon measures are In piece Immediately following backfiUing 
operations, 

Special precaution& will be taken in !tie use of conatructlon equipment to prevent 
situations that promote erosion. 

Proper dust control shall be maintained during conatruction by use ol water truoks 
and/or chlorld& 18 required. 

The contractor shall be responsible for maintaining all temporary soil erosion control 
measures and remow.I of sane upon authorized oompletion of project. Completlcn 
of project will not be authorized untll all site woJic, home building, road work and 
utility construction Is complete l!J!l.1111 soils are &tablllzed, 

The contractor shall not grade In existing wetland or oonaervatlon areaa to be 
protected, Slit fence shall be Installed and maintained adjacent to existing wetland 
and conservation areas to prevent grading, eroelon and sedimentation Into lhem. 

TreEI prote<;llon fencing must remain intact until restoration of the site Is complete. 

SPECIAL NOTES 
1. All Ditches sho.ll loe sto.loilized with 2' 
CFX s od. 
2. DRAINAGE DITCHES AND SLOPES STEEPER THAN 1: 4 (25%) 
STABILIZED WITH EROSION CONTROL BLANKET 
3. STEEP SLOPES THAT DO NOT TAKE UPON INITIAL SEEDING 
MUST BE RE-SEEDED AND STABILIZED WI TH EROSION CONTROL 
BLANKETS 
4. A FIELD PRE-CONSTRUCTION MEETING MUS T BE HELD PRIOR 
TO ANY EARTH CHANGE EVENT. 

A 

L 

1, 

2. 

3. 

4. 

5. 

Seed or sod In acoordance with projl!(:I speollcationa. 

All areas of disturbed etrth that are not to be paved or sodded shall have 4 Inches 
of topscll, seed, fertiflz•r and mulch. 

Immediately after seeding, mulch an .-led areas with unweatherad 81T1&11 grain 
straw (preferably wheat) or hay epread. Spread unHormly at the rate of 1 Iii to 2 
tons or 100 pounds (2 to 3 bales) par 1,000 square toot Thia mulch ahould b6 
anehored with a dlso-type mulch-anchoring tool. 

Any dl11urbed •rea no1 paved, seeded or mulched, sodded or built upon by 
November 15, ls lo be mulchad in the manner aa epeclfled above, In order to 
provld• soll erolllon protection during !ti. winter and early spring. 

Aft erosion end sedimentation control prevention procedures and structures are to 
comply With the Standards end Speclflcatlone for aoll •ro11on and sediment control 
of the Waaht-w County Soll Ccn&ervatlon District. 

• • • 
WETLANDS 

= WETLAND DISTURBANCE 
WITHIN LOT 

SECTION C- C 5. THE CONTRACTOR IS RESPONSIBLE FOR THE MAIN TENANCE 
OF ALL PERMANENT SOIL EROSION AND SEDIMENTATION 
CONTROL MEASURES. 

LANDSCAPING NOTES: 
GRl1CJVED END ON OUTLET END B I 
~GUE E:ND ~ INLET END tf-c ----'D' ----4 

1. STABILIZATION MUST BE STARTED WITHIN 5 DAYS OF FI NAL 
GRADE. USE 3-4" TOPSOIL MI NIMUM. 
2. WHERE EXCAVATI ON HAS BEEN THROUGH LAWN AREAS, THE 
CONTRACTOR SHALL RESTORE THE DISTU RBED AREA BY 
PLACING TOPSOIL AND SEEDING OR SODDING OVER THE FINAL 
BACKFILL MA TERI AL. 
3. THERE ARE NO EXISTING TREES THAT WILL BE SAVED. 
THEREFORE NO TREE PROTECTION FENCING IS SHOWN . 

AS-BUILT 
THIS SHEET DOES NOT 

CONTAIN FIELD MEASURED/ 
AS-BUILT INFORMATION 

2500 PSt VET CONG. 
FOOTING <AS DIRECTED 
BY THE ENGCNEER> 

PIPE .D. 'E• 
DIA 
12' 5'-0' 6'-6' 
15' 5 ' -0' 7'-0' 
18' 5 ' -0' 7'-6' 
24' 61- 0' 81- 6' 
30' 7'-0' 9'- 9' 
36' 8'-0' 10' 9' 
42• 9'-0' 11'-9' 
49• 10'-0' 13' -0' 

T ·syn· 
3•-0• 4 
3•-0• 4 
3 '-6' 4 
4' - 6' 6 
5'- 6' B 
6'-0' JO 
6'- 6' 12 
7' -0' 14 

REVISIONS REVISIONS 

110 MAIN STREET 

DUNDEE, MI 48131 

(734) 823-5080 

9/05/08 LJB 

8/28/08 LJB 

8/7 /08 MOK 

2/20/07 GM 

3/23/D6 GM 

7/ 11/05 GM 
3/18/05 GM 

1/17/05 GM 
8/2/04 GM 

3/ 31/04 GM 

ITEM 

IJCRC/ TVP 
VCRC 
TVP 

REVISION 
REV ISION 

REVISION 

KMD 

DATE BY 

7/ 25/03 GM 
5/22/D3 GM 
5107/03 GM 
2 / G/03 GM 
11/25/ 02 KMD 

10/ 30/ 02 KMD 
10122102 KMD 
00130102 KMD 

""'lE 
08/13/ 02 

PLAN VIEW' 

SECTION A- A SECTION B-B 

RIPRAP PROTECTION, W'HERE CALLED FDR, SHALL BE PLAIN 
DR GROUTED <AS NOTED ON THE PLANS) AND INSTALLED AS 
PROVIDED BY MDDT SPEC. 6.01.08. RIPRAP MATERIAL SHALL 
MEET THE REQUIREMENTS OF MDDT SPEC. 8.l 9.02. 

ST. JAME S VJDDD S 

EROSION CONTROL 

E.P. KUBISKE & ASSOCIATES, INC. 

1430 E. MICHIGAN AVE. 
YPSILANTI, Ml 48198-5906 

CML ENGINEERS &: LAND SURVEYORS 
(734)481-1322 

FAX (734)481-221S 

II 
"""' HOR 1• • 100' 

I/ER 1 ... 
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NOTE: 
A 260' STOPPING SIGHT DISTANCE 
SHALL BE PROVIDED FOR EACH 
INTERSECTION APPROACH, AND 200 
FEET OF STOPPING SIGHT DISTANCE 
FOR EACH STOP SIGN. 

IN ADDITION, THERE WILL BE NO 
TREES LOCATED WITHIN ANY 
HATCHING ON THIS DRAWING, THE 
TRAFFIC ISLAND AT THE BLVD. 
INTERSECTION, AND THE 
CUL- DE-SAC ISLANDS DESPITE 
WHAT IS SHOWN ON THE ENCLOSED 
LANDSCAPE PLANS. 

ONLY DTE BREAKAWAY LIGHTS WILL 
BE ALLOWED IN THE R.0.W. 

------

50 

49 

NOTE: 
- NO NEW TREES, BERMS, HEADWALLS, PRIVATE SIGNS 
OR UTILITIES IN R.O.W. 
- NO HOME-BUILDING CONSTRUCTION TRAFFIC ON 
NEW ROADS UNTIL BOTH BASE AND LEVELING COURSE 
ARE IN PLACE. 
- CONTINUOUS UNDERDRAIN BENEATH CURBS 
(SUBGRADE) 

MA TCHLINE SHEET 30 
27.0 

200' MIN, TO STOP -------•. 

52 

51 

48 

ST JAMES WOODS BL VO. (E/W) 
WHISPERING MAPLES (N/S) 
TOP OF R1-1(30) STOP 

FG 832.00 

q 
0 

"' (\J 

Ill 

"' :> 

"' CJ 

47 

LEGEND: 

STOP SIGN ~ 
KEEP RIGHT Ell 
SPEED LIMIT ~ 
POST W/ STREET NAMES • 
260' CLEAR SIGHT DISTANCE ~ 

STREET LIGHT 

44 

46 

NOTE: 
LIGHT POLE DETAIL WILL BE 
PROVIDED BY 
DETROIT EDISON . 

. .. 

SUPPORT 

SIGN SlZE ~ NDTE.51 SIGN SIGN lOTnL :r. SIGN SIZE NO. AREA TYPE LENGTll I·-" I • TOIAL SUPrOfH LENGTHS 
ft2 ~ ft [il !\f1E Flm ESl I MAJ I NG 

@) 2.5' • 2.5' G.25 11 l~ I 3 lh• 14 7 ft PURPOSES ONLY. 
Rl pJf:J)l 

3' )II 3' 9 111 ~ 2 3 Ibo 30 7 ft 2. fl\E SUPPORT! SI L!SlEO Al·lf36 I 
- --- ... ·-------- FOR SlANDAf!D SJGNS SHAU .. 

2' )( 2 .• 5' 5 11 JO I 3 lb• 14 7 f'\ BE USED, UNI ESS SHOWN l- RZ · llZ4l 

OTHERWISE ON CON rHAC I llUO 
llHll 

SIGN PL AN SHEETS. 5" I I B 2 3 lbs 32 7 ft __ ;1_ R1 · 11361 3' )( 4' 12 

..... .....• 
I 110 I 3 lbs 14 7 ft 

3. ALLOW A VALUE OF 

~ 
R1· 7!2! l 2' x 2 .5 1 5 

3' )( ~I 12 1 IB 2 J lbs 30 7rt Ho2 in. FOR R~·7tJf) 1 -- INSTALLATIONS WITH ·-··----·---····· -· 

COMBINATI ONS OF TWO 
PANELS, AS SHOWN AT LEFT. 
rHIS 2 111. REOUIREMENI 
DOES NOT APPLY 10 RAMP 
SERVICES SIGNS 

I 
IE l l -15 SERIES) 

I 
Wll!CH SllALL BE INSTALLED 
AS CLOSE AS POSS IBLE TO 

I EACH OTHEf1. 

4. OUfl DM '£ 1GHT IS DEFINED 
AS HEIGHT FROM THE NEAR 
EDGE OF lRAVEL LANE 
PAVEMENT !EDGE-OF-METAL l 
TO THE BO TlOM OF 1 llE 
SIGN PANEL. 
SEE VI I I · J20E FOR 
REQUIRED MINIMUM SIGN 
80T10M HEJGH1 S. 

li 7 ft BOTTOM HEIGHT 
APPLIES ro PARENT 
SlGN. 

Please add the following to tb.e Construction Traffic Control Notes: 
1. The Contractor shall provide seven (7) working days notice to the Washtenaw 

County Road Commission (W.C.R.C.) prior to beginning construction. 
2. AJI construction warning signs shall be supplemented with two (2) fluorescent 

orange warning flags positioned above the sign. Those signs in use during 
hours of darkness shall also be lighted with two (2) Type A warning flashers. 
The plastic drums and Type ill barricades shall have one (1) and three (3) 
Type C steady-burning warning lights attached, respectively. 

3. All traffic control devices including signs, barricades, plastic drums, and warning 
lights are the responsibility of the Contractor. 

4. Signs, if required with the Type ill barricades, shall be mounted above the 
barricades on separate supports. 

5. Traffic control devices are to be maintained by the Contractor for the duration of 
the project. Night patrols of the construction area and detour route shall be 
conducted by the Contractor. This will not be paid for separately, but will be 
considered as having been included in the unit prices bid for temporary traffic 
control items. 

6. All traffic control signing shall be in accordance with the latest edition of the 
"Michigan Manual of Uniform Traffic Control Devices". 

7. The W20-4. W20-7a, and W20- l5 signs shall be covered or taken down when the 
flagging operation is not being utilized. 

&. The Contractor shall stake all construction sign locations and notify W.C.R.C. 
when the staking is complete. The Contractor shall allow two (2) working 
days for W.C.R.C. to review, adjust, and approve the construction sign 
stiling. 

9. The construction sign stakes shall indicate the type (code) and size of the sign to 
be placed at each location. Each stake shall be marked with white flagging 
ribbon. 

10. Type III barricades shall consist of twelve (12} foot sections. 
11. All M4-9 signs shall be supplemented with D3-1 panels. 

AS-BUILT 
110 MAIN STREET 

DUNDEE, MI 48131 

(734) 823 - 5080 

THIS SHEET DOES NOT 
CONTAIN FIELD MEASURED/ 

AS-BUILT INFORMATION 
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NOTE: 
A 260' STOPPING SIGHT DISTANCE 
SHALL BE PROVIDED FOR EACH 
INTERSECTION APPROACH , AND 200 
FEET OF STOPPING SIGHT DISTANCE 
FOR EACH STOP SIGN. 

IN ADDITION, THERE WILL BE NO 
TREES LOCATED WITHIN ANY 
HATCHING ON THIS DRAWING, THE 
TRAFFIC ISLAND AT THE BLVD. 
INTERSECTION , AND THE 
CUL-DE-SAC ISLANDS DESPITE 
WHAT IS SHOWN ON THE ENCLOSED 
LANDSCAPE PLANS. 

ONLY DTE BREAKAWAY LIGH TS WILL 
BE ALLOWED IN THE R.0. W. 

NOTE: 
- NO NEW TREES, BERMS. HEADWALLS. PRIVATE SIGNS 
OR UTILITIES IN R.O.W. 
- NO HOME-BUILDING CONSTRUCTION TRAFFIC ON 
NEW ROADS UNTIL BOTH BASE AND LEVELING COURSE 
ARE IN PLACE. 
- CONTINUOUS UNDERDRAIN BENEATH CURBS 
(SUBGRADE) 

MATCHUNE SHEET 30 
27 O' 

·- 200' MIN. TO STOP ------------·-·----

52 

51 

50 

49 

48 

ST JAMES WOODS BL\/O. (E/W) 
WHISPERING MAPLES (N/S) 
TOP OF R1-1(30) STOP 

FG 832.00 

<D 

"' ::. 
(.) 

N 

" 

47 

LEGEND: 

STOP SIGN ~ 
KEEP RIGHT Ell 
SPEED LIMIT ~ 
POST W/ STREET NAMES • 
260' CLEAR SIGHT DISTANCE ~ 

STREET LIGHT 

44 

46 

NOTE: 
LIGHT POLE DETAIL WILL BE 
PROVIDED BY 
DETROIT EDISON . 

-
Sl§1PORT 

SIGN SlZE ... t:!D r_c~_: 
5 111- SIGN lOML I SIGN SI IE NO. ARE~ TYPE I ENGTll ). .... l. IOI AL SUPPORT LENGIHS 
ft.2 ~ ft g 

Af\E FOii ESl JHATINIJ 

@ 2.5' ~ 2.5' 8.25 t It A I J lbs 14 7 ft PlJnPOSES ONLY. 
Rl · 1f30 J 

3' • 3' 8 r Hn 2 3 lbs 30 7 ft 2. lllE SUPPORT! S l LISTED Rl·ll:l£i I 
-·-·-- ·-·-- .. FOR STANOAflO SJ Gi'lS SHA LL -

21 
)( 2: .5 1 ,. I I tB I 3 lbs 14 7 rt BE USED, UNLESS SHOWN Ri"\1241 " Sfl[() OTHERW I SE ON CON ll!AC f UHJ1 

SJGN PLAN SHEETS. 5~ 118 2 3 lbs 32 7 fl 
R1 - l 136 I J' " c\' 12 

--·· 
3 lb• 14 7 ft - · 2' x 2 ,5 ' 5 JIJU I :l. ALLOW A VAL UE OF 

~ 
IM-7<211 

3' l( 1;1 12 118 2 J lb• 30 7 ft I-lo 2 in. FOR R• ~7f JG. I 
----,··-·-··--·····-- - - INSTALLATIONS YllTH 

COMBINATIONS OF TWO 
PANELS , AS SHOWN AT LEFf. 
THIS 2 in. REOUIREM(Nl 
ODES NOT APPLY TO RAMP 
SERV lCES SIGNS 
IEll - 15 SERlESl 
WlllCfl SllALL BE INSTALLED 
~S CLOSE AS POSSIBLE TO 

I EACH OTHER . 
' 

4. BOllOM HEIGHT IS DEFINED 
AS HE I GH1 FROM THE NEAR 
EDGE OF TRAVEL LANE 
PAVEMENT I EDGE-OF- METAL l 
TO TllE BOlTOM OF l llE 
SIGN PANEL. 
SEE V 111- l ZOE FOR 
REQUIRED MINIMUM SI GN 
BOT TOM HEIGHTS. 

* 7 ft BOrTOH HEIGHT 
APPLIES TO P~RENI 
SIGN. 

Please add the following to the Construction Traffic Control Notes: 
1. The Contractor shall provide seven (7) working days notice to the Washtenaw 

County Road Commission (W.C.R.C.) prior to beginning construction. 
2. All construction warning signs shall be supplemented with two (2) fluorescent 

orange warning flags positioned above the sign. Those signs in use during 
hours of darkness shall also be lighted with two (2) Type A warning flashers. 
The plastic drums and Type III barricades shall have one ( 1) and three (3) 
Type C steady-burning warning lights attached, respectively. 

3. All traffic control devices including signs, barricades. plastic drums, and warning 
lights are the responsibjlity oftbe Contractor. 

4. Signs, if required with the Type Ill barricades, shall be mounted above the 
barricades on separate supports. 

5. Traffic control devices are to be maintained by the Contractor for the duration of 
the project. Night patrols of the construction area and detour route shall be 
conducted by the Contractor. This will not be paid for separately, but will be 
considered as having been included in the unit prices bid for temporary traffic 
control items. 

6. All traffic control signing shall. be in accordance with the latest edition of the 
"Michigan 1'1anual of Uniform Traffic Control Devices". 

7. The W20-4, W20-7a, and W20-15 signs shall be covered or taken down when the 
flagging operation is not being utilized. 

&. The Contractor shall stake all construction sign locations and notify W.C.R.C. 
when the staking is complete. The Contractor shall allow two (2) working 
days for W.C.R.C. to review, adjust, and approve the construction sign 
staking. 

9. The construction sign stakes shall indicate the type (code) and size of the sign to 
be placed at each location. Each stake shall be marked with white flagging 
ribbon. 

10. Type III barricades shall consist of twelve (12) foot sections. 
11. All M4-9 signs shall be supplemented with D3-1 panels. 
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ftl 'il ft il AH[ FUii EST IMATING 
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R! · 1( )',) f 

3' 11 J' 3 [li e! 2 3 lbs JO 7 " 2. lllE SllPPffiflS I LISJEO fU · llJ6 I 
FOil SlANUAllO SIGNS SHALL 

2' x 2.5' 5 11 Hi I 3 Jb, 14 7 f't Hf USFO, UNI rss SHOWN 

"~ 
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Ultll 
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COMBINATIONS Of" 1110 
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SERV ICES SIGNS 
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AS CLOSE M POSS lOL[ TO 
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4. UOl IOM HUGiii IS Off!NLD 
AS HE I GHl FROM HJ£ NEAR 
[OGE DI' I RAVEL LANE 
PMEMENT I EDGE. or -MEIAL I 
I 0 TllE BO I TOM or l llE 
SIGN PANEL. 
SC[ Vlll-11llE FOR 
RCOUIKED MIN IMUM SIGN 
BOllOM HE IGHTS . 

* 7 ft OOITOM l!(IGHT 
Al'PLJES 10 P•\RENI 
SIGN. 

LEGEND: 

STOP SIGN ~ 
KEEP RIGHT 111 
SPEED LIMIT ~ 

POST W/ STREET NAMES • 
260' CLEAR SIGHT DISTANCE ~j 

STREET LIGHT 

Please add the following to the Construction Trnffic Control Notes: 
L The Contractor shall provide seven (7) working days notice to the Washtenaw 

County Road Commission (W.C.R.C.) prior to beginning construction. 
2. All construction warning signs shall be supplemented with two (2) fluorescent 

orange warning flags positioned above the sign. Those signs in use during 
hours of darkness shall also be lighted with two (2) Type A warning flashers. 
The plastic drums and Type Ill barricades shall have one (!) and three (3) 
Type C steady-burning warning lights attached, respectively. 

3. All traffic control devices including signs, barricades, plastic drums, and warning 
lights are the responsibility of the Contractor. 

4. Signs, if required with the Type ill bani cad es, shall be mounted above the 
barricades on separate supports. 

5. Traffic control devices are to be maintained by the Contractor for the duration of 
the project. Night patrols of the construction area and detour route shall be 
conducted by the Contractor. This will not be paid for separately, but will be 
considered as having been included in the unit prices bid for temporary traffic 
control items. · 

6. All traffic control signing shall be in accordance with the latest edition of the 
"Michigan Manual of Uniform Traffic Control Devices". 

7. The W20-4, W20-7a, and W20-15 signs shall be covered or taken down when the 
flagging operation is not being utilized. 

8. The Contractor shall stake all construction sign locations and notify W.C.R .C. 
when the staking is complete. The Contractor shall allow two (2) working 
days for W.C.R .C. to review, adjust, and approve the construction sign 
staking. 

9. The construction sign stakes shall indicate the type (code) and size of the sign to 
be placed at each location. Each stake shall be marked with white flagging 
ribbon. 

I 0. Type Ill barricades shall consist of twelve (12) foot sections. 
l L All M4-9 signs shall be supplemented with D3-l panels. 
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86 

NOTE: 
A 260' STOPPI NG SIGHT DI STANCE 
SHALL BE PROVIDED FOR EACH 
INTERSECTION APPROACH, AND 200 
FEET OF STOPPING SIGHT DISTANCE 
FOR EACH STOP SIGN. 

IN ADDITION, THERE WILL BE NO 
TREES LOCATED WITHIN ANY 
HATCHING ON THIS DRAWING, THE 
TRAFFIC ISLAND AT THE BLVD. 
INTERSECTION, AND THE 
CUL-DE-SAC ISLANDS DESPITE 
WHAT IS SHOWN ON THE ENCLOSED 
LANDSCAPE PLANS. 

ONLY DTE BREAKAWAY LIGHTS WI LL 
BE ALLOWED IN THE R.O. W. 

- NO NEW TREES, BERMS, HEADWALLS, PRIVATE SIGNS 
OR UTILITIES IN R.O. W. 
- NO HOME-BUILDING CONSTRUCTION TRAFFIC ON 
NEW ROADS UNTIL BOTH BASE AND LEVELING COURSE 
ARE IN PLACE. 
- CONTINUOUS UNDERDRAIN BENEATI-1 CURBS 
(SUBGRADE) 
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