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f SYMMETRICAL 
FOR COVER OR CROSS SLOPE 
REOU~EMENTS SEE PLAN 

SEE PLANS 

S 11 ----SEE SPECIFI 
,TION SECTION 02 

EARTHWORK F _ 

I 

.TE SUBBASE SUBGRM>E REQUIREMENTS 

NOTES• 

1. DET ALS SHOWN AAE TYPICAL R0,60 SECTIONS 
Ut>l.ESS NOTED OTHERWISE 

I 

2. SEE GENERAL NOTES FOR DIMENSION REQUIREMENTS 

J. PROVIDE PAVING PER OREGON CITY REQUIREMENTS 

A. FLEXIBLE PIPE REFERS TO ALL STEEL, OUCTLE- IRON MID PLASTIC PIPES. 

AC ROAD SECTION 

B. TYPICAL. TRENCH SECTIONS U,IIAND 110 ARE TO BE USED ONLY WHERE STABLE, 
COMPACT SOIL CONDITIONS EXIST. If BOULDER OR LARGE OBSTRUCTIONS WOULD 
BE ENCOUNTERED, TRENCH SECTIONS MAY BE DEEPER OR WIDER THAN SHOWN. 

SHOULDER 

REV 040302 8 

C. ::~ ~:~:E::R s=~~:c~:E~:~~M:~:~
0
E::~v::R~LOPES SHALL BE ~ fl ~ \ ~ t 

DETERMINED CONSIDERING APPLIC,&SLE LOCAL, STATE AND FEDERAL (OSHA) 
SAFETY STANO.AROS ANO REGULATIONS ANO GEOTECHNICM... CONSULTANTS' 
RECOt.t.4ENOATIONS. 

O. PROTECTIVE SYSTEMS SHAI...L BE DESIGNED AND BUil T IN ACCOROANCE WITH 
THE .aPPLICABLE LOCAL., STATE AND FEDERAL. <OSHAJ SAFETY STANDAADS AND 
REGULATIONS. 

E. SUPPORTING DOCUMENTATION SHALL BE SUBMITTED TO THE ENGINEER REGAADINGTOP 
PIPE OESIGN #10 COMPLIANCE WITH N>PLICABLE LOCAL., STATE ANO FEDER.-1... PIPE COD) 
<OSHAJ S.&FETY ST ANOAAOS. 

F. UNSUPPORTED VERTICAL. N-10/0R SLOPING TRENCH WM...L SLOPES SHALL NOT BE 
STEEPER THAN AL.LOWED BY PE'PLICABLE LOCAL., ST ATE ANO FEDERM... IOSHAl SAFETY 
STANDAADS Al'() REGULATIONS, UNLESS SUPPORTING DOCUMENTATION IS SUBMITTED. 
ACCORDING TO AFOREMENTIONED S.tFETY ST ANOAADS. 

G. TRENCH SECTIONS OTl-£R TH#-! THE TYPICAL. SECTIONS SHOWN MAY BE UTILIZE~~~l¥~r 
PROVIDED THEY COMPLY WITH PE'PLICABLE LOCAL. STATE ANO FEDERM... (OSHA) M~A}1v··· • •• r -t ...... 
~~~lTAN~~~~~irgES~~u~~~:;.fig~~M~~!.tT•~ ~~:~:~nI~\JH~HE ENGINEER. ' ,, BEOD~G 

MIN TRENCH BOTTOM WIDTH• 
H. IF OVER-EXCAVATION DUE TO POOR FOUNDATION MATERIAL. IS ORDERED BY THE ENGINEE9P • 24" FOR MECHANICAL. COMPACTION 

THE BACKFILL MATERIAi... SHALL BE ACCORDING TO THE EAATHWORK SECTION OF THE 
f~~~;~~ATIONS .ARTICLE ENTITLED, "USE OF FILL, BACKFILL ANO EMBANKMENT MATERIAL.TRENCH SECTION - TYPE I 

I. IF DURING CONSTRUCTION. THE WATER TABLE WILL BE DISCOVERED TO BE ABOVE 
THE TRENCH BOTTOM, THE ENGINEER SHALL BE NOTFIED, #-ID APPROPRIATE 
DEWATERING SHALL BE IMPLEMENTED TO LOWER THE WATER LEVEL BELOW Tl-£ 
TRENCH BOTTOM. THE BACKFILL MATERIAL SHALL BE ACCORDING TO THE 
EAATHWORI< SECTIONS OF THE SPECIFICATIONS. OR AS ORDERED BY THE ENGINEER. 

MAX TRENCH WIDTH Cl TOP OF PIPE 
00 • 36" FOR, 18" I, LAAGER PIPE OD 
00 • 24" FOR LESS THAN 18" 

MIN TRENCH BOTTOM WIDTH• 

~-~~.A ~- ~~ ~~ / ); / ~ 

00 • 24" FOR MECHN-IICAL COMPACTION 

TRENCH SECTION - TYPE II 

-~1 ~~ 

i---------t~---J--/jt-7 
/ 

M~ TRENCH BOTTOM WOTH• 
00 • 24" FOR MECHN-IICAI... COMPACTION 

TRENCH SECTION - TYPE Ill 

TRENCH SECTION 
FLE XIBLE PIPE REV 010301 •C- 601 

11 ~•t11~26~/0~7ER~A•i=~RE~C~OR~O~O~RA~M~NG~S==f's"'CAL.'.,,1-:••i.AR~Ni.:ING~l,===::=:::"1==:::J~gQfiliJIB16-Wi'N<;--T----:.~-----------r--=--:-=----------,-------------------J ~ ~t--+---+--l-----------1 0 1/2 1 DESIGNED MWH STANOAAD RECORD DRAWING • I 
0 SE;=E=t========:j ~ Thi,"'"',,,.;,,"'''"''"''"'· oou, .. ._,, • MWH South Fork Water Board I 2004 SYSTEM CAPACITY IMPROVEMENTS I S>£ET 
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NOTES= 

1. PROTECT BURIED PIPE AND OTHER SUBGRADE UTILITIES 
FROM D.AMAGE DURING CONSTRUCTION. SEE AS - BUil T PLANT 
DRAWINGS FOR LOCATION OF BURIED PIPING. PAY 
PARTICULAR ATTENTION TO SHALLOW IRRIGATION PIPING AND 
PIPING IN AREA BETWEEN FILTERS AND FLOCCULATION BASIN. 

2 . REPAIR DAMAGED STORAGE, ST AGING, PARKING, AND OTHER AREAS 
IMPACTED BY CONSTRUCTION TO THEIR ORIGINAL CONDITION, 

3. WTP HEMJHOUSE AND RE STROOM FACILITIES ARE UNAVAILABLE 
FOR CONTRACTOR USE. 

4. WTP SHALL REMAIN IN SERVICE DURING CONSTRUCTION. CONTRACTOR 
TO PROTECT EXISTING SYSTEMS AND PROTE CT THE WORKING 
ENVIRONMENT FROM NOISE, DUST, FUMES, ETC. 

5. FILTERS SHALL BE TAKEN OUT OF SERVICE ONE AT A TIME FOR NEW PIPING 
AND CONTRACT WORK. ONCE A FILTER HAS BEEN SATISFACTORILY 
TESTED AND STARTED, .4PPROVAL.. WILL BE GIVEN TO T.AJ<E ANOTHER 
FILTE R OUT OF SERVICE. 

6 . PLANT WILL REQUIRE AN EXTENDED SHUTDOWN TO INST ALL NEW RAW 
WATER METER AND PIPING. AN EXTENDED SHUTDOWN WILL ALSO BE 
REQUIRED FOR CONNEC TION OF THE INFLUENT PIPING, AND WORK IN 
SEDIMENTATION BASIN EFFLUENT CHANNEL. CONTRACTOR WILL 
CAREFULLY COORDINATE AND PLAN THESE SHUTDOWNS IN ASSOCIATION 
WITH OWNER AND ENGINEER. 

7. FLOCCULATION AND R.4PIO MIX BASIN MODIFICATION WORK WILL BE COMPLETED 
IN APRIL 2005 IN CONJUNCTION WIT H OWNER'S ANNUAL BASIN CLE ANINGS. 
ONLY ONE BASIN WILL BE TAKEN OUT OF SERVICE AT A TIME. 

ELEC. CONDUIT 

PROPOSED FLOCCl/l.ATION AI\O RAP.O 
MX AIOOF/CA170NS PER SHEET N-O5 
WERE DELETED FRON CONTRACT AI\O 

----z--

SITE PLAN 
1" • 50' 

I..:. 
r-l 
:II': 

..:. I 
j 

24" WASTE 
WASHWATER 
42" SED. BASIN 
EFFLUENT 

SEE DETAIL 1 

----z--

I SEDIMENTAflON 

I 

--r----qi----f---

- ~L!_c_u-=_A_!~ ~~sf:_ 4 
( cr/-r-rri!f=='F====i=='F"====i==l=I= 

' I 

~RAPID MIX BASIN 
(SEE SHEET M-05 
FOR MOOIFICATIONSJ 

FILTER 1 FILTER 2 

INFLUENT RISER BOX 
ANO RECYCLE RETURN Ct,p 1" POL BELOW STAIRS 

FILTER 4 FILTER 3 

1/ 
/ / 

DETAIL 
SCALE: ~6" •1'-0" EB 

NEW CHEMICAL PIPING TO SEDIMENTATION 
BASIN EFFLUENT CHANNEL 

8" RECYCLE 

BASIN 

" CHEM LINES 

NOT CONSTRVCTEO. 
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; IFNdr'~E~R~Oi,~ DRAWN r ltlTT<: par f~~nis.he:bs;s olh:[~vl~f,thde _i;~C:p~~~~o~h~oj;r'.,o~ ond 16882 a tblW 1M. Otegon cay, OR 97046 
-, REV 1 
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NOTES: 

1. NO PARKING BY EMPLOYEES ALLOWED AT INT AKE GATE. OFF SITE 
PARKING ANO TRANSPORTATION IS THE RESPONSIBILITY OF THE 
CONTRACTOR. WORKER PARKING MAY BE AT THE OLD SFWB INTAKE 
APPROXIMATE LY 1/~ MILE EAST. COORDINATE WITH OWNER. 

2. LIMITED SHUTDOWNS ARE ALLOWED TO COMPLETE WORK AS REQUIRED. 
RAW WATER PIPELINE WILL REQUIRE PAATIAL.. DRAJNING TO INS TALL 
NEW PIPING AND VALVES. CAREFULLY COORDINATE SHUTDOWNS WITH 
OWNER AND ENGINEER. 

3. LIMITED CRANE 8c EQUIPMENT SETUP AREA, SEE SPECIFICATION 0 1313 FOR 
ADDITIONAL SCHEDULING AND CONSTRUCTION CONS TRAINTS. 

4. INSTALLATION OF NEW PUMP N,10 MOTOR WILL LIKELY REQUIRE A COMPLETE 
SHUTDOWN OF CLACKAMAS RIVER DRIVE. CONTRACTOR TO PROVIDE AT LEAST 
14 DAYS NOTICE PRIOR TO PUMP INSTALLATION TO ALLOW COORDINATION 
OF ROAD CLOSURE W/ CLACKAMAS COUNTY. CONTRACTOR TO AOUIRE ROAD 
CLOSURE PERMIT FROM COUNTY AND PROVIDE NOTIFICATIONS AS REQUIRED. 

5. FOLLOW SPECIFIC ROAD CLOSURE PERMIT CONDITIONS FOR CLACKAMAS COUNTY. 

6. REMOVE AND REPLACE SKYLIGHT ROOF HATCH FOR INSTALLATION OF NEW PUMP AND 
MOTOR. HATCH ACCESS MAY ALSO BE REQUIRED FOR NEW VFD INSTALLATION. HATCH 
SHALL BE PROPERLY RE -INSTALLED ANO VERIFIED LE AK- TIGHT. 

7. SEE SHEET M-06 FOR INT AKE IMPROVEMENTS. 

~1 g R 1/26/07 RAW RECORD DRAWINGS SCALE I WARNING ~ 0 1/, 1 OESIGNEO" '"'"N•R RECORD DRAWING • 
0 

~ Thisreeorddr~wiri? hos?~nprepore~.entirela.eorn MWH South Fork Water Board 2004 SYSTEM CAPACITY IMPROVEMENTS I Sf£ET 

~ AS SHOWN IFNdr'~ll~JR~oi ,~ DRAWN C.KITTS portf~~ni~re:is;s olh:[~vt~f,thde_1;~c:p~~~~o~h~oitno~ Ol'ld 16882 atb'IWM. Oregon ('ly,OR 97046 CLACKNJ.~ RIVER INTAKE/ 

REV I DATE lev l OESCRIPTION I NOTTO SCALE CHECKEo- ··---- wh,ehmoyhovebeenineorporotedintothedoeument P I "AnWar8hOe11"6" I PUMP STATION 

C-02 
~ THEN ORAWING IS r~spons1ble for ony 1noecuroe1es, errors or omissions 

os a result ~= SITE PLAN AND NOTES 
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<EXISTING> "'-.; 
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I ,, 

, I 
il -
1 If I 

~ - I I ELECTRIC ACTUATOR 
; \ 1 : ~~~rf~~f!io~ -05 FOR 
1 fOELETEO FH'ON 

I ~II I ' NEW CONDUITS FOR 

.,, I! 11 I I CONTRACT ,4,\0 NOT 
; : - 1 CONSTHI./CTEOJ 

··B'·l 1 11 I 
1-t1-~- I 
: j ~ ', 1 EXISTING 4" BLOWOFF 
1 ,, I I /11110 DRAIN LINE ·~ 1 ,, I I 

;JI I I I 
F I I I 

,_ I : __J__-----SEE SHEET C-04 r 
I 

FOR OET .. ,s 

I 

NEW VAL.VE: ACTUATOR VNJLT 
f/JElETEO Fli'GW' CONTRACT 
,410 NOT C(/NSTRt.K:TEOJ 

I 

-.!_-=:-.!.. 
rnR 'IAut.T 

16" PW (8) 

• •= ii• NOTES• 

>< 1. NSTALLATION OF NEW ELECTRIC II ACTUATOR ANO VN.JLT WILL 
I REQUIRE ROAD CLOSURES g. 

,. CONTRACTOR SH.tl.l PROVIDE I TRAFFIC CONTROL ON DIVISION ST. 

I TRAFFIC CONTROL PER SPECS & 
OREGON CITY RIGHT-OF-WAY 

1 PERMIT REQUIREMENTS. 

2. CONTRACTOR TO AQUIRE RIGHT­
OF- WAY PERMIT FROM OREGON CITY 
NCLUOING PLAN REVIEW. i' 

"'I 3. CONTRACTOR SHALL PERFORM I l I A UTILITY LOCATE IN THE VICINITY 
' OF Tl-£ NEW VALVE ~D ALONG 

,. z,,;,,,-,1,_~--' , ....., 'I THE ELECTRICAL CONDUIT ROUTE 
• I •1 I PRIOR TO EXECUTION OF WORK. 

ll I ,_,]_,_ .. ..; I 4. CONTRACTOR SHALL COORDINATE 

I WITH OWNER ON LOCATION OF 
:,,: OR'YWO.L 1: i_ RRIGATION SYSTEM PIPING. 

: 1 _/'' r ·1 ,l l,i 
1

1
1 PRQOOSEO VAL.VE VAU.T, ACTUATOH [ 1'·1 
,. A-\t? ~ ELECTRlt"A! ,. 

I 
cc:wa,r Rt.NS WERE OELETEO FRON 

1 CONTRACT AM] NOT CONST/i't/CTEO. 1 .. 
I Tl£S£ /JETAIL.S WERE PU0"0SlZ y LEFT I 
l" N THE .RECGWO IJHAI/INCS FOH ,. I 

I ~CT -Y" 11· 

5. SEE SHEET M-07 FOR WORK INSIDE 
PUMP STATION BUILDING. 

: 
~ 

I. · I 
~1 , I t r-:~:~~:;~~~~-------r il lri 
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TO PUMP HOUSE 

\- -------­
\- ------ - -

SEE SHEETS E· D5 & C-03 
FOR CONTINUATION 

I-•-------- . 
L C-6090A SEE SHEET E- 11 FOR 

CONDUIT SIZE & FILL 

~C-3090 

.- - - --- ............. , 
' \ 

\ I 
I I 
I 

V- 090 

24" M&H CLASS 250 
AWWA BUTTERFLY 
VALVE. <E) 
(SEE OWNER FOR 
SHOP DRAWING) 

~ 
<EXISTING) 

MH STEP AT HOOK LADDER, "UTILITY VAULT" OR EQUAL 

~ '-COORDINATE LOCATION OF OPENING IN VAULT 
TOP WITH VAULT SUPPLIER 

PRECAST CONCRETE VAULT 
UV 660 -LA OR EO. 

VALVE VAULT PLAN 
SCALE: 1" •1' -0" 

PROPOSEO VAL VE VAUL. T, ACTUATOR .4VO 
CORRESPOMl/NG' ELECTRICAL CONO(JIT 
RWS WERE OELETEO FROM CONTRACT 
.4VO NOT CONSTRVCTEO. THESE OETA/l.S 
WERE PVRPOSEL Y LEFT IN THE RECORO 
ORAIYINCS FOR PRO.IECT ':VEMORY''. 

24" PW 

<EXIST ING) 

APPROX. E.P. 
DIVISION STREET 

AS REQUIRED 

REPAIR/REPLACE ~ 
ASPHAL T PAVEMENT 6 24" DIA., H- RATED, GASKETED, 

WATER- T, BOLT-DOWN MH 
FR AND COVER 

V WARNING 
PER r-MH STEP 
. 10400 

~.LL'--

BACKFILL BETWEEN PIPE AND 
VAUL T USING COF SLURRY 

SECTION 
1"· 1'-0" 

NOTES: 

EE 

PRECAST CONCRETE VAUL T 
UTILITY VAUL T 660-LA OR EO 

2. ADAPT NE W ELECTRIC ACTUATOR TO VE OF RELOCATED 
WORM GEAR OPERATOR. WORK SHALL BE ORDINATED WITH 
ACTUATOR SUPPLIER. 

3. SEAL PENETRATION OR SLOT IN VAULT WITH NON- INK 
GROUT OR OTHER APPROVED METHOD. 

4. CONTRACTOR SHALL PROVIDE UTILITY LOCATE IN VICINITY QNEW 
VAULT PRIOR TO INSTALLATION OF VAULT ANO ACTUATOR. "-.. 

5. BACKFILL VAULT WITH 1-1/2" MINUS AGGREGATE COMPACTED TO 95i 
ANO PER OREGON CITY R-0-W PERMIT REOMTS 

6. CONTRACTOR SHALL PROVIDE SHEETING/SHORING AS NECESSARY 
SEE SPECIFICATION 02160 

7. REFER TO DETAIL C-601 FOR EXCAVATION NOTES ANO DETAILS. 

~1 I/ g R 1/26/07 RAW RECORD DRAWINGS SCALE I 
\!l O w~:ING 1 DESIGNED R.WARNER RECORD DRAWING • 
o /JS SHOWN ~ Th;sreitd dr~wiri?hos?~n_prepore~.entirela.eoriri MWH South Fork Water Board 2004 SYSTEM CAPACITY IMPROVEMENTS Sf£ET I ; ~*;;~~===;;=;;===~ IFNdr'~E~R~oi ,~ DRAWN f'. KITT<:: par f~~nis.he:bs;s olh:[~vl~f•U)d,.1;~C:P~~~~o~h~0j;r'.,0~ 0" d 16882 atb'IWIM. Otegon <:ay, OR 97046 
-, R v THEN DRAWING IS r~spons1ble for ony lf?OCCuroc1es, errors or omissions _ E ' I DATE I BY I OESCROPTODN I NOTTO SCALE CHECKED P.KREFT wh,ch moy ho,o '"" mco,po,otodioto ~• d0<om,at I "Pin - ..... 1.,.. I DSPS VAL VE VAULT AND DETAILS I C 04 

os o result P~= 
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TO PUMP HOUSE 

\- -------­
\- ------ - -

SEE SHEETS E· D5 & C-03 
FOR CONTINUATION 

I-•-------- . 
L C-6090A SEE SHEET E- 11 FOR 

CONDUIT SIZE & FILL 

~C-3090 
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V- 090 

24" M&H CLASS 250 
AWWA BUTTERFLY 
VALVE. <E) 
(SEE OWNER FOR 
SHOP DRAWING) 

~ 
<EXISTING) 

MH STEP AT HOOK LADDER, "UTILITY VAULT" OR EQUAL 

~ '-COORDINATE LOCATION OF OPENING IN VAULT 
TOP WITH VAULT SUPPLIER 

PRECAST CONCRETE VAULT 
UV 660 -LA OR EO. 

VALVE VAULT PLAN 
SCALE: 1" •1' -0" 

PROPOSEO VAL VE VAUL. T, ACTUATOR .4VO 
CORRESPOMl/NG' ELECTRICAL CONO(JIT 
RWS WERE OELETEO FROM CONTRACT 
.4VO NOT CONSTRVCTEO. THESE OETA/l.S 
WERE PVRPOSEL Y LEFT IN THE RECORO 
ORAIYINCS FOR PRO.IECT ':VEMORY''. 

24" PW 

<EXIST ING) 

APPROX. E.P. 
DIVISION STREET 

AS REQUIRED 

REPAIR/REPLACE ~ 
ASPHAL T PAVEMENT 6 24" DIA., H- RATED, GASKETED, 

WATER- T, BOLT-DOWN MH 
FR AND COVER 

V WARNING 
PER r-MH STEP 
. 10400 

~.LL'--

BACKFILL BETWEEN PIPE AND 
VAUL T USING COF SLURRY 

SECTION 
1"· 1'-0" 

NOTES: 

EE 

PRECAST CONCRETE VAUL T 
UTILITY VAUL T 660-LA OR EO 

2. ADAPT NE W ELECTRIC ACTUATOR TO VE OF RELOCATED 
WORM GEAR OPERATOR. WORK SHALL BE ORDINATED WITH 
ACTUATOR SUPPLIER. 

3. SEAL PENETRATION OR SLOT IN VAULT WITH NON- INK 
GROUT OR OTHER APPROVED METHOD. 

4. CONTRACTOR SHALL PROVIDE UTILITY LOCATE IN VICINITY QNEW 
VAULT PRIOR TO INSTALLATION OF VAULT ANO ACTUATOR. "-.. 

5. BACKFILL VAULT WITH 1-1/2" MINUS AGGREGATE COMPACTED TO 95i 
ANO PER OREGON CITY R-0-W PERMIT REOMTS 

6. CONTRACTOR SHALL PROVIDE SHEETING/SHORING AS NECESSARY 
SEE SPECIFICATION 02160 

7. REFER TO DETAIL C-601 FOR EXCAVATION NOTES ANO DETAILS. 

~1 I/ g R 1/26/07 RAW RECORD DRAWINGS SCALE I 
\!l O w~:ING 1 DESIGNED R.WARNER RECORD DRAWING • 
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PIPE SIZE 4" THRU 36" ADJUST .-SLE 

~~~N~te0hi 1'ft.~~[co 
FIG 318/319 OR EQUAi..--. OIMENSIONS IN INCHES 

~Jiif~Lf~;piH~~5E~ 

f8Ltr}1GGRJ~r11,~ F6i i~AI.. 

NOMINAL A B C D E F (.APPROX) 
PIPE SIZE (Ml IM l (MAXIM ) 

21/z 2 11/z 
' • ll 7 111/z 

B DIAMETER SCHEOU.E 40 
STEEL PIPE ---li1 ' 2 11/z ' . ll ,r. 1113/16 

3½ 2 11/2 

' • ll ,r. 121/16 

' •2½/3 1/, 7½ 'I, 101/◄ 14¥◄ 

' •2½/3 1/, 7½ 1/, 11~ii 161/iii 

' •21/213 1/, 7½ 1/, 13~6 181/16 
ID ' •2½/3 1/, 7½ 1/, 14¾ 191/a 

12 ' •21/213 1/, 7½ 1/, 15¾ 201/a 

~ 1'' (MINIMUM)~ 
,. . ' 1/, 9 ll 18¼ 2'll 

" . ' 1/, 9 ll 19)1 24ll 
1B 6 . II, " r, 221/◄ 
2D 6 . II, " r, 231/◄ 

MK-1 MK-2 " 6 . II, " r, 26½ I " ,o 6 . II, " r, 29¾ 
NOTES: 32 6 . II, " r, >Oll 

" 6 . II, " r, 32¼ 

• SEE MN,iUF ACTURER 

ADJUST ABLE PIPE SUPPORT WITH 
OR WITHOUT 'U' BOLT REV 011402 

(FOR PIPE 36" DIAMETER AND SMALLER ) 

DIMENSIONS IN INCHES 

NOMINAL 

'IPE s1z9A IB l " l "'l'" l~ -11 .. 1'.:.T::i .I I 

½" PL.-.TE 
AT BOTH 

'IPE 42" 
10 LARGER ~;,,ir~ 
GROUT, SEE NOTI 

7 ~;p1~~1 

THE SAME I.NE, COt«;RETE PIERS FOR 
'H' FOR FLJNGE SUPPORT 
iWRKEOTHUS:(Xl 
, OMIT GROUT J.S DIRECTED BY THE ENGM:ER 

B 
]Q 
12 
E ,. 
~ 
20 
22 
24 
l! 
'lQ 

" ~ 
" ~ 
60 ... 
n: 

PIPE SUPPORT 
CFOR PIPE 72" DIAMETER 
AND SMM.LER) 

ELBOW ... 

12 
12 
12 
12 
R 
12 
R 
12 
12 
12 
12 
R 
15 
~ 
'lliil__[ 
filliTI 

filfilJ 
1affil1 
~ 

OIMENSIONS IN INCHES 
'C ' 'D ' 

'A'OIAMETER DIAMETER THICK SQUARE 

'E' Dw.lETER CONCRETE 
ANCHORS, (4 AT go• ) 
SEE SPE CIFIA TIONS 
ANO S· 175---

CA$T IRON ELBOW 

NOTE: 

'E ' OIAt.ETER CONCRETE 
ANCHORS, (4 AT 90' l 
SEE SPECIFIATIONS 
AND S-175 

STEEL ELBOW 

FOR ,6001TONAL REQUIREMENTS SEE SPECIFICATION 
SECTION 'PIPE SUPPORTS', 

. 2 

• 2½ 

B . 
10 . 
12 6 

" 
6 

" 6 

1B 8 

20 8 

' " 8 

30 ,o 
36 12 

" " .. 1B 

ELBOW SUPPORT 
(FOR PIPE 48" Dll'METER 
AND SMM.LER) 

ll 6 

ll 7 

1/, 9 

1/, 9 

1/, " 1/, " 1/, " 1/, 13½ 

1/, 13½ 

1/, 13½ 

r, " r, 19 

r, 23½ 

r, 25 

.,. 
OIAMETER 

ll 
ll 
ll 
ll 
r, 
r. 
r. 
r. 
r. 
r. 
ll 
ll 
1 

11/a 

TYPE 316 STAINLESS STEEL HEX 1-£.AO BOLT 
W/ LOCKWASHER !LENGTH AS REQUIRED> 

" 
:~;lt~>IMUMl 

~

1/ " PRDJECTIDN 

1" THICK (MIN) 
LEVELING PL.-.TE 

'. ~~O~TN·SHRINK 

'• 4" (MINIMUM) 
I • BASE 

~~lH~C~1R1rEASw1L11~rGE, 
(TYPICAL) 

SLEEVED PIPE OPENING 

PRESSURE SWITCH 
AS SPECIFEO 

COAT WITH EPOXY-----' 

PRESSURE GAUGE 
AS SPECIFIED 

1" X 1/z" REDUCING 
ELBOW <TYPICAL> 

300 LB GAL V ANIZEO Ml 
OR 3000 LS FITTINGS 

1" CAST IRON ECCENTRIC 
PLUG OR 600 LB STEEL 
BALL VALVE 

1" SCH 80 GAL V ANIZEO 
STEEL NIPPLE 

TYP 
r. 

PRESSURE GAUGE AND SWITCH 
REV 093002 11·303 

FACE Of WALL---------1 

~'t~.Jii'fE ~T~lf,.aRICATION 

1" 01-'METER MAXIMUM PFE SIZE 

~ ;HG~E~~GfD Ji8Nf~EJ~,:It~OR 
SEE SPECFICATIONS----✓ 

NOTES: 

1. WHERE 
CONCRI 

2. WHEN 
SHIELD 
TUBING 

3.FOR >01 
'PIPE SI 

• . 
. ~ 

:::EPIP~L,'.1~1~E~E~R INDIVIDU!v ~~;o~IM-142 

AND SMM.LER) 

-~-(LINING N,10 
CO.-.TING AS 
SPECFIEDJ 

NOTE: 

FOR PIPING SYSTEM WITH SERVICE PRESSURE CLASS GREATER THAN 
150 PSI. ALL COMPONENTS FURNISHED SHALL BE SUIT ABLE FOR 
THE HIGHER PRESSURE 

SHALL 

""y 

AIR-VACUUM AND AIR-RELER~~E061801 IM 804 
VAL VE ASSEMBLY 
3" AND SMALLER 

IOEN~~lTl01 CHEMIC 
GPM 1 .A. 1 ·B· r:r:~1 :;. l1CHE1 1 

1½"l 1½"I 8"11/4'"1 3"1 4" 

SHC 1½"11½"1 8"1 1k 'I 3" 

~i~ I!~ 1)1~~~- ~~1b6, ~~Pk~) 
~" DIAt.ETER S.S. STUO. T.APPED INTO FLN,iGE, <TYPICAL> 

PVC DIFFUSER Sl.F'PORT BRACKET, (TYPICAL) , ATTACH 
• TO CONCRETE WITH S.S. CONCRETE ANCHORS, NUTS N,10 

LOCKWASHERS 
, ..: 150 LB PVC FLANGE WITH S.S. 

' "' NUTS N,10 BOLTS, <TYPICAL> 

, .. 

, 1 I "· ·: 'B' DIAMETER FIBERGLASS OR SCHEOULE BO PVC PIPE 

(<. .. • :. . • ' • FOR CHANNELS W[)ER THAN 6'·0" PROVIOE INTERMEOIATE SUPPORTS 

ff~,ti~ 

FLOOD SWITCH 

MOUNTING BRACKETS 
W/CONCRETE AOHESIVE 
ANCHORS 

REV 093002 8 

AT MAXltAJM 5"-0" OC. Sl.F'PORTS TO BE RUBBER COATED TYPE 316 
STAINLESS STEEL ATTACH TO CONCRETE WITH CONCRETE 
,t,NCHORS, HEX NUTS, ,t,ND LOCKWASHERS, AS SPECIFIEO. 

CHEMICAL DIFFUSER 
CH.4NNEL TYPE 

\ 

\ .. 
0 ~ 

\ : . 
. ~ 

\ .. 
. ~ 
---,H 

\ . • 
. . ~ 

PIPE BRACKET 

2. 

3. 

(FOR PIPE 24" Dll'METER 
N>ID SMM.LER) 

'U'BOL T WITH DOUBLE NUTS N,10 
LOCKWASl-£RS, GRINNELL FIG 137, 
TOLCO FIG 110 OR EQUAi.. WHEN 
USEO WITH PVC OR FIBERGLASS 
PFE, PROVIDE STEEL SHIELD WITH 
LOOSE FIT AROUND PIPE AT 'U' 
BOLT. WR.AP COPPER TUBING 
WITH 2" WIOE STRIP OF RUBBER 
FABRIC 

FABRICATION. 
'U'BOLT, 
TO BE TYPE 

§I ~ R 1126101 R.-.w RECORD DRAWINGS SCALE I 
IQ O WAR½ING 1 DESIGNED' WA-~R RECORD DRAWING I-JOO NOTES O OESIGMER> ~ No., ~ Th;• "rt','''"''?"'''"''"''"'· '"<:'iflf•~""' """-""'. ' MWH I South Fork Water Board I 2004 SYSTEM CAPACITY 1MPRovEMENTs I s..:ET 
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I 
~ 
~ 

i 
£ 

§ 

I 
: 
: 

I 
: 
~ 

SUPPORT ANGLE LLV: 

~l~i~-L~S-1-\ "• 
11 x L~ 

E SIZED TO MATCH CR.A.TING 
USE CONTINUOUS PUL TRUDED 

S SEAT & ANCHOR> 

i::~~N~ I FR~E~LE 
CR.A.TING FRAME ANGLE DEPTH T 

lf4 x ll/4 x 1/4 
(1¼X 1'f4X 1/4) 2" •2½ x2½ • ½ 

11/4" I tW,x 1Y~,x"1/t 2¼" 2½ •2½ •¼ 

II/," I 1r4 • ,r4 • v4 2½" 3 • 3 x ½ 

1¥4" I 2 x 2 x ¼ 

• OR USE 2½ x 2½ x 1/ 4 W/lf4'' SHIM PL.A.TE WELDED TO BOTTOM 

= 
1, STEEL ST.A.IRS SH.A.LL CONSIST OF 

STEEL CIOx15.3 STRINGERS ANO 
SERR.A.TED .A.LUM GRATING TRE_.6DS 

2. ALL BOLTS ANO CONCRETE 
ANCHORS SH.A.LL BE SS 

3. STAIR HANDRAIL 
NOT SHOWN FOR 
CLARITY 

METAL STAIR 
OPEN RISER 

I »~~E~~~s t INDICATED 

STAIR 
TREAI) 

CROSS SECTION 

REV 091803 8 

~;a5x1lDF1:l~8CfsJ1° J:td~f 

~~E~U~L!ID WASHER BANDING BAR 

:··.::. - --

~· :.-::: 
.··, . 

~~~:_., _ .. .. ....... . 
g~.A.~~;p~fT :.:,: : , :; •: :,:;•: 

CR.A.TING STOP 
BAR l/4" X GR.A.TING 

Ml. IERE {GRATING DEPTH IC~NTl 

~~GRATING i THICKNESS 

SUPPORTING BE.-M. 
SEE PLAN FOR SIZE 
AND END CONDITIONS 

GRATING STOP DETAIL 

RUN ~ TRE_.6D WIDTH 

NOTE• 
HANDRAIL NOT SHOWN 

ST AIR TOP CONNECTION 
CONCRETE 

BE.A.l.l TO BEAM CONNECTION SCHEDULE 

Y4'' DIA .A.325- CNJCSCJ BOLTS 
IN SHORT SLOTTED HOLES 
UNO, SEE SCHEDULE\ TOP OF BEAMS SHALL 

BE nusH UNO, COPE I SUPPORTED 
TOP AND BOTTOM SEMI 
FL.A.IIIGES />S REQUIRED SIZE 

NO OF 
BOLTS 

N 

PL.A.TE ~'.tf I THICKNESS COt,l,lENTS 
T 

3" 
wa OR C8 2 'I, ¾, 

W10 OR C10 2 'I, *• !--------\~ W12 OR C12 3 'I, ¾, 
W14 OR CIS 3 'I, ¾, 

W16 4 'I, ¾, .,. 4 'I, ¾, 

NOTES: 

I. UNLESS INDICATED OTHERWISE • .A.LL CR.A.TING 
SHALL MATCH EXISTING 

2. CR.A.TING DEPTH TO BE DETERMINED BY MANUF .A.CTURER 
AND APPROVED BY ENGINEER <UNOJ 

3 . ALL ENDS AND OPENINGS SH.A.LL BE BANDED 

4. WEICHT OF CR.A.TIIIC SECTION SHALL NOT EXCEED 80 LBS 

5. MET AL BEARING BARS SHALL BE DEPTH T x ¼" o 1¼" OC 
CROSS BARS SHALL BE o 4" OC 

6.PROVIOE .A. MINIMUM OF 4 CLPS PER CR.A.TING PANEL. APPROX 4" 
FROM PANEL CORNERS. MAXIMUM CLIP SPACING AT 36" OC 

7. M.A.TERI.A.LS: 

o. ALUMINUM CR.A.TIIIC • USE ALUMINUM MICLE SUPPORTS 
ANO ST Alt,LESS STEEL BOLTS MIO CLIPS 

b. GALVANIZED STEEL CR.A.TIIIG • USE STEEL ANGLE S~PORTS, 
BOLTS N>ID CLIPS. GALVANIZE AFTER FABRICATION 

c. STAINLESS STEEL GR.A.TING • USE STAINLESS STEEL ANGLE 
S~PORTS, BOLTS ANO CLIPS 

d. FIBERGLASS GR.A.TIIIG - USE FIBERGLASS FOR ALL COMPONENTS 
EXCEPT DRILLED ANCHORS: ALL CUT EDGES SHALL BE SEALED 
WITH RESIN; BONDING, USE EPOXY ,6Dl-£SIVE BONDING .A.GENT 

GRATING 

ST AIR BOTTOM TO 
CONNECTION 

f4" OIA A.325 BOLTS 
IN SLOTTED HOLES 

SIZE SEE TABLE 

REV 102403 8 

NOTES• 

I. USE BASE PLATE OF SAME MET 
/>S STRINGER 

2. PROVIDE PROTECTION FOR OIS­
SII.ILAR MET .A.LS N-ID CONCRETE 
/>S SPECIFIED 

3. ST AIR H.A.t«>R.A.IL NOT SHOWN 

--=- -I~~w : ;~! 
~j 1---- :"" ~~-~.:" : 
CD a : : 

z ' ' - ·-t----7~ 
W21 s 'I, ¾, 
W2' 6 ¾. 'I, 

1D~•s,,~~~ /L.j__]j •• ;: ~ ~ ~ ~~ 
COPE AS NECESSARY_,/MOO~ I ••• • "' • 

CONNECTION SCHEDUL; 

-:---·---::-
W27 7 ¾. 'I, 
W3D • ll *• 
W36 9 JI. ll 

BE.A.l.lSIZE ,.;Gi~e~fzE I • or 90L TS I ~i\SJ~E :0c~~is .. L4x4x1/4 I 2 I 4 EA -%" DIA 

SUPPORTED 

""' SEE PLAN 

BEAM TO BEAM 
PLATE CONNECTION 

BEAM TO CONCRETE CON~~:~:~~11,_563 

PROVIDE EXPANSION JOINTS IN ALL RAILIIIGS 
FOR .A.LL EXPANSION JOINTS IN STRUCTURE--------, 

ST AIR HANDRAIL 

2. POSTS ANO RAILING SH.A.LL BE 1½" SCHEDULE 40 PIPE. 

3. WHERE ALUMINUM PIPE RAILING IS TO BE INSTALLED, 
PROVIDE EXPANSION PER SPECIFICATIONS. 

ALL RAILINGS TO HAVE .A. 4" KICKPL.A.TE 
UNLESS MOUNTED ON .A. CURB 

4. CONTRACTOR REQUIRED TO DESIGN RAILING SYSTEM 
PER SPECIFICATIONS. 

REV 041502 8 
TWO-RAIL RAILING 

n rFLDDR FLANGE 

MIN 4· ¾" FASTENERS~ 

•:: ~ - ~. :. '..i 

FLOOR FLANGE! C 
(WHEN REQUIRED) 

~ 
1. IF FAS TENING INTO CONCRETE, FASTENERS 

SHALL BE _.6DHESIVE ANCHORS. 

2. POST INSERTS NOT ALLOWED IN APPLICATIONS 
SUBJECT TO FREQUENT FREEZIIIG. 

3. USE POST INSERT UNLESS lt«:IIC.A.TEO OTHERWISE. 

4. USE DETAIL C IN LUE OF POST INSERT WHERE W.A.LL/ 
CURB THICKNESS IS LESS THAN 8" 

5. CONTRACTOR REQUIRED TO DESIGN RAILING SYSTEM 
PER SPECIFICATIONS. 

SIDE -MOUNTING B 
WALL 

BRACKET 
RAILING, GUARDRAIL AND 
SUPPORT 

CONCRETE ANCHOR, 
SEE SPECIFICATIONS. 
MINIMUM 1/z" DI.A.l.lETER 
WITH TWO HEX NUTS 
AND LOCKWASHER· 

PFE CLAMP. MIN l'/2" >t 1/4'' FLAT BAR. 
WHEN USED WI TH PVC OR FIBERGLASS 
PIPE, PROVIDE STEEL SHIELD WITH 
LOOSE FIT .A.ROUND PIPE AT CLAMP. 
FOR COPPER TUBING WRAP WITH 2" 
WIDE STRIP OF RUBBER F NIRIC 

•::1:: ·. •d?· ·d::1::~ 
NOTES, ··71 

<) T~ :UIT CL~P lt . 
1. GM..VANIZE ALL PNHS Al'"TER FABRICATION. 

WHERE SUBMERGED, PIPE CL.A.MP, NUTS, LOCKWASHERS, 
ANCHORS ANO SHELDS TO BE TYPE 316 ST Alt,LESS 
STEEL 

2. THIS PIPE CL.A.l.lP IS LIMITED TO PIPES ~ TO 4" 
3. DIAMETER INCLUSIVE 

FOR Al)DITION.A.L REQUIREMENTS SEE SPECIFICATIONS 
SECTION ' PIPE SUPPORTS' 

REV 010201 CFOR PIPE 4" DIAMETER M-lOl 8 PIPE CLAMP Q, 
....___, ____, AND SMALLER) 
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~i 
~ FUNCTION 

Plil RAW WATER INSI 
PW POTABLE WATER 
Fl FILTER INFLUENT 
RWL RAIN WATER LEADER 

CLS HLORINF SOLUTION 

PIPING SCHEDULE 
PIPING MATERIALS (SEE SCHEDULE BELOW) 

EXPOSED PIPING BURIED PIPt.iG 
<SEE NOTE 14) <SEE NOTE 13) 

2 IN.DIA. 2-1/21N.DIA. 2 IN.DIA. 2-1/21N.DIA ,., 
AND ,., AND 

SMALLER LARGER SMALLER LAAGER . . , . 
2,24 8 "" N/A 

8 "" NIA 
4 12 4 12 40 N/A N/A 

16 16 " " 

FIELD TEST REQUIREMENTS 
<SEE NOTE J AND NOTE 4> 

MINIMUM LEAKAGE 

TEST TEST ALLOWANCE 
PRESSURE MEDIUM <SEE NOTE 2l 

PSI 

,., 
,so WATER IA> 
2S WATER IA> 
5 .. , .. 
125 WATER IAl 

I TYPICAL PIPE DESIGNATION: 

~

MATERIAL GROUP NUMBER 
<SEE NOTE 12l 

) 

PIPE DIAMETER FLUID ABBREVIATION 

16 16 16 16 POL Pnl 10 10 ' "" "" " :." ,...., 125 WATER (Al 
7 7 7 7 PA PLNIIT AIR .. .., ""'" ,., '"' 250 .. (Al CDI 

UW UTILITY WATER 

IGROUF 
m,_ PIPE CSEE NOTE 13) 

STEEL, ASTM A53, 
SCHEDULE 4D, BLACK WELDED. 

STEEL, ASTM A53, SCHEDULE 40 WELDED, 
GALVN>IIZEO. 

SAME AS GROUP NO. 1 

2, 24 2, 11 t9 125 WATER (Al 

PIPING MATERIAL SCHEDULE (SEE NOTE 4) 

FITTINGS VALVES, 6 INCHES AND SMALLER <SEE NOTE 1, NOTE 11 AND NOTE 16) 

2 •1/2 INCH N-ID SMALLER, MALLEi6BLE IRON, ANSIB16.3, THREADED, BANDE1,BRONZE, THREADED, GATE, CRN-IE NO. 428 UB OR STOCKHMI B- 105. 
BLACK, 150 PSIOR STEEL, N>ISIB16.9, BUTT-WELDED. 3 INCH N-ID LARGER GLOBE , CRN>IE N0.14 · 1/2P OR STOCKHAM B- 29, Cl-ECK, CRANE N0.37 
CAST IRON, ANSI Bl6.1, 125 PSI FLN-IGED OR MECHN-IICAL COUPLINGS. OR STOCKHAM 8·319. STEEL. LUBRICATED PLUG, ROCKWELL FIG. 142 

OR 143 OR POWELL FIG 2200 OR 2201, ECCENTRIC PLUG. 
DEZURIK SERES 118 OR KEYSTONE 1512. BALL, JENKINS N0.900T 
OR JAMESBURY FIG.351 

2 · 1/2 INCH N-ID SMALLER, MALLEi6BLE IRON, ANSIB16.3, THREADED, 1 2-1/2 INCH N-ID SMALLER, ECCENTRIC PLUG, SYNTHETIC RUBBER FACED, 
BANDED, GALVNtZED 150 PSI. 3 INCH AND LARGER, CAST IRON, OEZURIK 118S OR HOMESTEAD 1512. BM.L, JENKINS NO. 900T OR 
ANSI B16.1, 125 PSI FLANGED OR WELDED. JAMESBURY FIG. 351 3 INCH AND LARGER, ECCENTRIC PLUG. 

SYNTHETIC RUBBER FACED, DEZURIK 118F OR KEYSTONE 1522 OR 
1532 EWG. GATE AWWA C500. BUTTERfly • Fig. AWWA, FLANGED. 

CAST IRON, ANSI B16.12, THRE-'DED DRAINAGE PATTERN 

~~~h~;~L~i~· OR A53, SCHEDULE 40, I ~~~~e:~~6~~E9c; BsU,.ll i.~~~~~ET c~r Dr~N-'N~1:~f;\~Jo P~Ji ~~i~~r~•fi~ANJJD6~U~~l~~ffDFl~L~~01. 

EQUIPMENT SCHEDULES 

VAL VE SCHEDULE 

SIZE VALVE CLASS I ACTUATOR REMARKS 

PUMP SCHEDULE 

PUMP L OCATION SERVICE TYPE GPM TDH ( f t) HP REMARKS 

., RW NT AKE PUMP RAW WAT R ' " • •I•• "' = "" Il l T 

MISC. EQUIPMENT SCHEDULE 
OR STEEL ANSI 816.5. 150 PSI FLANGED. 

:6D~N~1tEL, AWWA c200, EPOXY LINED I ::~~E~2i1~EcL26t~i0goATING SMIE AS PIPE, AS INDICATED ON DRAWINGS EQUIPMENT NO. LOCATION SERVICE TY PE SIZE COMMENTS 

; 
~ 
~ 

~ 
;, 

§ 

I 
I : 
~ 

11 DUCTILE IRON, ANSI A21.51, CAWWA C150l DUCTILE IRON OR , ANSI A21.1Cl, OR AWWA C110, GATE, AWWA C500, 'O' RING SEALS, MECHANICAL JOINTS ENOS. 
CL52 BELL ANO SPIGOT, BELL N>ID SPIGOT, MECHANICAL COUPLINGS, FLN-IGEO OR MECHANICAL MUELLER A-2380·20, OR EDDY·IOWA CCLOWJ F-5155. 
MECHANICAL JOINTS, MECHANICAL JOINTS 250 PSI (PRESSURE RATING) BUTTERfFL Y • Fig., AWWA. ECCENTRIC PLUG. DEZURIK SERIES 118 OR ff.}lfk1fSs8It.1i t:~GliiTER LINES) ' • KEYSTONE 1512, OR BALL, PR.-.TT OR W· K· M. 

12 CAST IRON SOIL, ANSIIAS TM A-74, SERVICE CAST IRON SOIL, ANSVASTM A-74, SERVICE WEIGHT, BELL AND AS INDICATED ON DRAWINGS 
WEIGHT, BELL N-10 SPIGOT OR HUBLESS. SPIGOT OR HUBLESS. AT THE OPTION OF THE CONTRACTOR, 
AT THE OPTION OF THE CONTRACTOR, OUCTILE IRON (GROUP N0.11l MAY BE SUBSTITUTED. 
DUCTILE IRON. CGROUP 11) MAY BE 
SUBSTITUTED 

16 I POLYVINYL CHLORIOE, SCHEOULE 80, 
NORMAL 11.f'ACT. ASTM D1785 

~itiv~i1~T~~~~~E6~~f~LE 80, NORMAL IMPACT, SOCKET SOLVENT POLYVINYL CHLORIDE, BALL, Ol_.6PHRAGM, BUTTERFLY, BALL OR 
LIFT CHECK. CHEMTROL, HILLS-MCCANNA OR GSR·R.G. SLOAN CO. 

24 I COPPER, ASTM B88, TYPE K, 
SOFT TEMPERED WHERE BURIED 
HARD TEMPERED WHERE EXPOSED 

WROUGHT COPPER OR CAST BRONZE, ANSIB16.22, SOLDER JOINT, 
150 PSI, OR COMPRESSION FITTINGS <FOR OXYGEN PIPING USE 
SILVER SOLDER, FOR COl.f>RESSED AR, USE 95· 5 TIN·N-ITIMONY 
SOLDER) 

BRONZE, SOLDER JOINT, GLOBE:CRANE•1310 OR STOCKHAM 
B· 14T. CHECK: CRN-IE• 1342 OR 36, OR STOCKHAM B· 309 OR 
B- 345. GATE: CRANE •426 OR STOCKHAM B-10<4 OR B- 105. 

40 I ABS SOLID PIPE, SCH 40 HIGH IMPACT 
ASTM D2661. 

ABS SCH 40, HIGH IMPACT, SOCKET SOLVENT 
WELD JOINTS 

NOTE 1 
PROPRIETARY NAMES HAVE BEEN QUOTED FOR IDENTIFICATION 
PURPOSES ONLY. SUBSTITUTIONS WILL BE PERMITTED 
SUBJECT TO PROVISIONS OF THE SPECIFIC.-.TIONS. 

~ 
LEAKAGE ALLOWANCE IS AS FOLLOWS: 

CA> PIPES SO DESIGNATED SHALL SHOW ZERO LEAKAGE. 
CB) PIPES SO DESIGNATED SHALL SHOW ZERO LEAKAGE 

FOR UNBURIED PIPE ANO NOT MORE THAN 0.02 
GALLON PER HOUR PER INCH Dl .6METER PER 
100 FEET OF BURIED PIPE. 

(Cl PIPES SO DESIGNATED SHM.L NOT SHOW A LEAKAGE 
OF MORE THAN 0.15 GALLON PER HOUR PER IIICH 
OF DIN.1ETER PER 100 FEET OF PIPE. 

IDl PF'ES SO OESIGNATEO SHALL NOT SHOW A LOSS OF 
PRESSURE OF MORE THAN 5 PERCENT. 

NOTE 3 
FOR FIELD TEST PROCEDURES ANO ADDITIONAL TEST 
REQUIREMENTS, SEE PIPING SECTION OF SPECIFICATIONS. 

"'2li..± 
ANY DEVIATION FROM THE PIPING M-'TERIALS OR FIELD 
TEST REQUIREMENTS SHOWN WILL BE NOTEO Ill THE 
SPECIFICATIONS OR ON THE DRAWINGS. THE VALVE TYPE 
SHOWN SHALL TAKE PRECEDENCE OVER THIS T M3LE. 

l"2ILi 
PIPIIIG GROUP NUMBER SHOWN THWSSHALL BE INSULATEO, 
SEE PIPING SECTION Of SPECIFICATIONS FOR INSULATING 
MATERIALS. 

fillILI 
STATIC WATER TEST WITH SURFACE 5 FEET ABOVE HIGH 
POINT OF PPE. 

fillILI 
INSPECTION AND TESTING SHALL BE IN ACCORDANCE WITH 
APPLICABLE PLUMBING CODE. 

NOTES 

fillILI 
NO APPARENT LEAKS UNDER NORMAL OPERATING CONDITIONS. 

NOTE 9 

NOT USEO 

Hlfil..Jl) 
PIPING MATERIALS SHALL BE IN ACCORDANCE WITH 
NATIONAL FIRE PROTECTION ASSOCIATION STANDARDS. 

1!Q!L!! 
FOR VALVES 8 INCHES ANO LARGER SEE VALVE SCHEDULE. 
FOR SPECIAL VALVES SEE SPECIFICATIONS. 

NOTE 12 
CHANGE IN PIPING MATERIAL GROUP NUMBER IS 
lt-OICATEO THUS1 ------0, 

JmLI> 
FOR PIPE LINING ,WJ COATING, SEE SPECIFICATIONS. 

NOTE 14 
EXPOSED PIPING SHALL BE PANTED IN ACCOROANCE WITH 
SPECIFICATIONS. COLORS TO BE SELECTEO BY ENGINEER. 

.liQ!LlS 
CONTRACTOR SHALL BE RESPONSIBLE FOR PROVIDING 
ALL NUTS, BOLTS, WASHER, ETC. NECESSARY FOR THE 
INSTALLATION OWNER-FURNISHED VALVES. 

NOTE 16 
VALVES 2- 1/2 INCH ANO SMALLER MAY HAVE SCREWED ENOS 
VALVES 3 INCH AND LARGER SHALL HAVE FLANGEO ENOS, 
Ut,LESS OTHERWISE SHOWN OR SPECIFIED. 

NOTE 17 

(NOT USED) 

FE· 010 WTl-'·HAW WA Ew. LIN ... MAC•NETI FL WMETEw. tW/REM T XMTRl 

DESIGN CRITERIA 

WATER TREATMENT PLANT 
MAXIMUt.t FLOW FOR SUMMER PEAKING • 23 TO 2 5 MGD 

FLOCCULATION TIME Q 25 MGD • 14.0 MINUTES 
SEDIMENTATION TIME Q 25 MGD • 70.0 MINUTES 
FILTRATION RATE <WITH ALL 4 FIL TERSl • 4.9 gpm/sf 

MAXIMUt.t FLOW DURING WIN TER • 15 MGD 
FLOCCULATION TIME Q 15 MGO • 23.0 MINUTES 
SEDIMENTATION TIME Q 15 MGD • 117.0 MINUTES 
FILT RAT ION RATE (WI TH ALL 4 FILTERS> • 2.9 gpm/sf 

MINIMUM FLOW • 10 MGD 

ULTIMATE FLOW • 30 MGD 

MINIMUM FILTER INFLUENT CHLORINE RESIDUAL • 0.2 m g/L 

CLACKAMAS RIYER INTAKE/ PUMP STAJION 

,.,, 

CURRENT MAXIMUM n ow • 25 MGD (38.6 CFS) WITH EXISTING 27 - INCH RAW WATER PIPELINE 
FIRM FLOW • 30 MGD ( 46.4 CFS) WITH ONE 800 HP PUMP OUT OF SERVICE, WITH NEW RAW WATER PIPELINE 
ULTIMATE FIRM FLOW • 42.6 MGD (65.9 CFS) WITH FIVE BOO HP PUMPS, WITH NEW RAW WATER PIPELINE 

DIVISION STREET PUMP STATION 

CURRENT DESIGN FLOW • 16.0 MGD (25 CFSJ WITH TWO 600 HP PUMPS OPERATING 
ULTIMATE DESIGN FLOW • 32.0 MGD C5 0 CFS) WITH FIVE 600 HP PUMPS TOT AL 

,n,, 
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24" RW CB> 

27" X 24" REDUCER 

f.~· 7 " RW CB) 
~ -

~-

' 

l 

, - • -----. ms .. 
.,._ r 

!-- i 

r 

..... 

., \ 
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17 

L 
-.-.,, "I 

+ rJti ' 

r;;,..;;-

I'•; 

EXIS TING TO 

REMAIN DEMO 8c 

REPLACE 

t: 
;~ 

1" THREADED 
TAf> 8c PLUG. 
2 PLCS 

--,.._,... 

NEW 27" DRESSER­
STYLE COUPLING 

/

EXISrn~ 27:; TO 1~-~ 

~ 
r. 

10'- 0" AS RE.QUIRED 

,,'-4· __j t' 

-I ( 

~t 
RAW WATER METER ROOM PLAN 
SC.ALE: NTS 

SECTION 
SCALE: NTS 

FE-010 

I 

I ' 

M-109 EE '---/,yp 

b... 7 

• r-J 

711 -

+'-t-

l~ 

EE 

-I 

~ 

NOTES= 

ri) REMOVE AND DISPOSE OF EXISTING 27" X 20"REDUCERS, 
20" PIPE, EXISTING COUPLING, & PIPE SUPPORTS. 

l'2J REMOVE EXISTING 20" MAGNETIC FLOW METER, CABLE, XMTTR 
& RETURN TO OWNER. 

3 PLANT SHUTDOWN AND RW LINE DEW ATERING TO BE 
COORDINATED WITH THE OWNER. SEE SECT 01313 

4 CONTRACTOR SHALL FIELD VERIFY ALL DIMENSIONS PRIOR TO 
SHOP DRAWING SUBMITT ALS 

5 INSTALL NEW FLOW METER FACTORY C,4J3LE AND NEW 
TRANSMITTER FOR FLOW METER. CONTRACTOR SHALL 
VERIFY LENGTH OF EXIS TING FACTORY CABLE PRIOR TO 
SUBMITTING FLOW METER SHOP DRAWINGS. REFER TO 
SHEET E- 01 FOR ELECTRICAL REQUIREMENTS FOR NEW 
FLOW ME TER. 

6 PAIN T NEW PIPING-SHERWIN WILLIAMS COROTHANE II 
MOISTURE CURE POL YEURTHANE, TO MATCH EXISTING. 
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FILTER GALLERY INTERMEDIATE PLAN 
SCALE: W· • 1'- 0" 

PIPE SUPPORT CTYP) 
SEE DETAIL 1/M- 04 

SECTION 
SCAL E: ~ " • 1' - 0" EB 

L. 

rg; 

NOTES 

1. DEMO EXISITNG SOU TH GALLERY ST AIRS 

INFLUENT BOX 

8 
CORE -DRILL AND 
LINK-SEAL PENETRATION 
IN TO INFLUENT BOX 
REVIEW EXISTING STRUCTURAL 
DRAWINGS W/ENGINEER 
BEFORE PROCEEDING 

;I R 1120,0, RAw R, coRo oRAw,Ncs sc,c, I w~NING . "'"""''" . RECORD DRAWING . . • I South Fork Water Board I 2004 SYSTEM CAPACITY IMPRovEMENTs I s..:ET 1 
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18" FI CB) 

7' - 6" 

SECTION B 
SCALE: 3/a" ·1'-0 " M-03 

SECTION 
SCALE• ~ " •1'-0" 1-~, I 

- - - - - I[ EL. 324.75 

NOTES: 

1. CONTRACTOR SHALL REMOVE AND DISPOSE OF 
EXISTING 18" DI 90 '5 AT WASHWATER OUTLETS 
AND REPL ACE WITH NEW FABRICATED STEEL TEES. 
CONTRACTOR SHALL FIELD VERIFY ALL DIMENSIONS 
ON EXISTING PIPES PRIOR TO PIPE SUBMITT ALS 
AND FABRICATION. 

2 .CONTRACTOR SHALL COORDINATE ORIENTATION 
OF ACTUATORS TO AVOID INTERFERENCES. 

3 .PROVIDE CUSTOM FABRICATED SPACER FLANGES 
BETWEEN TEES ANO VALVES. THICKNESS AS 
NECCESARY. TYP. 

4.CUSTOM-FABRICATED 24" X 24" X 18" WSP TEE. MAX 
17" fl TO FLANGE OF 18" OUTLET TO MAINTAIN 
PIPE CENTERLINE ELEVATION OF 324.75. 

5.REPIPE EXISTING 4" CLEARWELL VENT AND 4" SURFACE 
WASH PIPING AS NECCESSARY TO AVOID CONFLIC T WITH 
NEW ST AIRS ANO LANDING. 

6.PAINT NEW PIPING 8, SUPPORTS WITH SHERWIN -WILLIAMS 
COROTHANE II MOISTURE CURED POL YEURTHANE, TO 
MATCH EXISTING. 

EL ~ • .9 __ I H I,~ 
___ - - i EL 322.0 

~ DRESSER STYLE COUPLING CTYPl ,.;,o;=__l'J ' " ' " 

'" l"' '" " 
'"'" 

SECTION 

'✓'"­
"~ 

D 
SCALE: ¾ " • 1'-0 " M-03 

M-140 

00 NO T OVER - TIGHTEN 
BOLTS, TIGHTEN AF TER 

PIPE IS FULLY INST ALLEO 

1" DIA. ROD 

24" FI C8) 

1 wt,1 

¾" 

24" FIC8) 

NOTE: RIGHT SIDE MIRROR 
OF LEFT 

WIDE FLANGE 
SUPPORT BEAM 

PIPE SUPPORT HANGERS EB 
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CORE DRILL 2 X 18" DIA 
HOLES IN WALL, 2' OC, 

CENTERLINE 4 '-9" BELOW 
TOP OF DECK. 

NOTES 

CTYP BOTH SIDES> 

CORE DRILL 2 X 18" DIA 
HOLES IN WALL, 2' OC, 

CENTERLINE 4"-9" BELOW 
TOP OF DECK. 

<TYP BOTH SIDES> 

1. SHUTDOWN TO PERFORM THIS ORK 

FLOCCULATION AND RAPID MIX BASIN MODIFICATIONS 

ALTERNATIVE BID ITEM 

~ 

FLO(,CULATION AND RAPID \IIX BASIN PLAN 
sciiik ¾" - 1·-0" \ 

HATCH 

CORE DRILL 2 X 18" DIA 
HOLES IN WALL . 2 ' OC. 
CENTERLINE 4'-0" ABOVE 
FLOOR. 
(TYP BOTH SIDES) 

CORE DRILL 2 X 18" DIA 
HOLES IN WALL, 2 ' OC, 
CENTERLINE 4'-0" ,t,J30VE 
FLOOR. 
CT'l'P BOTH SIDESl 

IN l'PRIL 2005; ONE SIDE OF IN AT A 
TIME. 

2. SEE SPEC 01313 FOR AO IONAL 
CONSTRAINTS. 

EE zr~fff~s0Cf_$/~Effff J::t MX 
CONTRACT ANO NOT CONSTRl/CTEO. THESE 

SECTION 
SCALE: 3/s" • 1'-0" 

'I, 

'I, 

/1 

/ -+- . 
,' /' 
I/ 

M,t,JNTAIN 1/2" G/>P 
OFF OF WALL 

cm X 15.3 TYP 

- / ~ l 

;,, 

"' N 

j 

C6X10.5 

EL 323.0 

~~_j 

r 

'? ,_. 

=i 

S- 510 IWALL MOUNTED 
R~L 

l ~ 
HI 1=1 ===,hl!l'✓ ~ 

PIPE GALLERY SOUTH ST AIRS 
SCALE: ¾" • 1'-0" I M-04 

PAJNT STEEL STRINGERS 
SEE SPECS. 

1

1 / DETAILS WERE Pl/RPOSEL Y LEFT IN THE RECORD 
o, I/ ORAWIMJS FOR PROJECT 'lYt'"AIORY''. '\.I 

~ R 1/26/07 RAW RECORO ORAMNGS SCALE I WARNING RECORD DRAWING • I South F rk w t B d I 2004 SYSTEM CAPACITY IMPROVEMENTS I S>£ET '° o V: , 0Es1GNE0 R.WARNER • _ _ • MWH o aer oar ~ Th,s record dr!)•1ng hos ~otttl'I p repare~, ent,rely or., ,._ 5.u.-.. ... _ n-- ,..., OR.,........, WTP FLOCCULATION AND ·· -==- port on the basis of unverified 1nlormotion COlrfllled ond ~ ......,_--. ""'_,.' -,-, .,...., _ 
£ /JS SHOWN IF THIS BAR DOES DRAWN R.WARNl"R furnished by others to the preporer who Is not RAPID MIX BASIN MODIFICATIONS M 05 
~ REV I DATE I BY I DESCRIPTION I f~~r~ l~f{~!J~ CHECKED ... ---- ., ---- whr:~o~~t;,::; b~:ni1~~~~~~~~/i~t~s~ d~~~~~~i PO:::'~ "f\n WallrSrloe 1915" AND DETAILS 



I 
~ 
~ 

i 
£ 

§ 

I 
: 
: 

I : 
~ 

\J 

NOTES: 

1. TIE IN NEW PUMP TO EXISTING DISCHARGE 
HEADER WILL REQUIRE COMPLETE STATION 
SHUTDOWN ANO OEWATERING OF A PORTION 
OF THE RW LINE. COORDINATE SHUTDOWN 
WITH OWNER AND ENGINEER. 

2. CONTRACTOR SHALL COORDINATE VFO ANCHORAGE 
REQUIREMENTS WI TH VFD MANUFACTURER. 

3 . SEE SHEET C-02 FOR ADDITIONAL CONS TRAINTS. 

4. MIMIC UTILITY WATER PIPING AND CONNECTIONS 
FOR LUBRICATION 8c SEAL WATER AS PER P-1 & P-2. 
CONFIRM CONFIGURATION WITH PUMP SUPPLIER. 

EXISTING ROOF DRAIN 

PUMP ROOM PLAN 
SCALE= I/ 4"•1' -0" 

l_.d 

EL 65.0 

~ 4) 
<E> 

~ 
LO~ 

~ 
<O 

M- 135 

'r 
!" 

O DETERMINE 
CONTRACTOR ET FRO" FLOOR ~ 

1 
"""""°"" 

CLEARANC ~ 

EL S.O ~ 

PUMP SECTION 
SCALE' 1/;?° •1'-0" 

A 

• 4 REBAR, 6" DC, 
BOTH DIRECTIONS 

1" uw (24 ) 
H~E 
(E) 

(8) 
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FROM 
TREATMENT­
PLANT 

FROM DISTRIBUTION--

NOTES• 

1. CONTRACTOR SHALL DISCONNECT PIPING AND .APPURT ANCES ON 
PUMP P-2 TO ALLOW REMOVAL OF EXISTING PUMP ANO MOTOR. 

2. CONTRACTOR SHALL REMOVE EXISTING PUMP P- 2 AND TRANSPORT TO 
THE OLD SFWB INT AKE FOR STORAGE. PUMP ANO MOTOR SHALL BE 
DISCONNECTED ANO MOTOR STORED UPRIGHT. 

3. CONTRACTOR SHALL INST ALL NEW PUMP AND MOTOR P-2 . IT IS INTENDED 
THAT ALL PIPE, FITTINGS, ANO APPUTANCES BE RECONNECTED AND REUSED. 
CONTRACTOR SHALL COORDINATE PUMP DIMENSIONS TO MATCH EXISTING. 

4. CONTRACTOR SHALL COORDINATE ANCHORAGE OF VFD TO SUPPORT BEAMS 
WITH VFO MANUFACTURER. 

5. PAINT PUMP, PIPING, AS REQUIRED TO MATCH EXISTING. 

6. SEE SHEET E-05 FOR ADDITIONAL INFO. 

30" FLOW 
METER VAULT & 

DISTRIBUTION 

14'-0" 

PLAN 
SCALE: 17."·1'·0" 

A-'-~ ) TO SUCTION SURGE TANK 

~ 

---~ ~eRg~s~~KGE 

SECTION 
NTS EE 

FIELD VERIFY PUMP DIMENSIONS WITH 
OWNER. REVIEW EXISTING PUMP SHOP 
DRAWINGS WITH OWNER M-1D ENGINEER 
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NOTES, 

1. SEE GENERAL NOTES ON SHEET GE -03. 

2.SEE ELECTRICAL SINGLE LINE DIAGRAMS 
AND CONTROL DIAGRAMS FOR ALL 
CONDUIT /CONDUCTOR TO BE ROUTED. 

3.CONOUIT CONTAINING TRAY CABLE SHALL 
END IN GROUNDING TYPE BUSHINGS. 
CONDUITS SHALL BE GROUNDED TO THE 
CABLE TRAY SYSTEM. CABLES SHALL 
FREE -SPAN FROM THE CONDUITS OR 
C.AJ3LE TRAY TO THAT POINT. FREE-SP,Al,I 
LENGTHS SHALL BE IN ACCORDANCE WITH 
THE NEC. 

/ - / . 

~ 

---.;:: 

I 

µ: 

11( )I <! 

TO VERIFY REQUIRED 

L TER 1~1 

C-61108 TO FILTER 
CONTROL CONSOLE 

C- 6110VB 

VCS-1108 VCS-2108 

FILTER I 't2 

FILTER •2 TERMINAL BOX <El 

C-62108 TO FILTER 
CONTROL CONSOLE 

·1 1Eib4ic~ il#ffi ~ !1l1i__m___ri_in[I Ill 
V-1 1B 

V-418 l--.-.:::'1:=!]1~Jl:;:_r::7:~;~~-1.r-JPPJ 
RH- I I I I nc::::n:::::::u: ) I ~ 111~ VFACTORY FLOW METER 

CABLE , ROUTE THROUGH 
EXISTING CONDUIT AND 
WIREWAY. CONTRACTOR 

FACTORY CABLE LENGTH.f-r---+------+---~~-~-rr-'~---------~~-------+- __.,_~ "'<-~--"scT------------t--1 

FLOW METER CABLEI 
UP INTO CONTROL 
ROOM. INST ALL NEW 
FLOW TRANSMITTER 
IN CONTROL ROOM II 

~8~AJ~~~R o~R~1li~tr~R. 

P-3410 VCS-4108 VCS- 3108 

FILTER •4 TERMIN OX (E) 

LTER l'f4 

i'-c-63108 TO FILTER 
CONTROL CONSOLE 

FILTER •3 TERMINAL BOX <E> 

10VB 

FILTER I 't 3 

~11 R l u26,07'RAWI RECORD ORAW,NGS orooe ... ....... nr~nnn nn mm,~ - I ·· ·--·--·-··· . ------ --
a•-· I .. _...... I r,;c.vvr,;u Ul"':t'\YYll'I~ 
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NOTES: 

1. ALL EQUIPMENT MOVED/DIS TURBED/MODIFIED SHALL BE 
THOROUGHLY DOCUMENTED BEFORE ANY WIRES ARE 
DISCONNECTED OR DIS TURBED. DOCUMENTATION SHALL 
INCLUDE ALL WIRING AND TERMINATIONS TO BE MOVED/ 
DISTURBED/MODIFIED AND WIRE TYPE, WIRE COLOR, AND 
TERMINAL NUMBERS AT EACH END. 

[2J DISCONNECT CONTROL WIRING IN BENSHAW UNITS AND 
PULL BACK TO CONDUIT. REPLACE EXISTING LB CONDUIT 
WITH NEW LL TO ALLOW CONDULET COVER TO FACE TOWARDS 
THE ROOM. RETERMINATE WIRES, 

[51 DEMO EXISTING RAINWATER LEADER. CUT FLUSH WITH 
SLAB. Fil l PENE TRATION WITH GROUT. SEE MECHANICAL 
FOR PIPE RELOCATION. 

~ RELOCATE HEAT TRACE CONT ACTOR PANEL, PROVIDE 
NEW CONDUIT, WIRE, ETC. SEE SHEET E-03 FOR NEW LOCATION. 
SEE NOTE 1 ON THIS SHEET. 

[5l REMOVE EXISTINIG RECEPT. ,61,10 COVER. SAFETY - OFF 
EXISTING POWER CONDUCTORS AND INST ALL BLANK 
COVER. 

[21 DEMO EXISTING CONDUITS THROUGH SLAB AFTER 
DEVICES RELOCATED. PLUG ABANDONED CONDUITS. 

[ZJ RELOCATE EXIS TING UNISTRUT CONDUIT SUPPORT TO 
ALLOW VERTICAL CLEARANCE OF NEW VFD. 

(m RELOCATE SURGE TANK CONTROL PANEL. PROVIDE NEW 
CONDUIT, WIRE, ETC. SEE SHEET E-03 FOR NEW LOCATION. 
SEE NOTE 1 ON THIS SHEET. 

mJ DEMO EXISTING METAL J -BOX FROM AROUND EXISTING 
TELEPHONE LINE. LEAVE EXISTING FLOOR PENETRATION, 
RELOCATE TELEPHONE TERMINAL BOX, AND EXISTING C"8LE 
TO CLEAR VFD. 

-
._ .,,I I~ 

- - - -• • ,, :I 

SOUTH WEST WALL 
ELECTRICAL DEMOLITION 

REMOVE EXISTING CONDUIT AND WIRING 
BETWEEN t-ACC MVS-1 ANO PLC TO ALLOW 
INSTALLATION OF NEW MVDS-PS. 
INSTALL NEW CONDUIT MVS1-PLCCS TO REPLACE 
EXISTING AND CONTAIN NEW WIRES FROM MVDS-PS. 
SEE NOTE 1, SHEET E- 04. 

0 
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\J 
PANEL LP-A 

HIGH PRESSURE 

~6~~EYR ~~~~~ f----------j~ CJ CJ 

NOTES: 

PROPOSED VFD LOCATION AND DEVICE RELOCATION BASED UPON 
ROBICON MICROHARMONY VFD EQUIPMENT. CONTRACTOR SHALL 
VERIFY/ ADJUST RELOCATED DEVICES BASED UPON DIMENSIONS OF 
SUPPLIED VFD. SEE SHEET E-02. SEE NOTE 1 ON SHEET E-02. 

2. CONTRACTOR SHALL COORDINATE CONDUIT ENTRANCE LOCATIONS 
WITH VFD MANUFACTURER. 

m SEE SHEET E-06 FOR CONDUIT DEVELOPMENT 

0 MVS1-PLCS5 

['§) MVS1-P5A 

1§) MVS1-VFD -P5C 

[I) MVS1-VFD -P5CT 

[§) MVS1-P5 

~ MVS1-C5. USE EXISTING CONDUIT. 

fi9l MVS1-S5. USE EXISTING CONDUIT. 

Lfil VS-MVS-1. USE EXISTING CONDUIT. 

~ MVS1-PLCC5. SEE NOTE ON SHEET E-02 FOR SOUTH WEST WALL 
ELECTRICAL DEMOLITION. SEE SHEET E-06. 

~ VS-MVS-1. USE EXISTING CONDUI T. 

~ FURNISH ANO INST ALL WARNING PLACARD ON DOOR OF NEW VFD 
MVVFD-PS THAT READS: "DANGER HIGH VOLTAGE: 4160VAC. 
THE ELECTRICAL INSULATION MATTING MUST BE INSTALLED OVER 
THE PUMP P-3 DISCHARGE PIPING BEFORE OPENING THE VFD DOOR." 

TO EXISTING PLC 
INS TALL NEW NON-CONDUCTIVE 
INSULATION/MATTING ON EXISTING 
18" PIPE AND FL ANGE. 

1/ POWER FOR HEAT TRACE TO T-STAT 

I 
~ 
~ 

~ 
;, 

§ 

I 
I : 
~ 

MCC-MVS-1 

I I ------------:-+ ----: ---------1-T m : 
' • ~ : 

' ' ' NEW VFD DISCONNECT 1 
CABINET MVDS-PS ~ : 

INS TALL NEW SWITCHBOARD t!tATTING I A ~ 

~E[Rf PNETc 0lEc1~NM~gi~~.t}. 1 A1E G~rlj'· 

I 
I 

-x--x--x--x1 ' 
I I 
I ' 

:xi! 

rl : I 
I ' 

I>.< 

PUMP ROOM PLAN 
SCALE: IJ~ " -1'-0" 

SEE SPEC SECTION 16050.2.4. 

INS T ALL NEW SWITCHBOARD MATTING 
IN FRONT OF ALL MEDIUM VOLTAGE GEAR. 
SEE SPEC SECTION 16050.2.4. 

NEW VFD 
MVVFD-PS 

RELOCATE NIID REWIRE EXISTING 
SURGE TANK CONTROL PANEL 
AND HEAT TRACE CONTACTOR PANEL. 
SEE SHEETS E-02 AND M-06 FOR DETAILS. 

NEW CONDUIT(S) AND WIRES FROM RELOCATED 
HEAT TRACE PANEL TO PANEL LP-A, THERMOSTAT 
NIID OTHER DEVICES TO MATCH EXISTING CONDUIT<S) 
NIID WIRES. SEE NOTE 1 ON SHEET E-02. 

RELOCATED SURGE TANK CONTROL 
PANEL. INST ALL ENTIRE EXISTING 
PANEL IN NEW S.S. NEMA 4X ENCLOSURE. F r NEW CONDUIT(S) AND WIRES FROM RELOCATED 
SURGE TANK PANEL TO HEATER DISCONNECT AND 

I 
DEVICES TO MATCH EXISTING CONDUIT(Sl AND WIRES. 
SEE NOTE 1 ON SHEET E-02. 

~S.T. DS•l 

I'- s. T. DS•2 

-------c}--S.T. DS•3 

---0'-s .T. DS•4 

I 
I 

MCC -MVS - 2 
~ 

NEW 4 1 150V VFD 

SEE SHEET E-02 

~cl!;~;~~~. I A 

7r= 

0 

~ 
i'--, 
~ EXISTING ROO 

~ 
DRAIN PIPE 

t---

~~

SURGE TANK 
CONTROLLER 
HEAT TRACE BOX 

PHONE BOX 
NEW GUTTER TO 
OPEN TO NORTH 
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DEMOLITION/RELOCATION NOTES: 

1. EQUIPMENT MOVED/DISTURBED/ MODIFIED SHALL BE THOROUGHLY 
DOCUMENTED BEFORE ANY WIRES ARE DISCONNECTED OR DISTURBED. 
DOCUMENTATION SHALL INCLUDE ALL WIRING AND TERMINATIONS TO BE 
MOVED/DISTURBED/MODIFIED, ANO SHALL INCLUDE WIRE SIZE, WIRE 
TYPE, WIRE COLOR, 8c TERMINAL NUMBERS AT EACH END. DOCUMENTATION 
SHALL BE SUMI TTED TO THE ENGINEER PRIOR TO RELOCATION/ MODIFICATIONS. 

~ DEMO AND DISPOSE OF EXISTING HEATER. REMOVE EXISTING POWER 
CONDUCTORS FROM HEATER TO LP. DEMO CONDUIT TO HEATER. 

t:3] EXISTING LB THROUGH WALL FOR FLOW METER FIELD CABLE TO REMAIN. 

3l RELOCATE AND REWIRE EXISTING FLOW METER PANEL REUSE EXISTING 
WIRING TO FIELD DEVICE. 

[5] RELOCATE AND REWIRE EXISTING FLOW DISPLAY. DEMO EXISTING POWER AND 
CONTROL WIRING AND CONDUITS. 

mJ REL OCATE AND REWIRE EXISTING V,AJ...VE CONTROL BOXES. DEMO EXISTING 
POWER AND CONTROL WIRING AND CONDUITS. 

ezl DEMO UNUSED CONDUITS. 

[Bl PLUG ,ALL HOLES IN PLC CABINET. 

NOTES CONTINUED: 

9. CONTRACTOR SHALL VERIF Y/ ADJUST RELOCATED DE VICE 
LOCATIONS BASED UPON DIMENSIONS OF SUPPLIED VF□. 

m PROVIDE NEW POWER AT CONTROL CONDUIT AND WIRING FOR 
RELOCATED DEVICES. 

11. COORDINATE TIMING OF ,ALL DEVICE RELOCATIONS WITH OWNER. 

12. CONTRACTOR SH,AJ...L COORDINATE CONDUIT ENTRANCE LOCATION 
WITH VF□ MANUFACTURER. 

13. SEE C-03 FOR ADDITION,AJ... CONSTRAINTS. 

2" CLR MIN 

DSPS SOUTH WALL ELEC 

DEMO / RELOCATION 

W8x15 SUPPORT BEAMS 
SEE SHEET M-07 

W 4 160V VF 
l<SEE NOTE 9> 

DSPS VFD LOCATION 

AND DEVICE RELOC ATION 

FL EL 246 .5 

E-05 
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TO NEW VALVE VAULT. 
SEE SHEET C-03 FOR CONTINUATION. 
MINIMUM BURIAL DEPTH SHALL BE 24" 
OR GREATER AS REQUIRED BY THE NEC. 
FURNISH DETECTOR TAPE PER 16110. 
(OELETEO FRON CONTRACT 
ANO NOT CONSTRUCTEO) 

b 
EXISTING PLC 
CABINET 

~ SWITCHB~ f _____ b11'JJIN!L _i 

MVVF~P2 :::', - ~ i 

RELOCATE EQUIPMENT 
PER SHEET E-04 

PROPOSEO VAl VE VAUL T, ACTI/ATOH 
AM? CORRESPONOINC ELECTR/CAl 
CO/VOi/iT RlWS WERE OELETEO FROM 
CONTRACT AM? NOT CONSTRI/CTEO. 
THESE OETAILS WERE PI/RPOSEL Y 

~ 

PLAN 

NOTES: 

1. TOSHIBA INST Al.LED. 

[2J CONTRACTOR SHALL VERIFY LOCATIONS 
OF CONDUIT ENTRY AND EXIT WITH VFD 
MANUFACTURER. 

3 . CONTRACTOR SHALL DE-ENERGIZE ANO 
DISCONNECT ALL EXISTING ELECTRICAL 
/IPPURT ANCES ON PUMP P- 2 TO ALLOW 
REMOVAL OF EXISTING PUMP AND MOTOR. 

4. EQUIPMENT MOVED/DISTURBED/MODIFIED 
SHALL BE THOROUGHLY DOCUMENTED 
BEFORE ANY WIRES ARE DISCONNECTED 
OR DISTURBED. SEE NOTE 1 ON SHEET E-04. 

C§) DISCONNECT AND REMOVE EXISTING •1/0 
FEEDERS BETWEEN EXISTING P- 2 AND MVS-1. 
REMOVE EXISTING FLEX CONNECTION TO 
MOTOR. CAP EXISTING CONDUIT AT MOTOR. 

(§) ~~1~1/1~g CONDUIT /CONDUCTORS BETWEEN MCC-MVS1 
AND P- 2. REMOVE EXISTING CONDUCTORS, REPL ACE 
WITH NEW CONDUCTORS FOR RTD'S PER DWG. E-07. 

(?) MVS1-C2 
EXISITNG CONDUIT /CONDUCTORS BETWEEN MCC -MVS2 
AND P-2. REMOVE EXISTING CONDUCTORS, REPLACE 
WITH NEW CONDUCTORS FOR VIBRATION SWITCH AND 
HEATER PER OWG. E-07 

[ID EXISTING CONDUIT /CONDUCTORS BETWEEN MCC -MVS1 
ANO P-2 FOR HARDWIRED INTERLOCKING TO REMAIN. 

~ EXISTING CONDUIT /CONOUCTORS TO PLC TO REMAIN 

fR1 RECONNECT EXISTING GROUNDING CABLE TO 
NEW PUMP. 

@l SET VFD APPROX 6" OFF OF STRUCTURE 
SOUTH WALL TO ALLOW CLEARANCE OF 
EXISTING CONDUITS BEHIND VFD. 

LEFT IN THE RECORO ORAWINCS FOR 

ii • 1120,0, " " REco•o ,.A ... os scAL, I •~•1• 0 "'"'°"'"" . PR=:~~:=y~RAWING _ . • I South Fork Water Board I 2004 SYSTEM CAPACITY 1MPRov EMENT~--1~'·:;,, 
1 

~ ,_+---+--+-----------i O V2 1 DESIGNED Th,s rseord drowing hos been p rsporsd, snt,rsly or., MW H ~~•OR 
• ,-+---+--+-----------i ¾" 1, O" ~ port on the basis of unverified ,nlormotion COlrfllled ond 16882 a .... Awe. ""'_,.' -,-, 87046 DSPS ELECTRICAL PLAN E-05 
~ t=j====t=j================:j • - IFNJr1i E~R~0~.~ DRAWN D UIAD.,.,.D re:~~~:i~r:,tz~~~·)!o~~u:~~i!:,'~~o·:s •ohroo~i~~~ns "f\nWarSrl081915" NOTES AND DETAILS • 
~ REVI OATE I BY I DESCRIPTION I T~6~ ~~A;~~JS CHECKED I)~~ ·" · ~• whieh may hove been ~~e~r~~~::d into the doeumsnt P~:'~ 



:;;:FEHRE 
?VI" 

4/KV u/1 \II L 
~nM AA1. ?111~ THY 

:.,, -"I.I... ~f'JA1 
"<VICE ·OL 

£ 47KV O/H LI\J l 

n~, 'J~NNA'.~~~I 

~ _ _ _ __ ( :-<v1.... ~ ~ANt. PUL 30:t' <::;[' ~ 
(j) 2 IKV ,,cOMI"" 

I : P~IMA,<Y UMT <,LJllS TA flOJ\i 'P'> '" 
_________ --- ---- ___________ ( __ (luTDQOR) ____ ]!. ______________ _ 

,,~J6 VAJA.2.QOK../A 
5· OA/OA 

~ "2 4KV 1 
- 0--
0-­ ) AL A'-(M 

u- --J-;_. - -, 

,_ Ir---. - , 
~! c~>---3f--I' 

I 

AK1:R Cvf'J ~u 

I "1R RE A 

E A" :RS 

~ A ,t,. 
r A( "5 

r--.. 
'WI ---0 

r--.. 
----0 C 

r--.. 
----0 C 

r--.. 
----0 

L4U 1 

IW 6 
:~· )N 

r--.. 
0-- :iPARE 

!"°' 0-- :iP ARE 
r--.. 
::., 0-- AL1 HE t.-<'.'"" 

r--.. A" 
0-- 'GI "' ~ 

I 
I 
I 
I 
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,----+----- TO PLC 
MVS1- PLCS5 CABINET 

'-- ,- - IL 4 •16TSP, 
• 14 GNO, 1" TO PLC CABINET 
MVS1- PLCC5 (INCLUDES EXISTING WIRES 
52 •14, SEE SHEETS E-02, E-03.l 

C-:1-1,A • 14 GND, 11/2" 

DEVICE LIST 
FUNCTION I DESCRIPTION FUNCTION I DE SCRIPTION 

27 I UNOERVOL TAGE RELAY 52 I CIRCUIT BREAKER 

49 

51 
51G 

51N 

71 

TEMPERATURE RELAY FURNISHED WITH TRANSFORMER I 52CS CIRCUIT BREAKER CONTROL SWITCH, 
"OPEN"-"CLOSE" SPRING RETURN TO NORMAL TIME OVERCURRENT RELAY 

TIME OVERCURRENT GROUND RELAY SUDDEN PRESSURE RELAY FURNISHED 

TIME OVERCURRENT GROUND FAULT RESIDUAL RELAY 

LIQUID LEVEL RELAY FURNISHED WI TH TRANSFORMER 

63 

63X 

86 

WITH TRANSFORMER 

AUXILIARY RELAY 

4 'tit<V MC'C "MV'> 2" 

LOCK- OUT RELAY 

NOTES: 

IT) OWNED BY PGE <PGE • PORT LAND GENERAL ELECTRIC). 

2. THE DRIVE MUST FIT WITHIN THE SPACE SHOWN ON THE 
PLAN DRAWING. SEE SHEETS E-02 , E-03, E-0 4. 

~ ALL TRIP ANO TROUBLE ALARMS ARE WIRED TO THE 
PLC. REFER TO PS.ID DRAWINGS. 

m BREAKER OPEN, CLOSE STATUS TO PLC. 

5. - - ~ - - KEY INTERLOCK 

~ SOLID ST ATE MOTOR PROTECTION MODULE (MPM), FOR 
OET AILS REFER TO SPECIFICATIONS. 

7. ALL STARTERS SHALL HAVE A MINIMUM INTERRUPTING 
RATING OF 400 MVA AT 4.6KV. 

I ~:!£c~·:~;;i~ ~ ~ ~ ··~·· 
• • N' BODA BUS. ~00 • • • ' I • 5~~cfNENE~Jf 7 i - -

NOOV~) \ 

--------------.------------- - - -, 
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~ 

~ 
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~ I ~" 0 

o~· 
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•" 0!" 
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400At 

L __ ~ 
(>---Cll-------4 MVS1-P5A - -

3 • 2/0 SkV SHL 
• 2/0 600V GNO, 
3 "' ,---

MVDS-PS 

l MVS1-VFO-P5C 
8 •12, 20 • 14, 
• 12 GNO, 1" - ---------

TO STARTE 
CONTROL CPT 

(4.2KV -120V) 

:«:n---3~ 

PT 

roi---3~ 
(2) 

. -MVS1-C5 
~ 2 •12, 6 •14, 

3:c.. a::0::ii!: ~> • 12 GNO, 1" <C El 

a.. ~ ~ ~ ~ 5 ~ ffi ~ 

VS1-V 
• 12 

12 GNI 
1 1/2" 

°' a:: c.. vi m <I: Q;!~~ u..1 CHECK VALVE 6 •14 , • 14 GNO, 
~ >vi 3 x LIMIT SWITCH 1" CC El 
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' o_ 
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FUNCTION 

DEVICE LIST 
DESCRIPTION FUNCTION 

UNDERVOL TAGE RELAY 52 
TEMPERATURE RELAY FURNISHED WITH TRANSFORMER I 52CS 
TIME OVERCURRENT RELAY 

TIME OVERCURRENT GROUND RELAY 63 

DESCRIPTION 

CIRCUIT BREAKER 

CIRCUIT BREAKER CONTROL SWITCH, 
"OPEN"- " CLOSE" SPRING RE TURN TO NORMAL 

SUDDEN PRESSURE RELAY FURNISHED ~ 
-r-:J174tK 

! - -~ ,,._,v ,'S, Sc lS A ,i, "' s-1 
-- -- -- -~~---=- -=---~ - --- -- -- -- -- - ---- ~o~ -- -- -- -- - -- -- -- -- - ----: 

J •<Y. JW, 50 H7 

27 

49 

51 
51G 

51N 

71 

TIME OVERCURRENT GROUND FAULT RESIDUAL RELAY 

LIQUID LEVEL RELAY FURNISHED WITH TRANSFORMER 63X 

86 

WITH TRANSFORMER 

AUXILIARY RELAY 

LOCK-OUT RELAY 

ilr--<) ~ V~I -<L 37S..iKV1 

,
1

,:,. ('A/FUTURE A 
:v-4 1,:,1_ 4KV 

7 '·!'i); 

": - - - X1.JLt..i::: FAf'Jr 6- -- AI.AkM 

r- :iJ 
I 

sx\- - - J 

3R: AKER cor-.. ,, 

X t."K. ( )l 'll FA"l'." 
(f JT J~'.) 

ATER<: 

~20/24QVAC 

11- 'A-JN CON~U 
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NOTES: 

I:!) OWNED BY PGE (PGE • PORTLAND GENERAL ELECTRIC). 

2. THE DRIVE MUST FIT WITHIN THE SPACE SHOWN ON THE 
PLAN DRAWING. SEE THE PLAN DRAWING E- 05. 

~ ALL TRIP AND TROUBLE ALARMS ARE WIRED TO THE 
PLC. REFER TO PS.ID DRAWINGS. 

0 BREAKER OPEN, CLOSE STATUS TO PLC. 

5. - - K- - - KEY INTERLOCK 

I]) REPLACE EXISTING MPM WITH NEW GE MUL TILIN 369. FOR 
DETAILS REFER TO SPECIFICATIONS. 

! ~fj~+ '-
'I -

~>----3f-<>i 
- _1 

A' N 
ACl,E'; 'GHTING 7. ALL STARTERS SHALL HAVE A MINIMUM INTERRUPTING 

RATING OF 400 MVA AT 4.6KV. 

@usE EXISTING SOFT- STARTER DISCONNECT SWITCH AND 
FUSES TO FEED NEW VFD. USE EXISTING SOFT- STARTER 
MOTOR PROTECTION MODULE (MUL Tl-LIN) AND CONTROL 
RELAYS TO PROTECT NEW MOTOR. REMOVE AND TURN 

,------------------------------------1 

I ~I I 
OVER TO OWNER ALL SOFT- STARTER COMPONENTS REMOVED 
FROM STARTER CABINET. 1 1 c)(;·,)1 I 

I -,,- - - ~.---,-,--- TC 

I N )._ / - - I • 1, CABINET , " _ " 

~ ADD KIRT- KEY INTERLOCK BETWEEN VFD AND STARTER PANEL. 

'-- "'"- - -(J- - --~ I .+--,,-,-=-=--TO PLC • , < Aki M_'l_<_ _,,._v __ L _______________ , "c r c ~F 4 'fil\ V \AC., MV'S- 2 
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X1 

i 
120VAC FROM CPT FURNISHED WITH STARTER 

101 

"' 
TR1 CRl 

6, TR1 

0-30 
MIN 

ON DELAY 

X2 

POWER F .AJLURE 
REST ART TIMER. 
SET AT 2 MINUTES 

119 

J 
I 

A 
TC 

103 

PLC o;:;, TEST SAFETY 

, (0 r., SYSTEM E •• Jr ' I -~- I ~ PERMIS~ ~-] 

t--o-,-,> - -:-- : AN,fOF~ REM AT PL ~ 't-; 
I I H ,, ;:--., ' LPLE I 

-i~: I _ _!__ : 

START 
RELAY 

104 

105 

I 
106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

I I I I 

6,~1__ I -:~~l 
I L 
I PLC 
: 1SCRD.O. 

~-__;__;_;__J I ZS-Q. 
I I • 
I I 

1SCR ,;;" -'-~I REM 

LL_"' ___ ' _,,,)fciAi~~ 

gLciitfrr 
CD.O.l 

REMOTE 
START/STOP 
AT PLC 

r ' - ~~ LUBE WATER SOLENOID 

■ MOTOR 
VIBRATION 
SWITCH 

MOTOR SPACE HEATER 

TRIP 
RELAY 

READY 
RELAY 

RUN 
RELAY 

C-]VFO • MPM .c::=-]RUN .C::::-]REAOY 1 1 ]RUN COMMAND TO HIGH 
T CR1 TRIP ALARM T1RCR STATUS T1WCR STATUS T1SCR T 1RCR PRESSURE UTILITY WATER 
L________ TO PLC L_______ TO PLC L_______ TO PLC ~-~-- BOOSTER PUMP 

m CONTROL DIAGRAM 

NOTES: 

m ~~~WR VtT§p~~g~ri~s~ECTION MODULE, 

m ~f~frn':'0kltt: f8L~PE5cif,1~l6~~-CED VOL 1 AGE 

m f~1~f t~\5os~E ULN~~~1E'&~~E~~TsfE~gf:0?'5CONNECT 

G:j NOTE NOT USED. 

~ ~~~~ Lf~IT o~~~T~Dc~ii~1 i~~~ ~~~r~g~T~~fLVE 
VALVE IS COMPLE TELY CLOSED. 

(§1 ~g;o1~1~~GH~D-TtfF_PR~~o?t\i~E~~~E s'::gc~HE 
HAS TO BE IN THE "HAND" POSITION. FOR TESTING OF 
THE MOTOR ONLY, THE SELECTOR SWITCH CAN BE IN 
THE "OFF" OR "REMOTE" POSITION. 

LEGEND: 

~OCATED IN SkV DISCONNECT CABINET, MVDS-PS . 

■ LOCATED IN THE FIELD CAT MOTOR OR VALVE). 

.A. LOCATED IN VARIABLE FREQUENCY DRIVE CVFD) 
CABINET, MVVFD-PS. 

~1 CONTINUED ABOVE RIGHT 
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X1 

i 
120VAC FROM CPT FURNISHED WITH STARTER 

101 

"' 
TR1 CRl 

6, TR1 

0-30 
MIN 

ON DELAY 

X2 

POWER F .AJLURE 
REST ART TIMER. 
SET AT 2 MINUTES J 

I 
A 
TC 

103 

PLC o;:;, TEST SAFETY 

, ;---;. SYSTEM •• Jr ' I ~~- I [§) PERMIS~ ~-] 

t--o-,_,> - -:- - : AN6'0f~ REM AT PL~fi 

I I H ~-- • LPLE I 
I I I I 

START 
RELAY 

104 

105 

106 

107 

-,- _..l... I 
I I I 

6,~ _1.__ 1 -:~R2 
I 
I 
I 
1 1SCR 

I 

gLcfitfrr 
CD.O.l 

AUXILIARY 
START 
RELAY 

--}-- 1 H---WCRDISCHAR~GE S ■ PUMP CONTROL 
I I 1,-1 1S PS VALVE 

-To---¼---t-, ~ PV o4c SOLENOID 
: : Lplc'°"--_ REMOTE _l_ : D.O. ~f ~~£STOP SVA ■ 

~I I ::: 
~ ~ ~~~TUS PV 0 4A 

6, TO PLC 

1SCR SVB ■ 

PV2048 

CONTROL VAL VE 
EMERGENCY 
SOLENOIDS 

' !1 I 

1 
~I I 
~ 
0 
~' 

§ 

I 
I : 
~ 

110 

111 

112 

113 

CONTROL 
POWER 

TRIP 
RELAY 

UUISUlbd 

-··--··-~ RELAY 
114 READY 1W READY 

RUN 
115 L-..L,J..L,J..L,J_J (.;1-(1 I vu' r u' I 0.....'-'"'./ RELAY 

116 

117 

118 

MOTOR SPACE HEATER 

119 .C-]VFO • MPM r:::=-]RUN T CR1 TRIP ALARM T 1RCR STATUS 
L________ TO PLC L________ TO PLC 

,-------]READY .1,wcR STATUS 
-c:::::_ TO PLC 

~ CONTROL DIAGRAM 1 

NOTES: 

m ~~~WR S/tl§p~~g~ri~s~ECTION MODULE, 

m ~f~fER~0kltt: f8L~PE5cif11~l6~~.CED VOLT AGE 

m f~1~f t~\5os~E ULN~~~1E'&~~E~~TsfE~gf:0?'5CONNECT 

G:j NOTE NOT USED. 

~ ~~~~ Li~IT o~~~T~Dc~ii~1 i~~~ ~~~T~g~T~~fLVE 
VALVE IS COMPLE TELY CLOSED. 

(§1 ~g;o1~1~~GH~D-TtfF_PR~~o??~l~~~T~~~~1~~ THE 
HAS TO BE IN THE "HAND" POSITION. FOR TESTING OF 
THE MOTOR ONLY, THE SELECTOR SWITCH CAN BE IN 
THE "OFF" OR "REMOTE" POSITION. 

LEGEND: 

~OCATED IN SkV DISCONNECT CABINET, MVDS-P2. 

■ LOCATED IN THE FIELD CAT MOTOR OR VALVE). 

.A. LOCATED IN VARIABLE FREQUENCY DRIVE CVFD) 
CABINET, MVVFD-P2. 

I 
CONTINUED ABOVE RIGHT 
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REPLACE ALL FILTER CONTROL PANEL INDICATING 
LIGHT LAMPS WITH LED CLUSTER TYPE LAMPS 
SEE SECTION 16485.2.1. TYP 4 PANELS. 

c, i ~~,:=-~~~ T~•t _ _J 

FI LTE~O~ \ --------, 
TEm1i~ING) ~a~~C-3PH 1-------. rr 1 

I !EX I STING ) __ y___ I 
I --- -

c§~c ~ 

P=I 
I.:.·.:.:. IIIB ij 

l!!!!!!I ~~ ~ 
~ I® !.2.2z.2~11 ~ ~ 

[,e] 

~~ 
HS-19O 12 

OPEN--CL OS E 

cl , I ~ ; ~ ; ; iGjl l ~_: 

~ 
=~:;J 

el ~ ~ ~ 
i fl) [§] ~ fl) ~ fl) i fl) 

i i i i i 

FILTER 1 
FILTER CONTROL CONSOLE TERMI NAL 

FRONT PANEL Moos. nYP. 4> m 0Ox 
(LOCAL) 

SWITCHED 
+24VDC 

FROM 
OTHER 

FILTER 1 
VAL ES 

F~r~ ◊--------------------------------, futlt yc·:•□5s1'~ 
OPEN TO , _ TB-1 90 

REL AY FU TURE : TB -1 9 
FROM PLC : HS-1 1 O 1 

CL~~f ◊-----------------------------, i OPEN--CLOSE ,,~ .. ·~ · ~ 

OP 19 

i:[lCLY-110B 

REM::-i VALVE V- 19 
Ex1s~Y~G l----0 0PEN I NPUT 

JUMPER 7 35 

OPEN 

'~ 

11 VAL VE 
ACTUATOR 

,1 MOTOR 

11 M 

I 
CLOSE 

MONITOR 
RELAY 

"READY" 

vc_s0-;,V_os : : _________________________ o_P_tQ JUMPER 1 ,, ,, 35 

LOCAL , REMOTE VCS-110B : ______________ , ,-- - L----- -------- ,, STOP/ 

RELAY : , EXIST ING 0-~-- ~0PEN 

/ STPP ------0- •, 
- 2 l --,_t ---- - t ----- -------- -- 3~AINTAIN 

vc5pJ~DB ,,,- : 1 T n •• ,. 

_J_o-----0', : '-cCL ~ 0 
3 • _______________ H.J 

CLOSE 
~3 

sr 
COMMON ~· 

L... ___ _ 

<TYPICAL) 

24VDC 

P-3110B 
3 #12 . 
#1 2 GND 
TC 

C-611 OB 
16 #14 . 
TC 

1.3A 
FILTER 1 

AUXIL I ARY 
INFLUENT 

VAL VE 
480VAC 3PH 

V- 118 

~

TB-11 O 

- t'~s-1-----------24voc------<> ~~~Ef4vDc 
15 +24VDC COM 

_ ;~-
1
-----------~~~------<> Y.~kXBY" 

14 ·r Cl Y;:!._1 OB -1c:LOSED 
INTERLOCK 
RELAY 

FULL 
CLOSED 
LIGHT 

FULL 
OPEN 

- -0---------=---------~-I~_H_T __ -<> r~l Y,~EMOTE" 
18 

- -0 
12 

24VDC 
COM 

CFCP ) 

,, m ·--· • '··Jr······;cs-"oa Ls(il).□" 51:: :: :: :: :: :: :: :: :: :: :: :: ;·1 • ·,::~::: :+:1 •:3:oe 
120+--------------------------<> ret~ECLOSED 

--------<> ret~EOPEN 

, ~ I 1 "FULL OPEN ,- 7 8 

4 : : : 4T 1 : 24VDC COM 
I I 1 ~ : I ,-,!lccF,eCP-'I ___ _ 
: : : VALV~-A~~U_A~~·------,--:-- - T 

i L;~~~~~----_-_-~:::::::::::::~_! • 

TO 
FUTURE 
PLC 

NOTES: 

1 , SEE GENERAL NOTES ON SHEE T GE-2 . 

@ CONDUCTORS NOTED ARE PART OF A SINGLE 
480VAC 3PH POWER TRAY CABLE. 

(TI CONDUCTORS NOTED ARE PART OF A SINGLE 
24VDC CONTROL TRAY CABLE . 

m CONDUCTORS NOTED ARE PART OF A SI NGLE 
24VDC CONTROL TRAY CABLE . 

[[) ADD CLOSED INTERLOCK RELAYS IN THE 
EXISTING FI LTER CONTROL PANELS FOR 
THE NE W AUX ILIARY I NFLUENT VALVES , 
V- 11B , V- 21B , V- 31B , V-41B. WIRE A 
CONTACT FROM THE AUXILIARY I NFLUENT 
VAL VE I N SERIES WITH THE WASTE 
WASH WATER VALVES, V-19, V-29 , V-39, 
V-49 , OPEN CIRCUIT AS SHOWN . 

(§] PROGRAM THE EX ISTI NG WASTE WASHWATER 
VAL VES, V-19, V-29 , V- 39 , AND V- 49, 
ACTUATOR RELAY "S4" TO BE CLOSED WHEN 
THE VALVE I S "FULL CLOSED" . ADD JUMPERS 
IN TH E EXISTING FILTER CONTROL PANEL TO 
WIRE THE RELAY TO INTERLOCK WITH THE 
AUXILIARY INFLUENT VALVE OPEN CIRCU IT 
AS SHOWN . 

(TI FDR All FOUR FI LTER CONTROL CONSOLES 
REP LACE AL L TH E EX ISTI NG I NDICATING 
LIGH T LAMPS WITH LED CLUSTER TYPE LAMPS . 

8 , SEE SPECIFICATION SECTIONS 15200 AND 
15201. VALVE AC TUATORS SHALL BE ROTORK 
TO MATCH THE OWNERS EXIST ING VALVE 
ACTUATORS . TERMINAL NUMBERS ARE 
TYPICAL OF THE ANTICIPATED ROTORK 
VAL VE TERMINAL NUMBERS. CONTRACTOR 
SHALL CONFIRM TERMINAL NUt.tBERS WITH 
VALVE FURNISHED AND ADJ UST DIAGRAM 
ACCORDINGLY. 

LOCATIONS 
e FIELD . VALVE CON TR OL STATION CVCSJ 
■ RELAY PANEL 
~ VAL VE ACTUATOR 

FILTER CON TR OL PANEL C FCP) 
CEXISTINGI 

♦ EX IST ING EQUIPMENT 
CLOCATION VARIES) 

♦ FUTURE PROGRAMMABLE 
L OG IC CONTROL LER C PLC J 

TERMINALS 
0 F IELD TERM INAL , VALVE CON TROL 

STATION (VCSl, OR DEVICE P IN 
□ RELAY PANEL TERMINAL 
1Z1 VALVE ACTUATOR TERMINAL 
0 F ILTER CONTROL PANEL <FCP l TERMIN AL 

CEX IST INGl 

◊ EXISTING EQUIPMENT 
CTYPE VARI ES) 

◊ FUTURE PROGRAMMABLE 
LOG IC CONTROLLER <PLC l 

: 
~ 

CONTROL DIAGRAM - OPEN/CLOSE VALVE WITH VCS, V-11B - AUXILIARY INFLUENT VALVE 
<TYPICAL FOR VALVES 

V-11 B, V-21 B, V-31 B, V-41 Bl 
11 R 1126107 RAW RECORD DRAWINGS SCALE I W,'RNING RECORD DRAWING • I I 2004 SYSTEM CAPACITY IMPROVEMENTS I Sf£ET ~ t--+---+-t---------t O ½ 1 DESIGNED J DEERKOP This record drowri hos been p repared, entirel or ri M w H South Fork Water Board 

•· t--+---+-t---------t ~ port on the bosis o?unverified information complied ond 16882 atb'IW ..... Otegon Cly, OR 97046 WATER TREATMENT PLANT 
~ 1-+---+-t---------; NONE IF THIS B-'R OOE,~ DRAWN J DEERKOP furnis.hed by other• to the. preparer who ls _n(!t FILTER VALVES 
D 1-+---+-t---------; NOT MEASURE 1 re9pon91ble for ony InoccurocIes, er rors or omIsS1ons "An w., Shoe 19'6" 
~ REV I OATE I BY I OESCRIPTION I T~~~ ¥SA;rrJs CHECKEO R SCHUBACH which moy hove been !~c~r~~~~f~d into the document p~= CONTROL DIAGRAM 

E-10 



I 
~ 
~ 

~ 
;, 

§ 

I 
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240VAC 
3 PHASE 

PANEL BOARD 
PP-A 

20A 3P 
CIRCUIT BREAKER 

<~~:G~-----
2;g~ ~------T2 
60Hz ~ lr------

-----0-- - - - - - -

~

FROM 
a~k~o- - - - - - - - - - - - - - - - - - - - - - - 7 

TO PLC RELAY I 

(EXISTING) c:~~~ ◊------- ______ --------- -i 7 

RELAY HS1-090 : : 

LOCA-LO~FR-EMOTE HCJiPi°NgQ ) : 
/ ---1..,_ / I 
~ 0-----0- - - ,- - - - - - -

HSC-090 ) 
'::E ,' 

o--------o!---------

OPEN 
3S 

CLOSE 
33 

OPEN 

I~ 

11 VALVE 
I ACTUATOR 
11 MOTOR 

I M 
I 

I 
CLOSE 

FSH- 090 VAL VE 
~ ~ - -o- - - - - - - - -◊ ~t~bJ 
1 SW ITCH 

' 
MONITOR 0---:0--------­

RELAY 
_______ -◊ ~b~E~24 VOC 

- - - - - - - - o t b~M5~voc 

o- - - - - - -1- - o ¥~kX~v" 
"READY" r--­

' - - ._ __ 

' ' ' ' - , ---

' ' ' ' ·,-- -- ---~ 

' ' 1-1 I 

I I: r:r--~, ~ 

TO PLC 
(EXISTING) 

POSITION -

-----,----- _ :_:: '0- --------◊rnLY,~E " 
+24VOC , ,-•----0--- MOTE 

HS1-O9O ----- -, c gg~~ROLS : -~L_L1 ------◊ SPARE L('}(R , , 36 ON , 0 ' ,,----------L1 , 

' ",,,-<>- - - : : • '-, ,-0- ---------::-~ 
i , c _______ _:'~LVE ACTUATOR : : ' ~•-

~ INDI CATOR 
ZI1 - 090 

~ "------ -:-~J '- -:£ ______ J I "::' 

' 

NOTES: 

1 , SEE GENERAL NOTES ON SHEET GE-2 . 

!t) VAL VE ACTUATOR FURN ISHED BY MANUFACTURER 
IN ACCORDANCE WITH THE NEC AND APPLICABLE 
CODES. AC TUA TOR INTER I OR DEV ICES ARE 
PARTIALLY SHOWN ON THE CONTROL DIAGRAM. 

3, SEE SPECIFICATION SECTIONS 15200 AND 
15201. VALVE ACTUATORS SHALL BE ROTORK 
TO MATCH THE OWNERS EXISTING VALVE 
AC TUATORS. TERMINAL NUMBERS ARE 
TYPICAL OF THE ANTICIPATED ROTORK 
VAL VE TERMINAL NUMBERS , CONTRACTOR 
SHALL CONFIRM TERMINAL NUMBERS WITH 
VALVE FURNISHED AND ADJUST DIAGRAM 
ACCORDINGLY . 

-----, 
! ei~~~e6:~o I 

l~~~ili~>J 
r;c;;-;A~E-;:- 1 

P-3090 
3 #12. 
fJ,2 GND 

I (EXIST ING) I ____ J 

C-6090 
1 #16TSP, 
12 #14, 

f11J~D 

C-6090A 
1 #16TSP, 
18 #14, 
#14 GN0 
1 112" 

VALVE 

C-6O9OF I 
2 #14, I 

#14 GND 1 

314" I 

VAULT 

BURIED 
VALVE 

240VAC 3PH 
V-09 

NEW VALVE VAULT 

FLOOD 
SWITCH 

LSH-090 

LOCATIONS 
e FIELD, VALVE CONTROL STATION CVCSl 
■ RELAY PANEL 
fl VALVE ACTUATOR 

FILTER CONTROL PANEL C FCP l 
♦ EXISTING EQU IPMENT 

(LOCA T ION VARIES) 
♦ PROGRAMMABLE LOGIC 

CONTROLLER C PLC) 
_ LL _L1_ ◊VALVE J 

_ □- 11 I I POSITION TO PLC ;: ~t i II 11_¢(4-20mAl (EXISTING) ~-c,--,1 
( EXISTING I 

TERM INAL S 

e L OOP L--◊ 
ISOLATOR 
IN1-090 

CONTROL DIAGRAM - OPEN/CLOSE VALVE WITH VCS, V-090 

0 F IELD TERMINAL, VALVE CONTROL 
STATION (VCSl, OR DEVICE PIN 

□ RELAY PANEL TERMINAL 
IZI VALVE ACTUATOR TERMINAL 
0 FILTER CONTROL PANEL <FCPl TERMINAL 

◊ EXISTING EQUIPMENT 
CTYPE VARIES) 

◊ PROGRAMMABLE LOGIC 
CONTROLLER ( PLC l 
CEXISTINGl 
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EXPOSED OR CONCEALED CONDUIT 

- - - - CONDUIT RUN UNDERGROUND OR IN CONCRETE 

--)--- CONDUIT RUN - CHANGE IN ELEVATION 

~ CONDUIT TURNING UP 

------- CONDUIT TURNING DOWN 

n 
---~ 

@] 

0 

0 

Qx-•a 

~ 

f-0 
a-Q 

c::==::J 

~ 

'c:::j' 

101 

ffi 
$,x-•a 

CONDUITS GROUPED TOGETHER BUT SHOWN 
AS A SINGLE LINE FOR CLARITY 

FROM FLOOR ABOVE TO FLOOR BELOW 

CONDUIT CAPPED, OR SEALED 

HOMERUN TO EQUIPMENT INDICATED 
(3/4" CONDUIT, 2 •12, 1 • 12 GND UNLESS 
OTHERWISE INDICATED> 

RACEWAY BOX 
• - BOX TYPE 

MH --- · MANHOLE 
HH ---· HANDHOLE 
PB - - - • PULLBOX 

JUNCTION BOX OR FITTING 

CONDUIT X - CONDUIT NUMBER 
(SEE CONDUIT SCHEDULE FOR DETAILS> 

INCANDESCENT, HPS OR MH FIXTURE 
X - LIGHTING PANEL DESIGNATION 
• - CIRCUIT NUMBER, o - SWITCH DESIGNATION 

UNSWITCHED FIXTURE (NIGHT LIGHT> 

WALL MOUNTED FIXTURE 

POLE, BRACKET, ARM ,bl\lD STREETLIGHT 

FLUORESCENT LIGHTING FIXTURE 

FLUORESCENT LIGHT FIXTURE, 
UNSWITCHED 

EMERGENCY LIGHT FIX TURE, 
BATTERY OPERATED 

EXIT LIGHT, SHOWN WITH TWO ILLUMINATED SIDES, 
ARROWS INDICATE DIRECTION OF EXIT 

A - FIXTURE TYPE 
(SEE LIGHTING FIXTURE SCHEDULE FOR DETAILS) 
• INDICATES APPROX. MOUNTING HEIGHT ABOVE 
FINISHED FLOOR. 
CLG INDICATES CEILING MOUNT 

LIGHT SWITCH 
X - LIGHITING PANEL DESIGNATION 
• - CIRCUIT DESIGNATION 
o • SWITCH DESIGNATION 
• - SWITCH TYPE 
3----- 3 WAY 
4-----4 WAY 
D----·DIMMER 
M----- MANUAL MOTOR STARTER 

x-• 
€. 

Bl 

~ 

~ 

el 

g 

1<111 

l<J -
c::::::::J 

L[J 

@ 

PLAN 

120V DUPLEX RECEPTACLE, NEMA 
CONFIGURATION 5 · 20R (WALL MOUNT> 
X - LIGHTING PANEL DESIGNATION 
• - CIRCUIT DESIGNATION 

- TYPE 
WP - - - WEATHERPROOF 
XP---· EXPLOSION PROOF 
GFCI-- GROUND FAULT CIRCUIT INTERRUPTER 

120V DUPLEX RECEPTACLE, NEMA 
CONFIGURATION 5 - 20R <FLOOR MOUNT> 

SINGLE SPECIAL PURPOSE RECEPTACLE 
240V 1 PHASE, ASTRISK INDICATES AMPERAGE 

WELDING RECEPTACLE 
ASTRISK INDICATES AMPERAGE 

SPECIAL PURPOSE RECEPTACLE 
480 VAC, ASTRISK INDICATES AMPERAGE 

FLOOR TYPE TELEPHONE OUTLET 

WALL TYPE TELEPHONE SYSTEM OUTLET 

WALL TYPE COMPUTER OUTLET 

LIGHTING PANEL 

POWER PANEL 

DISCONNECT SWITCH 

MOTOR 

© THERMOSTAT 

[](] 

@ 

@ 

---

HORN 

GROUND ROD ANO GROUND WELL 

GROUND ROD ¥4" x 10' - O" 
(UNLESS OTHERWISE NOTED) 

GROUND CONNECTION BOL TEO TYPE 

--e- GROUND CONNECTION - EXOTHERMIC TYPE 

- - - - - - BARE COPPER GROUND TO GROUND WIRE IN 
SLAB, OR UNDERGROUND GROUND GRID, SIZE AS 
NOTED 

ELECTRICAL SYMBOLS 

[B<J 

0D(] 

0 

B 

~ 

~ 

~ 

~ 

DJ<] 

~ 
1-0 

~ 

~ 

□ 

[!] 

ALARM HORN WITH STROBE 

AMPLIFIER/LOUDSPEAKER 

DETECTOR,• INDICATES TYPE 

SD----SMOKE DETECTOR 
HD----HEAT DETECTOR 
CD---·COMBINATION DETECTOR 

FIRE ALARM PULL STATION 

SEPAAATE OR ACCESSORY STROBE LIGHT 

FIRE BELL WITH STROBE LIGHT 

FIRE SUPRESSION SWITCH 

END-OF-LINE TERMINATOR 

INTERCOM SPEAKER 
• INDICATES TYPE, REFER TO SPECIFICATIONS 

INTERCOM SPEAKER WITH STROBE LIGHT 
• INDICATES TYPE, REFER TO SPECIFICATIONS 

INTERCOM WALL JACK 

INTERCOM HANDSET, WALL MOUNTED 

VIDEO CAMERA 
• INDICATES TYPE 

F---- FIXED 
PTZ-- PAN- TILT-ZOOM 

SECURITY ACCESS DEVICE, • INDICATES TYPE 
CR---·CARD READER 
KS---·KEY SWITCH 
PS --- · DIGITAL KEYPAD 

SEE NOTE,• INDICATES NUMBER 

CABLE NUMBER LEGEND 

XXX • 3 DIGIT CIRCUIT NUMBER 
<SAME AS EOPT TAG/LOOP NUMBER> 

T-XXX • TELEPHONE 
P-1XXX • 12. 47kVAC POWER 
P-2XXX • 4.16kVAC POWER 
P- 3XXX • 480VAC POWER 
P-4XXX • 120/208/240VAC POWER 

C- SXXX • 120VAC CONTROL 
C-6XXX • 24VDC CONTROL 

S- 7XXX • 4 - 20mA SIGNAL 
S-8XXX - OTHER SIGNAL(Sl 

D-9XXX • DAT A COMM/NETWORK 

SINGLE LINE DIAGRAM 

¥ 
$ 
0 

MEDIUM VOL TAGE VACUUM DRAW- OUT STARTER 

MEDIUM VOLT AGE DRAWOUT BREAKER 

ANSI RELAY DEVICE 
• INDICATES ANSI DEVICE 
(•) INDICATES QUANTITY 

25 ------ SYNCHRONISM CHECK RELAY 
27 ------ UNDERVOLTAGE 
27/47--- UNDERVOLTAGE, PHASE SEQUENCE, 

UNBALANCED VOLT AGE 
32------ DIRECTIONAL POWER RELAY 
4 1 - - - - - - FIELD CONT ACTOR 
43- - - - - • SELECTOR SWITCH 
49------ HIGH OIL TEMPERATURE 
50/51 --- INSTANTANEOUS AND TIME OVERCURRENT 
50/51N-- INST ANT ANEOUS AND TIME RESIDUALLY 

CONNECTED GROUND OVERCURRENT 
51G ----- GROUND FAULT 
60-----· VOLTAGE BALANCE 
62------ TIME DELAY 
63 - - - - - - SUDDEN PRESSURE 
67------ AC DIRECTIONAL CURRENT RELAY 
71L------ LOW OIL LEVEL 
81 -----· FREQUENCY RELAY 
83 ------ CONTROL POWER TRANSFORMER 
86------ LOCKOUT 
87TL- - - - TRANSFORMER DIFFERENTIAL 
87M- - - - • MOTOR DIFFERENTIAL 

THERMAi MAGNETIC Ml,' 

1 ~FRAME <AMPS) 

.)-. 
l . CONTINUOUS 

~AMPS 

.)-• 
'--TRIP (AMPS> '--TRIP SETTING 

BASED ON 
MOTOR 
HORSEPOWER t) __ LOW VOLT AGE DRAWOUT t CIRCUIT BREAKER 

l 
) -- COMBINATION NEMA RATED STARTER WITH MCP 

~ 
DISCONNECT AND CONTROL POWER TRANSFORMER 
ROMAN NUMERIAL - NEMA SIZE 
• - STARTER TYPE 
NO SUBSCRIPT---- FULL VOLTAGE NON-REVERSING 
RVAT -----------· REDUCED VOLTAGE 

AUTO TRANSFORMER 
FVR ----------- FULL VOLTAGE REVERSING 
2S2W ----------- TWO SPEED TWO WINDING 
2S1W ----------- TWO SPEED ONE WINDING 

□ VARIABLE FREQUENCY DRIVE 
VFD • INDICATES AMPERE RATING 

□ REDUCED VOLTAGE SOLID STATE STARTER 
RVSS • INDICATES AMPERE RATING 

□ 
0 

6) 
1--, 
'\01 

PACKAGED EQUIPMENT 
• INDICATES KW, KVA OR HP RATING AS INDICATED 

KEY INTERLOCK 

GENERATOR, RATINGS AS INDICATED 

MANUAL OR AUTOMATIC TRN,iSFER SWITCH 
RATINGS AS INDICATED 
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ME TERING DEVICE 
• INDICATES METER TYPE 

WHM------ WATT HOUR METER 
WM------- WATT METER 
AM------- AMMETER 
VM------- VOLTMETER 
PFM ------ POWER FACTOR METER 

AMMETER SWITCH 

VOLTMETER SWITCH 

POTENTIAL TRANSFORMER, 
RATIO AND NUMBER OF PT'S AS NOTED 

CURRENT TRANSFORMER, 
RATIO AND NUMBER OF CT'S AS NOTED 

FUSE, SIZED AS NOTED 

MOTOR, HORSEPOWER AS NOTED 
• INDICATES FULL LOAD AMPS 

TR,bl\lSFORMER WITH GROUNDED SECONDARY, 
KVA SIZE & VOLTAGE RATIO AS INDICATED 

FUSED CONTROL POWER TR,bl\lSFORMER 

ELECTRICAL. MOTOR OPERATED VALVE, 
WITH INTEGRAL REVERSING ST ARTER 

DISCONNECT SWITCH, SIZE AS NOTED 

FUSED DISCONNECT SWITCH, SIZED AS NOTED 

C.6PACITOR 

TRANSIENT VOL T AGE SURGE SUPRESSOR 

SOLID ST ATE METERING DEVICE 

50LID STATE MOTOR PROTECTIVE DEVICE 

LIGHTNING ARRESTOR AND SURGE CAPACITOR 

CROSSING OF CONDUCTORS- NOT CONNEC TED 

CONDUCTORS CONNECTED 
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0 CONTROL RELAY OR COIL 
• INDICATES DE VICE 

CR---- CONTROL RELAY 
TD ---- TIME DELAY RELAY 

(TIMING RANGE AS INDICATED) 
M ---- MOTOR STARTER 
PC ---- PHOTOCLELL 

NORMAI...L Y OPEN CONT ACT 

Jr NORMALLY CLOSED CONTACT 

TIMED CONTACTS - CONTACT ACTION DELAYED 
AF TER COIL IS: 

"t 
T 

y 
~ 

__..L_ 
0 0 

a..l..o 

u 
~ 
0: 
~ -
o-/4 

R 1/26/07 RAW 

= 
NORMALLY OPEN WITH TIME DELAY CLOSING 

NORMALLY CLOSED WITH TIME DELAY OPENING 

= 
NORMALLY OPEN WITH INST ANT CLOSING 
AND TIME DELAY OPENING 

NORMALLY CLOSED WITH INST ANT OPENING 
AND TIME DELAY CLOSING 

NORMALLY OPEN PUSHBUTTON 

NORMALLY CLOSED PUSHBUTTON, 

NO/NC MAINTAINED PUSHBUTTON 

THREE -POSITION SELECTOR SWITCH. 
H ----HAND 
M----MANUAL 
R---- REMOTE 
L ---- LOCAL 
A----AUTOMATIC 
0----0FF 

TWO-POSITION SELECTOR SWITCH: 

THREE POSITION SPRING RETURN -TO-CENTER 
MOMENT />RY CONT ACT SWITCH 

SINGLE POLE TOGGLE SWITCH 

RECORD DRAWINGS 

ELECTRICAL SYMBOLS 

SCHEMATIC DIAGRAM 

~ 
VACUUM OR PRESSURE SWITCH, 
CLOSE ON RISING PRESSURE 

°6,° VACUUt-A OR PRESSURE SWI TCH, 
OPEN ON RISING PRESSURE 

°?} FLOAT LEVEL SWITCH, 
CLOSE ON RISING LEVEL 

() 
FLOAT LEVEL SWITCH, 
OPEN ON RISING LEVEL 

'¾.!? NORMALLY OPEN 

oc,o NORMALLY CLOSED 

°""' NORMALLY OPEN HELD CLOSED 

o,do NORMALLY CLOSED HELD OPEN 

I MAINTAINED POSITION 

TE MPERATURE SWITCH, 

°?,'2 CLOSE ON RISING TEMPERATURE 

TEMPERATURE SWITCH, 
°c;' OPEN ON RISING TEMPERATURE 

c FLOW SWITCH, 
CLOSE ON INCREASING FLOW 

°T' FLOW SWITCH, 
OPEN ON INCREASING FLOW 

~ TORQUE SWITCH 
OPENS ON INCREASING TORQUE 

NONE 
~ DESIGNED p~l'o~ef~!db~~~w~? u~~!r~T:; fn~~~~:t?~n e6~~~11e: o~d 

IF THIS BAR DOES OR AWN MWH ST MIDAAD furnished by others to the preparer who le not 

~ IREV I DATE I BY DESCRIPTION 

WAANING I MWH STN<DARD RECORD DRAWING 

NOT MEASURE 1" responsible for ony inoccurocies, errors or omissions 
THEN DRAWING IS R SCHUBACH which moy hove been incorporated into the document 
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~ DIGIT AL INPUT TO PLC/RTU/DCS 

~ DIGIT AL OUTPUT FROM PLC/RTU/DCS 
NORt-AALL Y OPEN 

~ DIGIT AL OUTPUT FROM PLC/RTU/DCS 
NORt-AALL Y CLOSED 

~ ANALOG INPUT TO PLC/RTU/DCS 
4-20 mA UNLESS OTHER OTHERWISE NOTED 

~ ANALOG OUTPUT FROM PLC/RTU/DCS 
4 - 20 mA UNLESS OTHER OTHERWISE NOTED 

0 SOLENOID VAL VE 

D PILOT LIGHT 
• INDICATES LENS COLOR 

R----RED 
G-- --GREEN 
A---- AMBER 
W---- WHITE 

~ 
PILOT LIGHT PUSH -TO- TEST 
SEE ABOVE FOR LENS COLORS 

D<l HORN 

~ ELAPSED TIME METER 

..I"Lfl.r HEATER 

...L. GROUND CONNECTION 

-+- CROSSING OF CONDUCTORS-NOT CONNECTED 

-+- CONDUCTORS CONNECTED 

[[1J FUSE 

- VOLT AGE SURGE SUPPRESSOR 

.MWH 
Portlgnd 

"'-""' 

TYPICAL DUCTBANK 
JOINT /SUPPORT SPACING REV 042999 i E-lDB 

CONDUIT CL.AMP (TYP) 

l~wHERE LENGTH EXCEEDS 
3' •0" PROVIDE INTERMEOIATE 
SUPPORTS AT 3'·0" OC MAX 

iC"r~--"Z" FITTING 

3/4" GALVAAIIZED ADHESIVE MICHOR 
WITH NUT &, LOCKWASHER (TYPJ 

FACE OF WALL 

CONDUIT SUPPORT 
FLUSH MOUNT 

tlOIE; 
USE WATERTIGHT CONDUIT SEAL WHERE 
CONDUIT PENTRATIONS OF EXTERIOR 
WALLS ARE BELOW GRADE. 

REV 042599 iE- 212 

O· Z GEDNEY TYPE FSK 
THRU WALL SEAL OR EQUAL 

COtt'.lUIT 

WATERTIGHT CONDUIT SEAL 
BELOW GRADE EXTERIOR WALLS 

South Fork Water Board 
16882 a tblW 1M. Otegon cay, OR 97046 
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ABBREVIATIONS GENERAL NOTES 

I 
! 

A 
AC 
AF 
AM 
ANN 
AS 
AT 
ATS 
AIJTO 
AWG 

AMPERE, AUTOMATIC 
ALTERNATING CURRENT 
CIRCUIT BREAKER FRAME SIZE 
AMMETER 
ANNUNCIATOR 
ADJUST ABLE SPEED 
AMPERE TRIP 
AUTOMATIC TRANSFER SWITCH 
AUTOMATIC 
AMERICAN WIRE GAUGE 

BATT BATTERY 
BC BARE COPPER 
BKR BREAKER 

C CONDUIT, CLOSED 

CAP CAPACITOR 
CB CIRCUIT BREAKER 
CKT CIRCUIT 
CLF CURRENT LIMITING FUSE 
co• COMMON 
COMP COMPARTMENT 
CP CONTROL PANEL 
CPT CONTROL POWER TRANSFORMER 
CR CONTROL RELAY, CARD READER 
CT CURRENT TRANSFORMER 

'11 g~~ 
DISTRIBUTED CONTROL SYSTEM 
DISCONNECT 

~ DISTR DISTRIBUTION 

~ □PDP DOUBLE POLE DOUBLE THROW 
j □PST DOUBLE POLE SINGLE THROW 

~ 

~ 
-" I E 

EMERGENCY 
~ EMT ELECTRICAL METALLIC TUBING 
I ENCL ENCLOSURE 

ET• ELAPSED TIME METER 

I 
I 

I 
I 
: 
: 

I : 
~ 

F 
FDR 
FLA 
FLUOR 
FM 
FO 
FVR 
FVNR 

FREQUENCY, FUSE, FIXED 
FEEDER 
FULL LOAD AMPS 
FLUORESCENT 
FREQUENCY METER 
FIBER OPTIC 
FULL VOLT AGE REVERSING 
FULL VOLT AGE NON-REVERSING 

GEN GENERATOR 
GFCI GROUND FAULT CIRCUIT INTERRUPTER 
GND GROUND 

H HAND 
HD HEAT DETECTOR 
HH HAND HOLE 

HID HIGH INTENSITY DISCHARGE 
HOA HAND-OFF-AUTOMATIC 
HPS HIGH PRESSURE SODIUM 
HS HAND SWITCH 
HZ HERTZ 

IMC INTERMEDIATE METALLIC CONDUIT 
INCAND INCANDESCENT 
IND INDICATION 
INST INST ANT ANEOUS 
1/0 INPUT /OUTPUT 
lsc SHORT CIRCUIT CURRENT, AMPS 
ISO ISOLATION 

KA 
K/IJC 
KCMIL 
KVA 

L 
LCP 
LCS 
LOC 
LOR 
LOS 
LP 
LRA 
LS 
LTG 
LTS 

M 
mA 
MCP 
•Lo 
•ov 
•s 
•Ts 
•wH 

NEUT 
NP 

0 
OL 

PA 
PB 
PC 
PCM 
PF 
PFM 
PH 

JUNCTION BOX 

THOUSAND AMPERES 
THOUSAND AMP INTERRUPTING CURRENT 
THOUSAND CIRCULAR MILS 
KILOVOLT AMPERE 

LOCAL 
LOCAL CONTROL PANEL 
LOCAL CONTROL STATION 
LOCAL 
LOCAL-OFF -REMOTE 
STOP LOCKOUT PUSHBUTTON 
LIGHTING PANEL 
LOCKED ROTOR AMPS 
LEVEL SWITCH 
LIGHTING 
LIGHTS 

MOTOR CONT ACTOR COIL 
MILLIAMPERE 
MOTOR CIRCUIT PROTECTOR 
MAIN LUGS ONLY 
MOTOR OPERATED VAL.VE 
MANUAL MOTOR ST ARTER 
MANUAL TRANSFER SWITCH 
MOTOR WINDING HEATER 

NEUTRAL 
NAMEPLATE 

OPEN, OFF 
OVERLOAD 

PUBLIC ADDRESS 
PUSHBUTTON, PULLBOX 
PHOTOCELL 
PROCESS CONTROL MODULE 
POWER FACTOR 
POWER FACTOR METER 
PHASE 

PL PILOT LIGHT 
PNBLD PANELBOARD 
pp POWER PANELBOARD 
POS POSITION 
POT POTENTIOMETER 
PRI PRIMARY 
PT POTENTIAL TRANSFORMER 
PTZ PAN-TILT-ZOOM 
PWR POWER 

R REMOTE 
RECPT RECEPTACLE 
RGS RIGID GALVANIZED STEEL 
RMS ROOT MEAN SQUARE 
RTU REMOTE TERMINAL UNIT 
RVSS REDUCED VOLTAGE SOLID STATE 

SEL SW SELECTOR SWITCH 
SEO SEQUENCE 
SHLD SHIELDED 
SIG SIGNAL 
SP SPARE 
SPOT SINGLE POLE DOUBLE THROW 
SSM SOLID STATE METER 
SSMP SOLID STATE MOTOR PROTECTOR 
SP HTR SPACE HEATER 
SPST SINGLE POLE SINGLE THROW 
ST, SH SHUNT TRIP 
STR STARTER 
SW SWITCH 
SWBD SWITCHBOARD 
SWGR SWITCHGEAR 

TACH TACHOMETER 
TB TERMINAL BOX 
TERM TERMINAL 
TM REPEAT CYCLE TIMER 
TD TIME DELAY RELAY 
TS TEMPERATURE SWITCH 
TSH TEMPERATURE SWITCH, HIGH 

1. ALL RACEWAYS AND EQUIPMENT SHALL BE INST Al.LED AND GROUNDED IN 
ACCORDANCE WITH THE LATEST EDITION OF THE NATIONAL ELECTRICAL. 
CODE AND APPLICABLE LOCAL CODES. 

2. THE CONTRACTOR SHALL VERIFY THE EXACT LOCATION OF TERMINAL BOXES AND 
CONDUIT ENTRANCES OF ALL EQUIPMENT AGAINST APPROVED SHOP DRAWINGS 
BEFORE STUBBING UP CONDUITS. 

3. CONDUIT RUNS ARE SHOWN DIAGRAMMATICALLY ONLY AND SHALL BE INSTALLED IN A 
MANNER TO PREVENT CONFLICTS WITH EQUIPMENT OR STRUCTURAL CONDITIONS. 
EXPOSED CONDUIT SHALL BE INSTALLED PARALLEL OR PERPENDICULAR TO BEAMS 
AND WAL.LS. REFER TO SPECIFICATION 16110 FOR ADDITIONAL REQUIREMENTS 
RELATED TO CONDUIT INSTALLATION .. 

4. IN THE EVENT OF INTERFERENCE BETWEEN ELECTRICAL EQUIPMENT SHOWN ON THE 
DRAWINGS AND OTHER EQUIPMENT, THE CONTRACTOR SHALL NOTIFY THE ENGINEER 
IN WRITING AND THE ENGINEER SHALL APPROVE PROPOSED CHANGES BEFORE THEY 
ARE MADE. 

5. ALL SURFACE MOUNTED PANELS AND PANELBOARDS ON THE INTERIOR OF EXTERIOR 
WALLS ABOVE GRADE OR IN OTHER LOCATIONS CONSIDERED DAMP OR WET SHALL BE 
MOUNTED SO AS TO MAINTAIN Al/,~" <MINIMUM) AIR SPACE BETWEEN THE 
ENCLOSURE AND THE WALL. 

6. LOCATION OF PULLBOXES ARE APPROXIMATE. THE CONTRACTOR SHALL COORDINATE 
EXACT LOCATION OF PULLBOXES WITH MECHANICAL PIPING AND SHALL BE 6" 
(MINIMUM) AWAY FROM MECHANICAL PIPING FLOW LINES. 

7. ONLY MAJOR PULLBOXES ARE SHOWN. THE CONTRACTOR SHALL PROVIDE /IDDITIONAL. 
PULLBOXES WHERE REQUIRED TO MAKE A WORKABLE INSTALLATION. 

B. THE WORK SHALL BE PERFORMED IN ACCORDANCE WITH THE DETAILS WHETHER OR 
NOT THEY ARE REFERENCED ON THE DRAWINGS. 

9. ALL CONDUIT RUNS CROSSING EXPANSION JOINTS SHALL HAVE EXPANSION OR 
EXPANSION AND DEFLECTION TYPE FITTINGS. FOR LOCATIONS OF EXPANSION 
JOINTS, REFER TO THE STRUCTURAL DRAWINGS. 

10. NOTE NOT USED. 

11. THE WIRING DIAGRAMS, QUANTITY AND SIZE OF WIRES AND CONDUIT REPRESENT A 
SUGGESTED ARRANGEMENT BASED UPON SELECTED ST AND ARD COMPONENTS OF 
ELECTRICAL EQUIPMENT. MODIFICATIONS ACCEPTABLE TO THE ENGINEER MAY BE 
MADE BY THE CONTRACTOR TO ACCOMMODATE EQUIPMENT ACTUAL.LY PURCHASED. 
THE BASIC SEQUENCE AND METHOD OF CONTROL MUST BE MAINTAINED AS INDICATED 
ON THE DRAWINGS AND/OR SPECIFICATIONS. 

12. MCC AND SWITCHGEAR COMPARTMENT DESIGNATIONS SHALL BE AS INDICATED BELOW: 
BLANK/SPACE: CONTAINS NECESSARY BUS AND HARDWARE FOR FUTURE 
ADDITION OF BREAl<ERS OR ST ARTERS. 

SPARE= CONTAINS A COMPLETE INSTALLED BREAKER OR STARTER AVAILABLE 
FOR FUTURE USE. 

13. SEPARATE POWER, CONTROL AND INSTRUMENTATION WIRING (SEE SPECIFICATION 
16050). PROVIDE SEPARATE CONDUIT, PULL AND JUNCTION BOXES. PROVIDE 
SUITABLE CABLE BARRIER WITHIN PULL OR JUNCTION BOXES WHERE SEPARATION 
OF WIRING IS NOT SHOWN ON THE DRAWINGS. 

14. NOTE NOT USED. 

15. THE ELECTRICAL UTILITY WILL NOT BE RUNNING POWER TO THE SITE UNTIL 
AUGUST 2004 AT THE EARLIEST. THE CONTRACTOR SHALL BE RESPONSIBLE TO 
PROVIDE ALL CONSTRUCTION POWER UNTIL AFTER THE UTILITY BRINGS POWER 

UPS UNINTERRUPT ABLE POWER SUPPL y I TO THE SITE. 

V 
VA 
VAR 
VFD 
VM 
VP 

VOLT AGE, VOL TS 
VOLT AMPERE 
VOLT AMPERE REACTIVE 
VARIABLE FREQUENCY DRIVE 
VOLTMETER 
VAPOR PROOF 

W WATTS, WIRE 
WM WATT METER 
WP WEATHERPROOF 

XFMR TRANSFORMER 
XMTR TRANSMITTER 

16. FURNISH, INSTALL AND CONNECT CONDUIT AND WIRE FOR ALL PANELBOARD AND 
MISCELLANEOUS LOADS, THEIR CONTROLS AND APPURTENANCES. CONDUIT AND 
WIRE SHALL BE INSTALLED IN ACCORDANCE WITH THE SPECIFICATIONS AND 
APPLICABLE CODES. MINIMUM CONDUIT SIZE FOR PANEL-BOARD LOADS SHALL BE¾" 
FOR SURF ACE MOUNTED AND 1" FOR ENCASED CONDUITS IN ACCORDANCE WITH 
SECTION 16110. MINIMUM WIRE FILL SHALL BE 3•12, •12 GROUND FOR 3 PHASE 
LOADS AND 2•12, •12 GROUND FOR 1 PHASE LOADS, OR LARGER AS SHOWN OR 
REQUIRED BY CODE IN ACCORDANCE WITH SECTION 16120. LAST TWO DIGITS OF 
CABLE NUMBER FOR LOADS FED FROM PANELBOARDS SHALL BE THE CIRCUIT /POLE 
NUMBER. 

17. NOTE NOT USED. 

18. FURNISH, INST ALL ANO CONNECT CONDUIT AND WIRE FOR ALL EQUIPMENT. 

19. SEE DRAWINGS OF OTHER DISCIPLINES. INFORMATION WHICH AFFECTS ELECTRICAL 
SCOPE ANO WORK IS SHOWN IN THE DRAWINGS OF OTHER DISCIPLINES, 
I.E. MECHANICAL, CIVIL, ETC. 

20. EQUIPMENT LOCKOUTS SHALL BE IN STRICT ACCORDANCE WITH OWNER'S 
REQUIREMENTS. 

21. ELECTRICAL. DEMOLITION NOTES, WHERE APPLICABLE: 
BIDDING CONTRACTORS SHALL VISIT THE SITE TO ASSESS THE SCOPE OF 
DEMOLITION, REMOVAL AND MODIFICATION WORK. 

ELECTRICAL CONTRACTOR AND THE OWNER SHALL DE-ENERGIZE ALL WIRING 
PRIOR TO REMOVAL OF EQUIPMENT. DEVICES, MOTORS, INSTRUMENTATION 
CONTROL PANELS, ETC. CONTRACTOR SHALL OBTAIN PRIOR APPROVAL FROM 
THE OWNER. 

ELECTRICAL CONTRACTOR SHALL FIELD VERIFY CONDUIT RUNS PRIOR TO 
DEMOLITION AND REMOVAL. 

EXPOSED RACEWAYS: REMOVE CONDUIT, WIRES AND BOXES. PATCH TO MATCH 
EXISTING FINISH ALL OPENINGS IN WAL.LS AND FLOORS. 

CONCEAL.ED CONDUITS IN THE SLAB: REMOVE EXISTING WIRES TO THE 
EXTENT POSSIBLE AND ABANDON CONDUITS IN THE SLAB. CUT CONDUIT FLUSH 
AND PATCH THE FLOOR TO MATCH EXISTING. 

CONTROL PANEL: ELECTRICAL CONTRACTOR SHALL DE-ENERGIZE AND REMOVE 
ALL CONDUIT AND WIRE AS DESCRIBED ABOVE. CONTRACTOR SHALL REMOVE 
PANELS AS NOTED ON THE CONTRACT DRAWINGS. REFER TO NOTE ABOVE FOR 
DISPOSITION OF ENCASED CONDUITS. 

MOTOR CONTROL CENTERS: DISCONNECT AND REMOVE ALL CONDUITS AND 
WIRING TO EXISTING STARTERS AND/OR BREAKERS, PANELBOARDS, BRANCH 
CIRCUITS, INTERLOCKS AND STATUS WIRING WITHIN THE MCC. 

REFER TO SECTION 16050 FOR ADDITIONAL. ELECTRICAL DEMOLITION AND 
REMOVAL REQUIREMENTS. 

22. THE CONTROL DIAGRAMS ARE DRAWN BASED ON THE EQUIPMENT AND DEVICES OF A 
SINGLE MANUFACTURER. THE LCP SUPPLIER ANO SUPPLIER OF THE MCC PLC 
SECTION MUST MODIFY THE DIAGRAMS TO REFLECT THE ACTUAL EQUIPMENT BEING 
FURNISHED, AND COORDINATE WITH THE MCC SUPPLIER. 
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INSTRUMENTATION SYMBOLS SUPERVISORY CONTROL, ALARM, & DATA INSTRUMENT IDENTIFICATION TAG LETTER< 

@ 
ACOU IS IT ION (SCADAl SYMBOLS FIRST LETTER SUCCEEDING LETTERS 

INSTRUMENT OR OTHER COMPONENT TO BE 
MOUNTED IN THE FI ELD @ G @) INDI CATOR/CONTROLLER/RECORDER OR ALARM NORMALLY ACCESS I BLE LETTER MEASURED OR MODIFIER REN>OUT OR OUTPUT MOOIFER 8 

HIGH/L OW SELECTOR INITIATING VAAIN3LE PASSIVE FUNCTION FUNCTION 

@) INSTRUMENT OR OTHER COMPONENT TO BE TO OPERATOR FROM MMI. 

l2J ID RELA TED DEVICE PERFORMS LINEARIZING A NlALYSIS ALAAM 
MOUN TED I NS IDE LOCATION AS MARKED OR SQUARE ROOT FUNCTION 

@ B BURNER FLAME USER'S CHOICE USER'S CHOICE SEA'S CHOICE 

@ 
INTERNAL FUNCT ION NOT NORMALL Y ACCESSIBLE TO OPERATOR 

CONDUCTIVITY INSTRUMENT OR OTHER COMPONENT TO BE 00 ~ EJ ~5~~l~~o~~vb~E o~~~~~~~s F~~~~ ~6~ YING, 
.. 

C CONTROLLER 
MOUNTED ON FRONT OF LOCATION AS !ELECTRICAL> 
MARKED ---- DATA LINK D DENSITY DIFFERENTIAL. 

@@ 0 GENERALI ZED FOR COMPLEX INTERLOCK 
SINGLE INSTRUMENT OR OTHER LOG I C - SEE SCHEMATICS OR 

~ 
E VOLTAGE CEI.FJ PRIMAAY ELEMENT 

COMPONENT HAVI NG MULTI PLE FUNCTIONS SPECIFICATIONS GENERALIZED FOR COMPLEX I NTERLOCK LOG I C PERFORMED IN SOFTWARE , 
F FLOW/FUEL RATIO SEE SC HEMATICS OR SPECIFICATIONS FOR DETAILS. 

1'xxXl INSTRUMENT OR OTHER COMPONEN T TO BE -lf--ff- PNEUMATIC PRESSURE (Pl SIGNAL G GAGING <DIMENSIONAL.I GLASS 
FURNISHED AND I NSTALLED BY OTHERS HANO IMANUAI...L Y ~8!, IN THE FU TURE (3) INDICATES QUANT I TY OF SIGNALS <THREE) 

' 
~=DISCRETE !OIGI TALJ OUTPUT 

H INITIATED) HIGH 
--- ELECTRIC SIGNAL = DISCRETE <OI GITALI INPUT 

@ INSTRUMENT OR OTHER COMPONENT TO BE I CURRENT CELECl tlDICATE 

MOUNTED ON FRONT OF LOCATI ON --- ELECTRIC POWER J POWER SCAN 
AS MARKED 

-t-t--f: HYDRAULIC LI NE 

' ' = ANALOG OUTPUT 

K TIME OR CONTROL STA. 

@) INSTRUMENT OR OTHER COMPONENT TO BE = ANALOG INPUT TIME SCIEDULE 

MOUNTED INS IDE LOCATION AS MARKED --- MAIN PROCESS PIPING 
L LEVEL LIGHHPILOT> LOW 

" 
MOISTURE OR MIDDLE OR 

@ INDICAT ING LI GHT MOUNTED IN THE FIELD; cA::P SON I C SIGNAL HUMIDITY INTERMEDIATE 
8 MAY BE MOUNTED ON A CONTROL STATION N TORQUE ISOLATOR 

® 
~ CAP I LL I ARY TUB I NG CF I LLED SYSTEM l MISCELLANEOUS ABBREVIATIONS 0 USER'S CHOICE ORIFICE 
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~ 
0 OUNHITY 
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DEV DEVIATION 0/C/A OPEN/CLOSE/AUTO 
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~ 
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VAL.VE DMlPER 
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NOR/BU NORMAL/BACKUP WWTP WASTE WATER TREATMENT PLANT 

NOTES 
120VAC NEUTRAL 1. ADDITIONAL INSTRUMENTATION AND CONTROL SYMBOLS MAY BE USED AS 
CPT-P2 CPT-P2 REQUIRED , SYMBOLS AND NOMENCL ATURE ARE BASED ON ISA STANDARD 
' ~ 

~120H/BLK .._. ._ ..., PUMP PRE -LUBE s s. 1. 
SV2X TB1 - D14 SV2 TB1-016 SOLENOID 2 , SEE ASSOCIATED ELECTRICAL ANO MECHAN I CAL SYMBOL SHEETS FOR 

(ENERGIZE TO ADDITIONAL SYMBOLS AND ABBREV I ATIONS . 

1 4 1SV2/BLU • V LUBRICATEl 3 . FOR DETA ILS OF METER COUPLING ANO OTHER MECHANICAL EQUI PMENT ( e.Q. 

l i CR1 VALVES. PUMPS. ETC.) SEE MECHANICAL DRAW INGS AND SPECIFICATIONS . 
CSTARTJ LSLX JUX-P2 TB1-~ 15 CR -P2 TB1 -0~ PUMP MOTOR 
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§ ZSX -BV J~HXu~2 2 4 I i "' 4 1 CR-P2/BLU ""' 2 7 
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ZSHX-P2 TB1-Q18 1 I 
PUMP RUNNING 6 , CONTRACTOR IS RESPONS I BLE FOR ALL COORDINATION BETWEEN AL L DIVISIONS 

6 7 1ETMIBLU ""' G 2 ~ 
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NEuTRAL 
8. ALL EQUI PMENT, DEVICES , ETC. SHOWN ARE NEW TO BE 
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