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FILTER FABRIC 

12" (TYP.) 

NOTES: 

1) FOR EXTENTS OF RIPRAP SLOPE & DITCH LINING,
SEE PLANS.
2) PLACE RIP RAP ON GEOTEXTILE FABRIC.
GEOTEXTILE FABRIC SHALL BE LINQ 180EX, 8oz.
NON-WOVEN OR APPROVED EQUAL.
3) RIPRAP SHALL BE MIN. 3"-9" DIA. WITH AN 
AVERAGE DIA. = 6"
4) RIPRAP SHALL BE CRUSHED LIMESTONE (NO 
SANDSTONE). 
5) ALL BRUSH AND ROOTS SHALL BE REMOVED
BEFORE INSTAL�rON OF GEOTEXTILE FABRIC.
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FORCE MAIN PIPE INSTALLATION 
PER DETAIL 
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COMBINED UTILITY TRENCH DETAIL

NOT TO SCALE 

1. THE LOCAL ELECTRIC UTILITY WITH FURNISH AND INSTALL THE PRIMARY CABLE & CONDUIT.

2. THE TRENCH BOTTOM SHALL BE LEVEL AND FREE OF ANY SHARP OR LARGE OBJECTS GREATER THAN 1" IN DIAMETER.

3. KEEP THE TRENCH CLEAN, OPEN, & ACCESSIBLE UNTIL THE LOCAL ELECTRIC UTILITY INSTALLS THE CABLE. IN THE
EVENT OF A CAVE• IN OR STANDING WATER, CLEAN OR RE-DIG THE TRENCH.

4. BACKFILL OVER CONDUIT SHALL BE CLEAN AND FREE OF ANY LARGE DEBRIS OR OBJECTS.

5. DITCH MARKING TAPE SHALL BE INSTALLED 12" BELOW FINISHED GRADE.

6. END TRENCH 10" FROM ENERGIZED TRANSFORMER PAD OR PEDESTAL. LOCAL ELECTRIC UTILITY WILL SPECIFY TRENCH 
LOCATION. USE CAUTION NEAR EQUIPMENT TO AVOID CABLE DIG�N. CONTACT THE LOCAL ELECTRIC UTILITY
SUPERINTENDENT OF CONSTRUCTION FOR FURTHER INFORMATION.

7. END TRENCH 6" FROM BASE OF POLE OR STAKED LOCATION. LOCAL ELECTRIC UTILITY WILL SPECIFY TRENCH
LOCATION. USE CAUTION NEAR EXISTING RISER POLES TO AVOID CABLE DIG-IN. CONTACT THE LOCAL ELECTRIC UTILITY
SUPERINTENDENT OF CONSTRUCTION FOR FURTHER INFORMATION.
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SITE DESCRIPTION
PROJECT NAME:

COUNTY:

DESCRIPTION:

DEVELOPER NAME:

MERAMEC STATE PARK WATER& WASTEWATER IMPROVEMENTS
SULLIVAN, MISSOURI 

FRANKLIN

SEC 12, T40W R2W

STATE OF MISSOURI, MISSOURI STATE PARKS
P.O. BOX 176 
JEFFERSON CITY, MISSOURI 65102

PROJECT DESCRIPTION: PROJECT INVOLVES THE CLEARING, GRADING AND 
CONSTRUCTION ASSOCIATED WITH THE IMPLEMENTATION OF IMPROVEMENTS TO THE EXISTING 
WELL, WWTF AND WATER DISTRIBUTION SYSTEM. CONSTRUCTION ACTIVITIES WILL INCLUDE: 
CLEARING AND GRADING OF SITE; INSTALLATION OF UTILITIES, INCLUDING ELECTRIC, SANITARY,
STORM & WATER; CONCRETE PLACEMENT; PAVING; EQUIPMENT INSTALLATION; ETC. THE 
APPROPRIATE BEST MANAGEMENT PRACTICES WILL BE IMPLEMENTED TO PRESERVE EXISTING
VEGETATION, LIMIT FLOODING OF SITE, PROVIDE FOR SOIL STABILIZATION AND LIMIT SEDIMENT
LADEN STORM WATER LEAVING THE SITE. 

PREDEVELOPMENT 
RUNOFF COEFFICIENT:

POST DEVELOPMENT 
RUNOFF COEFFICIENT:
TOTAL AREA OF SITE:

DISTURBED AREA:

RECEIVING STREAM:

SWPPP COORDINATOR:

MODNR REGIONAL OFFICE:

MODNR PHONE:

C = 0.40 (AVERAGE)

C = 0.40 (AVERAGE)
6,896 ACRES

7.8 ACRES

OUTFALL NO. 1: MERAMEC RIVER 
OUTFALL NO. 2: ELM SPRING BRANCH

7545 S. LINDBERG
SUITE 210 
ST. LOUIS MO 63125

573-416-2960

SEQUENCE OF MAJOR ACTIVITIES

1. POST A COPY OF THE PUBLIC NOTICE AT THE MAIN ENTRANCE TO lliE SITE(S). 
2. DESIGNATE A SWPPP COORDINATOR WHO WILL BE RESPONSIBLE FOR OVERSIGHT OF

ALL EROSION AND SEDIMENT CONTROL BMPS. 
3. BEGIN AND MAINTAIN A LOG BOOK DETAILING REGULAR INSPECTIONS AND 

MAINTENANCE OF BMPS. 
4. NOTIFY ALL CONTRACTORS PERFORMING WORK AT THE SITE ABOUT THE PRESENCE

OF THE SWPPP AND ALL CONDITIONS AND REQUIREMENTS CONTAINED HEREIN.
5. STABILIZE ANY BARE AREAS WITH SEED AND MULCH. 
6. INSTALL SILT FENCING OUTSIDE OF AREAS TO BE FILLED AND AROUND BORROW

AREA. 
7. CONSTRUCT STABILIZED CONSTRUCTION ENTRANCE. 
8. MAINTAIN VEGETATIVE BUFFER AROUND ALL DRAINAGE CHANNELS. 
9. PERFORM ALL CLEARING, GRUBBING, EXCAVATION AND GRADING FOR

CONSTRUCTION. 
10. INSTALL SILT FENCING AT TOE OF FILL SLOPES. 
11. EXCAVATE FOR PRIMARY UTILITIES (I.E. STORM SEWER, SANITARY SEWER, ETC.)
12. STABILIZE ANY DENUDED AREAS AND STOCKPILES WlllilN 14 DAYS OF LAST 

CONSTRUCTION ACTIVITY IN THAT AREA. 
13. COMPLETE GRADING AND INSTALL PERMANENT SEEDING AND LANDSCAPING.
14. REMOVE SILT FENCING ONCE PERMANENT VEGETATION IS ESTABLISHED. 

GENERAL NOTES

1. THE CONTRACTOR SHALL BE SOLELY RESPONSIBLE FOR CONDITIONS OF THE JOB SITE,
INCLUDING SAFETY OF ALL PERSONNEL AND PROPERTY DURING THE DURATION OF 
THE PROJECT. THIS REQUIREMENT WILL NOT BE LIMITED TO NORMAL WORK HOURS.

2. THE LOCATIONS OF ALL UTILITIES INDICATED IN THE DRAWINGS HAVE BEEN 
DETERMINED BASED ON AVAILABLE INFORMATION. THEIR LOCATIONS SHOULD BE
CONSIDERED APPROXIMATE. FURTHERMORE, ADDITIONAL UTILITIES MIGHT BE 
PRESENT THAT ARE NOT CURRENTLY SHOWN. THE CONTRACTOR SHALL CONTACT ALL
NECESSARY UTILITY COMPANIES TO DETERMINE THE EXACT LOCATION OF ALL BURIED 
UTILITY LINES, PRIOR TO ANY SITE EXCAVATIONS. ALSO, STATE LAW (RSMO CHAPTER
319) REQUIRES A BURIED CABLE LOCATOR SERVICE TO BE CONTACTED PRIOR TO 
EXCAVATION. CALL 1-800-DIG-RITE.

3. THE CONTRACTOR SHALL BE LIABLE FOR ANY DAMAGE AND SUBSEQUENT REPAIR TO 
ANY UNDERGROUND UTILITIES ON THE SITE OR IMMEDIATE AREA, DURING THE COURSE
OF CONSTRUCTION.

4. CONTRACTOR SHALL RELOCATE/REPLACE EXISTING ITEMS AS NECESSARY TO 
CONSTRUCT THE PROPOSED IMPROVEMENTS, INCLUDING, BUT NOT LIMITED TO, 
PROPERTY PINS, MAILBOXES, SHRUBS, FENCES, LANDSCAPING, UTILITIES, ETC. ANY
PROPERTY PINS/MONUMENTS THAT ARE DISTIJRBED OR DESTROYED DURING 
CONSTRUCTION SHALL BE REPLACED UNDER THE DIRECT SUPERVISION OF A
PROFESSIONAL LAND SURVEYOR LICENSED IN THE STATE OF MISSOURI.

5. THE CONTRACTOR SHALL RESTORE OFF-SITE AREAS DAMAGED BY CONSTRUCTION TO
A CONDITION EQUAL TO OR BETTER THAN THE CONDITION PRIOR TO THE 
COMMENCEMENT OF CONSTRUCTION.

EROSION CONTROL NOTES

1. THE CONTRACTOR SHALL DEVELOP AND SUBMIT A SWPPP TO THE ENGINEER PRIOR TO
THE COMMENCEMENT OF CONSTRUCTION. THE SWPPP SHALL CONFORM TO THE 
REQUIREMENTS OF DIVISION 2, SPECIFICATION SECTION 02370 AND AS STATE HEREIN.

2. THE CONTRACTOR SHALL BE RESPONSIBLE FOR MANAGING STORM WATER RUNOFF AND
EROSION DURING THE COURSE OF CONSTRUCTION. THE EROSION CONTROL BEST 
MANAGEMENT PRACTICES (BMPS) SHOWN ON THE PLANS SHALL BE CONSIDERED THE 
MINIMAL ACCEPTABLE BMPS FOR THE PROJECT. THE CONTRACTOR SHALL IMPLEMENT 
ADDITIONAL BMPS AS DEEMED NECESSARY TO ADEQUATELY RETAIN SEDIMENT ON-SITE.
ANY MODIFICATIONS TO THE PLANS SHALL BE DOCUMENTED USING THE APPROPRIATE 
FORMS, WHICH SHALL BE KEPT IN THE LOG BOOK. THE LOG BOOK SHALL BE KEPT ON
THE JOB SITE AND SHALL BE AVAILABLE IMMEDIATELY FOR REVIEW BY GOVERNING 
AUTHORITIES, AT THEIR REQUEST.

2. ALL BMPS SHALL BE INSPECTED ONCE A WEEK AND IMMEDIATELY AFTER EACH 
SIGNIFICANT RAIN EVENT (0.5-INCHES IN 24-HOURS). ALL APPROPRIATE MEASURES MUST
BE TAKEN TO REPAIR BMPS IF DAMAGE IS OBSERVED DURING THE INVESTIGATIONS.

3. THE APPROPRIATE INSPECTION AND MAINTENANCE FORMS MUST BE FILLED OUT DURING
EACH INSPECTION. THE INSPECTION AND MAINTENANCE FORMS MUST BE SAVED IN THE
LOG BOOK FOR THE PROJECT. THE LOG BOOK SHALL BE KEPT ON THE JOB SITE AND 
SHALL BE AVAILABLE IMMEDIATELY FOR REVIEW BY GOVERNING AUTHORITIES, AT THEIR 
REQUEST. THE INSPECTION AND MAINTENANCE FORMS MAY BE FOUND IN SPECIFICATION
SECTION 02370, LOCATED IN THE PROJECT MANUAL.

4. THE CONTRACTOR SHALL ESTABLISH A MINIMUM OF ONE TEMPORARY CONSTRUCTION 
ENTRANCE PER DEVELOPMENT SITE TO PROVIDE SITE ACCESS. ALL VEHICULAR ACCESS
TO THE SITE(S) SHALL OCCUR VIA THE TEMPORARY CONSTRUCTION ENTRANCE. 

EROSION CONTROL NOTES (CONT)

5. NO AREA SHALL BE LEFT DENUDED FOR LONGER THAN 14 CONSECUTIVE DAYS. AREAS LEFT DENUDED FOR LONGER
THAN 14 CONSECUTIVE DAYS WITHOUT HEAVY CONSTRUCTION TRAFFIC OR WORK SHALL BE TEMPORARILY SEEDED 
AND MULCHED SO AS TO LIMIT EROSION.

6. ALL TEMPORARY DIVERSION BERMS, DIVERSION DITCHES AND SOIL STOCKPILE AREAS SHALL BE SEEDED AND
MULCHED IMMEDIATELY AFTER GRADING. 

7. WHERE POSSIBLE, THE CONTRACTOR SHALL MAINTAIN AND PROTECT EXISTING TREES AND VEGETATION.

8. AFTER THE SITE HAS BEEN SEEDED AND PERMANENT VEGETATION HAS BEEN ESTABLISHED, THE CONTRACTOR SHALL
REMOVE EACH BMP AS INDICATED ON EACH BMP DETAIL SHEET. EXCESS DEBRIS AND SEDIMENT SHALL BE REMOVED 
FROM EACH BMPS AND WASTED ON THE SITE IN SUCH A MANNER AS TO ELIMINATE ANY MOVEMENT OF THE MATERIAL
OFF OF THE SITE. 

EROSION CONTROL MAINTENANCE

1. SILT FENCING SHALL BE INSPECTED DAILY DURING PERIODS OF RAINFALL, IMMEDIATELY AFTER EACH SIGNIFICANT
RAINFALL EVENT, AND WEEKLY DURING PERIODS OF NO RAINFALL. REPAIRS TO SILT FENCES SHALL BE DONE 
IMMEDIATELY. SEDIMENT SHALL BE REMOVED FROM THE SILT FENCES WHEN THE SEDIMENT REACHES ONE-HALF THE
HEIGHT OF THE SILT FENCE. LIMIT TO 1/4 ACRE PER 100-FT OF FENCE. 

2. EARTHEN BERMS SHALL BE REGULARLY INSPECTED, AND INSPECTED AFTER EACH RAINFALL EVENT. REPAIRS TO
EARTHEN BERMS SHALL BE MADE IMMEDIATELY. IF THE EARTHEN BERM SHOWS SIGNS OF EROSION, AND IT IS 
DETERMINED THAT MATERIAL MUST BE ADDED TO FIX THE BERM, THE MATERIAL SHALL BE PROPERLY PLACED,
COMPACTED AND RESEEDED. THE BERM SHALL BE RESEEDED AND STABILIZED, AS NEEDED, TO MAINTAIN ITS 
SOUNDNESS WHETHER OR NOT THERE HAS BEEN ANY RAINFALL.

3. THE STABILIZED CONSTRUCTION ENTRANCE SHALL BE INSPECTED REGULARLY, AFTER EVERY RAINFALL EVENT, AND
DURING HIGH VOLUMES OF TRAFFIC. REPAIRS TO THE CONSTRUCTION ENTRANCE SHALL BE MADE IMMEDIATELY.
ALL SEDIMENTS, AND ALL OTHER MATERIALS, TRACKED OFF SITE SHALL BE REMOVED IMMEDIATELY. 

4. DRAINAGE SWALES SHALL BE INSPECTED REGULARLY AND AFTER EVERY RAINFALL EVENT. REPAIRS TO DRAINAGE 
SWALES SHALL BE MADE IMMEDIATELY. IF THE FLOW CHANNEL AND/OR OUTLETS SHOW SIGNS OF DEFICIENCY, THE
DAMAGED AREA(S) SHALL BE RESTABILIZED AND RESEEDED, AS NEEDED, TO PREVENT FURTHER DAMAGE.

MATERIALS MANGEMENT PRACTICES

1. ALL MATERIALS STORED ON-SITE SHALL BE STORED IN A NEAT, ORDERLY MANNER IN THEIR APPROPRIATE
CONTAINERS. IF POSSIBLE, MA TE RIALS SHALL BE STORED UNDER A ROOF OR OTHER ENCLOSURE. 

2. PRODUCTS SHALL BE KEPT IN THEIR ORIGINAL CONTAINERS WITH THE MANUFACTURER'S LABEL. SUBSTANCES 
SHALL NOT BE MIXED WITH ONE ANOTHER UNLESS RECOMMENDED BY THE MANUFACTURER. WHENEVER POSSIBLE,
ALL OF THE PRODUCT SHALL BE USED UP BEFORE DISPOSING OF THE CONTAINER. THE MANUFACTURER'S 
RECOMMENDATIONS FOR THE PROPER USE AND DISPOSAL OF THEIR PRODUCTS SHALL BE FOLLOWED. THE
CONSTRUCTION MANGER SHALL INSPECT THE ON-SITE MA TE RIALS DAILY TO ENSURE THE PROPER USE AND
DISPOSAL. 

3. HAZARDOUS PRODUCTS SHALL BE KEPT IN ORIGINAL CONTAINERS UNLESS THEY ARE NOT REUSEABLE. ORIGINAL
LABELS AND MATERIAL SAFETY DATA SHALL BE RETAINED. ALL FEDERAL, STATE AND CITY REGULATIONS SHALL 
BE FOLLOWED WHEN DISPOSING OF ANY HAZARDOUS WASTE.

SPILL CONTROL PRACTICES

1. ALL ON-SITE VEHICLES SHALL BE MONITORED FOR LEAKS AND SHALL RECEIVE REGULAR PREVENTATIVE MAINTENANCE
TO REDUCE THE CHANCE OF LEAKAGE. 

2. CONCRETE TRUCKS SHALL ONLY WASH-OUT OR DISCHARGE SURPLUS CONCRETE, OR DRUM-WASH WATER, AT 
DEDICATED CONCRETE TRUCK WASH.OUT AREAS. NO EXCESS CONCRETE OR DRUM WASH WATER SHALL BE RELEASED
FROM THE SITE. 

3. PETROLEUM PRODUCTS SHALL BE STORED IN TIGHTLY SEALED CONTAINERS WHICH ARE CLEARLY LABELED.

4. ALL ASPHALTIC SUBSTANCES USED ON-SITE SHALL BE APPLIED ACCORDING TO THE MANUFACTURERS
RECOMMENDATIONS.

5. FERTILIZERS SHALL BE APPLIED ONLY IN THE MINIMUM AMOUNTS RECOMMENDED BY THE MANUFACTURER. ONCE 
APPLIED, FERTILIZER SHALL BE WORKED INTO THE SOIL TO LIMIT EXPOSURE TO STORM WATER. THE CONTENTS OF 
ANY PARTIALLY USED BAGS OF FERTILIZER SHALL BE TRANSFERRED TO A SEALABLE PLASTIC CONTAINER TO AVOID
SPILLS. 

6. ALL SPILLS SHALL BE CLEANED UP IMMEDIATELY AFTER DISCOVERY. THE MANUFACTURER"S RECOMMENDED METHODS
FOR SPILL CLEANUP SHALL BE RELAYED TO SITE PERSONNEL AND THEY SHALL BE MADE AWARE OF THE LOCATION OF 
THE CLEANUP SUPPLIES. MATERIALS AND EQUIPMENT NECESSARY FOR SPILL CLEANUP SHALL BE STORED ON-SITE. IN
CASE OF A SPILL, THE SPILL AREA SHALL BE KEPT WELL VENTILATED AND CLEANUP PERSONNEL SHALL WEAR THE 
APPROPRIATE CLOTHING TO PREVENT INJURY FROM CONTACT WITH THE HAZARDOUS SUBSTANCE. SPILLS OF TOXIC
AND HAZARDOUS MATERIAL, REGARDLESS OF THE SIZE OF THE SPILL, SHALL BE REPORTED TO THE APPROPRIATE 
STATE AND LOCAL GOVERNMENT AGENCIES IMMEDIATELY AFTER DISCOVERY.

SIGNIFICANT MATERIAL INVENTORY

THE FOLLOWING IS A LIST OF MATERIALS THAT MIGHT BE FOUND ON THE JOBSITE DURING CONSTRUCTION.

TRADE NAME/MATERIAL CHEMICALA'HYSICAL DESCRIPTION 

Erosion Solid Particles
Fertilizer Liquid or solid grains
Pesticides (insecticides

�
fungicides, Various colored to colorless liquid, powder,

herbicides, rodenticides pellets, or grains 

AsphaH Black solid

Concrete While solid 
Plaster White granules or powder
Glue, adhesives White or yellow liquid

Paints Various colored liquid

Curing compounds Creamy white liquid

Wood preservatives Clear amber or dark brown llquld

Hydraulic oil/fluids Brown oily petroleum hydrocarbon
GasolineDiesel Colorless, pale brown or pink petroleum
Fuel hydrocarbon

Antifreeze/coolant Clear, blue�reen to yellow liquid
Clear gree yellow liquid 

STORM WATER POLLUTANTS 

Soil, sediment
Nitrogen, phosphorus
Chlorinated hydrocarbons, organophosphales,
carbonates, arsenic 

Oil, petroleum distillates

Limestone, sand 
calcium Sulphate, calcium carbonate, sulfuric acid
Polymers

1 
epoxies

Metal oxides, Stoddard solvent, talc, cslclum
carbonate, arsenic 

Naphtha
Stoddard solvent, petroleum distillates, arsenic,
copper, chromium. 

Mineral oil
Benzene, ethyl benzene, toluene, xylene, MTBE
Sl.lr�neum a1st111ate, 011 & grease, napntnaaene,

XI nes 
Ethylene glycol, propylene glycol, heavy metals
(copper, lead, zinc) 

RECORDS

1. THE PERMITTEE SHALL RETAIN A COPY OF THE GENERAL PERMIT, THE SWPPP, lliE INSPECTION LOG,
RESULTS OF ANY REQUIRED MONITORING AND ANALYSIS ON HAND AT ALL TIMES. THE 
AFOREMENTIONED INFORMATION SHOULD BE AVAILABLE FOR REVIEW BY LOCAL AGENCY OR
GOVERNMENT REPRESENTATIVE, DURING NORMAL BUSINESS HOURS. 

2. THE PERMITTEE SHALL PROVIDE A COPY OF THE SWPPP AND GENERAL PERMIT TO THOSE 
INDMDUALS WHO ARE RESPONSIBLE FOR THE INSTALLATION, OPERATION AND MAINTENANCE OF
ANY BMP. A COPY OF THE SWPPP MUST BE PRESENT AT THE JOB SITE AT ALL TIMES. 

TOPSOIL REMOVAL AND SPREADING

1. STRIP TOPSOIL ONLY FROM THOSE AREAS THAT WILL BE DISTIJRBED BY EXCAVATION, FILLING, ROAD
BUILDING, OR COMPACTION BY EQUIPMENT. A 4-6 INCH STRIPPING DEPTH IS COMMON, BUT DEPTH 
VARIES DEPENDING ON THE SITE. DETERMINE DEPTH OF STRIPPING BY TAKING SOIL CORES AT 
SEVERAL LOCATIONS WITHIN EACH AREA TO BE STRIPPED. TOPSOIL DEPTH GENERALLY VARIES 
ALONG A GRADIENT FROM HILL TOP TO TOE OF THE SLOPE. PUT SEDIMENT BASINS, DIVERSIONS, AND
OTHER CONTROLS INTO PLACE BEFORE STRIPPING. 

2. SELECT STOCKPILE LOCATION TO AVOID SLOPES AND NATURAL DRAINAGEWAYS, AVOIDING TRAFFIC
ROUTES. ON LARGE SITES, RE-SPREADING IS EASIER AND MORE ECONOMICAL WHERE TOPSOIL IS 
STOCKPILED IN SMALL PILES LOCATED NEAR AREAS WHERE THEY WILL BE USED.

3. INSPECT AND MAINTAIN ALL BMPS LOCATED DOWN HILL OF AREA BEING GRADED, AS INDICATED. 
ADDITIONAL BMPS SHOULD BE CONSTRUCTED IF IT IS OBSERVED THAT THE PROPOSED BMPS ARE 
NOT EFFECTIVELY LIMITING SEDIMENT TRANSPORT FROM THE SITE. TYPICAL BMPS THAT MIGHT BE
UTILIZED INCLUDE, BUT ARE NOT LIMITED TO:

3.1. SEDIMENT BARRIERS. USE SILT FENCES, STRAW BALE SEDIMENT TRAPS OR OTHER BARRIERS
WHERE NECESSARY TO RETAIN SEDIMENT 

3.2. TEMPORARY SEEDING. PROTECT TOPSOIL STOCKPILES BY TEMPORARILY SEEDING AS SOON AS
POSSIBLE, NO MORE THAN 14 CALENDAR DAYS AFTER THE FORMATION OF THE STOCKPILE 

3.3. PERMANENT VEGETATION - IF STOCKPILES WILL NOT BE USED WITHIN 12 MONTHS, THEY MUST
BE STABILIZED WITH PERMANENT VEGETATION TO CONTROL EROSION AND WEED GROWTH 

ADDITIONAL SITE MANAGEMENT BMPS

1. THE FOLLOWING IS A LIST OF ADDITIONAL SITE MANAGEMENT BMPS THAT WILL BE INCORPORATED TO
PREVENT CONTAMINATION OF STORM WATER RUNOFF. 

1.1.

1.2.

1.3.

1A.

1.5.

PROVIDE TRASH CONTAINERS ONSITE AND PERFORM REGULAR SITE CLEAN UP FOR PROPER DISPOSAL 
OF SOLID WASTE. SOLID WASTE SHALL INCLUDE, BUT NOT BE LIMITED TO, SCRAP BUILDING MATERIALS,
PRODUCT/MATERIAL PACKAGING, FOOD AND DRINK CONTAINERS.

PROVIDE CONTAINERS FOR THE DISPOSAL OF WASTE PAINTS, SOLVENTS , CLEANING COMPOUNDS, ETC.

STORE CONSTRUCTION MATERIALS AWAY FROM DRAINAGE COURSES AND LOW AREAS.

INSTALL CONTAINMENT BERMS AND DRIP PANS AT PETROLEUM PRODUCT AND LIQUID STORAGE TANKS
AND CONTAINERS. 

NOTES:

EX. PAVEMENT

GEOTEXTILE FABRIC TO STABILIZE FOUNDATION
(RECOMMENDED WHERE WETNESS IS ANTICIPATED)

CENTERLINE SECTION 

6" (MIN.)

GEOTEXTILE FABRIC TO STABILIZE FOUNDATION
(RECOMMENDED WHERE WETNESS IS ANTICIPATED)

6" TO 8" PEAK 
(15' FROM PUBLIC 
ROAD) SEE NOTE 3.

1. AVOID LOCATING ON STEEP SLOPES OR AT CURVES ON PUBLIC ROADS. IF POSSIBLE, LOCATE WHERE PERMANENT ROADS WILL EVENTUALLY BE CONSTRUCTED.

2. REMOVE ALL VEGETATION AND OTHER UNSUITABLE MATERIAL FROM THE FOUNDATION AREA, GRADE AND CROWN FOR POSITIVE DRAINAGE.

3. IF ACCESS ROAD IS SLOPED TOWARD STREET, CONTRACTOR SHALL CREA TE 6" TO 8" PEAK 15 FOOT FROM PUBLIC ROADWAY. CONTRACTOR SHALL GRADE PEAK TO
DIVERT WATER AWAY FROM PUBLIC ROAD AND INTO NEAREST DRAINAGE SYSTEM. 

STRAW ROLLS MUST BE
PLACED ALONG SLOP 

CONTOUR
\ 

/ 

;'\, /,, 
/ 

TEMPORARY CONSTRUCTION ENTRANCE DETAIL 

4' SPA.

,_ __ (TYP.) --��

NOTTO SCALE

3' - 5' TRENCH 

ADJACENT ROLLA 
SHALL TIGHTLY ABUT

LEAVE ONLY 1"' TO 2" 
OR STAKE EXPOSED (TYP.)

8" TO 20" DIA.

�> 
18" TO 24" LONG 

2.

CONCRETE TRUCKS SHALL NOT DISCHARGE SURPLUS CONCRETE OR WASH WATER ON THE GROUND OR 
INTO DITCHES ON SITE. DEDICATED CONCRETE TRUCK WASH.OUT AREAS WILL BE DESIGNED TO ENSURE
CONCRETE PARTICLES WILL NOT BE RELEASED FROM THE CONSTRUCTION SITE. 18" TO 24"' LONG

1"x1" STAKE (TYP.)
OTHER EROSION CONTROL MEASURES MAY BE IMPLEMENTED WITH THE WRITTEN CONSENT OF THE ENGINEER 

1" x 1" STAKE (TYP.)

3. 

AND ALL APPROPRIATE GOVERNING AUTHORITIES.

ALL EROSION CONTROL MEASURES MUST MEET LOCAL REQUIREMENTS AND THE "PROTECTING WATER QUALITY,
A FIELD GUIDE TO EROSION, SEDIMENT AND STORM WATER BEST MANAGEMENT PRACTICES FOR DEVELOPMENT
SITES IN MISSOURI AND KANSAS" (BMP). THE BMP IS AVAILABLE FROM THE MISSOURI DEPARTMENT OF 
NATURAL RESOURCES AND CAN BE DOWNLOADED FROM THE DNR WEBSITE AT
HTTP:IWWW.DNR.MO.GOV/ENV/WPP/WPCP-GUIDE.HTM. 

,,;: 

LIVE PLANTING WHERE
SPECIFIED (TYP.)

SEDIMENT, ORGANIC 
MATTER AND

NATIVE SEEDS ARE

/ 

10" - 25" 

� 

CAPTURED ,,
BEHIND THE ROLLS

TYPICAL SECTION

/ 

I 
I 

SEE DETAIL "A" __ _,,,,\

NOTE:

ISOMETRIC VIEW

-----..... 

\ . 
' / 
" / 

.......... _____ ...

I 
I 
I 
I 
I 

I 

w 
� 

\ 

1. STRAW ROLL INSTALLATION REQUIRES THE PLACEMENT AND SECURE STAKING OF THE 
ROLL IN A TRENCH, 3"-5" DEEP, DUG ON CONTOUR. RUNOFF MUST NOT BE ALLOWED TO
RUN UNDER OR AROUND ROLL.

2. SPACING SHALL DEPEND ON SOIL TYPE AND SLOPE GRADE.

3. WATTLES AT THE TOE OF SLOPES GREATER THAN 5:1 (H:V) MAY REQUIRE THE USE OF
20-INCH DIAMETER UNITS OR INSTALLATION ACHIEVING THE SAME PROTECTION (E.G.,
STACKED SMALLER DIAMETER STRAW WATTLES, ETC).

1. 

2. 

3.

DETAIL "A"

INSTALLATION PROCEDURES

PREPARE THE SLOPE BEFORE THE WATTLING PROCEDURE IS STARTED.

SHALLOW GULLIES SHOULD BE SMOOTHED AS WORK PROGRESSES.

DIG SMALL TRENCHES ACROSS THE SLOPE ON CONTOUR, TO PLACE ROLLS
IN. THE TRENCH SHOULD BE DEEP ENOUGH TO ACCOMMODATE HALF THE
THICKNESS OF THE ROLL. WHEN THE SOIL IS LOOSE AND UNCOMPACTED,
THE TRENCH SHOULD BE DEEP ENOUGH TO BURY THE ROLL 2/3 OF ITS
THICKNESS BECAUSE THE GROUND WILL SETTLE.

4. IT IS CRITICAL THAT ROLLS ARE INSTALLED PERPENDICULAR TO WATER
MOVEMENT, PARALLEL TO THE SLOPE CONTOUR. 

5. START BUILDING TRENCHES AND INSTALL ROLLS FROM THE BOTTOM OF
THE SLOPE AND WORK UP. 

6. CONSTRUCT TRENCHES AT CONTOUR INTERVALS OF 3-12 FEET APART
DEPENDING ON STEEPNESS OF SLOPE. THE STEEPER THE SLOPE, THE
CLOSER TOGETHER THE TRENCHES.

7. LAY THE ROLL ALONG THE TRENCHES FITTING IT SNUGLY AGAINST THE
SOIL. MAKE SURE NO GAPS EXIST BETWEEN lliE SOIL AND lliE STRAW 
WATTLE.

8. USE A STRAIGHT BAR TD DRIVE HOLES THROUGH THE WATTLE AND INTO
THE SOIL FOR THE WILLOW OR WOODEN ST AKES. 

9. DRIVE THE STAKE THROUGH PREPARED HOLE INTO SOIL. LEAVE ONLY 1
OR 2 INCHES OF STAKE EXPOSED ABOVE ROLL. 

10. INSTALL STAKES AT LEAST EVERY 4 FEET APART THROUGH THE WATTLE.
ADDITIONAL STAKES MAY BE DRIVEN ON THE DOWNSLOPE SIDE OF THE
TRENCHES ON HIGHLY EROSIVE OR VERY STEEP SLOPES.

INSPECTION & MAINTENANCE PROCEDURES 
1. INSPECT SEDIMENTATION BASINS WEEKLY AND AFTER EACH SIGNIFICANT

STORM EVENT (0.S�NCHES IN 24-HOURS). 

2. ALL DAMAGES CAUSED BY SOIL EROSION OR CONSTRUCTION EQUIPMENT
SHALL BE REPAIRED BEFORE THE END OF EACH WORKING DAY.

3. REMOVE SEDIMENT WHEN THE SEDIMENT STORAGE ZONE IS HALF FULL.
THIS SEDIMENT SHALL BE PLACED IN SUCH A MANNER THAT IT WILL NOT
ERODE FROM THE SITE. THE SEDIMENT SHALL NOT BE DEPOSITED
DOWNSTREAM FROM THE EMBANKMENT OR IN OR ADJACENT TO A STREAM
OR FLOODPLAIN.

4. WHEN TEMPORARY STRUCTIJRES HAVE SERVED THEIR INTENDED PURPOSE
AND THE CONTRIBUTING DRAINAGE AREA HAS BEEN PROPERLY
STABILIZED, THE EMBANKMENT AND RESULTING SEDIMENT DEPOSIT SHALL
BE LEVELED OR OTHERWISE DISPOSED OF IN ACCORDANCE WITH THE
APPROVED EROSION AND SEDIMENT CONTROL PLAN, 

STRAW WATTLE DETAIL 
NOTTO SCALE
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48" x 36" DOUBLE LEAF ALUMINUM ACCESS
HATCH WITH SAFETY GRATING.

$ 
TOC = 741.00

6' FT INSIDE DIA PRECAST
CONCRETE WETWELL

CONFORMING TO ASTM C478.

$ 

$ 

$ 

$ 

$ 

4" SDR-11 IPS HDE
I.E. = 735.50

HWL = 733.75

LAG PUMP ON= 732.75

LEAD PUMP ON= 731.75

PUMP OFF= 730.75
NON-SHRINK GROUT 

T.O.C. = 729.50

• • • • • 
• • • • • • 

SL 

SL 

SL 

I LS2-AH01 I

1 

PREPARED SUBGRADE 

12" RC SLAB WITH
#5@ 8" CTS EW, T&B

• • •

c· -..-,·-
.:,,;tc-::. 

r;�;:1f;.

13

12"
TYP.

12" 

9 I I 

15

I LS2-AH02I 

36" x 36" SINGLE LEAF ALUMINUM ACCESS
HATCH WITH SAFETY GRATING 

12" RC SLAB WITH
#5@8" CTS EW, T&B

TOC = 741.00 �

6 FT DIA. PRECAST CONCRETE
VALVE VAULT CONFORMING 
TO ASTM C478 

CL= 736.00

11---------1--1-- PIPE STAND, TYP
TYP.

- - ■ - - ■ - - ■

12" GRANULAR FILL

PREPARED SUBGRADE 

e e 

NON-SHRINK GROUT
TOC = 734.00

12" 

#5@ 8" CTS EW, BOT

1 LIFT STATION 2 SECTION 

12" RC SLAB WITH 
#5@ 8" CTS EW, T&B 

#5@8"CTRS
EW T&B

2•-011 

2•-011 

2•-011 

2•-011 

CD-104 SCALE: 112"=1'.0" 
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HEAVY DUTY, H-20 LOAD MANHOLE
RING & COVER NEENAH R-1643 
CASTINGS, OR EQUAL 

3•-a
11 31-011 2'-0"

4'-0
11 -----2'•0" ----31-0"----2'•011

-r��

I 

3 LIFT STATION 2 LAN 

CD-104 SCALE: 112"=1'.0" 

14

{2) #5, T&B, AT EACH SIDE
OF OPENING, TYP. 

I 

1-

\ 

x 36" DOUBLE LEAF ALUMINUM ACCESS #5@ 8" CTRS
HATCH WITH SAFETY GRATING EW T&B

- -----
21-011 

\ 1•-&11

+- -t 
1•-611

21-011 

36" x 36" SINGLE LEAF ALUMINUM ACCESS
HATCH WITH SAFETY GRATING 

4"0VFL
FL= 737.00

4"OVFL
FL= 737.50

8 FT INSIDE DIA PRECAST
CONCRETE WETWELL

CONFORMING TO ASTM C478.

2'-10"

Q 2'-4"

2'-10"

4'-011

i 

I 

I 

L_ 

2 LIFT STATION 2 PLAN 

CD-104 SCALE: 112"=1'.0" 

4"0VFL
FL=730.00 

12

4"DRN 
FL=729.50 

5 6

8 FT INSIDE DIA PRECAST 
CONCRETE STORAGE BASIN 
RIM =741.00 
FL= 729.83 

7

TYP. 

9

GENERAL NOTES:

1. ALL PIPING SHALL BE FULLY RESTRAINED, UNLESS
OTHERWISE NOTED.

2. APPLY A TWO-COMPONENT AROMATIC POL YU REA
COATING TO THE INTERIOR WALL AND FLOOR OF THE
WETWELL STRUCTURE, PROVIDING A MONOLITHIC
LINING OF THE WETWELL. THE COATING SYSTEM
SHALL BE INSTALLED AFTER THE PLACEMENT OF
NONSHRINK GROUT IN THE FLOOR AND ANY JOINTS IN
THE STRUCTURE, BUT BEFORE THE INSTALLATION OF
PROCESS PIPING AND EQUIPMENT, WITH THE
EXCEPTION OF ANCHORAGE BOLTS FOR PUMP
DISCHARGE ELBOW.

3. ALL HARDWARE (ANCHOR BOLTS, GUIDE RAILS, GUIDE
RAIL BRACKETS, J-HOOKS, KELLUM GRIPS, ETC., SHALL
BE TYPE 316L STAINLESS STEEL.

5. PRESSURE GAUGE ASSEMBLIES SHALL BE OMEGA
PGH-160PSl/1/2 -100-SS- 1/4CG STAINLESS STEEL, LIQUID
FILLABLE INDUSTRIAL PRESSURE GAUGE OR APPROVED
EQUAL. PRESSURE GAUGE ASSEMBLY SHALL INCLUDE
A DIAPHRAGM PRESSURE SEAL AND BALL VALVE.

KEY NOTES:©

1. SUBMERSIBLE GRINDER PUMP

2. DISCHARGE ELBOW

3. GUI DERAIL BRACKET, LOWER

4. 4" DIP

5. NOT USED

6. RESTRAINED FLEXIBLE COUPLING

7. A-LOK PIPE SEAL OR APPROVED EQUAL

8. 4" FLG. COUPLING ADAPTOR

9. 4" CUSHION SWING CHECK VALVE

10. 4" LEVER OPERATED ECCENTRIC CHECK VALVE

11. QUICK CONNECT ASSEMBLY. CONSIST OF 4"x3" FLG.
TEE, 3" SPOOL PIECE, 3" PLUG VALVE, 3" CAM-LOK
STYLE QUICK CONNECT W/ DUST COVER

12. 4" MJ ECCENTRIC PLUG VALVE, BURIED SERVICE

13. 4" DUCKBILL CHECK VALVE

14. PUMP STATION VENTILATION PER DETAIL

15. 4" MJ 90 DEG BEND

16. 4" MJ TEE

6 FT INSIDE DIA. PRECAST 
CONCRETE VALVE VAULT 
CONFORMING TO ASTM C478 

I 

STATE OF MISSOURI 

MICHAEL L. PARSON, 

GOVERNOR 

OFFICE OF ADMINISTRATION 

DIVISION OF FACILITIES 

MANAGEMENT, 

DESIGN AND CONSTRUCTION 

MISSOURI STATE PARKS 
MISSOURI DEPARTMENT 
OF NATURAL RESOURCES 

MERAMEC STATE PARK 
WATER AND WASTEWATER 
IMPROVEMENTS 

SULLIVAN, MO 

PROJECT # X2306-03 
SITE# 5214 
FACILITY# 7815214051 

7815214072 

REVISION:DNR SUBMITTAL
DATE: 6-21-24 

REVISION: ISSUED FOR BIDDING
DATE: 08/16/24

REVISION:
DATE: _____ _

ISSUE DATE: 08/16/24

CAD DWG FILE.'"':C
a,=
D�-1�0�3 __ _

DRAWN BY: JSM
CHECKED BY: .. KA,._._.C.,_ ___
DESIGNED BY: _,KA

==-C"----

SHEET TITLE:

LIFT STATION 2 

PLAN AND 

DETAILS 

SHEET NUMBER:

CD-102
38 OF 54 SHEETS
08/16/24























LPA-1' 1--ilf-€1a

CHLOR/N£ 
ROOM 

� 

A 
>--ill--'

LPA-2 

V UHi 

LPA-9 

LPA-7 

CIRCUIT THRU PCP 

J
LPA-14 

LPA-9 

jlPA I 
I 

1 

4 

jEFtj 

.,,,. 

3 

AVAILABLE FAULT CURRENT NOTE: 
7H£ FOLLOWING ASSUMPTIONS WERE MADE ro 
CAJ..CtilATE THE AVAflABLE FAULT CURRENT: 50KVA 
TRANSFORMER, 2.5S IMPEDENCE ANO 30 FEET OF 
SECONDARY COMXICTOR TO IWREW"1Y. CONTRACTOR 
SHALL CONrACT ENGINEER IF MOD/F'ICA TIONS ARE 
UAO£ TO CONSTRUCTION-OOCIJIIIENT SPECIFl£0 
CONDUCTOR � CONDUCroR QUANTITY AND/OR 
7RANSFORMER LOCAT10N/INFORMAT10N. IF NO 
AIOOIFICATJONS HAI,£' BEEN MAD£ AFTER LISTED 
CALCl.li.ATION WI T'E. CONTRACTOR SHALL PROVJD£ A 
P£RIJANENT PLACARD AT SERVICE DISCONNECT/NC 
UEANS, OR SWITCHBOARD MAIN CIRCUIT BREAKER. 
PLACARD SHAll. UEET REQlJIR£1,IENTS OF AUTHORf!Y 
HAVING JURISDICTION. PLACARD SHALL READ: 
"MAXIMiJU AVAJlABLE FAULT CURRENT: 4,9JJ AUPS', 
CALCIJLATEiJ ON AUGUST 20, 2024 � 

PROVIDE NEW 240V-S/NGLE PHASE 
100-AMP PANElBOARD. R£1.l) VERIFY
EXACT lOC4710N ANO REOllfREMEN7S. 

EXJSTTNG POLE AIOUNTED 
TRANSF'ORMER SHALL RENAIN 

EXISTlNG PEOESTAL---t-+f------t-A 

UOI.JNTBJ ELEC7RICAL ;t.,.....r, I METER SHALL REUAIN. 

EXIST/NC SERVFCE CONOUCT'ORS--i 

jLPA I 

AND CONDUIT SHALL RENAIN �-� '-----{ I--_, 

IMPROVED 

(J) /4 AND (1) /8 
GROt.JNO IN 1.25" CONOl.lfT 

I SPDlj 

/8 GROUNDING ELECTRODE@ 

6 
ELECTRICAL RISER DIAGRAM 

EXISTING El.ECTRICAL METER. 
nru, vrRIFY EXAC

/ 

,#-

_...ov--�--EX/STING U71UTY POLE ANO 
AND POLE UOUNTED 
TRANSFORU£R. 

EXIS7JNG SERVICE CONDUCTORS AND 
CONDUIT SHAl1. REMAIN. FIELD VERIFY 
EXACT L004 TION AND REQUIHEU£NTS. 

---\+-NEW WEZL 
PUMP 8UILDING 

SITE PLAN 
1 11 = 101-011

�� 

NORTH 

LPA-11 

.,, 

PUMP 

� 

.,,,. 
lPA-9 

WP 

LPA-11 

POWER PLAN 

1/4" = 1'-0" � 

NORTH 

NO SCALE 

lPA-J 
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>

LPA-10 
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I.,, I I 

J, J 

-

I 
I 
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Cffl.ORINE 
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LPA-1 
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cm 
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CHLORINE ,, R00/,1 -, � .:.... 

� mEF1 m/JH'

" 

� 

lLJ 
/JH2 

jl1H2j 
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-o

1 

,_ 
T 

EXISTING POLE MOUNTED 
TRANSFORIIER SHALL REAIAIN 

EXISTING PEDESW---t--++---+A 
MOU/flEDRECTRICAL ;t.,.....r,I 

[----]-�� SHALL BE REMOVED 
·--

METER SHAll. REUAJN. 

DrlS11NG SERVICE CONDUCTORS--i 
AND CONDUff SHALL RO.fA/N �-� ·•----

EXISTING 

REMOVE EX/SllNG S£l?VIC£ FEBJERS 
SERVTNG PAN£[. LPA FROM EXISTING 
ELECTRICAL METER. 

5 
ELECTRICAL RISER DIAGRAM 

NO SCALE 

lPA-.J 
'" 

m � � 
"LJ ,.,,,, 

ml js,,-j 
' 

� 

js,;j ml 
J. ,. 

_r- I jWPlj
I .. �

lPA-.J 

LIGHTING PLAN 

1/4" = 1'-0" � 

NORTH 

ju,j 

lLJ 

t
/JH3 

PUMP 

� 

HVAC PLAN 

1/4" = 1'-0" � 

NORTH 

KEYNOTES: CD INSTALL UGHT F1XTUR£ 8' ABO!,£ Fl.OOH RN/SH. 

<D 
<D 
<D 

INSTALL LOUVER SO THAT BOTTOM Fl.ANGE fS NOT LOWER THAN 4a• Aff. 

INSTALL EXHAUST FAN SO Tlil4T BOTTOM RANGE IS NOT LOWER 'THAN 48" Aff. 

PROVIDE POWER FOR MOTORIZED DAMPER IN LOUVER. INTERLOCK UOTORIZED DAMPER WITH 
EXlid.UST FAN IN SAME ROOM. OAMPER SHALL OPEN UPON OPERATlON OF EXHAUST FAN. 
F1£lO VERIFY EXACT LOCATION ANO RE(}(JIREMENrS. 

RELOCATE EXISTING PIJMP CONTROL PANEL TO LOCATION SHOWN. FIELIJ COORDINATE EXACT 
PANEL LOCATION WITH OWNER/ARCHJTECT PRIOR TO CIRCUITING. 

PROVIDE JtJNCTlON BOX WITH DISCONNECT BREAKER AND CONTROL WIRING TERMINAL BLOCKS 
{FOR FUTlJR£ SCADA SYSTEU} FOR CHEUICAL METERING SKID. 

SEE SIT£ Pl.AN FOR CONTINUATION. 

RELOCATE EXISTING UOTOR STARTER TO LOCATION SHOWN. R£lIJ C�TE EXACT 
LOCATION AND REQUtREMENTS WITH EQUIPUENT LAYOUT. 

PROVIDE (1) NEAIA-3R JUNCTION BOX ON 1/ERTICAL RISER TO W£LL PUMP. ROUTE 
CONDUCTORS FOR H£LL PUMP THROUGH JUNCTT0N BOX AND DOWN TO PUMP. SEAL AU 
JUNC'f/ON BOX CONNEC770NS AND CONDI/IT. FIELIJ VERIFY EXACT LOCA 110N AND 
� 

EXISTING HYDHO-PNOIMATIC 1"ANK SHALL RalAJN. 

CONDUIT & CONDUCTOR SCHEDULE: 

0 (3) /3 ,'N/J (1) /8 GROUND IN 1.5" CONOIJIT 

@ (3) /8 ,'N/J (1) /8 GROIJNO IN 1• CONOIJIT

@ (2) /8 ,'HO (1) /10 GROI/ND IN 0.75" CONOIJIT 

STATE OF MISSOURI 

MICHAEL L. PARSON, 

GOVERNOR 
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AVAILABLE FAULT CURRENT NOTE:
THF F01..1.0WING ASSUMPTIONS WERE MADE TO 
Go!LCUlATE THE AVAflABlE FAULT CURRENT: .JOOA'VA 
TRANSFORU£R, 2.SX IMPEDENCE AND 25 FEET OF 
SECONDARY CONOIJCroR ro WIR£JtJIIY. CONTR4CTOR 
SHIU.L CONTACT £'NGIN££R IF MOOIFICATTONS ARE 
AIAD£ TO CONS'fRUCT/ON-DOCUAIENT SP£CJF/£0 
CONDUCTOR rYPE, CONDUCTOR QUANTITY AND/GR 
rRAN5FORUER LOCATION/INFORMATION. IF NO 
UODIFICA710NS HAI.£ BEEN AIAD£ AFTER LIST£0 
CALCULA710N GUl; CONTRACTOR SHALL PROVID£ A 
PERAIAN£NT PLACARD AT SERVICE DISCONNECTING 
UEANS. OR SWfTCHBOARD MAIN CIRCUIT BREAKER. 
PlACARD SHALL MEEr REQUIREAIENTS OF AUTHORfTY 
HAVING JURISDICTION. PLACARD SHALL READ: 
"'UAX1MW AVA/lABLE FAlJLT CURRENT.· 7,JT7 AMPS. 
CALCUlA7ED ON AUGUST 20. 202,1.� 

EXISTING IJT1UlY POLE ANO 277/480-VOLT 3-PHASE POI.£ 
MOUNTED rRANSFORUER. UT!J.JTY COMPANY SHALL FURNISH 
RISER CONOl/lT DOWN TO GRADE. 

PROV/0£ NEW 480-n,,tr, THRcE-PHASE, 
200-AUP PANELBOARD. FID.lJ � 
EXACT Loc-tTlON AND REOUJREMENTS. 

SPECIAL NOTE:
AU a.ECTRICAL EQUIPIJENT LOCATED 
OUTDOORS ANO ASSOCIATED WITH LIFT 
STA'flONS LS1, ANO lS2 SHALL BE 
INSTAL1£1)/J.IOUNT£D ON FlELO FABRICATED 
GIil VAN/ZED STEEL FRAMES. ALL OUTDOOR 
ELECTRICAL EOUIPMEHT/ENCLOSIJRES SHAU BE 
NEUA-3R RATED, AU CONDUff AND 
CONNECTlONS ro ELECrRICAL EQUIPMEltff SHALL 
BE SE'ALED ANO ll(}U!D 77GHT. 

PROV/DC UGHT RXTURE ABO� l1FT STA110N 
REC7RICAL EQtJJPAIElff RACK. FJElD VERIFY EXACT 
LOQ4110N AND R£(J{JfREMENTS. 

jHP1j 

� 

1/T/lJTY COMP/WY SHAU PROVIDE ANO INSTAU 
NEW ELECTRICAL METER. RELO VERIFY EXACT 

lOCATlON ANO REr}I.JIREMENTS 

NEW PAOMOIJNT 480/277-"1?LT, 
.J-PHASE UTlUTY TRANSFORMER 

PROVIDE NEW 480-VOLT, 3-PHASE, 
200-AMP PANEl.BOARO. FIELD V£RIFY 
EXACT LOCATION AND R£0UIR£MENTS. 

PROVfDE NEW 24-0V-SINGLE PHASE 
60-AUP PAN£1.Btl4RD. FJ£ll) VERIFY 
EXACT LOCATION AND R£0UIR£U£NTS. 

0) C----- PROVfDE LIGHT RXTlJRE ABOvF LIFT 
STATTON ELEC7RICAL EQUIPMENT RACK. 
FIELD l-f"RIFY EXACT LOCATION ANO 
R£QU!REM£NTS, CIRCUIT TO LP2-17. 

AVAILABLE FAULT CURRENT NOTE:

UntllY COMPANY SHALL PROVIDE AND INSTAU---j---jf---------=::;i:R' 

PR0VJ0£ SQUARE O MINI POWER Z0N£ 
MPU5S40F, .flJO-VOLT SINCLE PHASE 
PRIMARY TO 120/240-VOlT S£CONLMRY 
TRANSFORJ.1£R. 10-SPACE QO INTERIOR, 
20-MIP MAIN BREAKER, HEMA 3R 
ENCLOSURC, (2) 20-AUP 5/NGlE-POlE 
BREAKERS FOR CONVENIENCE 
RECU"T'ACLE AND OUTDOOR LIGHTTNG 
CIRCUITS, ANO (4) SPARE 20-ANP 
SJNGl.£ POLE BREAKERS 

CONCRETE TRANSFORAIER 
PAD SHAll. BE PROVfOED BY 

CONTRACTOR PER UTIUTY 
COMPANY SPEC/FlCAllONS =,--- PROVIDE CONVENIENCE RECEPTACLE ON 

LIFT STATTON ElECrRICAL EOUfPMENT RACK. 
FIELD V£RIFY EXACT LOCATION ANO 
R£OlllR£MENTS. CIRCUIT TO lP2-11. 

THE FOU.OWING Asst/UPTJONS WERE UAD£ TO 
CALCUlA 7E THE A VAfU.BlE FAULT CURRENT: JOOKVA 
TRANSFORUER, 2.5X IMP£DENC£ ANO 75 FEET OF 
SECONDARY CONOIJCTOR ro W1R£WAY. CONTRACTOR 
SHALL CONTACT £NGfN££R IF MOOIFICAnoNS AR£ 
UAD£ TO CONSTHl/CTION-DOCUMENT SPEC/F/£D 
CONDUCTOR 'TYPE, CONDUCTOR QUANnTY AND/OR 
TRANSFORAIER LOCA710N/INFORUA110N. IF NO 
UODIFICA7/0NS HAvF BEEN UAD£ AnER UST£D 
CALCUlA 7ION DA rE, CONTRACTOR SHALL PROVIDE A 
P£RUANENT PLACARD AT SERVICE DISCONNECTINC 
MEANS. OR SWffCHBOARD MAIN CIRCUIT BREAKER. 
PLACARD SHAJ.1. MEET REQUJREMENTS OF AU71-IORfTY 
HAVING JURISDfCTION. PLACARD SHAl..l READ: 
"'UAXIMlJM AVAILABLE FAULT CtJRRENT: IJ,429 AMPS. 
CALCUlATEO ON AUGUST 20. 2024� 

NEW aECTRfCAL METFR. R£UJ \.£1?/FY EXACT 
LOCATION ANO REOUIREMENTS 

7 

LIFT STATION #1 

ElEC7RICAL CONrRACTOR SHALL 
PROVIDE SCHEDlJl£ 40 � CONDUITS I------' 

TO JUNCT10N ENCLOSURE PER (R1LJTY 
COMPANY SPECIF'ICAT/ONS. COORDINATE 

WffH IJTILJTY COltlPANY 

(,) P AND (1) '8 
GROUND IN 1.25• CONDUIT 

.J 

ELECTRICAL RISER DIAGRAM WELL HOUSE/LIFT STATION #2 

ELECTRICAL RISER DIAGRAM NO SCALE 

NEW PAD MOUNTED 
--

WfRING ANO CONOWTS FROM HP! TO 
PUMP CONTROL PANEL. SEE 4/ME-102. 

I 

I 

I 

I 

LIFT STATION #2 

' 
\ '

\ '

\ 
'
, 

\ 
\ 

\ 
\ 

\ 

0��2�:
LAN 

APPROXINA7El.Y 25' OF HORIZONTAL 
DIRECTIONAL BORE. 

' 
' 
' 
' 

\ 

WIRING AND CONDUITS FROM UTIUTY 
7RANSFORMER ro AIETER. SEE 
7/UE-102 

' 
' 
' 
' 

4 

WIRfNC AND CONDUITS FROM PUMP 
CONTROL PANEL ro PUMP lOCA.llONS. 
SEE 1/AIE-503. 

�� 
NORTH 

"'""" 6P JI/NCTION BOX� 
FOR FIELD TERMINATIONS. 

COORDINATE EXACT 
LOCATION WITH EXISTINC 

EOIJIPMENT 0 
� EXISTING 1/T/LfTY POI£ WITH NEW POLE 

MOUN/ED 7T?ANSFORUER 

I 

�� 

NORTH 

NO SCALE 

3 

2 

III)

1 

48" 

LP2-13 

J 
L 

LP2-7 

�� jLP2j 
✓ 

LP2-17 
LP2-11 

LIFT STATION #2 

POWER PLAN 
1/4" = 1 '-0"

LP2-.J 
CHEMICAL 

ROOM 

=::::::t== �

OS jos1j 

LPZ-3 

LIFT STATION #2 

LIGHTING PLAN 
1/4" = 1 '-0"

<D 
CHal/CAL 

ROOM 

� "j,JH,j 
EF2 UH4 � 

r r V 

LIFT STATION #2 

HVAC PLAN 
1/4" = 1 '-0"

jHP2j 

SPECIAL NOTE:
All. ELECTRICAL EQUIPMENT LOCATED 
OlJTDOOHS AND ASSOCIATED WfTH UFT 
STATIONS lSt, AND £52 SHALL BE 
INSTAl.lED./MO(H{TED ON REI..O FABRICA7FD 
G4l!WllZEV STEEL FRAMES. All OUTDOOR 
£1..ECTRICAL B)lJIIW£NT/ENCLOSURES SHALL BE 
NEMA-JR RATED. All. CONOlJff ANO 
CONNECTlONS TO El.ECTR/CAL EQUIPMENT SHAll. 
8£ S£AJ.EO ANO /JCMO TIGHT. 

NEW unUTY PROVIDED ELECTRICAL 
METER. UTILJ1Y COMPANY SHAU 
PROVIDE SOCKET AND NEW UETER. 

,.-
NORTH 

,.-
NORTH 

,.-
NORTH 

KEYNOTES: 
CD 

<D 
CD 
<D

PROVIDE JUNCTlON BOX WITH DISCONNECT BREAKER AND CONTROL WIRING TERIII/I/Al BLOCKS 
{FOR FllTURE SCADA S'tSTEU) FDR CHEUICAL U£1ERING SKID. 

INSTALL LOUVER SO THAT BOTTOM Fl.ANGE fS NOT LOWER THAN 48" AFF. 

INSTALL EXHAUST FAN SO THAT BOTTOM FLANGE IS NOT LOWER THAN 60" AFF. 

PROV/OE POWER RJR MOroR!ZEO DAMPER IN LOUVER, lfrlTERlOCK MOTOR/Z£1) DAMPER WITH 
EXHAUST FAN IN SW£ ROOM. lJAMPER SHALL OPEN UPON OPERAT10N OF EXHAUST FAN. 
FIELD VERIFY EXACT LOCATION ANO REQUIREMENTS, 

PROVIDE POWER TO OWNER SllPPLIED DJERGENCY LIGHT. COORDINATE EXACT LOCATION AND 
R£QUIR£M£NTS WITH OWNER. 

CONDUIT AND CONDUCTOR SCHEDULE: 

0 (3) ,10 AND (1) /10 GROUND IN 0.75" CONOUIT 

© (2) /8 AND (1) /10 GROUND IN 0.75" CONOUff 

0 (4) /J ANO (1) /8 GROIJNJJ IN 1.25" CONOIJff 

© (4) /:J/0 AND (1) /6 GROUND IN 2" CONDUIT 

STATE OF MISSOURI 

MICHAEL L. PARSON, 

GOVERNOR 
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MARK RATING MOUNTING
KVA PHASE 

TFf 15 3 WALL 

NOTES &ACCESSORIES: 
1. COPPER WINDINGS 
2. ELECTROSTATIC SHIELD
3. LUG KJT 
4. WALL BRACKET 
5. WEATHER SHIELD ,. NEMA 4X ENCLOSURE 

TRANSFORMER SCHEDULE 

TEMP RISE PRIMARY 
r0c J VOLTAGE CONNECTION 
150 480 DELTA 

SECONDARY WEIGHT NOTES& 

VOLTAGE CONNECTION (LBS.) ACCESSORIES 
240/120 DELTA 235 4,5,6 

UNIT HEATER SCHEDULE 

CFM ESP HTG CAPACITY VOLTAGE/ WEIGHT NOTES& MARK MANUFACTURER MODEL/I- FLA MOCP (MIN) ("WC) LOW(kW) HIGH(kW) PHASE (LBS) ACCESSORIES 

UH1 REZ.NOR EUH-TSL 125 NA NA ao 240/1 12.8 15 49 1 THRU 6 

UH2 REZNOR EUH-TSL 125 NA NA 3.0 240/1 12.8 15 49 1 THRUB 

UH3 REZNOR EUH-TSL 125 NA NA 3.0 240/1 12.B 15 49 1 THRUB 
UH4 REZNOR EUH-TSL 125 NA NA 3.0 240/1 12.8 15 49 1 THRUB 

ACCESSORIES: 
1. FULL FAN SAFETYGUARD.
2. 24 VOLT CONTROL TRANSFORMER.
3. REMOTE SINGLE STAGE HEATING ONLY THERMOSTAT. 
4. ADJUSTABLE HORIZONTAL AND VERTICAL LOUVERS. 
5. HANGER KIT. 
,. PROVIDE FACTORY INSTALLED DISCONNECT SWITCH FROM MANUFACTURER.

LOUVER SCHEDULE 

MARK MANUFACTURER MODEL# SERVICE CFM DEL TA P WIDTH X DEPTH FREE AREA VELOCITY NOTES
(STATIC) HEIGHT(IN) (IN) MIN (SQ.FT.) (FPM) 

L1 POTTORFF SFD-445 INTAKE 300 o.11� 14"x 14" 4• 0.4 715 1,2,3,4,5 

NOTES: 
1. BIRD SCREEN
2. DRAINABLE BLADE
3. FLANGE FRAME 
4. FACTORY PAINTED BAKED ENAMEL FINISH, COLOR AS SELECTED BY ARCHITECT.
5. PROVIDE 120-VOL T. TWO-POSITION MOTORIZED DAMPER. INTERLOCK WITH EF1 TO OPEN WHEN EXHAUST FAN IS IN OPERATION. 

FAN SCHEDULE 

MARK MANUFACTURER MODEL# AREA SERVED SERVICE CFM DELTA P MOTOR VOLTAGE/ NOTES AND 
(STATIC) HP/WATTS PHASE ACCESSORIES 

EF1 COOK ACWD- 70W17DEC CHLORINE ROOM EXHAUST 100 0.1SH 50 W 120/1 1,2,3,4 

EF2 COOK ACWD - 70W17DEC CHLORINE ROOM EXHAUST 100 0.15H 50 W 120/1 1,2,3,4 
NOTES AND ACCESSORIES: 
1. PROVIDE FACTORY MOUNTED DISCONNECTING MEANS.
2. PROVIDE GRAVITY BACKDRAFT DAMPER.
3. PROVIDE FAN SPEED CONTROLLER INSTALLED NEAR FAN MOTOR.
4. PROVIDE WfTH THERMOSTAT SET TO 75 DEG (ADJUSTABLE).

SURGE PROTECTION DEVICE SCHEDULE 

MARK MANUFACTURER MODEL SURGE RATING VOLTAGE MODES OF MCOV NEMA NOTES AND
PROTECTION ENCLOSURE OPTIONS 

SPD1 CURRENT TECHNOLOGY #TG 150 150kA PER MODE 120/240V 1PH, 3W L-N,L-G,N-G,L-L 5SOV NEMA 3R 1,2,4 

SPD2 CURRENT TECHNOLOGY #TG 150 150kA PER MODE 277I480V 3PH, 4W L-N,L-G,N-G,L-L 5SOV NEMA4X 1,2,4 

ACCESSORIES/NOTES: ABBREV/A TIONS: 
1. INTEGRAL DISCONNECT L-N - LINE TO NEUTRAL
2. STATUS LE.D.s L-G UNE TO GROUND
3. STANDARD MONfTORJNG N-G - NEUTRAL TO GROUND 
4. ADVANCED MONITORING: PRIMARY MONITORING PLUS EVENT COUNTER DISPLAY, AUDIBLE .Al.ARM W!l.ED L-L - LINE TO LINE 
5. STANDALONE ENCLOSURE - TVSS SHALL NOT BE INTEGRAL TO SWITCHGEAR

I APPROVED MANUFACTURERS: SfEMENS, SQUARE D 

OCCUPANCY SENSOR SCHEDULE 

LOAC SENSOR 
MARK 

I VOLTAGE I VOLTAGE I TYPE TIME DELAY I MOUNTING I I ACCESS. EQUIPMENT SERVED MANUF MODEL# INTERLOCK 
0S1 CHLORINE/PUMP ROOM LIGHTS I 120 HUBBELL A02QOQ I 120 I USIIR 15 MfN. I WALL BOX I . I 3 

NOTES/ACCESSORJES: ABBREVIATIONS: 
,. PROV/OE HUBBELL ADO-A-RELAY; SUCH THAT PARALLEL SENSORS SHALL BE CAPABLE OF CONTROLLING r� ROOM LIGHTING CfRCU/TS. P/R - PASSIVE INFRAPB) 

US - ULTRASONIC 
,. WHERE SwrTCHING IS SHOWN, WIRE OCCUPANCY SENSOR CONTROL IN SERIES WfTH LOCAL LJGHTSWITCHING. /RIUS -DUAL TECHNOLOGY 
,. WALL SWITCH Sf/ALL BE CAPABLE OF MANUAL ON-OFF CONTROL 
,. WHERE MULIPLE SENSORS ARE SHOWIN IN A SINGLE ROOM/SPACE AND ARE NOT IDENTIFIED TO BE CDNTROUED IN ZONES, WIRE IN PARALLEL. 

GENEP.AI... NOTES (APPLIES TO ALL SENSORS/: APPROVED MANUFACTURERS: 
,. EACH SENSOR TYPE MAY BE SHOWN IN MULTIPLE LOCATIONS ON ELECTRICAL PLANS LEVITON ,. EQUIPMENT SUBMITTAL: PRIOR TO APPROVAL, wm-1 OCCUPANCY SENSOR SPECIFICATION INFORMATION, CONTRACTOR SHALL 5/JBMfT PLAN (PROVIDED BY HUBBELL 

MANUFACTURER'S REPRESE/1/TA TIVEJ wm-1 OCCUPANCY SENSOR LOCATIONS, OCCUPANCY SENSOR TYPE, MDUWTING HEIGHT AND SENSOR COVERAGE 
FOR EACH SPACE. 

,. WHERE SwrTCHING IS SHOWN, WIRE OCCUPANCY SENSOR CONTROL IN SERIES WfTH LOCAL LJGHT SWITCHING. 
,. PROVIDE CONTROL UNIT(S)IPOWER PACX(SI AS REQIJIRED. 
,. FINISH/COLOR SHALL MATCH ALL OTHER DEVICES. 

PANELBOARD SCHEDULE LPA 
VOLTAGE: 120/24IJ 

PHASE I WIRE: 1/3 

AMPS: 100 

ENCLOSURE ACCESSORIES: CH 

C<RC
EQUIPMENT SERVED NO. 

1 INTERIOR LIGHTING 
3 EXTERIOR LIGHTING 
5 CHLORINE ROOM RECEPTACLES 
7 CHEMICAL METER SKID 
' PUMP ROOM RECEPTACLES 
11 EXTERIOR RECEPACTLES 
13 EXHAUST FANS EF1 
15 MOTOR/ZED DAMPERS 
17 EXTERIOR EMERGENCY LIGHT 
19 AIR COMPRESSOR RECEPTACLE 
21 SURGE PROTECTION DEVICE 
23 

CIRCUIT BREAKER ACCESSOPJES: 
Aro - ARC-FAULT INTERRUPTING
EO -ELE.CTRJCAL OPERA TOR 
Gm - GROUND-FAULT INTERR1JP11NG
HACR - HACR RATING 
HLF - HANDLE LOCK-OFF
H� -HANDLE LOCK-ON 
SR - SWITCH RA TING 
s, - SHUNrTRIP 

POLES: 24 

KAIC AMPS (RMS): IAIN12 
MCBIMLO: 100-AMPMCB

""' 
PO�I ,uPS QB ACC. LOAD(VJ,J 

20 1 - 210 
20 1 - 135 
20 1 GFC/ 180 
20 1 GFC/ 1200 
2Q 1 GFCI 380 
20 1 GFC/ 540 
20 1 HACR 68.8 
20 1 - 180 
20 1 - 180 
20 1 - 180 
80 2 - 5 

- 5 

ENCLOSURE ACCESSORIES: 
CH - CONCEALED HINGE 
cw - COLUMN WIDTI-I PANE.1. 
owo - HINGED DOOR WITHIN HINGED DOOR
ee, - EXTENDED G!ITTER TOP 
eGB - EXTENDED GUTTER BOTTOM 
EGSL - EXTENDED GUTTER lEFT HAND SIDE 
EGSR - EXTENDED GUTTER RJGl-(T HAND SIDE 
FL - FWSHLOCK(SJ 

MOUNTING: SURFACE 
ENCLOSURE: NEIIAA1 
FED FROM: METER 
PANELBOARD ACCESSORIES: 

PHASE LOADS (VAj I 
cm,cc co , I co 

A B 
LOAD(VJ,J POLES AMPS 

1746 1536 HACR 2 10 
1671 1536 -

1716 1538 HACR 2 15 
2736 1536 -

1896 1536 HACR 2 15 
2076 1536 . 

1817 1748 GFCJ 2 60 
1928 1748 -

3230 3050 HLF 2 40 
3230 3050 -

185 180 - 1 2Q 
5 - - -

PANELBOARD ACCESSORIES 
CL - COMPRESS/ON LUGS 
m. - FEED-THRU LUGS 
GB - EQUIPMENT GROUND BAR KIT
Gm - GROUND BAR INSULATOR KIT 
NBX - NEUTRAL BONDING KIT 
PS - PREPARED CIRCUIT BRcAKER SPACE 
58 - SPLIT BUS 
SER - SERVICE ENTRN-ICI: RATING 

LIGHTING FIXTURE SCHEDULE 

lAMPS 

LOCATION: PUMP ROOM 
MANUFACTURER: SQUARED 
MODEL: QO 

CL, GB, TPB 

EQUIPMENT SERVED 
C<RC.
NO. 

UNIT HEATER UH1 2 
" 4 
UNIT HEATER UH2 6 
" 8 
UNIT HEATER UH3 10 
" 12 
WELL PUMP 14 
" 16 
WATER HEATER 18 
" 20 
PUMP CONTROL PANEL 22 
SPACE 24 

SFB - SUB-FEED C/RCUfT BREAKER
SFL -SUfJ-FE.E.D LUGS 
SPB -SIL VER PiA TED COPPER BUS BARS
,.,,. - TIN PLATED ALUMINUM BUS BARS 
n<N -200% RA TE.D NEUTRAL Bl.JS BAR 
,vss - TRANSIENT VOLTAGE SURGE SUPPRESSfON

FIXTURE APPROVED MARK MANUFACTURER MODEL# FINISH MOUNTING VOLTAGE MANUFACTURERS NOTES 
TYPE CODE QTY, WAIB 

Sf WILLIAMS 96-4-L40/835-DRV-UNV WHITE SURFACE LED WITH FIXTURE - 30 120 SUBMIT FOR APPROVAL 1 

S1E WILLIAMS 96-4-L40/835-EM/10W-DRV-UNV WHITE SURFACE LED WITH FIXTURE - 30 120 SUBMIT FOR APPROVAL 1,3 

WP1 WILLIAMS WPCS-L44-840-BZ-EM/6W-PC-DIM-UNV BRONZE WALL LED WITH FIXTURE - 45 120 SUBMIT FOR APPROVAL 2,3,6 

Pf HUBBELL RFL3-4D-5K BLACK POLE LED WITH FIXTURE . 35 120 SUBMIT FOR APPROVAL 2,4,5,6 

NOTES: 
L PROVIDE AU ACCESSORIES AS REQUIRED FOR PENDANT /SUSPENDED INSTALLATION. REFER TO ARCHITECTURAL DRAWING FOR MOUNTING HEIGHT. 
2. FIXTURE SHAU BE LISTED FOR OUTDOOR USE AND SHAU BE USTED FOR DAMP OR WET LOCATION AS REQUIRED.
3. PROVIDE INTERNAL BATTERY FOR 90 MINUTES OF EMERGENCY OPERATION.
4. FIELD VERIFY EXACT LOCATION AND INSTALLATION HEIGHT WITH OWNER AND ARCHITECT PRIOR TO ROUGH-IN.
5. PROVIDE 15' BRUSHED ALUMINUM POlE, APPROPRIATELY SIZED POLE TOPE TENON MOUNTING AND SPLJPFIT HARDWARE. 
� FIXTIIRE SHALL BE GIP ABLE OF OPERA11/YG AT TEMPERATURES FROM OTO 110 DEGREES F. 

ELECTRICAL SYMBOLS: 

01 � EXIT l/Glff; ""LL / CEllJNG MOUNTED 

1:::f EMBIG£NCY L/GIIT 

1!f' EXIT,/D,IERGENCY LIGHT 

c::::] Fl.UORESCENT OR LED UGHT RXTURE 

IZI Fl.UORESCENT OR LED UGHT RXTURE WITH DI.JAL LEVEL SWJrcHING 

[2) F1.UORESCENT OR LED L/GHT RXTURE WITH EUERGENCY BALLAST 

W' :;j O 1/NSWITCHEO 'NIGHT l1GH7'" RXTIJ� 

0 RcCESS£0 CAN LIGHT f'IXTl/RE 

0t WALL-MOUNT LIGHT FIXTURE 

$ 2a4MP. S/NGt.E POI..£ 120/277V SWITCH 

$.1 2a4MP, �-WAY, 120/277V SWITCH 

$4 .201MP, FOUR-WAY, 120/277V SWITCH 

$2 .201MP. OOUBL£ POL£, 120/277V SWITCH 

$0 DIUMERSWflCH 

$u 120V EL£CrRONIC 71M£R SWITCH 

$os WAL£ BOX OCCUPANCY SENSOR SWITCH 

[Dos ©os OCCUPANCY SENSOR FOR LIGHTING CONTROL; WALL/CEIJ..JNG AIOUN1ED 

©pp POWER PACK FOR LIGHTING CONTROL; CEJJ..JNG MOlJNTED 

-G SIUPLEX RECEPTACLE; 2P, .JW, � 12SV 

-G14-JO SIUPLEX RECEPTACLE; NO.IA CONFIGURA110N AS INOICATED 

a€) 

,€)42• 

a€) C 

,€)AC 

,€)GF 

,€)sw 

a€)17i' 

,e ... 

,. 

� 
� 

0 Q)

DUPLEX RECEPTACLE; 2P, .Jw, 2a4,. 125V 

DUPLEX RECEPTACLE; UOUN1FD O 42" ABOIIF FINISHED FlOOR 

DUPLEX RECEPTACLE; INSTAUED FLUSH WITH CE/LNG 

DUPLEX RECEPTACLE; UOUNTED 6" ABO!,£ COlHffERTOP BACKSPLASH 

DUPLEX RECEPTACLE W/ GROUND FAULT IN7ERRUPTU? 

DUPLEX RECEPTACLE,· SWITCH£0 

DUPLEX RECEPTACLE,· TAMPER RESISTANT 

DUPLEX RECEPTACLE; WEATHERPROOF 

DOUBJ.E DUPLEX RECEPTACJ.E WITH COMMON FACEPLATE 

RECEPTAClE MOUNTED IN F1.USH FLOOR BOX. REffR TO SPECJF1CAT10NS 

RECEPTACLE MOUN7ED IN FS TYPE BOX ON RIGIO CONDUIT 

JUNCT'ION BOX; WALL / C£1LING MOUNTED 

c::::1 j lP1 j L/GH71NG cl" POWER PANEJ..BQIV?O 

(>:;; {:><j jUDPj EL£CTRICAL EOUIPUENT. SEE SCHEDULE FOR �GGED ECJU/PUENT 

El-' I os, I OISCONN£CT SWffCH 

CONDI/ff CONCEALED IN CE/UNG OR WALL 

CONDUIT CONCEALED IN FLOOR Si.AB 

CONDUIT ROUTED EXPOSED AT STRUCTURE 

9� /12 CONDUCTORS. TICK UARKS INDICATE QUANllTY 

I� P1-1 HOME RUN WfTH PANEl... AND CIRCUIT DESIGNATlON 

I� Sf'T-2 PARr!Al HOU£ RUN WITH PANEL ANO CIRCUff 0£SIGNATION 

GROUND WIRE 

J( J /18 CONDUCTORS AND QIJANTlTY 

� FEEDER PER SCHEDULE 

HVAC SYMBOLS: 
FLEXIBLE DUC7WORK 

IQ] � CE/UNG RE1lJRN/EXHAUST GRILLE 

� � 
CEJLJNG SUPPLY DIFFUSER 

[!] m.lPERATURE SENSOR 

ID m.lPERATURE AV£i1?AGING SENSOR 

1£1 SPACE CO2 SENSOR 

IEl SPACE HI.IUIDITY SENSOR 

14x18 d OIJCTWDRK (WIDlH/HEIGHT) W1TH DAMPER 

100&.._ IOI DOUBLE WALL INSUI.A TEO SPIRAL DUCT 

::::JIC::::: FLEX/Bl£ CONNECTION 

� 
FINE DAMPER 

� RR£ AND SMOKE OAMPER 

� RADIATION DAMPER 

� SMOKE DAMPER 

� MOTORIZED DAMPER 

� ZONE CONTROL DAMPER 

� ZONE B>'PASS CON1'ROl. /JAMPER 

� DD DfFFUSER TYPE ANO CRI 

� RECTANGULAR TO ROUND TAKE-OFF 

GENERAL MECHANICAL NOTES: 
!XlfE&!I. 

1. GENERAL MECHANICAL NOTES APPLY TO ALL UECHAN/CAJ.. SHEETS. 

2, CJD EN6fNEERING LLC, BEING THE AUTHOR OF THESE CONSTR/JC710N DOCUMENTS RESERVES THE
RIGHT OF FINAL flffERPRETA710N AS TO THEIR INTENT AND MEANING. ANY ADDITIONAL WORK OR 
COSTS RcSlJLTlNG F'ROM rH£ CONTRACTOR'S OWN INTERPRUATION AS ro rH£ INTENT OR 
ME:ANING WITHOUT CONSIJLTATlON WfTH CJO ENGINEERING LLC SHALL BE THE RESPONSIBJl/TY OF
THE CONTRACTOR AT NO COST TO OWNE"R OR A/E. 

,J, THE INrENT' OF THE WORK INDICATED ON THESE CONSTRUCTION OOCUMEN1S IS TO PROVIOE A 
FULLY FUNCTlONING S'ISrEM IN COAIPLETE WORKING ORDER. ff SHAU BE THE RESPONSIBILJT'r OF
THE CONTRACTOR ANO THE CONTRACTOR's SUPPUERS TO INCLUDE ALL ACCESSORIES, 
COMPONENTS, PARTS, ETC. THAT M4Y NOT BE INDICATED ON THESE CONSTRtJCT/ON DOCUMENTS 
TO PHOVffJ£ BUILDING CODE COMPUANT S'l'Sm.lS AND EC){JJPJIENT 71-IAT OPERATE SATISFACTORILY
AS DES/GNEO ANO IN7FNDED. 

4. DRAWINGS ARE NOT SET UP SPEC/FlCALLY ACCORDING TO TRADE AND EACH CONTRACTOR ANO
SUB-CONTRACTOR OR TRADE IS REQUIRED TO REVIEW THE CONSTRUC710N DOCUMENTS AS A 
WHOLE AND PHOVIOE ANY UISC. ffEMS. AIA rERIALS, WORK. ETC. REOUIRED TO COMPl£1F THE 
WORK AS SHOWN ON ALL DOCUMENTS. THIS R£OI/IRE1,l£NT APPLIES TO ALL rRADES. SrRUCTl/RAJ.,
MECHANICAL, ELE"CTRICAL, ANO PLUMBING RECJUIREMENTS ANO RELATED WORK AR£ INDICATEO 
THROtJGHOIJT THE DOCUMENTS AND SHOULD BE REVIEWED WITH EACH FOR 0\-f"RAU SCOPE OF
WORK. 

5. ALL MECHANICAL WORK SHALL BE PERFORM£[) BY LJCENSEO PLWBING AND UECHANICAL 
CONTRACTORS AND SHALL BE IN ACCORDANCE WITH REQUJREUENTS OF THE 2018 IN7ERNAT10NAL 
BUllIJING, PLUAIBING, FUEL GIIS AND MECHANICAL CODES, ANO ALL APPUCABi.E LOC4L CODES AS
ADOPTED BY LOCAL Al.lTHORlllES. 

6. THE CONTRACTOR SHALL INCLUDE All PERUlT AND INSPEC710N FEES IN BIO.

7. THE PLANS ARE DWJRAMMATIC AND SHALL NOT BE SCALED., REFER ro CML. STRUCTURAL, AND
ARCHJTECTVRAL DRAWINGS AND EXISTING CONDITIONS FOR OIM£NSIONS.. FlEl.J) 1/cRJFY All 
DIAIENSIONS. 

8. PIPING AND DUCTWORK lAYOlJTS ARE ot-i!GRAM.wl71C. FlEl.J) COORDINATE EXACT LOD'lllONS AND
ROUTINGS WfTH STRUCTURE. l1GHT FIX11JRES, CONDUflS, ETC. FINAL RESULT SHALL BE 
£(}I.I/VALENT TO THAT INOICA7EO ON DRAWINGS. 

9. COOPERATE CLOSELY WITH All OTHER rRADES TO EXPEDITE CONSTR/JCT'ION ANO AVOID 
INTERF'£RENC£S AND CONFLICTS. BEFORE ANY PIPING, OUC'TWORK, CONDI/ff, ETC. IS INSTALLED, ff
SHALL BE COORDINATED CAREF'lllLY BETWEEN ALL TRADES. 

10. MAINTAIN All CLEARANCES REQUIRED BY PLUUBING AND HVAC EQUIPUENT. COORDINATE WITH
ELECTRICAL CONTRACTOR TO MAINTAIN ALL ClEARANCES REQUIRED FOR EQUIPltlENT. DO NOT
ROUTE PIPING, DUCTWORK, ETC. ABOi.£ ELECTRICAL PANELS. 

11. DRAWINGS REPRESENT RNAl RESULT. REJIO� REI..OCA1E, MODIFY EX/STlNG £(}{JIPJ,f£1',ff,
DUCTWORK, PIPING, UC. AS REWRED. FIElO V£RIFY EXISTING CONDITlONS AND EXACT 
REWIREMENTS. NO EXTRAS WILL BE PAID DUE ro UNANT1CIPA TED EXISTING CONDff/ONS, 

12. IF CONTRACTOR WISHES ro INCORPORATE PRODUCTS OTHER THAN THOSE NAUED IN 
SPECJFJCATlONS IN HIS BID OR PRODUCTS BY MANUFACTURERS OTHER THAN THOSE LISTED AS 
APPROVED MANUFACTURERS, THE CONTRACTOR SHAJ..l SUBMIT A WRITTEN R£CJUEST FOR REVIEW 
AND APPROVAL OF PROPOSED SUBSTITUTIONS ro CJD ENGINEERING ll.C NOT LESS THAN FIVF 
WORKING Q.4)"5 PRIOR TO BID DIITE. APPROVAL OR ACCEPTANCE OF PROPOSED SUBSnlUTlON OF
MANUFACTURERS OR ITEMS IS FOR THE PURPOSES OF BIDOING ONLY AND DOES NOT REI.JEVE 
THE PROPOSED SUBSTITUTION FROM THE SUBMITTAL/SHOP DRAWING REVIEW ANO DOES NOT 
CONS7lTUTE PRIOR APPRO\"AL OF PROPOSED SUBSTTTll110NS. 

1J. THE CONT'RACT'OR SHALL BE RESPONSIBLE FOR THE COSTS OF LARGER WIRING, CONOlJff,
ENCLOSURES. CONTROL ANO OV£RCt/RRENT PROTEC7IVE DEVICES. UC. RESUlllNG FROM 
SUBSTITUTION OF EQUIPAIENT OTHER THAN THAT WHICH WAS THE BASIS OF DESIGN AT NO COST
TO OWNCR OR A/£. 

14. THE CONTRACTOR SHALL PROVIDE EL£CTRONIC SHOP DRAWINGS/SUBMITTALS OF ALL F'/XTl.lRES 
ANO £QUA/ENT RJRNISHED I.JND£R THIS CONTRACT. 

15. THE CONTRACTOR SHALL PERFORM A PRELIMINARY FUNCTlONAL TEST ANO BALANCE FOR All.
EQWPMENT INSTALLED UNDER THIS CONTRACT. THE CONTRACTOR SHALL THEN OB7i41N THE 
SERI/ICES OF AN INOEPENOENT FIRM CER77FIEO WITH ASSOC/A7EO AIR BALANCING COUNCIL OR
NATlONAL £NV/RONAleffAL BALANCING BUREAU TO PERFORU THE HU4C S'l'Sm.l TESTING AND 
BAJ.NvC/NG IN ACCORDANCE WITH AABC OR NEBB M-4TIONAL STANDARDS. 

16. THE CONTRACTOR SHALL GUARANTEE ALL ECJUIPMENr, ACCESSORIES, ANO U4TERJAL FllRNISHED BY
HIM FOR A PERIOD OF ONE rs4R FROU FINAl ACCEPTANCE ACAINST ALL DEFECTS. 

17. THE CONTRACTOR SHALL BE RESPONSIBLE FOR ENSURING COSTS TO CUT, PATCH ANO REPAIR
EXIST1NG WALl,, FLOOR AND CEILJNG CONSTRUCTION AS REOlJIRE1J TO INSTAU NEW PLUMBING
FlXTURCS, OUCTWORK, EfJUIPUElff, PIPING, ETC. ARE INCLUDED IN THE BIO PRIC£. 

PRQQUCTS 

1. ALL SHUTOFF VALIIES' ON DOMESTIC WATER SHALL BE BRONZE F'fJLl-PORT £W.L VALi£ TYP£..

2. P-7RAPS SHAU INCLUDE INTEGRAL CLEANOUT.

3. EQUJVALENT EXHAUST FANS BY ACUE, COOK, GR£ENHECK, PENN. OR OTHERS WITH PRIOR
APPROVAL 

4, E(}IJ/VALENT LOUVER BY RUSKIN. ARCHITECTIJRAL LOUVERS. OR OTHERS WfTH PRIOR APPROW4L. 

5. ECJUIVAlENr UNIT HEATERS BY MARLEY, MODINE, OR OTHERS WITH PRIOR APPROlru.. 

fXFC(JT/QN 

1. PROVIDE ALL ACCESSORIES, COMPONENTS, ETC. REQUIRED FOR COMPLETE /NST"AJ..1A710N OF
SPEC/FlED EQUIPMENT. 

2, PROVIDE UN/STRtJTS AND ACCESSORIES AS REQUIRED FOR SUPPORT OF PIPING, EQUIPMENT, ETC. 

J. CONTRACTOR SHAU MAKE ALL FINAl CONNcCTlONS TO EQUIPMENT. PROVIDE AJJAPTERS, FIT11NGS,
ETC. FOR ALL BJUIPMENT AS REOUIR£O. COOROINA TE SPECIFIC REQUIREMENTS WITH EQUIPMENT
SUPPU£RS. REFER TO SPECIAL EOU!PMENT DRAWINGS FOR ADDITIONAL INFORUATION. 

4. ALL THERMOSTATS, SENSORS. DAMPER CONTROLS. ASSOCIATED ACCESSORIES, AND FINAL WIRING
CONNECTIONS SHAU BE PROV/0£D BY H\"AC CONTRACTOR. ROUGH-IN AND WIRE INSTAliATION 
SHAli. BE PROVIOED BY ELECTRICAL CONTRACTOR. 

5. INSTALL ALL ROOF EQUIPUENT, PIPE, CONDUIT AND DUCTWORK SUPPORTS, CURBS AND
PENETRATIONS IN ACCORDANCE wtrH THE REOUIR£UENTS OF THE ROOFING SYSTEM 
MANUFACTURe?. 

6. PROVIDE SLEflfS AT PIPE PENETRA7/0NS OF EXTERIOR OR FOUNDATTON ll':4LLS. SEAL
PENETRATIONS Jtf"ATHERTIGHT. 

7. ALL EXPOSED PIPING, DUCTWORK AND £QUIPUENT SHALL BE PRIMED ANO PAINTED. REFER TO
ARCHfTECTURAl DRAWINGS FOR REQUIREMENTS AND COORDINATE WITH GENERAL CONTRACTOR,

GENERAL ELECTRICAL NOTES: 
!XlfE&!I. 

1. GEN£RAl ELECTRICAL NOTES APPLY TO All ELECTRICAL SHEETS.

2. CJD ENGINEERING ll.C, BEING THE AUTHOR OF THESE CONSTRUCT10N DOCUMENTS RESERVES
THE RIGHT OF FINAL INTERPRETA710N AS TO THEIR INTENT AND UFANING. ANY ADDITIONAL 
WORK OR COSTS RESUL71NG FROM THE CONTRACTOR'S OWN INrERPRETAT10N AS TO THE 
INTENT OR MEANING WfTHOl.ff CONSULTATTON WITH CJD ENGINEERING LLC SHAll. BE THE 
RESPONSJBILOY OF THE CONTRACTOR AT NO COST ro OWNER OR A/E.

,J, THE INT'ENr OF THE WORK INDICATED ON THESE CONSTRUCTION DOCUMENTS IS TO PROI/IOE A 
FULLY FUNCTIONING SYSTEM IN COUPLE1"£ WORKING ORDER. IT SHALL BE THE RESPONSIBILITY
OF THE CONTRACTOR AND THE CONTRACTORS SUPPUERS TO INCLUDE ALL ACCESSORIES, 
COUPONENTS, PARTS, ETC. THAT .wlY NOT BE INOICATED ON THESE CONSTRUCTION 
DOCUMENTS TO PROVIDE BUILDING CODE COUPLJANT S'l57EMS AND EQUIPUENT THAT OPERATE
S4TISFACTORILY AS � ANO INT'ENDED. 

4. Ali. ELECTRICAL IM?R.I(" SHALL BE PERFORUED BY LICENSED CONTRACTORS IN ACCORIJANCE 
WffH THE 2018 INTERNAT'IONA/.. 8fJlt.DING CODES. THE 2017 NAnoNAL ELECTRICAL COO£. AND
Ali. LOCAL CODES AS ADOPTED BY THE AU71-IORfflcS HAVfNG JURISDICTION. 

5. THE CONTRACTOR SHALL INCLUDE ALL PERMIT AND INSPECTION FEES IN BID.

6. THE CONTRACTOR SHALL VERIFY .ALL EXISTJNG CONOl110NS PRIOR TO SUBAl/7TIN0 HIS BID. NO
EXTRAS WILL BE PAID OU£ TO UNANTICJPA 7EO EXISTING CONDITIONS. 

7. PUWS ARE DIAGRAMMA71C ANO SHALL NOT BE SCAl.ED. REFER TO CML, STRUCTURAL ANO
ARCHITECTURAL DRAWINGS AND EXISTING CONDITrONS FOR DIMENSIONS. RElD VERIFY ALL 
/JIMcNS/ONS, 

8. EO/JIPUENT ANO CONOUIT/CONDUCTOR LAYOUTS ARE Dbl!GRAUAt4llC, FIELO COORDINATE EXACT
LOCATIONS AND ROUTINGS WITH ST1WCTURE, PIPING, DUCTWORK, LIGHT FIXTUMS, Ere. FINAL 
RESULT SHALL BE ECJU/1/ALENT ro 71-IAT INDICATED ON DRAWINGS. 

9. COOPERATE CLOSELY WITH AJ..L OTHER TRADES TO EXPEDITE CONSTRUCTION AND A� 
INTERFERENCES ANO CONFLICTS. BEFORE ANY PIPING, DUCTWORK. CONDUIT, ETC. IS INSTAli.£0,
JT SJ-IAl1. BE COORDINATED CAREFULLY BETWEEN All 7RAOES,

ta MAINTAIN All CLEARANCES RECJUIRED BY EL£CTRICAJ.. E(}IJIPUENT. COORDINATE WITH PLUMBING, 
HVAC, AND SPRINKLER CONTRACTORS TO MAINT"AIN All CLEARANCES R£QUIRED FOR ECJUIPl,(£NT.
DO NOT ROlff£ PIPING, DIJC7WORK, Ere. ABO\£ ElECTRICAL PANELS. 

11. DRAWINGS REPRESENT FINAL RESULT. REMOVE, RElOCA1E, MODIFY EXIST/NC EQUIPMENT.
DUCTWORK, PIPING, Ere. AS REOU/RED. FIELD VERIFY EXISTING CONDfT10NS AND EXACT 
REQIJIREMElflS. 

12. COORDINATE INFORMATION OYT1..ET, RECEPTACLE, ANO OTHER DEVICE LOCATTONS WITH OWNER
ANO WITH U/LLWORK ANO WITH OTHER rRADES PRIOR TO ROUGH-IN. 

TJ. INFORMATION OUTZ.£T {OATA ANO mEP�} DEVICES, WAU PLATES, AND ASSOC#ITED WfRJNG
SHALL 8£ SUPPLIED AND INST"AJ..LED £ff OTHERS UNDER A SEPARATE CONTRACT WITH THE 
OWNER. 

14. THE CONTRACTOR SHALL PROVIDE ELECTRONIC SHOP DRAWJNGS/SUBJ,,IJTTALS OF ALL F'/XTURES 
ANO EQ/JIPMENT FURNISHED UNDER THIS CONTRACT. 

15. IF CONTRACTOR WISHES TO INCORPORATE PRODUCTS OTHER THAN THOSE NAUED IN 
SPECIFICATIONS IN HIS BIO OR PRODUCTS BY UANUFACTURERS OTHER THAN THOSE l/STED AS 
APPROVED MANUFACTURERS. THE CONTRACTOR SHAU SUBMIT A WRITTEN REQUEST FOR REW£W
AND APPROVAL OF PROPOSED SUBSTTTUT10NS TO CJD ENGINEERING LLC NOT LESS THAN FlVE 
WORKING Q.4)"5 PRIOR ro BID DATE. APPROVAL OR ACCEPTANCE OF PROPOSED SUBSTITUTION 
OF MANUFACnJRERS OR ITEMS IS FOR THE PURPOSES OF 8fOOING ONLY AND DOES NOT 
RELIEVE THE PROPOSED SUBSTmJT10N FROU SUBMITTAL/SHOP DRAWING REWEW ANO 00£5
NOT CONSTITUTE PRIOR APPROVAL OF PROPOSED SUBSTITUTIONS. 

16. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE COSTS OF LARGER WIRING, CONDUIT,
ENCLOSURES, CONTROL ANO OVERCURRENT PROT'ECTIVE DEVICES, ET"C. RESULTING FROM 
SUBSTITUTION OF E(}(JIPUENT OTHER THAN 71-IAT WHICH WAS THE BASIS OF DESIGN AT NO
COST TO OWNER OR Aft: 

T 7. THE CONTRACTOR SHAli. GUARANTEE ALL EQUIPMENT. ACCESSORIES, ANO U4TERIAL FURNISHED 
BY HIM FOR A PERIOD OF ONE Y54R FROM FINAL ACCEPTANCE AGAINST All DEFECTS.

,a. THE CONTRACTOR SHALL BE RESPONSIBLE FOR ENSURING COSTS TO cur. PATCH ANO REPAIR 
EXISTING WALL. FlOOR ANO CEILING CONSTRf.lCTION AS REQUIRED TO INSTALL NEW FIXTURES,
CONDUIT, WIRING, Ere. ARE INCLUDEO IN THE BID PRICE. 

fflODUC1S 

1. UClff SWlrcHES SHALL BE E()IJJVALENT ro HUBBELL 1220 SERIES, 20-AMP, 120/277-VOLT,
IN COLOR SELECTED BY THE ARCHIT'EC1/INTERIOR DESIGNER, OR APPROVED EQUAL. 

2. DUPLEX RECEPTACLES SHALL BE £0/JIVAI..ENT TO HlJBBElL 5300 SERIES {OR APPROVED 
EQl/AL), 2lJ4, 125V. NEMA CONFIGURATION 5-20R, IN COLOR SELECTED BY OWNER. 

3. Ali. RECEPTACLES THROUGHOUT UNITS SHAU BE TAJ/PER-RESISTANT TYPE, TO COMPLY WfTH
N.E.C, 

4. ELECTRICAL DEVICE WALL Pl.ATES SHALL BE HIGH IMPACT NH.ON PLAST1C IN COLOR AS' 
SEJ..EC7ED BY THE ARCHfTECT/fNTERIOR DESIGNER. 

5. FEEDER AND BRANCH CIRCUIT WIRING SHALL BE COPPER, 600V WITH THHN/THWN INSULATION. 
BRANCH CIRCUff WIRING SHALL BE /12 AWG MINIMUM. HOUERUNS FOR BRANCH CIRCUITS 
OVER 75 FEET LONG SH.ALL BE /fO AWC,-- OVER 100 FEET LONG, /8 AKC UNLESS INDICATED
OTH8?WIS£ 

6. EQtJIVA/..ENT WIRING DEVICES BY BRYANT. COOPER, HUBBELL. I..EVffON, OR AS APPROVED £ff
OWNER. 

7. E(}IJIVAI..ENT PANEZ..BOARDS, lJGHTING CONTACTORS AND DISCONNECT SWffCHES BY ClJTl..ER 
HAMMER, GENERAL EL£CT1?1C, SIEMENS, SCJUARE D, OR AS APPROVED BY OWNER. 

8. £OU/VALENT LJGHTING CONTROLS: WATTSTOPPER, l.£VITON, TORK.

EXECUTION

1. PROVIDE ALL ACCESSORIES, COMPONENTS, ETC. REQIJIRB) FOR COMPLET'E INSrALJ..ATION OF
SPECIFIED EOUIPUENT. 

2. PROVIDE UN/STRUTS ANO ACCESSORIES AS REOUIRED FOR SUPPORT OF PIPIN6, EOUIPAIENT,
m;. 

J. COORDINATE llGHT1NG ANO CEILING DEVICE LOG4TIONS WITH ARCHfTECTURAL REFLE"CTED CEILING
PLANS. 

4. ALL WIRING SHALL BE INSTALLED IN EAff CONDUIT AND SHALL BE CONCEAL£{) UNLESS 
OTHERWISE NOTED. Pllt' CONDUIT WILL BE ALLOWED BELOW SLAB. All TRANSfflONS FROM PL-t' 
TO STEEL CONOUff SHAU BE MADE BELOW GRADE. UINIMUM CONDUIT SIZE FOR lJGHTING AND 
POWER BRANCH CIRCUITS ABO!,£ GRADE SHAll. BE 1/2� MINIMUM CONOiJJT SIZE FOR LIGHTING
AND POWER BRANCH CIRCUfTS BELOW GRADE SHAU BE 3/4� CONTRACTOR SHALL Jbll,£ THE 
OPTlON TO USE UETALLIC CLAD {M/C) CABLE FOR CONCEALED BRANCH CJRCUff WIRING. 

5. Ali. EXPOSED WIRING SHALL BE INSTAUEO IN EMT CONDUJT.

6. MINIMUM CONDUIT SIZE FOR INFORMATlON OIRZ.ETS SHALL BE .J/4� CONDUff STUBS SHALL
EXTEND ro AN ACCESSIBLE CEil/NG AND BE TERUINATED WITH INSULATING BUSHINGS. 

7. ALL LIGH71NG AND POWER CIRCUITS SHALL lb!VE A GROUNDING CONDUCTOR.

8. ALL R£CEPTACLES, TELECOMMUNICATIONS 0Un£7S, AND TELEVISION OUTLETS SHALL BE 
INSTALLED AT 18• AFF TO CENTER UNLESS NOTED OTHERWISE. ALL SWITCHES SHALL BE
INSTAll.£0 AT 40• AFF ro CENTER UNLESS NOTED OTHERWISE. 

9. PROVIDE 7YPED CIRCUIT DIRECTORIES FOR All PANELBOARDS. DIRECTORY INFORUA710N Slblll
INCLUDE CIRCUIT NUMBER AND EQUIPMENT SERVED. 

ta PROVIDE SLEEVES AT CONDUJT PENETRAllONS OF EXTERIOR OR FDUNl1A710N WALLS. SEAL
PENETRATIONS �THERTIGHT. 

11. SEAL ALL PEN£1RATIONS THROUGH FIRE-RATED ASSEUBUES AS NECESSARY TO RESTORE 
RRc-RESISTANCE RATING OF ASSEMBLY. REFER TO ARCHITECTURAL Pl.ANS ANO SPECIFICATIONS
FOR RATED ASSEUBL/£S, FIRESTOPPINC MATERIALS AND REQUIREMENTS,

12. CONTRACTOR SHALL MAKE ALL FINAL CONNECTIONS TO SPECIAL EQlJIPAIENT.. PROV/OE
ADAPTERS. FTmNGS, ETC, FOR All EQUIPMENT AS REQUIRED. COORDINATE SPEC/RC 
REOUJREUENTS WITH £(){//PUENT SUPPUERS. REFER TO SPECIAL EQUIPMENT DRAWINGS FOR
A/JDIT10NAJ.. /NFDRUATJON. 

f,J, ELECTRICAL CONTRACTOR SHAJ..l PROVIDE ROUGH-IN FOR rHERMOSTATS AND SENSORS. 
PROVIDE SINGLE-GANG BOX WfTH 0. 75" CONDUff TO ABOIIF ACCESS/BLE CEILING OR TO 
ASSOCIATED EQUIPMENT. THERMOSTATS, SENSORS, ANO WIRING SHALL BE PROVIOED BY 
MECHANICAL CONTRACTOR. REFER TO HVAC Pl.ANS FOR THERMOSTAT AND CONTROL LOCATIONS.

QOJQJITIQN 

1. REMO!,£ EXISllNG LJGHT FIXTURES, SWITCHES, RECEPTACLES, TELEPHONE .MCKS. LMTA .MCKS,
FIR£ ALARM DEVICES, ETC. IN REMOVED WALL AND CE/l/NGS, OTHER LIGHT FIXTURES, SWffCHES,
RECEPTACLES, TEl..EPHONE, ll'ITA, FIRE ALARM DEVIC£S, ETC. SHALL REMAIN UNLESS INDICA7EO
DTHERWIS£ 

2. REFER TO ARCHITECTr.JRAL DRAWINGS FOR AODITIONAL NOTcS AND EXTENTS OF OEMOl.moN.

.J. S4LVAG£ AND PROTECT DEMOLISHED LICHT RXTURES FOR Re-USE. THE OWNER SHAll HAI.£
FIRST RIGHT OF REFUSAL ON ALL UA7ERIALS BEING REMOVED. ITEMS WHICH ARE TO REMAIN 
THE PROPERTY OF THE OWNER SHAU BE MOVED BY THE CONTRACTOR TO AN AREA IN THE 
BUILDING AS DIRECTED BY THE OWNER. AJ..L OTHER ITEMS SHAll. BE REMOVED FROM THE 
PREMISES AND LEGALLY DISPOSED OF BY THE CONTRACTOR. 

4. REMOVE CONDUIT. SUPPORTS. ANO CONDUCTORS, ETC. ASSOC/A.TEO WITH DEUOUSHED ITEMS
EXCEPT WHERE NEW DEVICES ARE INSTALLED IN PLACE OF EXISTING. 

5. REMOVE EXISTING UNUSED CONDIJff, BOXES, SUPPORTS, CONDUCTORS, ETC . .ABANDONED WITHIN
THE AREA OF CONSTRUCllON. 

6. MODIFY EXISTING CONIJllfT AND WIRING AS RE()UIREIJ TO MAINTNN CONTINUITY OF EXISTING 
CIRCUITS. 

STATE OF MISSOURI 

MICHAEL L. PARSON, 

GOVERNOR 
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20A OR 
3P 

) 1 OOAF
BOAT 

o 3P

I GFP I 

---§---
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(YY)�

OL 

eOR HP 

□ 
LP100 

20B/120V 
3111, 4W 

LOW - VOLTAGE CIRCUIT BREAKER (CB). 
RATINGS AND NO. OF POLES AS SHOWN. 
WHEN SPECIFIC TYPE IS REQUIRED. X INDICATES 
TYPE. 
TYPES: 
MCCB - MOLDED CASE 
ICCB - INSULATED CASE 
LVP - LOW - VOLTAGE POWER 
MCP - MOTOR CIRCUIT PROTECTOR 

(RATING PER CONNECTED LOAD) 

SEPARATELY MOUNTED CIRCUIT BREAKER; SEE 
ELECTRICAL ONE - LINE DIAGRAM OR 
SCHEDULE FOR DESCRIPTION 

GROUND FAULT PROTECTION 

MEDIUM - VOLTAGE CIRCUIT BREAKER 

FUSE, SIZE, AND NUMBER OF FUSES AS NOTED 

FUSED CUTOUT, CURRENT RATING, FUSE SIZE, 
AND NUMBER OF POLES AS NOTED 

FUSIBLE SWITCH, CURRENT RATING, FUSE SIZE, 
AND QUANTITY AS NOTED 

NON-FUSED SWITCH, CURRENT RATING, AND 
NUMBER OF POLES AS NOTED 

DISCONNECT OR DRAWOUT CONNECTION 

MAGNETIC MOTOR STARTER OR VFD WHERE 
X = WIRING DIAGRAM # 
A = MAGNETIC NEMA STARTER SIZE 
B = ST ARTER TYPE 

INDICATES UNDERGROUND CIRCUIT, 
SEE DUCTBANK SCHEDULE 

DISCONNECT OR SAFETY SWITCH, 
3P NON-FUSED UNLESS NOTED OTHERWISE 
XX-INDICATES CURRENT RATING

DISCONNECT OR SAFETY SWITCH, 
3P FUSED UNLESS NOTED OTHERWISE 
XX-INDICATES CURRENT RATING
YY-FUSE RATING 

SEPARATELY MOUNTED COMBINATION MOTOR 
STARTER OR CONTROLLER; SEE ELECTRICAL 
ONE - LINE DIAGRAM OR SCHEDULE FOR 
DESCRIPTION 

THERMAL OVERLOAD ELEMENT 

THERMAL OVERLOAD RELAY CONTACT 

MOTOR WITH DESIGN HORSEPOWER 
(WHEN INDICATED) 

MOTOR STARTER INTERGRAL WITH MOTOR OR 
PROVIDED WITH MOTOR/DRIVEN EQUIPMENT 

GENERATOR 

TRANSFER SWITCH, CURRENT RATING, AND 
NUMBER OF POLES AS NOTED 

ATS -
AUTOMATIC MTS 
- MANUAL

TRANSFORMER 

b. 3-PHASE, 3-WIRE DELTA CONNECTION

q, 3-PHASE, 4-WIRE GROUNDED WYE
CONNECTION 

SWITCHBOARD OR PANELBOARD: NAME, 
VOLTAGE, PHASE, NUMBER OF WIRES WHEN 
INDICATED 

�CPT 

--3 f-

t 

8 
IDMPI 

I SPD I 

---½-
+ OR -t- OR -

@OR+ 

CD 

-----H-

-----N--

PLC 

PLC 

NON-MOTOR LOAD WITH DESIGN KVA, KW, OR 
AMP 

CONTROL POWER TRANSFORMER (CPT) 

VOLTAGE TRANSFORMER (VT OR PT) 

CURRENT TRANSFORMER (CT) 

UTILITY WATT-HOUR METER PER UTILITY 
REQUIREMENTS 

DIGITAL METERING PACKAGE 

RUN TIME METER 

GROUND 

LIGHTNING ARRESTER 

LOW VOLTAGE SURGE PROTECTIVE DEVICE 

ELECTRICAL CONNECTION 

NO ELECTRICAL CONNECTION 

SOLENOID VALVE 

CONTROL/RELAY COIL; X INDICATES TYPE, 
Y INDICATES LOOP NO. WHEN USED 
TYPES: 
CR - CONTROL RELAY 
DP - DEFINITE PURPOSE RELAY 
LC - LIGHTING CONTACTOR 
M - MOTOR STARTER 
PC - PHOTO CELL 
TC - TIME CLOCK 
TR - TIMING RELAY 

NORMALLY OPEN CONTACT (N.O.) 

NORMALLY CLOSED CONTACT (N.C.) 

NORMALLY OPEN TIME DELAY RELAY CONTACT 
WITH TIME DELAY ON CLOSING AFTER COIL IS 
ENERGIZED 
NORMALLY CLOSED TIME DELAY RELAY CONTACT 
WITH TIME DELAY ON OPENING AFTER COIL IS 
ENERGIZED 
NORMALLY OPEN TIME DELAY RELAY CONTACT 
WITH TIME DELAY ON OPENING AFTER COIL IS 
DE-ENERGIZED 
NORMALLY CLOSED TIME DELAY RELAY CONTACT 
WITH TIME DELAY ON CLOSING AFTER COIL IS 
DE-ENERGIZED 

NORMALLY OPEN TEMPERATURE SWITCH; 
CLOSE ON RISING TEMPERATURE 

NORMALLY CLOSED TEMPERATURE SWITCH; 
OPEN ON RISING TEMPERATURE 

NORMALLY OPEN FLOW SWITCH: 
CLOSE ON INCREASING FLOW 

NORMALLY CLOSED FLOW SWITCH; 
OPEN ON INCREASING FLOW 

PLC DIGITAL OUTPUT 

PLC DIGITAL INPUT 

D------0 

---0---

OFF 
HAND l AUTO 

;;-+� xoo

I 
--�=1=� oox

0 0 

a a 

--0-
� 

1 _;:::::----� 

Q) 
-

�� 

NORMALLY OPEN LEVEL SWITCH, 
CLOSE ON RISING LEVEL 

NORMALLY CLOSED LEVEL SWITCH, 
OPEN ON RISING LEVEL 

NORMALLY OPEN PRESSURE SWITCH, 
CLOSE ON INCREASING PRESSURE 

NORMALLY CLOSED PRESSURE SWITCH, 
OPEN ON INCREASING PRESSURE 

NORMALLY OPEN LIMIT SWITCH, 
CLOSE ON REACHING LIMIT 

NORMALLY CLOSED LIMIT SWITCH, 
OPEN ON REACHING LIMIT 

FIELD WIRING EXTERNAL TO CONTROL PANEL 

INTERLOCK; X INDICATES TYPE 
TYPES: 

E - ELECTRICAL 
M -
MECHANICAL K -
KEY 

3 POSITION SELECTOR SWITCH, MAINTAINED CONTACTS; 
UNLESS OTHERWISE NOTED, 2-POSITION SIMILAR 

NORMALLY OPEN PUSHBUTTON, MOMENTARY 
CONTACT UNLESS OTHERWISE NOTED 
NORMALLY CLOSED PUSHBUTTON, MOMENTARY 
CONTACT UNLESS OTHERWISE NOTED 

INDICATING LIGHT, X INDICATES LENS COLOR 

PUSH TO TEST INDICATING LIGHT, X INDICATES 
LENS COLOR 

LENS COLORS: 
R - RED 
G - GREEN 
B - BLUE 

TRANSFORMER 

SELECTOR SWITCH 

PUSHBUTTON 

Y - YELLOW 
W - WHITE 
A - AMBER 

INSTRUMENTATION/CONTROL DEVICE 

TERMINATION BLOCK (TB) 
XX = TB DESIGNATION 
YY = TB NUMBER 

CONTROL PANEL INTEGRAL OR PROVIDED WITH 
ASSOCIATED EQUIPMENT 

CONTROL PANEL WITH DISCONNECT SWITCH INTEGRAL OR 
PROVIDED WITH ASSOCIATED EQUIPMENT 

JUNCTION OR PULL BOX 

PANELBOARD (250V TO 600V) 

PANELBOARD (LESS THAN 250V) 

ELECTRICAL EQUIPMENT ENCLOSURE: SWITCHBOARD, 
MOTOR CONTROL CENTER, CONTROL PANEL, OR OTHER 
EQUIPMENT AS INDICATED 

PHOTOCELL 

CEILING/PENDANT-MOUNTED LUMINAIRE - HID, 
LED, COMPACT FLUORESCENT, OR INCANDESCENT 

WALL-MOUNTED LUMINAIRE - HID, LED, 
COMPACT FLUORESCENT, OR INCANDESCENT 

CEILING/PENDANT-MOUNTED FLUORESCENT OR 
LED FIXTURE 
WALL-MOUNTED FLUORESCENT OR LED FIXTURE 

CEILING/PENDANT-MOUNTED FLUORESCENT 
FIXTURE NORMAL/EMERGENCY 

WALL-MOUNTED FLUORESCENT FIXTURE 
NORMAL/EMERGENCY 

EMERGENCY LIGHT FIXTURE, 2 ATTACHED HEADS 
AS SHOWN 

EMERGENCY LIGHT, REMOTE MOUNTED HEAD 

II 

'Y
�x 

I II 

111 I II 

0 

DOUBLE-FACED CEILING OR WALL-MOUNTED 
EXIT LIGHT; DIRECTIONAL ARROWS (IF 
REQUIRED) AS INDICATED ON PLANS 
SINGLE-FACED CEILING OR WALL-MOUNTED EXIT 
LIGHT; DIRECTIONAL ARROWS (IF REQUIRED) AS 
INDICATED ON PLANS 

AREA OR ROADWAY LIGHT - POLE-MOUNTED 

LIGHTING FIXTURE SUBSCRIPTS: 
X - INDICATES FIXTURE TYPE PER LIGHTING 

FIXTURE SCHEDULE 
Y - INDICATES CIRCUIT NUMBER FROM 
PANELBOARD 
z - INDICATES CONTROLLING SWITCH (IF 
REQUIRED) 

TOGGLE SWITCH 
SUBSCRIPTS: 
X - INDICATES TYPE 

NONE - SINGLE POLE 
3 - THREE-WAY 
4 - FOUR-WAY 
HP - TOGGLE SWITCH, HORSEPOWER RATED 
K - KEY SWITCH 
LV - LOW VOLTAGE 
M - MOMENTARY 
TE - MANUAL MOTOR STARTER WITH THERMAL 

ELEMENT 
P - PILOT LIGHT 
L - LIGHTED HANDLE 
Y - INDICATES CONTROLLING SWITCH (IF REQUIRED) 

TYPES; 
PIR - PASSIVE INFRARED (CEILING MOUNTED) 
US - ULTRASONIC (CEILING MOUNTED) 

SPECIAL-PURPOSE RECEPTACLE AS DEFINED ON PLANS 

PLUG-IN RECEPTACLE STRIP, QUANTITY AND SPACING OF 
RECEPTACLES AS NOTED OR SPECIFIED 

TELECOMMUNICATIONS OUTLET OR JUNCTION BOX 

QUAD-DUPLEX RECEPTACLE, TWO NEMA 5-20R 
UNDER COMMON COVER PLATE 

DUPLEX RECEPTACLE, NEMA 5-20R 

SIMPLEX RECEPTACLE, NEMA 5-20R 

SUBSCRIPTS: 
X - INDICATES TYPE 
GFCI - GROUND FAULT CIRCUIT INTERRUPTER 
Y - INDICATES CIRCUIT NUMBER FROM 
PANELBOARD 
WP - WEATHERPROOF WHILE IN USE 
CONDUIT TURNING UP 

CONDUIT TURNING DOWN 

HOME RUN TO PANEL, 2 #12, 1 #12G IN 
3/ 4"C UNLESS OTHERWISE NOTED 

CIRCUIT RUN BETWEEN DEVICES EXPOSED IN 
NON-ARCHITECTURALLY FINISHED AREAS; 
CONCEALED IN ARCHITECTURALLY FINISHED 
AREAS. CONDUIT AND CONDUCTOR SIZES SHALL 
BE THE SAME AS THE HOMERUN FOR THE 
CIRCUIT. 

CONDUIT RUN BETWEEN DEVICES CONCEALED IN 
NON-ARCHITECTURALLY FINISHED AREAS OR 
UNDER FLOOR SLAB. CONDUIT AND CONDUCTOR 
SIZES SHALL BE THE SAME AS THE HOMERUN 
FOR THE CIRCUIT. 

CIRCUIT HASH MARKS (WHEN INDICATED); LONG, 
SHORT, SINGLE DOT, AND DOUBLE DOT 
REPRESENT PHASE, NEUTRAL, EQUIPMENT 
GROUND, AND ISOLATED EQUIPMENT GROUND, 
RESPECTIVELY. #12 IN 3/ 4" CONDUIT UNLESS 
OTHERWISE INDICATED. 
CIRCUIT CONTINUATION 

CONDUIT STUBBED OUT AND CAPPED 

UNDERGROUND OUCT BANK WITH SEGMENT TAG 
- CABLE AND CONDUIT SIZE AS SPECIFIED IN
DUCK BANK SCHEDULE ON THE SHEETS
XX - INDICATES SEGMENT ID#

GROUND CABLE 

GROUND ROD 

CP 

EUH OR UH 

FE 
FIT 

LS 

LE 

LIT 

N/0 
N/C 

p 

SPD 

TBR 
TBM 

TBC 

TVSS 

RVSS 

FVNR 

HOA 
LOR 

SITE UTILITY SYMBOLS 

CONTROL PANEL 

ELECTRIC UNIT HEATER 

FLOW SENSOR/TUBE 
FLOW TRANSMITTER/METER 

LEVEL FLOAT SWITCH 
OR LIMIT SWITCH 

LIQUID LEVEL SENSOR AND/OR 
TRANSDUCER 

LEVEL TRANSMITTER 

NORMALLY OPEN 
NORMALLY CLOSED 

LIFT STATION PUMP 

SURGE PROTECTION DEVICE 

TO BE REMOVED 

TO BE MODIFIED 

TO BE CONFIRMED 

TRANSIENT VOLTAGE 
SURGE SUPPRESSION 

REDUCED VOLTAGE, SOLID 
STATE MOTOR STARTER 

FULL VOLTAGE NON-REVERSING 
MOTOR STARTER 
HAND-OFF-AUTO SELECTOR SWITCH 
LOCAL-OFF-REMOTE SELECTOR SWITCH 

---- UGPE ---- UNDERGROUND PRIMARY CONDUIT 
AND CONDUCTORS 

---- UGSE ---- UNDERGROUND SECONDARY CONDUIT 
AND CONDUCTORS 

---OHPE---

--- OHSE---

OVERHEAD PRIMARY ELECTRICAL 
CONDUCTORS 

OVERHEAD SECONDARY ELECTRICAL 
CONDUCTORS 

-----UGC ---- UNDERGROUND COMMUNIACATIONS
CONDUIT AND CABLING 

----IOI IC--- OVERHEAD COMMUNICATIONS CABLING 

GENERAL NOTES: 
1. THIS IS A STANDARD ELECTRICAL SYMBOLOGY SHEET. NOT
ALL SYMBOLS MAY BE USED ON THIS PROJECT.

2. SCREENING OR SHADING OF WORK IS USED TO INDICATE
EXISTING COMPONENTS OR TO DE-EMPHASIZE PROPOSED
IMPROVEMENTS TO HIGHLIGHT SELECTED TRADE WORK. REFER
TO CONTEXT OF EACH SHEET FOR USAGE.

3. SEE P&ID LEGEND SHEET FOR PROJECT-SPECIFIC
EQUIPMENT SYMBOLS, EQUIPMENT ABBREVIATIONS, AND PIPING
SYSTEM ABBREVIATIONS.

STATE OF MISSOURI 

MICHAEL L. PARSON, 

GOVERNOR 
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PANELBOARD SCHEDULE LP2 PANELBOARD SCHEDULE 

BOND FULL SIZE GROUNDING 
ELECTRODE CONDUCTOR ro METAL 

WA1FR, FIRE SPRINl<l£R, AND NATURAL 
G4S PIPING WfTHIN BUILDING AS 

APPI./CABt.E 
BONO (1) /6 GROUNO ro 
TELECCMIMIJNICA noNS EOUIPJ.fENT. 

VOLTAGE: 120/240 
PHASE I WIRE: 1/3 

AMPS: 60 
ENCLOSURE ACCESSORIES: CH 
C>RC. EQUIPMENT SERVED NO. 

POLES: 24 

KAIC AMPS (RMS): MIN12 

MCB/MLO: 50-AMPMCB 

"" "" OOACC AMPS POlES LOAD (VA) 

MOUNTING: 
ENCLOSURE: 
FED FROM: 
PANELBOARD ACCESSORIES: 

PHASE LOADS (VA) I 
A B 

LOAD(VA) c,a ACC 

SURFACE LOCATION: 
NEMA3R MANUFACTURER: 

TR2 MODEL: 
CL,GB,TPB 

""' "" EQUIPMENT SERVED POLES AMPS 

CHEMICAL ROOM 
SQUARED 

QO 

c"'" 

NO. 

VOLTAGE: 
PHASE I WIRE: 
AMPS: 

C/RC 
ND 

2771480 

3/4 
200 

LOAD 

MOUNTING SPACE: 
KAIC AMPS (RMS): 
MAIN BREAKER I MLO: 

ASREQ'D 

MIN. 14 

2oo-AMCB 

VERIFY SIZING REQUIREUEN7S WITH 
TELECOUAIUN/CA noNS SERVICE PRO'(f{)ER 1 SPACE 1536 1536 HACR 2 15 UNIT HEATER UH4 2 SQUARE D MINI POWER ZONE MPU5S40F 15 2 2400 

BOND FULL SIZE GROUNDING El.ECTRODE CONDUCTOR 
TO METAL STRUCTURAL FRAME {WHERE APPUCABI.E} 

BONO FULL SIZE GROUNDING ELECTRODE CONDUCTOR 
ro 5/8" (UIN) DIAMETER COPPER GROUND ROD. 

GROUNIJ ROD SHAU H4i.£ A MJNIUUU l.ENGTH OF 
8 '-0" IN DIRECr COlffACr WITH THE SOil. PROVIDE 
SUPPl.EMENTAL GROUND RODS AS NEEDED ro U£IT 

MINIMUM GROIJNOING SPECIRCAT!ONS 

.----.--;--

GROUND BAR IN SERVfCE ENTRANCE 
SWffCHGEAR OR SERVICE DISCONNECT 

-- NEUTRAL BONDING CONDUCTOR

BOND FULL SIZE GROUNDING 
ELECTROD£ CONDUC1"0R ro METAL 
WA7FR SERVICE PIPING AS APPLICABLE 

./if!JJi5;. 

,. 

2. 

COOROINATF GROUNDING B..ECTRODE 
CONNECTION TO REBAR WITH FOUNDATION 
CONTRACTOR. REF£R TO STRUCTURAL 
ORAWfNGS FDR ACTUAL FOOTTNG ANO REBAR 
CONFIGURATION 

INSTALL GROUNlJJNG EL£CTROD£ Sl"S7FAI. 
CONNECTIONS AND CONDUCTORS JN 
ACCORDANCE WfTH SECT10N 250 OF THE 
N.£C. 

CONNECT10NS SHALL BE MAOc WfTH 
EXOTHERUIC WELDS OR IRREVERSIBLE 
COAIPRESSION CONNECTORS 

3 EXTERIOR LIGHT1NG 
5 CHLORINE ROOM RECEPTACLES 
7 CHEMICAL METER SKID 
9 SPACE 
11 EXTERIOR RECEPACTLES 
13 EXHAUST FANS EF2 
15 MOTORIZED CMMPERS 
17 EXTERIOR EMERGENCY LJGHT 
19 SPACE 
21 SPACE 
23 SPACE 

CIRCUIT BREAKER ACCESSORIES: 
<Fe, • ARC-FAULT INTERRUPTING 
EO • ELECTRICAL OPERA TOR 
G F<> . GROUND-FAULT INTERRUPTING 
HACR - HACRRA71NG
H>F . HANDLE LDCK-DFF 
HU, • HNIDLE LOCX-DN 
SR • SWITCH RATING 
ST • SHUNT TRIP

- - -
20 1 200 
20 1 GFC/ 540 
20 1 GFCI 1200 
- - -

20 1 GFC/ 360 
20 1 HACR 75 
20 1 - 180 
20 1 - 180 
- - -
- - -
- - -

ENCLOSURE ACCESSORIES: 
CH • CONCEALED HINGE 
CW -COWMN WIDTH Pl>NEL 
DWD . HINGED DOOR WITHIN HINGED DOOR 
EGT • EXTENDED GUTTER TOP 
EGB . EXTENDED GUTTER BOTTOM 
EGSL • EXTENDED GUTTER LEFT HAND SIDE 
EGSR -EXTENDED GUTTER RIGHT HAND SIDE 
"- - FWSH LDCK(S) 

1736 1536 - . 
540 - - - SPACE 

1200 - - - SPACE 
- - - SPACE 

360 - - - SPACE 
75 - - - SPACE 

180 - - - SPACE 
180 - - - SPACE 

- - - SPACE 
- - - SPACE 
- - - SPACE 

PANEL.BOARD ACCESSORIES 
cc -COMPRE:SSJON WGS s,s • SUB-FEED CIRCUIT BREAKER 
Fn. - FEED-THRU LUGS sec -SIJB.FEED LUGS 
"' -EQUIPMENT GROUND BAR KrT SPB • Sil. VER PlATED COPPER BUS BARS 
""' - GROUND BAR INSULATOR KIT TPB • TIN PLATED ALUMINUM BUS BARS 
NBK -NEUTRAL BONDING KJT ""' • 200% RA TED NEUTRAL BUS BAR 
PS -PREPARED CIRCUIT BREAKfRSPACE n,,s • TRANSIENT VOLTAGE SURGE SUPPRESS/ON 
SB -SPLITBIJS
S<R -SERVICE EMTRANCE RA TING

4 
' 
8 

10 
12 
14 
16 
18 
20 
22 
24 

3 SPACE ONLY 

5 SPACE ONLY 

ENCLOSURE ACCESSORIES: CH,FL 

CIRCUIT BREAKER ACCESSORIES: 
100% -100%RATED Q'B 

AC -AUXU.LfARY CONTACTS 
ED -ELECTRICAL OPERA TOR 
GFC/ - GROUND-FAULT INTERRUPTING 
GFP -MAIN BKR. GROUND FAULT PROT 
HACR - HACR RA TING,,,, -HANDLE LOCK-OFF 
HU, -1-/ANDLE LOCK-ON
PFR - PHASE FAILURE RELAY
ST -SHUNT TRIP 

3 

3 

aJCLOSUREACCESSDRIES: 
CH • CONCEALED HINGE 
CW • COLUMN WIDTH PANEL 

2400 

DWD • HINDGED DOOR WITHIN HINGED DOOR 
EGT - EXTENDED GUTTER TOP 
EGB • EXrENDED GUTTER BOTTOM 
EGSL - EXTENDED GUTTER LEFT HAND SJDE 
EGSR • EXTENDED GUTTER RIGI-IT HIWD SIDE 
FL - FWSH LOCK{S) 

BONO FULL S/Z� GROIJNOING B.ECTROD£ 
CONOt/CrtJR TO A MINIMUM 20'-o" LENGTH OF 
/4 (MIN} NON-caATED FOUNOA'TION REBAR 
WITH 2" MINIMUM C0NCR£TE CO�R LOCATED 
MIMED/Am. r AOJACENT ro SOIL 

PANELBOARD SCHEDULE 

2 
GROUNDING ELECTRODE DETAIL 

NO SCALE 

VOLTAGE: 2771480 
3/4 
200 

PHASE I WIRE: 
AMPS: 

C/RC 
NO. 

3 

5 

LOAD 

TF1 

SPACE ONLY 

SPACE ONLY 

ENCLOSURE ACCESSORIES: 

CIRCUIT BREAKER ACCESSORIES: 
100'¼ -100%RATED C'S 
AC - AUX/LL/ARY CONTACTS 
ED -ELECTRICAL OPERA TOR 

CH,FL 

0
GFC/ -GROUND-FAULT INTERRUPTING 

NEMA 6P PUMP POWER, CONTROL SENSING, LEVEL FLOAT SWITCH, LEVEL SENSING EQUIP CABLES JUNCTION/TERMINATION BOX WITH: HINGED DOOR COVER; RATED
TERMINAL BLOCKS (DIN-RAIL MOUNTED; GROUNDING TERMINAL BLOCK; GROUNDED BACK PANEL; & PERMAGUM MATERIAL AT CONDUIT PENETRATIONS. ENCLOSURE
MOUNTED 36" A.F.G. (MIN) (TOP OF WET WELL SLAB/PLATFORM) ON ZINC PLATED GALVANIZED LI-STRUT AT WET WELL EQUIPMENT RACK FOR PUMP CABLE POWER,
INTERNAL SWITCHES/SENSOR AND WET WELL FLOAT SWITCH CABLE TERMINATIONS.

LIFT STATION 1 CIRCUIT: HP1-2
LIFT STATION 2 CIRCUIT: HP2-2

GFP 
HACR 
H>F 
Hl)J 
PFR 
ST 

- MAIN BKR GROUND FAULT PRDT 
-HACR RA TING 
-HANDLE LOCK-OFF 
- HANDLE LOCK-ON 
-PHASE FAILURE RELAY 
-SHUNT TRIP 

FUTURE SCADA INTERFACE WITH EQUIPMENT & SYSTEMS FOR REMOTE
ALARMING &/OR STATUS, SHALL INCLUDE:

LIFT STATION NO. 2:

HIGH WET WELL LEVEL 
NORMAL POWER FAILURE
PUMP 1 FAIL
PUMP 2 FAIL

POWER FAILURE

� r-------[%] 
WETWEU. 

�A�

��

OUTPUTS TO OWNER SCADA SYSTEM FROM 
EQUIPMENT CONTROL PANEL (TYP EACH PUMP)

EXACT INSTALLATION REQUIREMENTS VARY BY EQUIPMENT SUPPLIERS.
SEE SYSTEM PROCESS EQUIPMENT CONTRACT SPECIFICATIONS FOR
FURTHER DETAILS.

SEE APPROVED PROCESS EQUIPMENT SUBMITTALS AND INSTALLATION
INSTRUCTION MANUALS FOR DETAILS. SIZE ALL CONDUCTORS & 
CONDUITS PER NEC & EQUIPMENT MANUFACTURER REQUIREMENTS.

"- I /
ALARM
LIGHT

ALARM
HORN

TVSS 
(SPD)

4-#3 AWG, 1-118G, 1.25"C ----<:::P

LIFT STATION No. 1 (PCP1) AND LIFT STATION No. 2 (PCP2) CONTROL PANEL DIAGRAMS 

PUMP STATION DUPLEX CONTROL PANEL, NEMA 4X TO INCLUDE: MAIN CIRCUIT BREAKER; MAIN DISCONNECT SWITCH; POWER DISTRIBUTION COMPONENTS AND OVERCURRENT PROTECTION DEVICES; TRANSIENT VOLTAGE SURGE SUPPRESSION (NEMA 4X
ENCLOSED, SPD•EXTERNALLY MOUNTED); PUMP RVSS NEMA MOTOR STARTERS AND CONTROLS; COMBINATION ETM/RTM & EVENT COUNTERS, T-STAT CONTROLLED PANEL FORCED AIR SPACE HEATER; HAND-OFF-AUTO (2 EACH), AND MANUAL RESET
SWITCHES; PUMP RUN, PUMP FAIL, HIGH WET WELL ALARM, LOW WET WELL ALARM PILOT LIGHTS & DEVICES. INSTALLATION TO INCLUDE: PUMP ALTERNATION & SELECTABLE LEAD-LAG CONTROLS; ELECTRIC BRANCH CIRCUITS FOR CONTROLS, AND
AUXILIARY DEVICES. AUXILIARY DEVICES TO INCLUDE: EXTERNALLY MOUNTED WEATHER PROOF (IN-USE) GFCI DUPLEX RECEPTACLE, 120VAC (15A MIN); 120VAC (15A MIN) BRANCH CIRCUIT FOR OWNER FUTURE SCADA PANEL; AND EXTERNALLY MOUNTED
NEMA 4X LOCAL ALARM LIGHT, ALARM HORN, AND ALARM/HORN SILENCE ACKNOWLEDGE PUSH BUTTON.

PLACE CONDUIT SEAL OFF PUDDY AT TOP OF ALL
CONDUITS INSIDE CONTROL PANEL, PERMAGUM OR

APPROVED EQUAL (TYP)

POTTED SEAL (TYP.)
FILL WITH A FLEXIBLE, REMOVABLE SILICONE
ENCAPSULANT, DOW CORNING SYLGUARD OR

APPROVED EQUAL.

_/ 
-

g-
't-
f 

't -...
't .. 

(!) .... 
't -

't 

!:: 
::, 
C 
z 

8 

�lli! 
:a :ii:w-' . -' .... ::, 
w "-
!11 :c "- !:: 
., ;i: 

<"0 SPLICE BOX
LJ'---------,---�-�-

2-1/2" C (MIN), FOR LEVEL
FLOATS. (SIZE PER NEC
DEPENDING UPON
MANUFACTURER)

2"C (MIN) EACH CONFIRM BASED ON PUMP CABLE
OUTER DIAMETER TO BE INSTALLED. SIZE PER NEC.

PUMP POWER AND CONTROL CABLE PER, SEAL FAIL AND HIGH TEMP ------=----J------�-------
ALARM BY PUMP MANUFACTURER, INSTALLED BY CONTRACTOR PER 

PUMP MANUFACTURER'S REQUIREMENTS (EACH PUMP).

PUMP#1 PUMP#2 

FLOAT SWITCHES: 
LSL (LWL, PUMP OFF)
LS1 (LEAD PUMP ON)
LS2 (LAG PUMP ON)
LSH (HWL)

WET WELL LEVEL FLOATS 

1 
SANITARY SEWER LIFT STATION No.1 AND No. 2 CONTROL PANEL PCP1, PCP2 

LIFT STATION PROPOSED RISER DIAGRAM (TYP) 

1. MAXIMUM OF 2 (TWO) PUMPS OPERATING AT ONE TIME.

ALL CONTROL WIRING SHALL BE ROUTED IN (1) 1.5"
CONDUIT

2. SEE LIFT STATION APPROVED EQUIPMENT COMPONENT, CONDUIT, AND CONDUCTORS INTERCONNECTION DRAWINGS FOR DETAILS. SIZE ALL CONDUCTORS AND CONDUITS PER NEC &
EQUIPMENT MANUFACTURER REQUIREMENTS.

3. ALL EQUIPMENT RACK MOUNTED ENCLOSURES SHALL BE NEMA 4X, UNLESS OTHERWISE NOTED.

4. SEE ELECTRIC DETAIL SHEET (CD-104) FOR FURTHER DETAILS.

MOUNTING SPACE: 
KAIC AMPS (RMS): 
MAIN BREAKER I MLO: 

25 3 

3 

3 

ENCLOSURE ACCESSORIES: 
CH • CONCEAf.ED HINGE 

- COLUMN WIDTH PANEL 

ASREQ'D 
MIN. 14 

2oo-A MCB 

1986 
3296 

cw 
DWD 
EGT 
EGB 
EGSC 
EGSR 
FL 

• HINDGED DDOR WITHIN HINGED DOOR 
. EXTENDED GUTTER TOP 
- EXTENDED GUTTER BOTTOM 
• EXTENDED GUTTER LEFT HAND SIDE 
-EXTENDED GUTTER RIGI-IT HAJoJD SIDE 
• FWSH LOCK(S) 

MOUNTING: SURFACE 
LOCATION: EXTERIOR 
FED FROM: SERVICE XFMR 

LOAD(VA) O'BACC "" "" "" 
POLES AMPS TYPE 

18015 
18015 3 100 

18015 
10 
10 3 100 

10 

PANELBOARD ACCESSORIES: 

PANELBOARD ACCESSORIES 
CL • COMPRESS/ON LUGS
Ffl • F�THRU LUGS 
GB • EQUIPMENT GROUND BAR KIT 
GB/ - GROUND BAR INSULATOR KIT 
NBK • NEUTRAL BONDING KrT 
PS - PREPARED CIRCUIT BREAKER SPACE 
SB • SPLIT BUS 
SER • SERVICE ENTRANCE RA TING 

MOUNTING: SURFACE 
LOCATION: EXTERIOR 
FED FROM: SER\IICE XFMR 

LOAD (YA) CIBACC CB "" "" 
POLES AMPS TYPE 

18015 
18015 3 100 

18015 
10 
10 3 100 

10 

PANELBOARD ACCESSORIES: 

PANELBOARD ACCESSORIES 
CL • COMPRESS/ON LUGS 
m"' 
G� 
NBK 
PS 
SB 
SER 

- FEED--THRU LUGS 
• EQUIPMENT GROUND BAR KIT 
. GROUND BAR INSIJJ.A TOR KIT 
- NEUTRAL BONDING KrT 
• PREPARED CIRCUIT BREAKER SPACE 
-SPLIT BUS 
• SERVICE ENTRANCE RATING 

ENCLOSURE: 
MANUFACTURER: 
MODEL: 

LOAD 

PCP1 

SURGE PROTECTION SPD2 

SPACE ONLY 

CBS, GB 

-SUB-FEED CJRCUIT BREAKER 
-SVB-FEED LUGS 
-TIN PlA TED COPPER BUS BARS 
- TIN PLATED ALUMINUM BUS BARS 
-200% RA TED NEUTRAL BUS BAR 

HP1 
NEMA4X 

SQUARED 

NF 

C/RC. 
NO. 

2 

4 

• 

s,s 

SA. 
CBB 
ABB 
TRN 
n,ss - TRA/VSJE/l/T VOLTAGE SURGE SUPPRESSION 

ENCLOSURE: 
MANUFACTURER: 
MODEL: 

LOAD 

PCP2 

SURGE PROTECTION SPD3 

SPACE ONLY 

CBS, GB 

-SUB-FEED CIRCUIT BREAKER 
- SUB-FEED LJJGS 
-TIN PlA TED COPPER BUS BARS 
-TIN PLATED ALUMINUM BUS BARS 
• 200% RA TED N£UTRAL BUS BAR 

HP2 
NEMA4X 

SQUARED 

NF 

CJRC. 
NO. 

2 

4 

• 

s,s 

SA. 
CBB 
A� 
TRN 
,vss -TRANSIE/l/T VOLTAGE SURGE SUPPRESS/ON 

STATE OF MISSOURI 

MICHAEL L. PARSON, 

GOVERNOR 
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GENERAL UNDERGROUND ELECTRIC CONDUIT SYSTEM NOTES: 

1. ALL UNDERGROUND CONDUIT SYSTEMS SHALL BE CONSTRUCTED AS INDICATED AND PER CONTRACT SPECIFICATIONS.

2. TOP OF ELECTRICAL DIRECT BURIED CONDUIT SYSTEM SHALL BE MINIMUM 36 INCHES BELOW FINISH GRADE FOR UGE-PRIMARY AND 30 INCHES FOR
UGE-SECONDARY AND EQUIPMENT BRANCH CIRCUITS (UNLESS OTHERWISE NOTED) TO TOP OF HIGHEST CONDUIT IN EXCAVATION.

3. CONDUIT INSTALLATIONS FOR UGE-PRIMARY AND UGE-SECONDARY MAY BE COMBINED IN SAME TRENCH EXCAVATION. CONTRACTOR SHALL INSURE CONDUITS OF
DIFFERENT SYSTEMS (VOLTAGE) MAINTAIN A MINIMUM OF 12 INCH HORIZONTAL SPACING AND APPROPRIATE DEPTH TO TOP OF CONDUIT, AS INDICATED ABOVE
AND OTHER DETAILS FOR ALL CONDITIONS.

4. CONDUIT MATERIALS (TYP):

A. UNDERGROUND PRIMARY: HOPE SOR 13.5, BLACK WITH RED STRIPE, OR SCHED 40 PVC, UNLESS OTHERWISE NOTED.

B. UNDERGROUND SECONDARY, FEEDERS, BRANCH CIRCUITS, AND CONTROL: SCHEDULE 40 PVC UNLESS OTHERWISE NOTED.

C. PROCESS ANALOG/SIGNAL & COMMUNICATION (SUCH AS 4-2mA) CABLE SYSTEMS: PVC COATED RIGID STEEL OR THICK WALLED ALUMINUM.

D. ALL PORTIONS OF EXPOSED DUCTS/CONDUIT SYSTEMS EXTENDING ABOVE GRADE AND/OR CONCRETE PADS, SHALL BE HOT-DIPPED, ZINC COATED,
GALVANIZED RIGID STEEL OR THICK WALL ALUMINUM, UNLESS OTHERWISE NOTED. 

E. PAD MOUNTED EQUIPMENT TERMINATION LOCATIONS: CONDUIT ELBOWS (LARGE RADIUS SWEEPS) SHALL BE SCHEDULE 40 PVC AND EXTEND 6 INCHES
(MINIMUM) ABOVE COMPACTED AGGREGATE BACKFILL IN RESPECTIVE ENCLOSURE COMPARTMENTS. 

5. CONDUIT SYSTEM INSTALLATION:

E. ASSEMBLE DUCTS ON SPACERS TO MAINTAIN HORIZONTAL AND VERTICAL SEPARATION OF MINIMUM OF TWO (2) INCHES BETWEEN DUCTS. DUCT SPACERS
SHALL BE LOCATED AT INTERVALS NOT GREATER THAN FIVE (5) FEET. NOTES 

FINISHED 
GRADE 

POWER AND CONTROL
CONDUITS TO CONTROL 

EQUIPMENT/PANELS (TYP) 

1 

' 

��-
·" ·•.

: , .. _.. 

EXAMPLE ONLY 

fl 

J-BOX J-BOX
�

' 

-

-

=
' 

= 

-

... 

. :·,. 

POWER AND CONTROL 
CONDUITS TO WET WELL 

AND/OR EQUIP (TYP) 

ENCLOSURE 

c:= c::: 
' 

c== e== 

,- ..... 
•·

•
.. 

�• '
•• 

:�· 

STAI NL 
OTHER 

SIZE PER NEC. NEMA 4X 
ESS STEEL (UNLESS 
WISE NOTED) (TYP) 

F. JOINTS OF ADJACENT DUCTS SHALL BE STAGGERED. 1. FINAL EQUIPMENT RACK LAYOUT AND DETAILS TO BE SUBMITTED BY CONTRACTOR FOR CITY APPROVAL PRIOR TO INSTALLATION.
2. ACTUAL JUNCTION BOX &/OR CONTROL ENCLOSURES MOUNTING REQUIREMENTS TO BE DETERMINED BY CONTRACTOR BASED ON

G. METAL CONDUIT JOINTS SHALL BE MADE WATERTIGHT BY APPLICATION OF WATERPROOF PAINT, BITUMASTIC NO. 50 OR APPROVED EQUAL. EQUIPMENT TO BE SUPPLIED AND INSTALLED. ENCLOSURE AND DEVICE SPACING ON RACK SHALL BE PER NEC TO MEET PROPER WORK
SPACE REQUIREMENTS.

H. AFTER CONSTRUCTING UNDERGROUND DUCTS AND MANHOLES AND BEFORE PULLING ANY CABLE, PULL A TEST MANDREL, FOLLOWED BY A CLEANING MOP,
THROUGH EACH DUCT.

3. SEE PROCESS & SERVICE ONE-LINE/RISER DIAGRAMS AND SPECIFICATIONS FOR SUPPORTING STRUCTURE AND GROUNDING
REQUIREMENTS.

I. IMMEDIATELY AFTER CLEANING, INSTALL PULLING ROPE IN EACH DUCT. PLUG OR CAP EACH END OF ALL DUCTS AFTER CLEANING UNTIL FINAL CONNECTIONS
ARE MADE. INSTALL CAPS ON ALL SPARE CONDUITS. 

4. ELECTRICAL EQUIPMENT RACKS SHALL BE LOCATED A MINIMUM OF 1 O' FROM NEAREST ROADWAY AND/OR PARKING AREA. ELECTRICAL
EQUIPMENT RACK SHALL CONSIST OF: THREE (3) ZINC COATED OR PLATED HOT-DIPPED GALVANIZED, CAPPED, 4" DIA. BY 8' LONG
STEEL POSTS AND MINIMUM FOUR (4) 6' ZINC COATED OR PLATED HOT DIPPED GALVANIZED RIGID SLOTTED STRUTS OR UNI-STRUT.

J. CABLE/CONDUCTOR PULLING IN ROPE SHALL BE CONSTRUCTED OF NYLON WITH MINIMUM BREAKING STRENGTH OF 3000 POUNDS AND MEET CABLE
MANUFACTURER'S REQUIREMENTS.

PLACE POLES IN 12" DIA. BY 42" DEEP CONCRETE ENCASEMENT (SONOTUBE OR EQUAL), SPACE 3' APART, AND WITH CONCRETE
CROWN. SPACE HORIZONTAL STRUTS AS REQUIRED TO INSTALL AND SUPPORT ALL INDICATED ELECTRICAL EQUIPMENT. GROUND RACK
TO SITE GROUNDING SYSTEM.

6. EXCAVATION AND TRENCHING SHALL BE AS INDICATED. BACKFILL SHALL BE MINIMUM 90 PERCENT COMPACTION, UNLESS OTHERWISE NOTED. PLACE CLEAN
COMPACTED BACKFILL MATERIAL ALONG SIDES AND ABOVE DUCT BANK.

7. AUTHORIZED DIRECT BURIED LOCATIONS, PLACE CLEAN (REMOVE ALL ROCKS LARGER THAN 2" IN DIAMETER AND DEBRIS) COMPACTED BACKFILL MATERIAL ABOVE
CONDUIT BEDDING MATERIAL.

8. INSTALL SIX (6) INCH WIDE RED ALUMINUM FOIL TYPE MARKER TAPE SIX INCHES ABOVE THE CONCRETE DUCTBANK AND 8" (MINIMUM) BELOW FINISH GRADE FOR
DIRECT BURIED THE ENTIRE UNDERGROUND CIRCUIT LENGTH. THE MARKER TAPE MUST BE THE FULL LENGTH OF THE CONCRETE AND CONDUIT SYSTEM. 

NEMA 4X, STAINLESS STEEL WET WELL LEVEL 
INSTRUMENTATION CABLE JUNCTION/PULL BOX. SIZE PER 

NEC. MOUNTED ON ZINC COATED/PLATED HOT-DIPPED 
GALVANIZED DOUBLE WIDTH UNI-STRUT STRUCTURE WITH .---,_.,,

STAINLESS STEEL MOUNTING HARDWARE AND ANCHORS. 

NEMA 4X STAINLESS STEEL JUNCTION BOX 
MOUNTED ABOVE OR TO SIDE OF WETWELL 
TOP SLAB 

CONDUIT. EXTEND BELOW GRADE TO 
PUMPS CONTROL PANEL AS REQUIRED. 
PROVIDE POTTED CONDUIT SEAL NEAR 
CONDUIT OPENING INTO JUNCTION BOX. 

L...----;CONDUIT FROM WETWELL TO JUNCTION BOX
SIZE PER NEC AND CABLE RQ�HS 

STAINLESS STEEL----... 
" J" HOOKS 

STAINLESS STEEL SUPPORT CABLE/CLAMP--,, 
FOR TRANSMITTER/TRANSDUCER ASSEMBLY 

3" (MIN) PVC CONDUIT AROUND-�
TRANSDUCER ASSEMBLY 

STAINLESS STEEL PIPE CLAMP FOR 
SECURING PVC CONDUIT TO WALL 

OF WETWELL. PROVIDE ONE CLAMP 
NEAR TOP OF PIPE, ONE NEAR 

BOTTOM OF PIPE AND ONE NEAR 
CENTER OF PIPE. MAX. 10 FT. 

�

SPACE BETWEEN CLAMPS. 

y_/ TRANSDUCER ASSEMBL 
(IF REQUIRED ) 

1 . NOT TO SCALE 

I 

�-t---11--- SIGNAL CABLES 

WETWELL 

- - . .,, .................... 

� f-+-
/ : 

/0 

I 
X 

- , . 

PER EQUIPM ENT 
RER'S 
TS 

MANUFACTU 
REQUIREMEN 

2. INSTALL INSTRUMENTATION AND/OR FLOAT SWITCHES PER EQUIPMENT
MANUFACTURER'S AND CONTROLS SUPPLIER REQUIREMENTS.

EXAMPLE WETWELL/TANK LEVEL 
SENSING DEVICE INSTALLATION DETAIL 

NOT TO SCALE, NOT ALL CONDUITS INDICATED FOR CLARITY 

" 

EXAMPLE EQUIPMENT 
RACK LAYOUT (TYPICAL) 

NEMA 4X, STAINLESS STEEL WET WELL PUMP(S) CABLE
JUNCTION/TERMINATION BOX. SIZE PER NEC. WITH GROUNDING LUG, 
BACK PANEL, RATED TERMINAL BLOCKS, AS REQUIRED. MOUNTED ON 
ZINC COATED/PLATED HOT-DIPPED GALVANIZED DOUBLE WIDTH 
UNI-STRUT STRUCTURE WITH STAINLESS STEEL MOUNTING 
HARDWARE AND ANCHORS. JUNCTION/TERMINATION BOX FOR 
INSTRUMENTATION CABLES SIMILAR. 

POTTED CONDUIT SEAL (TYP.) 
CONDUIT FROM JUNCTION BOX 
AND/OR CONTROL PANEL DOWN 
THRU (WALL SLEEVE) TOP OR 
SIDE OF WET WELL. EXTEND 
CONDUIT INTO WET WELL AND 
TERMINATE. SEAL ALL WET WELL 
PENETRATIONS. 4 

" 

TO PUMP/PROCESS 
EQUIPMENT MOTOR 
STARTER AND/OR 
CONTROLS (TYP) 

. ,,. 

. ,,. 

WETWELL 

STAINLESS STEEL, MOUNTING RACK 
AND "J" HOOKS ASSEMBLY 

STAINLESS STEEL STRAIN 
RELIEF KELLUM GRIPS CABLE 
SUPPORT OR APPROVED 
EQUAL, SIZED PER 
EQUIPMENT MANUFACTURER 

POWER AND AUXILIARY CABLE(S) 
FROM SUBMERSIBLE PUMP TO 
JUNCTION BOX TO BE 
FURNISHED BY PUMP SUPPLIER, 
INSTALLED BY CONTRACTOR . 
(VERIFY FROM PROCESS AND 
STRUCTURAL DRAWINGS FOR 
EXACT WELL DEPTH FOR CABLE 
LENGTH REQUIREMENTS) 

WET WELL FLOAT SWITCHES/INSTRUMENTATION CABLE SIMILAR NOT TO SCALE 

EXAMPLE PUMP /PROCESS EQUIPMENT POWER 
AND CONTROL CABLE INSTALLATION DETAIL 

STATE OF MISSOURI 

MICHAEL L. PARSON, 

GOVERNOR 
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1 3/ 4" PMBP-1 {IF REQUIRED) 
6 3/4" PLANT MIX 
BIT. BASE. {IF REQUIRED) 

AS EQ'D 

COMPACTED 3/ 4" 
CLEAN GRANULAR 
BACKFILL {TYP) FROM 
TOP OF ENCASEMENT 

• MIN.

WARNlfllG TAPE, 
MINIMUM 8" BELOW 

FINISH GRADE GRADE 

CONDUIT SYSTEMS AND DUCT BANK NOTES: 

1. ALL UNDERGROUND CONDUIT SYSTEMS AND DUCT BANKS
SHALL BE CONSTRUCTED AS INDICATED. CONCRETE STEEL
REINFORCED DUCT BANKS, AS A MINIMUM, SHALL BE
CONSTRUCTED IN ALL TRAFFIC/LARGE EQUIPMENT AREAS
AND ADJACENT TO CONCRETE STRUCTURES.

2. CONDUITS ENCASED IN CONCRETE SHALL BE SCHEDULE 40
PVC,ANSI/NEMA TC-6, TYPE-1.

3. ALL PORTION OF DUCTS/CONDUIT SYSTEMS EXTENDING
BEYOND CONCRETE SHALL BE HOT-DIPPED GALVANIZED
RIGID STEEL. ALL RISER ELBOWS SHALL BE RIGID
GALVANIZED CONDUIT. PROVIDE LONG RADIUS SWEEPS
(ELBOWS) FOR ALL TERMINATION RISERS.

4. EXTEND THE 3 INCH CONCRETE ENVELOPE ABOVE FINISH
FLOOR OR GRADE FROM WHICH DUCT EMERGES AND FINISH
SO THAT MOISTURE DRAINS AWAY FROM THE CONDUIT.
EXTEND THE CONDUIT ABOVE THE CONCRETE A SUFFICIENT
LENGTH TO THREAD AND INSTALL BUSHINGS.

5. CONTRACTOR SHALL USE POLYETHYLENE DUCT SPACERS OF
THE INTERLOCKING TYPE TO PROVIDE THE INDICATED
SPACING.

6. ALL DUCT JOINTS SHALL BE WATERTIGHT BY APPLICATION
OF JOINT SEALER COMPOUND FURNISHED BY DUCT
MANUFACTURER. ALL RIGID STEEL CONDUIT JOINTS SHALL
BE MADE WATERTIGHT BY APPLICATION OF WATERPROOF
PAINT, KOPPERS' BITUMASTIC NO. 50 OR APPROVED EQUAL.

7. REINFORCING SHALL BE MINIMUM #4 REBAR ON SIX (6)
CENTERS TOP, BOTTOM, AND SIDES. MINIMUM TWO (2) 
REBARS TOP AND BOTTOM. REBAR SHALL EXTEND ENTIRE 
LENGTH OF DUCT BANK AND BE PROVIDED WITH MINIMUM 
OF THREE (3) INCHES OF CONCRETE COVER. NO 
REINFORCING STEEL OR OTHER FERROUS MATERIAL SHALL 
BE INSTALLED BETWEEN INDIVIDUAL DUCTS. 

8. SECURELY TIE OVERALL AT TWO FEET CENTERS OR CLOSER
II-HERVALS.

WARNING TAPE, MINIMUM 6--------- 12" (MIN)INCHES ABOVE CONCRETE ...::s,.="'",....,.=fi:-::-....,-,.,...,--
:": :; �. ;-. �-, • :·-.;.:-·· -· ··- ., 

CONDUITS {TYP)---'--....P.�'2'-1;;:::-:,_;:.,�c<2_··,,,_::/_:,,';�.' _...1.._--J 

TO ROADWAY 
SUBGRADE {MIN). 

CONDUIT ON-----___'._j_
J) SPACERS/STANDS 

#4 AT 6" O.C. 
MINIMUM 2 BARS 
TOP & BOTTOM 

COMPACTED TRENCH BACKFILL, 95% 
MIN., SELECT SOIL EXCAVATED FROM 

TRENCH, FREE OF ROCKS, FOREIGN 
MATERIAL, AND FROZEfll EARTH MAY 
BE USED, WHEN APPROVED BY CITY 

AS SPECIFIED BELOW 
9. SECURE DUCT BANK ASSEMBLY TO ANCHORS AFTER

ASSEMBLY TO PREVENT FLOATATION WHEN PLACING
CONCRETE.

(TYPICAL) 2" AND ENGINEER. 10. EXCAVATION AND TRENCHING SHALL BE PER SITE

YA IES 

---:--7 P,-1-o,,+:,....J-t----TIE 2' ON CENTER
3" CLEAR, MIN. 3.. MIN�. _tjf------'+=-1

___,__._
_-..,,r!... (TYPICAL EACH 

SIDE, TOP, & 
2" CONCRETE, MIN 

3" COVER OVER 
REBAR, ALL 
SIDES 

COMPACTED 1" MINUS-..___ 
(FINES), SAND, OR 

RIVERSAND-"P" GRAVEL 6" MIN. 

PREPARATION AND EXCAVATION SPECIFICATIOt-lS. BACKFILL
SHALL BE MINIMUM 90 PERCENT COMPACTION.

11. CONCRETE SHALL BE AT 3000-PSI STRENGTH {MINIMUM)
BOTTOM) MIX (RIVER QUARRY) AT 28 DAYS. CONCRETE SHALL HAVE RED COLORING

CONCRETE: BACKFILL (TYP) ADDED TO CONCRETE MIX.
MIX TO INCLUDE "RED DYE" 

AND SHALL HAVE MINIMUM 
3000 PSI STRENGTH IN 28 

DAYS. 

---v,ARIES---' 
CONCRETE, MIN 
3" COVER OVER 
REBAR, ALL 
SIDES 

REINFORCING RODS SHALL EXTEND ENTIRE LENGTH OF DUCT BANK: 
(REQUIRED UNDER TRAFFIC AREAS) 

1-LED, 35W, 5000K, 120V, POLE
MOUNTED DARK BRONZE, LIG HTING

UNIT/FIXTURE, W/15' LO NG 
• 

TOP 
FITS 
WITCH 

BRUSH ALUMINUM POLE 
APPROPRIATELY SIZED POLE 
TENON MOUNTING AND SLIP 

HARDWARE, FUSED, LOCAL S 
CONTROLLED, HUBBELL OUT 

LIGHTING-REFER TO LIGHT 
FIXTURE SCHEDULE FOR 

DOOR 
ING 

ED 
RETE 

SPECIFICATION OR APPROV 
EQUAL ANCHORED TO CONC 
STEEL REINFORCED SLAB 0 
DEEP, SONOTUBE CONFIGUR 

R 36' 
ATION 

PER LIGHTING SUPPLIER 
RECOMMENDATIONS, W/HOT 

GALVANIZED STEEL ANCHO 
DIPPED 
RS. 

CONCRETE ENCASEMENT DETAIL 
TRAFFIC AREAS 

TYPICAL CONDUIT INSTALLATION DETAILS 

UGE & COMMUNICATIONS 
NOT TO SCALE 

NOT TO SCALE. NOT ALL CONDUITS INDICATED FOR CLARITY 

I I 
1- J

--
• ·1 l j ". '
... . ---: �. ,. 
. . 

.. 
. ..

-· _. _.i'· ··-

ELECTRIC SERVICE .-
FEEDER, AND/OR ALARM BRANCH CIRCUIT TYPE LIGHT DISC. SW. 

y (NEMA 4X- UNLESS 
OTHERWISE NOTED) -

'7 ELECTRICAL 
DISTRIBUTION 

FUSED AND/OR 
DISC. CONTROL 

I SW PANEL 
NEMA 4X 

t\Mr-1-r 

l]
ALARM 
HORN 

PROCESS 
ENCLOSURE 

� 

SIZE P ER NEC. NEMA 4X (UNLESS 
WISE NOTED) W/T-STAT 
OLLED SPACE HEATER 

OTHER 
CONTR 

l----PR 
AN 

OCESS, INSTRUMENTATION, 
D/OR METERING EQUIPMENT 
CLOSURE/PANEL EN 

NEMA 

1 J-BOX rEl OTHE 
4X {UNLESS 

RWISE NOTED) 
IGHT SWITCH WP/L 

FINISHED 
GRADE ,-

· ..
�� � 

• 
. 

_/ •
•;:�ER AND CONTROL 

j �< 

CONDUITS TO STRUCTURES 
AND EQUIP (TYP) 

�
-=-

l� �li TO F IELD MEASUREING DEVICES
SDUCER(S), SENSORS, FLOAT 
CHES, ETC. 

[fil TRAN 

-WP, GFI 120V, 20A
W/"IN-USE" TYPE
COVER

SWIT 
. . 

NOTES 
1, FINAL EQUIPMENT RACK LAYOUT AND DETAILS TO BE SUBMITTED TO OWNER & ENGINEER BY CONTRACTOR FOR PRIOR TO INSTALLATION. 

2. ACTUAL PROCESS EQUIP CONTROL PANEL MOUNTING REQUIREMENTS TO BE DETERMINED BY EQUIPMENT SUPPLIER. SUBMIT PROPOSED LAYOUT FOR REVIEW &
APPROVAL.

3. LIGHT FIXTURE POLE ASSEMBLY SHALL HAVE HIGH STRENGTH BOLTS, WASHERS, AND NUTS SHALL CONFORM TO AASHTO M164, OR HIGH STRENGTH BOLTS
CONFORMING TO ASTM A193 AND GRADES 85, B6, 87, OR 816 AND NUTS CONFORMING TO ASTM A194, SHALL BE PERMITTED. ALL STEEL SHALL BE AASHTO
Ml 83. ALL ANCHOR BOLTS SHALL BE FULLY GALVANIZED. ALL STEEL COMPONENTS SHALL BE HOT DIPPED GALVANIZED.

4. SEE SERVICE ONE-LINE & RISER DIAGRAMS AND SPECIFICATIONS FOR ADDITIONAL INFORMATION & GROUNDING REQUIREMENTS.

5. ELECTRICAL EQUIPMENT RACKS SHALL BE LOCATED A MINIMUM OF 10' FROM NEAREST ROADWAY AND/OR PARKING AREA. ELECTRICAL EQUIPMENT RACK SHALL
CONSIST OF THREE (3) ZINC COATED OR PLATED, HOT-DIPPED GALVANIZED, CAPPED, 4" DIA. BY 8' LONG STEEL POSTS AND MINIMUM FOUR (4) 6' ZINC
COATED OR ZINC PLATED, HOT DIPPED GALVANIZED RIGID SLOTTED STRUTS OR UNISTRUT. PLACE POLES IN 12" DIA. BY 48" DEEP CONCRETE ENCASEMENT
(SONOTUBE OR EQUAL), SPACE 3' APART, AND WITH CONCRETE CROWN. SPACE HORIZONTAL STRUTS AS REQUIRED TO INSTALL AND SUPPORT ALL INDICATED

6. 

ELECTRICAL EQUIPMENT. GROUND RACK TO SITE GROUNDING SYSTEM.

CONTRACTOR SHALL SUPPLY ONE SPARE POLE MOUNTED AREA LED FIXTURE FOR EACH TYPE INSTALLED.

ELECTRICAL EQUIPMENT 
RACK LAYOUT (EXAMPLE ONLY) 

2" MIN. 

CONDUITS {TYP) 

6" MIN __ _.,__, 

C 

6" MIN. 

�-�2"MIN.t 

DIRECT BURIED 
NON-TRAFFIC AREAS (TYP) 

GROUNDING NOTES; 

1. INSTALL & TEST SYSTEM PER LATEST REVISION OF NEC AND AS REQUIRED PER CONTRACT DOCUMENTS.

12. SUPPORT CABLE(S) AND CONDUCTORS IN MANHOLES ON
PIERCE NO. 2225 HEAVY CABLE RACKS (OR APPROVED
EQUAL) WITH SUITABLE STAINLESS STEEL OR ALUMlfllUM
HOOKS AND PORCELAlt-1 INSULATORS.

13. PROVIDE DUCTS, TERMINATING IN HANDHOLDS, MANHOLES,
AND OR PULL BOXES WITH MANHOLE DUCTBELLS OF SAME
MATERIAL AS THE DUCT TERMINATIONS.

14. PLACE CLEAN COMPACTED BACKFILL MATERIAL ALONG SIDES
AND ABOVE DUCT BANK.

2. #4/0 BARE GROUNDING CONDUCTOR SYSTEM (COPPER). PLACE MIN. 30 IN. BELOW GRADE IN UNDISTURBED OR NEW COMPACTED SOIL. ALL CONNECTIONS
SHALL BE EXOTHERMIC WELD. ALL GROUNDING SYSTEMS BY CONTRACTOR

3. INTERCONNECT 30 INCH (MIN) BURIED GROUNDING SYSTEM BY EXOTHERMIC CADWELD. GROUNDING SYSTEM SHALL INCLUDE CONTINUOUS #4/0 BARE CU
GROUND CONNECTED TO: NEW SERVICE ENTRANCE EQUIPMENT; REMOTE/INTERIOR/EXTERIOR PROCESS EQUIPMENT RACKS SUPPORTING DISCONNECT SWITCHES
& JUNCTION/TERMINATION ENCLOSURES: STRUCTURAL (BUILDING ANCHORING STEEL (MIN. TWO LOCATIONS): AND STRUCTURAL FOUNDATION REINFORCING
STEEL (MIN. TWO LOCATIONS).

4. GROUND RODS (MINIMUM ONE EACH) SHALL BE INSTALLED AT EACH EQUIPMENT LOCATION, ELECTRIC & CONTROLS EQUIPMENT RACKS, SERVICE ENTRANCE,
AND GENERATOR SET/SERVICE CONNECTION POINT LOCATION.

5. ALL EXTERIOR COMPONENTS SHALL BE CONNECTED BY EXOTHERMIC WELD.

6. APPLY ONE COAT OF COAL TAR COATING AT 15 mils (MIN) DRY FILM THICKNESS TO ALL EXOTHERMIC-WELDED CONNECTIONS TO BE BURIED.

7. TEST GROUNDING SYSTEM PER CONTRACT SPECIFICATIONS AND ADD ADDITIONAL GROUNDING ROD SYSTEM AS REQUIRED TO MEET MINIMUM OF 5 OHMS
MEASUREMENT. SUBMIT FINAL APPROVED TEST REPORT IN FACILITY IMPROVEMENTS PROJECT O&M MANUAL.

NEW /EXISTING GROUNDING SYSTEM REQUIREMENTS 

STATE OF MISSOURI 

MICHAEL L. PARSON, 

GOVERNOR 
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OWNER REMOTE TELEMETRY 
SYSTEM (FUTURE) 

-----------------------

LPA-7 OR LP2-7; 0.5" C 
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SODIUM HYPOCHLORITE PUMP KEYPAD, 120-VOLT, 1-PHASE, 
NEMA 4X ENCLOSURE 

! HYPCP1 !
OR 

!HYPCP2!

PERSTALTIC PUMP, HYP-P1, 
120-VOLT POWERED FROM
RECEPTACLE INSTALLED ON

CHEMICAL METERING SKID WITHIN 
CHEMICAL FEED BUILDING 

GENERAL ELECTRICAL NOTES: 
1. POTTED CONDUIT SEALS ARE REQUIRED FOR ALL

ELECTRICAL INTERCONNECTIONS WITH PROCESS
EQUIPMENT.

2. STAINLESS STEEL KELLUM-TYPE STRAIN RELIEF GRIPS
OR APPROVED EQUAL ARE REQUIRED FOR ALL CABLES
INSTALLED IN WETWELLS.

3. PVC COATED RIGID METAL CONDUIT REQUIRED FOR ALL
INSTRUMENTATION CONDUIT.

4. RIGID METAL CONDUIT REQUIRED FOR ALL ABOVE
GRADE CONDUIT INSTALLATIONS. ALL BELOW GRADE
PVC CONDUIT SHALL BE TRANSITIONED TO RIGID METAL
CONDUIT BELOW GRADE (OR CONCRETE FLOOR) AT
SWEEP /BEND PRIOR TO PASSING ABOVE
GRADE/THROUGH CONCRETE AT CONCRETE.

KEYNOTES: 

NEMA 3R JUNCTION/TERMINATION AND PULLBOX 
WITH: HINGED DOOR COVER, RATED TERMINAL 
BLOCKS (DIN-RAIL MOUNTED), GROUNDING TERMINAL 
BLOCK; GROUNDED BACK PANEL AND PERMAGUM 
MATERIAL AT CONDUIT PENETRATIONS. ENCLOSURE 
MOUNTED ON STAINLESS STEEL OR ZINC PLATED 
GALVANIZED. 

� 
ct:: 

< 
I 

"' 
>-"'

0 SODIUM HYPOCHLORITE FEED PUMP CONTROL PANEL PROCESS ELECTRIC RISER DIAGRAM 
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