GENERAL NOTES

*  PRIOR TO BEGINNING CONSTRUCTION, THE OWNER OR HIS AUTHORIZED
REPRESENTATIVE SHALL SCHEDULE A PRECONSTRUCTION CONFERENCE BETWEEN THE
CONSULTING ENGINEER, CONTRACTOR, EAST RIO HONDO WATER SUPPLY CORPORATION,
AND ALL OTHER AFFECTED PARTIES.

* CONTRACTOR TO KEEP PUBLIC ROADS OPEN AT ALL TIMES. AREA USED FOR
CONTRACTOR’S PERSONNEL PARKING, MATERIAL STORAGE, STOCKPILE, MATERIAL
FABRICATION, AND RELATED CONSTRUCTION USES ARE NOT TO INTERFERE WITH
NORMAL TRAFFIC.

* CONTRACTOR TO GIVE NOTICE IN WRITING TO ALL AUTHORIZED INSPECTORS,
SUPERINTENDENTS, OR PERSONS IN CHARGE OF PRIVATE AND PUBLIC UTILITIES
AFFECTED BY HIS OPERATIONS PRIOR TO COMMENCEMENT OF WORK.

* CONTRACTOR TO ASSURE HIMSELF THAT ALL CONSTRUCTION PERMITS HAVE BEEN
OBTAINED PRIOR TO COMMENCEMENT OF WORK. REQUIRED PERMITS THAT CAN BE
ISSUED ONLY TO CONTRACTOR TO BE OBTAINED AT HIS EXPENSE. NO SEPARATE PAY.

*  UTILITY NOTE: THE LOCATIONS OF ALL EXISTING UTILITIES SHOWN ON THESE PLANS
ARE BASED UPON RECORD INFORMATION ONLY, AND HAVE NOT BEEN INDEPENDENTLY
VERIFIED BY THE OWNER OR THE ENGINEER. THE CONTRACTOR SHALL DETERMINE
THE EXACT LOCATION, HORIZONTAL AND VERTICAL OF ALL EXISTING UTILITIES BEFORE
COMMENCING WORK, AND AGREES TO BE FULLY RESPONSIBLE FOR ANY AND ALL
DAMAGES WHICH MIGHT BE CAUSED BY THE CONTRACTOR’S FAILURE TO EXACTLY
LOCATE AND PRESERVE ANY AND ALL UNDERGROUND UTILITIES, EXISTING OR
ABANDONED. NO SEPARATE PAY.

*  THROUGHOUT THE CONSTRUCTION, AND AT THE COMPLETION OF CONSTRUCTION,
THE CONTRACTOR IS TO ASSURE THAT DRAINAGE OF STORM WATER RUNOFF IS NOT
BLOCKED. MAINTAIN DRAINAGE OF SITE DURING ALL PHASES OF CONSTRUCTION. DO
NOT BLOCK DRAINAGE FROM ADJACENT AREAS NOR ADD FLOW TO ADJACENT AREAS.

* THE CONTRACTOR SHALL NOTIFY ALL UTILITY COMPANIES AND THE OWNER 48
HOURS PRIOR TO BEGINNING OF CONSTRUCTION IN A PARTICULAR AREA. ALL WATER
VALVES AND COVERS, MANHOLE TOPS & SANITARY SEWER CLEAN OUTS, ENCOUNTERED
WITHIN THE PAVEMENT AREA (WHETHER SHOWN ON THE PLANS OR NOT) ARE TO BE
ADJUSTED TO FINAL PAVEMENT GRADE. NO SEPARATE PAY. THIS ITEM SHALL BE
SUBSIDIARY TO THE PAVEMENT WORK.

*  DAMAGES DONE TO EXISTING UTILITIES, POWER POLES, FENCES, SIGNS, MAILBOXES,
DRIVEWAYS, CULVERTS, PAVEMENT, DRAINAGE SYSTEMS, ETC., SHALL BE REPAIRED BY

THE CONTRACTOR AT NO COST TO THE OWNER. DRIVEWAYS SHALL BE REPAIRED ON

A LIKE FOR LIKE BASIS.

* ALL ABANDONED CARS SHALL BE REMOVED FROM THE CONSTRUCTION AREA.
CONTRACTOR MUST FILE APPROPRIATE COMPLAINTS WITH THE SHERIFF DEPARTMENT TO
HAVE THE SHERIFF DEPARTMENT REMOVE THE CARS.

* THE CONTRACTOR SHALL HAVE A PERSON ON CALL 24 HOURS A DAY TO TAKE
CARE OF MAINTENANCE ITEMS—CONSTRUCTION AREA, SIGNS ETC. THIS PERSON SHALL
HAVE AUTHORITY TO ACT ON BEHALF OF THE CONTRACTOR IN EMERGENCY
CONDITIONS. THE PERSON SHALL BE STATIONED CLOSE ENOUGH TO BE ON SITE
WITHIN 1/2 HOUR OF NOTIFICATION. THE PERSON SHALL BE IDENTIFIED IN WRITING
PRIOR TO THE START OF CONSTRUCTION. THE ON-SITE REPRESENTATIVE SHALL HAVE
ACCESS TO ALL EQUIPMENT AND MATERIAL AND HAVE FULL AUTHORITY NECESSARY TO
CORRECT ANY PROBLEMS. DEFICIENCIES, OR EMERGENCIES WHICH MAY ARISE. DURING
NON—-WORKING HOURS, AND DURING THE ABSENCE OF THE SUPERINTENDENT.

*  THE CONTRACTOR SHALL MAINTAIN ACCESS TO ALL RESIDENCES ALONG THE
STREET DURING CONSTRUCTION.

* ALL EXISTING MAILBOXES WITHIN THE PROPOSED IMPROVEMENT AREAS ARE TO BE
RELOCATED ONE FOOT BEHIND THE PROPOSED EDGE OF PAVEMENT. CONTRACTOR
SHALL BE RESPONSIBLE FOR INSURING THAT MAILBOXES ARE NOT DAMAGED DURING
CONSTRUCTION OR RELOCATION. MAILBOXES WILL BE TEMPORARILY RELOCATED AS
REQUIRED BY THE US POSTAL SERVICE FOR THE DURATION OF CONSTRUCTION.

*  EXCESS SPOIL PRODUCED DURING PREPARATION OF THE SUB—GRADE SHALL BE
PLACED SPREAD AND COMPACTED ON-SITE IN AREAS AS INSTRUCTED BY THE
ENGINEER TO ACHIEVE ADEQUATE LOT GRADING. ANY UNUSABLE MATERIAL WILL
BECOME THE PROPERTY OF THE CONTRACTOR TO BE PROPERLY DISPOSED OF AT HIS
EXPENSE OR TO HIS ADVANTAGE.

* THE CONTRACTOR WILL PROVIDE HIS OWN CONSTRUCTION STAKING.

* CONTRACTOR TO MATCH EXISTING PAVEMENT, SIDEWALK RAMPS AND CURB &
GUTTER PAVEMENT OR ANY OTHER IMPROVEMENTS WHERE APPLICABLE.

* ALL CONCRETE AND ASPHALT DRIVEWAYS ADJUSTED, DAMAGED, OR REPLACED
DURING CONSTRUCTION MUST BE SAW—-CUT AT A STRAIGHT, NEAT LINE, BEFORE
REPAIRING.

*  ABANDONED LINES FOUND DURING CONSTRUCTION SHALL BE REMOVED. NO
SEPARATE PAY. THIS WORK SHALL BE SUBSIDIARY TO THE PAVEMENT WORK.

* THE CONTRACTOR SHALL PLACE BARRICADES, FLAG—MEN, ETC. ON THIS PROJECT
IN' COMPLIANCE WITH THE PROCEDURE OUTLINED IN THE "TEXAS MANUAL ON UNIFORM
TRAFFIC CONTROL DEVICES FOR STREET AND HIGHWAYS.” (PART IV TRAFFIC
CONTROLS FOR STREET AND HIGHWAY CONSTRUCTION AND MAINTENANCE OPERATIONS,

LATEST REVISION). UPON COMPLETION OF THE WORK, ALL SIGNS SHALL BE REMOVED
BY THE CONTRACTOR.

* REFERENCE POINTS: THE ENGINEER WILL ESTABLISH HORIZONTAL AND VERTICAL
CONTROLS ONLY (REFERENCE POINTS AND BENCHMARKS AS SHOWN ON THE
CONSTRUCTION PLANS. THE CONTRACTOR MUST NOTIFY THE ENGINEER AT LEAST 48
HOURS PRIOR TO STARTING WORK ON ANY SECTION OR PART OF THE WORK WHERE
CONTROLS HAVE NOT BEEN ESTABLISHED OR ARE NOT IDENTIFIABLE OR VISIBLE TO
THE CONTRACTOR. THE ENGINEER WILL UPON SUCH ADVANCE REPLACE ANY CONTROL
POINTS THAT HAVE BEEN DESTROYED BY OTHERS PRIOR TO BEGINNING OF
CONTRACTORS OPERATIONS. AFTER CONTROL POINTS ARE ESTABLISHED AND / OR
IDENTIFIED AS OUTLINED ABOVE, MAINTENANCE OF SUCH CONTROL POINTS SHALL BE
RESPONSIBILITY OF THE CONTRACTOR. ANY RE-STAKING REQUIRED FOR ANY REASON
THEREAFTER SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR. THE CONTRACTOR
WILL PROVIDE ALL OTHER CONSTRUCTION STAKING (CUT STAKES, BLUE TOPPING,
INTERMEDIATE STRING LINE CONTROL, ETC.) REQUIRED TO VERIFY GRADES, DEPTHS
THICKNESSES, AND ALIGNMENT OF THE VARIOUS ITEMS OF CONSTRUCTION.

* CONCRETE CURB AND GUTTER, PIPE (WHICH IS DETERMINED BY THE RESIDENT
INSPECTOR TO BE UNUSABLE) STRUCTURES, ETC. WHICH MUST BE REMOVED IN
ORDER TO CONSTRUCT THE PROPOSED IMPROVEMENTS WILL BECOME THE PROPERTY
OF THE CONTRACTOR AND SHALL BE REMOVED AND PROPERLY DISPOSED OF AT HIS
EXPENSE. THIS WORK SHALL BE CONSIDERED SUBSIDIARY TO THE VARIOUS BID ITEMS
IN THE CONTRACT.

* ALL WATER VALVES AND COVERS, MANHOLE TOPS AND SANITARY SEWER CLEAN
OUTS, ENCOUNTERED WITHIN THE PAVEMENT AREA ( WHETHER SHOWN ON THE PLANS

OR NOT ) ARE TO BE RAISED TO FINAL PAVEMENT GRADE. PAYMENT FOR SUCH
WORK WILL BE SUBSIDIARY TO THE PAVEMENT BID ITEMS PROVIDED.

*  EXISTING UTILITIES: THE CONTRACTORS OPERATIONS MUST BE CONDUCTED TO
PREVENT UNNECESSARY INTERFERENCE WITH ANY EXISTING UTILITY SYSTEM. IF THE
CONTRACTOR'S WORK REQUIRES INTERRUPTION, THE CONTRACTOR MUST COORDINATE
WITH UTILITY COMPANIES EFFECTED 48 HOURS IN ADVANCE.

*  MATERIALS CERTIFICATION AND TESTING: CONTRACTOR SHALL PROVIDE SUPPLIERS
CERTIFICATION FOR ALL PROJECT MATERIALS CONCRETE, LIME, CALICHE BASE MATERIAL,
PRE—CAST INLETS, PIPES, ETC. THAT SUCH MATERIALS DO MEET PROJECT
SPECIFICATIONS PRIOR TO DELIVERY ON-SITE. CONTRACTOR SHALL PROVIDE HOT MIX
ASPHALTIC CONCRETE DESIGN FROM A REPUTABLE COMMERCIAL TESTING LABORATORY.
OWNER WILL PROVIDE ALL ON-SITE TESTING OF MATERIALS AND FIELD DENSITIES.

ANY RE-TESTING DUE TO FAILURE OF INITIAL TESTING WILL BE CHARGED TO THE
CONTRACTOR.

*  STANDARD WORK HOURS: THE STANDARD WORK HOURS FOR THE OWNER IS 8:00
AM TO 5:00 PM, MONDAY THROUGH FRIDAY. SHOULD THE CONTRACTOR ELECT TO
WORK ON SATURDAY, SUNDAYS OR HOLIDAYS, HE SHALL BE RESPONSIBLE FOR PAYING
OVERTIME CHARGES FOR THE OWNERS PERSONNEL INVOLVED. THESE CHARGES WILL
BE AT COST AND WILL BE CALCULATED EITHER AT TIME AND A HALF OR DOUBLE
TIME, AS APPLICABLE TO THE PARTICULAR DAY BEING WORKED. PRE—APPROVAL
SHALL BE OBTAINED FROM THE ENGINEER OR ENGINEER'S REPRESENTATIVE BY
COMPLETING AND SIGNING AN OWNER'S FORM ENTITLED "CONSTRUCTION INSPECTORS
OVERTIME COMPENSATION AUTHORIZATION”, PRIOR TO COMMENCING ANY OVERTIME

WORK.

ANY WORK DONE OUTSIDE THE STANDARD WORKDAY, WITHOUT PRIOR AUTHORIZATION,
SHALL BE CONSIDERED UNDER UNAUTHORIZED WORK. THE CONTRACTOR IS REQUIRED
TO PAY THE OVERTIME WAGES OF THE OWNER INSPECTORS THAT WORK OVERTIME
MONDAYS THROUGH FRIDAYS AT TIME AND A HALF. THE CONTRACTOR IS
RESPONSIBLE FOR THE OVERTIME WAGES OF THE OWNER INSPECTORS THAT WORK
HOLIDAYS AT DOUBLE TIME. MINIMUM HOURS WILL BE BILLED TO CONTRACTOR FOR

CALL OUTS OR FOR INSUFFICIENT NOTICE OF TWO (2) HOURS.

*  INDEMNIFICATION

TO THE FULLEST EXTENT PERMITTED BY APPLICABLE LAWS AND REGULATIONS,
CONTRACTOR SHALL INDEMNIFY AND HOLD HARMLESS OWNER, ENGINEER, ENGINEER'S
SUB CONSULTANTS AND THE OFFICERS, DIRECTORS, EMPLOYEES, AGENTS, AND OTHER
CONSULTANTS OF EACH AND ANY OF THEM FROM AND AGAINST ALL CLAIMS, COSTS,
LOSSES, AND DAMAGES (INCLUDING BUT NOT LIMITED TO ALL FEES AND CHARGES OR
ENGINEERS, ARCHITECTS, ATTORNEYS, AND OTHER PROFESSIONALS AND ALL COURT OR
ARBITRATION OR OTHER DISPUTE RESOLUTION COSTS) CAUSED BY, ARISING OUT OF,
OR RESULTING FROM, THE PERFORMANCE OF THE WORK, PROVIDED THAT ANY SUCH
CLAIM, COST, LOSS OR DAMAGE: (1) IS ATTRIBUTABLE TO BODILY INJURY, SICKNESS,
DISEASE, OR DEATH, OR TO INJURY TO OR DESTRUCTION OF TANGIBLE PROPERTY
(OTHER THAN THE WORK ITSELF), INCLUDING THE LOSS OF USE RESULTING
THEREFROM, AND (Il) IS CAUSED IN WHOLE OR IN PART BY ANY NEGLIGENT ACT OR
OMISSION OF CONTRACTOR, ANY SUBCONTRACTOR, ANY SUPPLIER, ANY PERSON, OR
ORGANIZATION DIRECTLY OR INDIRECTLY EMPLOYED BY ANY OF THEM TO PERFORM OR
FURNISH ANY OF THE WORK, OR ANYONE FOR WHOSE ACTS ANY OF THEM MAY BE
LIABLE, REGARDLESS OF WHETHER OR NOT CAUSED IN PART BY ANY NEGLIGENCE OR
OMISSION OF A PERSON OR ENTITY INDEMNIFIED HEREUNDER OR WHETHER LIABILITY IS
IMPOSED UPON SUCH INDEMNIFIED PARTY BY LAWS AND REGULATIONS REGARDLESS
OF THE NEGLIGENCE OF ANY SUCH PERSON OR ENTITY. CLAIMS, COSTS, LOSSES,
DAMAGES, SUITS AND CAUSES OF ACTION, AND ANY AND ALL LIABILITY, COSTS,
EXPENSES, SETTLEMENTS, DAMAGES, AND JUDGMENTS INCURRED IN CONNECTION
THEREWITH (INCLUDING BUT NOT LIMITED TO ALL FEES AND CHARGES OF ENGINEERS,
ARCHITECTS, ATTORNEYS, AND OTHER PROFESSIONALS, AND ALL COURT OR
ARBITRATION OR OTHER DISPUTES RESOLUTION COSTS) WHETHER ARISING IN EQUITY,
AT COMMON LAW, OR BY STATUTE, INCLUDING THE TEXAS DECEPTIVE TRADE PRACTICES
ACTOR SIMILAR STATUTE OF OTHER JURISDICTIONS, OR UNDER THE LAW OF
CONTRACTS, TORTS (INCLUDING WITHOUT LIMITATION, NEGLIGENCE AND STRICT LIABILITY
WITHOUT REGARD TO FAULT) OR PROPERTY, OF EVERY KIND OR CHARACTER... (lll) IS
CAUSED IN WHOLE OR IN PART BY ANY NEGLIGENT ACT OR OMISSION, OTHER FAULT,
BREACH OF CONTRACT OR WARRANTY, VIOLATION OF THE TEXAS DECEPTIVE TRADE
PRACTICES ACT, OR STRICT LIABILITY WITHOUT REGARD TO FAULT OF CONTRACTOR....
REGARDLESS OF WHETHER OR NOT CAUSED IN PART BY ANY NEGLIGENCE OR
OMISSION, OTHER FAULT, BREACH OF CONTRACT OR WARRANTY, VIOLATION OF THE
TEXAS DECEPTIVE TRADE PRACTICES ACT, OR STRICT LIABILITY WITHOUT REGARD TO
FAULT OF A PERSON OR ENTITY INDEMNIFIED THEREUNDER. CONTRACTOR'S
OBLIGATIONS OF INDEMNIFICATION UNDER THIS PARAGRAPH 6.20.1 SHALL NOT BE
LIMITED BY THE AMOUNT OF ANY INSURANCE.

* AS BUILT DRAWINGS: THE CONTRACTOR IS RESPONSIBLE FOR MAINTAINING A SET
OF AS—BUILT PLANS SHOWING NOTES TO ANY CHANGES TO THE DESIGN PLANS. THIS
INFORMATION, SIGNED BY ALL INSPECTORS, WILL BE SUBMITTED TO THE ENGINEER AT
THE END OF CONSTRUCTION. THE PROJECT'S FINAL ACCEPTANCE AND FINAL PAYMENT
WILL NOT BE APPROVED UNTIL THE CONTRACTOR HAS SUBMITTED THE REQUIRED
INFORMATION NEEDED BY THE ENGINEER FOR AS—BUILT DRAWINGS.

CONCRETE MIX DESIGN

*  CLARIFICATION: ALL CONCRETE USED ON THIS PROJECT SHALL CONTAIN A MINIMUM
4.5 SACKS OF CEMENTITIOUS MATERIAL PER CUBIC YARD OF CONCRETE. THE
CEMENTITIOUS MATERIAL SHALL BE PORTLAND CEMENT OR A BLEND OF PORTLAND
CEMENT AND FLY ASH. THE PERCENTAGE OF FLY ASH IN THE CEMENTITIOUS MATERIAL
SHALL NOT EXCEED 23%. ALL CONCRETE USED IN CONCRETE CURB AND GUTTER
AND VALLEY GUTTERS SHALL MEET THE ABOVE SPECIFICATION AND SHALL ALSO
CONTAIN 1.5 POUNDS OF FIBER MESH PER CUBIC YARD.

* ALL EXPOSED CONCRETE SURFACES SHALL BE TREATED WITH CURING COMPOUND
RESIN BASE ASTM C 309 TYPE 2 WITH PIGMENTED TINT OF FUGITIVE DYE.

* IN ADDITION TO THE ABOVE REQUIREMENTS, ALL CONCRETE SHALL TEST TO A
MINIMUM 3000 PSI COMPRESSIVE STRENGTH AT 28 DAYS. (OR AS SHOWN ON PLANS).

*  EXPANSION JOINTS WILL BE PLACED AT CURB RETURNS, INLETS AND AT THE END
OF EACH POUR WITH INTERVALS NOT TO EXCEED 40 FT. JOINTS SHALL CONSIST OF
1/2” PRE—MOLDED EXPANSION JOINT MATERIAL WITH 3, 36" X 1/2" DOWELS, ONE
END GREASED AND WRAPPED. CARE MUST BE TAKEN THAT DOWELS ARE STRAIGHT
AND LAID PARALLEL WITH CURB AND NO CONCRETE PLUGS OR OTHER MATERIAL BE
ALLOWED THROUGH THE DOWEL HOLES OR EXPANSION MATERIAL WHICH WOULD
PREVENT THE JOINT FROM OPERATION AS AN EXPANSION JOINT. EXPANSION JOINT
MATERIALS SHALL BE PRE—MOLDED ASPHALT IMPREGNATED EXPANSION JOINT MATERIAL

CONFORMING WITH ASTM D 994 ( NOT WOOD FIBER TYPE )
*  DUMMY JOINTS SHALL BE 2" DEEP AND PLACED AT MAXIMUM 10 FT. INTERVALS.
*  WHEN CONNECTING TO EXISTING CURB AND GUTTER, THE CONTRACTOR SHALL

DRILL AND DOWEL TWO, # 6 X 16" TIE BARS A MINIMUM OF 6" DEEP INTO EXISTING
CURB AND GUTTER SECTION.

PAVING NOTES:

CRUSHED LIMESTONE:

THE CRUSHED LIMESTONE MATERIALS SHALL BE AS SPECIFIED BY "ITEM 247 FLEXIBLE BASE.”
TEXAS DEPARTMENT OF TRANSPORTATION, 1993 STANDARD SPECIFICATION FOR CONSTRUCTION OF
HIGHWAYS, STREETS, AND BRIDGES SHALL MEET THE REQUIREMENTS AS FOLLOWS:

*  TYPE A MATERIAL SHALL BE CRUSHED STONE PRODUCED FROM OVERSIZE QUARRIED
AGGREGATE, SIZED BY CRUSHING AND PRODUCED FROM A NATURALLY OCCURRING SINGLE
SOURCE. CRUSHED GRAVEL OR UNCRUSHED GRAVEL SHALL NOT BE ACCEPTABLE FOR TYPE A
MATERIAL. NO BLENDING OF SOURCES AND/OR ADDITIVE MATERIALS WILL BE ALLOWED IN TYPE A

MATERIAL.

*  TRIAXIAL CLASS 1: MINIMUM

COMPRESSIVE STRENGTH, 45 AT OPS| LATERAL PRESSURE AND

175 AT 15 PSI LATERAL PRESSURE.

RETAINED ON SQUAR

E SIEVE NUMBER PERCENT RETAINED

1-3/4” (44 MM) 0
7/8" (22.23 MM) 10—-35
3/8" (9.5 MM) 30-50
NUMBER 4 (4.75 MM) 45-65
NUMBER 40 (0.425 MM) 70-85

MATERIAL PASSING THE NUMBER 40 SIEVE SHALL BE KNOWN AS "BINDER MATERIAL” AND SHALL
MEET THE FOLLOWING REQUIREMENTS:

MAXIMUM LIQUID LIMIT ( LL ) = 35
MAXIMUM PLASTICITY INDEX ( PI ) = 10
WET BALL MILL (MAX) = 40
CALIFORNIA BEARING RATIO (MIN) = 100

ALL AGGREGATE RETAINED ON THE NUMBER 10 SIEVE SHALL BE COMPRISED OF ONLY CRUSHED

LIMESTONE.

THE CONTRACTOR SHALL NOT PLACE CRUSHED LIMESTONE ON THE ROAD BED UNTIL THE

ENGINEER HAS ACCEPTED THE

SHAPED AND COMPACTED SUBGRADE.

THE CONTRACTOR MUST MAINTAIN THE ROAD BED FREE OF HOLES, RUTS AND DEPRESSIONS

AND IN CONDITION TO RECEIVE

THE CRUSHED LIMESTONE.

THE CONTRACTOR UPON REQUEST SHALL PROVIDE CERTIFICATION THAT THE MATERIAL SUPPLIED
MEETS THE ABOVE REQUIREMENTS PRIOR TO DELIVERY TO THE JOB SITE. SAMPLES FOR TESTING
OF THE MATERIAL MUST BE TAKEN PRIOR TO THE COMPACTION OPERATIONS.

CALICHE FLEXIBLE BASE:

CALICHE MATERIALS SHALL BE AS SPECIFIED BY "ITEM 247 FLEXIBLE BASE GRADE 2.” TEXAS
DEPARTMENT OF TRANSPORTATION, 2004 STANDARD SPECIFICATION FOR CONSTRUCTION OF
HIGHWAYS, STREETS, AND BRIDGES SHALL MEET THE REQUIREMENTS AS FOLLOWS:

*  MINIMUM OF 50 CBR SHALL BE ACHIEVED.

RETAINED ON SQUAR

E SIEVE NUMBER PERCENT RETAINED

1/2”

1 3/4”
NUMBER 4
NUMBER 40

0
0-10
45-75
60—-80

MATERIAL PASSING THE NUMBER 40 SIEVE SHALL BE KNOWN AS "BINDER MATERIAL” AND SHALL
MEET THE FOLLOWING REQUIREMENTS:

MAXIMUM LIQUID LIMIT (LL) = 40
MAXIMUM PLASTICITY INDEX ( PI ) = 12
WET BALL MILL (MAX) = 457%
WET BALL MILL (INCREASE PASSING #40 SIEVE) = 20%

ACCEPTANCE, SAMPLING, AND TESTING OF BITUMINOUS MIXTURE ( COMPACTION )

*  EXTRACTION AND GRADATION ANALYSIS: PER 500 TONS OR TWICE DAILY WHICHEVER IS

GREATER.

* DENSITY AND DEPTH TESTIN
MINIMUM DENSITY ACCEPTED:
IN ACCORDANCE WITH ASTM D

G: PER 500 FEET OF PAVING REPAIR.
92% OF AVERAGE MAXIMUM THEORETICAL DENSITY AS DETERMINED
2041.

CORES OR SAWED SAMPLES TAKEN FROM THE PAVEMENT SHALL BE USED TO DETERMINE THE
FIELD DENSITY. DENSITY OF THE CORED OR SAWED SAMPLES SHALL BE DETERMINED IN

ACCORDANCE WITH ASTM 2725.

THE SAME SPECIMEN SHALL BE USED FOR DETERMINING BOTH

THE MAXIMUM THEORETICAL DENSITY AND THE FIELD DENSITY.

SPECIMENS TO BE USED FOR FIELD DENSITY DETERMINATION SHALL BE DONE USING HEAT. IF
HEATING IS NECESSARY, THE SPECIMEN SHOULD BE HEATED TO THE LOWEST TEMPERATURE
REQUIRED FOR PROPER PREPARATION OF THE SAMPLE; THE USE OF NUCLEAR FIELD DENSITY

DETERMINATION SHALL NOT BE

USED AS A BASIS FOR ACCEPTANCE WITH RESPECT TO DENSITY :

*  HVEEM STABILITY SHALL NOT BE LESS THAN 30%. STABILITY TEST SHALL BE TAKEN TWICE

DAILY.

*  RETAINED STABILITY WHEN TESTED IN ACCORDANCE WITH ASTM D 1075 SHALL NOT BE <70%

* NO MORE THAN 24" HMAC PAVEMENT SHALL BE LAID AT ANY GIVEN TIME. UNLESS

APPROVAL IS OBTAINED AHEAD

BY THE OWNER / ENGINEER.

YARD LINE NOTES

THE CONTRACTOR SHALL VERIFY WITH ERHWSC THAT A CUSTOMER SERVICE INSPECTION
HAS BEEN CONDUCTED AND THE RESIDENCE IS APPROVED FOR HOOK UP PRIOR TO
BEGINNING ANY WORK ON PRIVATE PROPERTY. ERHWSC OR THE ENGINEER’S
INSPECTOR SHALL BE PRESENT FOR ALL YARDLINE CONNECTIONS.

ONE—YEAR WARRANTY ALSO APPLIES TO THE YARDLINE HOOK UPS. THE CUSTOMER
WILL BE RESPONSIBLE AFTER THE ONE—-YEAR WARRANTY HAS EXPIRED.

YARDLINE PIPING SHALL BE SCHEDULE 40 PVC.

A MASTER LICENSED PLUMBER MUST MAKE CONNECTION TO CUSTOMERS WATER
SERVICE CONNECTION.

CONTRACTOR SHALL FOLLOW THE SAFE WATER DRINKING ACT OF 1974 (CHAPTER 290)
AS ADMININSTERED BY THE TCEQ.

CONTRACTOR SHALL CUT THE EXISTING WATER WELL FEED LINE AND INSTALL A HOSE
BIB A MINIMUM OF 24—INCHES ABOVE NATURAL GROUND. THE HOSE BIB SHALL BE

SECURED TO A 4” X 4” POST (EMBEDDED A MINIMUM OF 24—INCHES DEEP).

IT IS THE CONTRACTOR’S RESPONSIBILITY TO VERIFY AND CONNECT TO THE NEAREST
3/4—INCH WATER OUTLET TO MAINTAINT PROPER WATER FLOW. THE CONTRACTOR
SHALL VERIFY ALL THE SOURCES OF WATER SUPPLY INTO THE HOUSE AND VERIFY
ANY CROSS CONNECTIONS. IF MULTIPLE CONNECTIONS OR CROSS CONNECTIONS ARE
FOUND THE CONTRACTOR SHALL NOTIFY ERHWSC PRIOR TO CONNECTING THE HOUSE
TO THE PUBLIC WATER SYSTEM.

CONTRACTOR SHALL CALL ALL NECESSARY UTILITY COMPANIES PRIOR TO THE
INSTALLATION OF PROPOSED YARDLINES. [IF NECESSARY, THE CONTRACTOR SHALL
HAND DIG YARDLINES TO AVOID DAMAGE TO UTILITES OR PRIVATE PROPERTY.
CONTRACTOR IS RESPONSIBLE FOR ALL DAMAGES TO PRIVATE PROPERTY OR UTILITIES.

STORM WATER PREVENTION PLAN NOTES:

1) THE CONTRACTOR SHALL BE RESPONSIBLE FOR ALL THE COSTS ASSOCIATED WITH
THE DEVELOPMENT OF A STORM WATER POLLUTION PREVENTION PLAN MEETING THE
MOST RECENT TPDES REQUIREMENTS.

2) THE CONTRACTOR SHALL BE RESPONSIBLE FOR ALL THE COSTS ASSOCIATED WITH
THE IMPLEMENTATION, MAINTENANCE, AND INSPECTION OF STORM WATER POLLUTION
PREVENTION CONTROL MEASURES INCLUDING, BUT NOT LIMITED TO, EROSION AND
SEDIMENT CONTROLS, STORM WATER MANAGEMENT PLANS, WASTE COLLECTION AND
DISPOSAL, OFF—SITE VEHICLE TRACKING, AND OTHER CONSTRUCTION PRACTICES.

3) AT A MINIMUM, EROSION CONTROL DEVICES SHALL BE INSTALLED IN THE
ROADSIDE SWALE AT INTERVALS NOT EXCEEDING 500—FEET AND AT EVERY ENTRANCE
TO DRAINAGE STRUCTURES. THE OWNER AND HIS REPRESENTATIVES HAVE THE RIGHT
TO REQUEST THE CONTRACTOR TO INSTALL ADDITIONAL EROSION CONTROL DEVICES IF
DEEMED NECESSARY.

4) PERMANENT STABILIZATION UPON COMPLETION OF THE FINAL GRADING, THE
CONTRACTOR SHALL HYDROMULCH ALL DISTURBED AREAS WITHIN THE STATE AND
COUNTY R.O.W. THE CONTRACTOR SHALL HYDROMULCH DISTURBED AREAS IN
DEVELOPED PRIVATE PROPERTY AT A RATE OF 1 LB. PER 1000 SQUARE FEET OF
UNHULLED BERMUDA SEED. DISTURBED AREAS IN UNDEVELOPED PRIVATE PROPERTY
DOES NOT REQUIRE HYDROMULCHING.

CLEARING AND GRUBBING:

1) THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE REMOVAL OF ALL VEGETATION
AS REQUIRED TO INSTALL THE PROPOSED IMPROVEMENTS HOWEVER, THE CONTRACTOR
SHALL MINIMIZE THE REMOVAL TO WHAT IS NECESSARY FOR THE INSTALLATION OF THE
IMPROVEMENTS.

2) THE CONTRACTOR SHALL PROTECT VEGETATION THAT IS NOT REQUIRED TO BE
REMOVED.

3) ALL DEBRIS REMOVED SHALL BECOME THE PROPERTY OF THE CONTRACTOR AND
SHALL BE REMOVED FROM THE PROJECT SITE AT HIS OWN EXPENSE.

4) HOLES REMAINING AFTER REMOVAL OF VEGETATION SHALL BE BACKFILLED WITH
APPROVED MATERIAL COMPACTED AND RESTORED TO ORIGINAL NATURAL GROUND
ELEVATION.

5) THE CONTRACTOR SHALL COORDINATE WITH E.R.H.W.S.C. PRIOR TO THE REMOVAL
OF ANY PLANTED CROPS.
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5/8” DIA. ANCHOR 1/2” X 2
BOLTS X 8" LONG FLAT BAR
NOTE

1. ‘FAN GUARDS SHALL BE PLACED AT
EACH END OF CANAL CROSSING.

ANCHOR BOLTS AND MISCELLANEOUS
HARDWARE, NUTS, BOLTS, SHALL BE
304 OR 316 STAINLESS STEEL.

3. FANGUARD & ACCESSORIES SHALL BE
FABRICATED FROM HOT DIPPED
GALVANIZED STEEL.

ACCESS BARRIER
N.T.S.

4" 304 OR 316 STAINLESS
STEEL STRAP W/ 4 CONCRETE
3/4" 304 OR 316 STAINLESS

STEEL ANCHOR BOLTS *

X

]

I 3/4" 304 OR 316 STAINLESS
: STEEL ANCHOR BOLTS

STEEL CASING W/
CERTA-LOK YELOMINE

A

I

I I

: @I 4” 304 OR 316 STAINLESS

| [© II'i_STEEL STRAP W/ 4 CONCRETE |
I

I

I

WATERLINE

%

TOP_VIEW
N.T.S.

ARSI

AACEREANKERERANKN
10" MIN.
(OR AS PER

STRUCTURAL DESIGN)

CONCRETE PILING DETAIL !

N.T.S.

STEEL CASING W/CERTA-LOK
YELOMINE WATERLINE
NV
\/ \/
[
|

24" 12" MIN.
12" MIN. —=—] ' (BOTH SIDES)
I CONCRETE BASE

(SEE STRUCTURAL)

127 X 12" CONCRETE PILING STRENGTH
(SEE STRUCTURAL)

[

0a9.929-0°9.9.9,
BIRIRIIKEER)
RRIEIRREKS]
RO 099,999, %

ARI D—040P (WITH BALL VALVE)
COMBINATION AIR & VACUUM RELIEF

VALVE (OR APPROVED EQUAL)

BALL VALVE BY ARI

NATURAL GROUN

CONTRACTOR SHALL
TRIM ASPHALT TO A
NEAT STRAIGHT LINE. —

MINIMUM 3" HMAC THICKNESS OF

— EXISTING ASPHALT SURFACE, OR

WHICHEVER IS GREATER (COMPACT
TO 98% STD. PROCTOR DENSITY)

— MINIMUM 6" LIMESTONE OR 8~
CALICHE (COMPACT TO 98% STD.
PROCTOR DENSITY)

— PRIME COAT (MC-30)

A. BANKRUN SAND BACKFILL (SP, SW OR SM AS PER
ASTM D2487) PLACED BEFORE PIPE IS LAID UP TO
FLOWLINE OF PIPE. (MINIMUM DEPTH OF 6")

— 2

B. BANKRUN SAND BACKFILL (SP, SW OR SM AS PER
ASTM D2487) PLACED AFTER PIPE IS LAID FROM
BOTTOM OF PIPE TO SPRING LINE OF PIPE AND HAND
TAMPED OR WATER JETTED IN 4" LIFTS.

" PVC PIPE W/ CAP

/MOUNTED ON 2” CONDUIT
2” CLOSE BRASS NIPPLE W/ PVC CAP

/.

90" ELL

C. BANKRUN SAND (SP, SW OR SM AS PER ASTM
D2487) PLACED FROM SPRING LINE OF PIPE  TO A

I vnhcCcrm

6" MIN.
BOTH 5|DES<I<—» @ 0.20 GAL/SY.
EXISTING _
ASPHALT —& ] =

LEVEL OF 6” ABOVE TOP OF PIPE IN 8" LAYERS HAND
TAMPED OR WATER JETTED IN.

D. BANKRUN SAND (SP, SW OR SM AS PER ASTM
D2487) OR SELECT EARTH BACKFILL CLASS "A”
MECHANICAL COMPACTION. (6" LIFTS) (WHERE
LOCATED UNDER FUTURE PAVEMENT). COMPACTED TO
95% STD. PROCTOR DENSITY (MIN.)

mr > <

30”

NOTES:

USE VALVE MARKERS
PROVIDED BY E.R.H.W.S.C.
TO BE SET IN CONCRETE

E. EARTH BACKFILL CLASS "B” MECHANICAL
COMPACTION. (8" LIFTS OR WATER JETTING AT 18"
LIFTS WHERE NOT UNDER FUTURE PAVEMENT).
COMPACTED TO 90% STD. PROCTOR DENSITY (MIN.)

”»

24

F. FOUNDATION PREPARATION (WELLPOINTS, GRAVEL OR = f9d
CEMENT STABILIZATION OR APPROVED SUBSTITUTE) 2" GALVANIZED PIPE
SHALL BE REQUIRED WHEN TRENCH BOTTOM IS WRAPPED IN PLASTIC

s

__/

——2" GATE

| ~2" BRASS ELBOW

AN\

CAST IRON VALVE BOX
w/ PVC EXTENSION

VALVE

C.l. CAP W/2” THD. TAP SECURED
WITH MEGA—-LUG OR APPROVED EQUAL

UNSTABLE.

NOTE:

ALL TRENCHES AND EXCAVATIONS SHALL BE BACKFILLED
IMMEDIATELY AFTER PIPE IS LAID THEREIN AND UNDER NO
CIRCUMSTANCE SHALL WATER BE PERMITTED TO RISE IN
UNBACKFILLED TRENCHES AFTER PIPE HAS BEEN PLACED. THE

THRUST BLOCK

4"x8' SCH. 40 STEEL
PIPE SUPPORT PAINTED WHITE
/ WITH STAINLESS STEEL CLAMPS

IR /\/\\/(\\((\\/ﬁ\ﬁ/\\*
3 N. —

2" CORPORATION STOP (F—1700

IR RIS R

M

2" BRASS PIPE—" ||

5 o

OR APPROVED EQUAL)

NATURAL GROUND

WATER MAIN

4’ MIN. COVER

BRONZE SERVICE SADDLE FORD
202B OR APPROVED EQUAL.

AIR RELEASE VALVE
N.T.S.

EXIST. WATER LINE

BRASS TAPPING

I SADDLE W/2” OUTLET

N

il

FABRICATED 304 OR 316 STAINLESS STEEL
TAPPING SLEEVE W/SS FLANGE OR TEE W/FL
OUTLET

TAPPING

VALVE FLX MJ

BRASS TAPPING SADDLE W/2” OUTLET

NOTES:

NEW WATER MAIN

1. THIS METHOD SHALL ALSO BE USED AT A NEW
CONSTRUCTION TO AN EXISTING DEAD END LINE.

2. AFTER THE NEW LINE HAS BEEN DISINFECTED & PRESSURIZED,
THE VALVE AT THE CONNECTION TO THE EXISTING LINE SHALL
OPENED BY ERHWSC TO THOROUGHLY FLUSH OUT THE LINE.

2" CORPORATION STOP

——DOUBLE CHECK VALVE
PROVIDED BY E.R.H.W.S.C.

304 STAINLESS STEEL BOLTS

2" LINE FOR FILLING
NEW WATER MAIN

I_2” CORPORATION STOP SEAL W/
BRASS PLUG AFTER FILLING LINE

6" FLANGE x MECHANICAL JOINT
GATE VALVE W/ MEGA-LUG

METHOD FOR FILLING NEW WATER LINES PRIOR TO
CHLORINATION AND TESTING

N.T.S.
THRUST BLOCK SIZE

ol A%ETER HORIZONTAL BEND .
PIPE SURFACE | THICKNESS AT
IN AREA IN VERTICAL

INCHES sQ. FT. INCHES | BENDS —LBS.

22-1/2 BENDS

6 or LESS 2 8 1,700
8 3 12 3,000
10 3.5 12 4,500
12 4 14 6,600
14 5 18 9,000
16 18 11,800

45 & 90 BENDS

6 or LESS 6 12 6,000
8 8 15 10,700
10 10 18 16,700
12 12 18 24,000
14 18 24 32,600

N.T.S.

16 21 24 42,700

TEES & DEAD ENDS

6 or LESS 3 (572 [ ——
8 4 15 | ————=
10 6 18 | ————
12 8.5 18 | -
14 11.5 24 | ———
16 15 24 | ————

NOTE:

ALL VALUES SHOWN ARE MINIMUM FOR A HYDROSTATIC PRESSURE OF 150 P.S.I.
AND A SOIL RESISTANCE OF 2,000 LBS. PER SQ. FT.

THRUST BLOCKS DETAILS
N.T.S.

HORIZONTAL BENDS

CONTRACTOR SHALL PROVIDE BANKRUN SAND UP TO THE SPRING
LINE AND THE REMAINING TRENCH WITH BANKRUN SAND PLACED

| 11 1
N A

WATER MAIN

2"x18" BRASS NIPPLE

L LZ”xS” BRASS NIPPLE

FLUSH VALVE DETAIL W/2” VALVE

AND COMPACTED WITH MECHANICAL TAMPERS IN EIGHT INCH (8”)
LIFTS WITH SUFFICIENT MOISTURE ADDED, IF NECESSARY, TO
PROVIDE A DENSITY EQUAL TO THE ADJACENT UNDISTRIBUTED

WATER LINE CONSTRUCTION

N.T.S.

EARTH (95%).
2” CLOSE BRASS NIPPLE W/ PVC CAP NOTES:
STANDARD PIPE BEDDING F
N TS L USE VALVE MARKERS
R U PROVIDED BY E.R.H.W.S.C.
S L] TO BE SET IN CONCRETE
\
2" YELOMINE H 90" ELL. GALVANIZED
UNDER ROAD
Vi
NOTE: Al o 2" x 72" GALVANIZED RISER
1. ALL 2" TEES SHALL BE BRASS FITTINGS. L /
2. MINIMUM COVER ON ALL WATERLINES = 48" v . "
3. ALL PVC WATERLINE SHALL BE WHITE E COVER MARKED "WATER
PVC FEMALE ADAPTER 7 7NN -] Z NN
" 2" MUELLER
2" CLOSE NIPPLE EATE VALV .
2” CLOSE NIPPLE FLUSH VALVE il RESILIENT SEAT §
7 — /o (/ RISER ASSEMBLY ﬁ GATE VALVE pre
CL 200 2" e
/ el 2" x 72" GALVANIZED PIPE r| ~2” BRASS ELBOW ANCHOR RODS
PVC FEMALE WRAPPED IN PLASTIC /- e L V2
ADAPTER BASS TEE 2"x18" NIPPLE a I i] (i WATER MAIN
BRASS : :
CLOSE NIPPLE THRUST BLOCK

FLUSH VALVE DETAIL ON 2" LINE IN CUL DE SAC

MUELLER SUPER CENTURION
HYDRANT WITH MECHANICAL
JOINT SHOE & MEGA-LUG

FINISHED GRADE

A N g
LD.I. CAP  W/2" THD. TAP

SECURED WITH MEGA-LUG OR APPROVED EQUAL

2” x 18" BRASS NIPPLE

PROVIDE THRUST BLOCK AT D.I. CAP ON

304 SS BOLTS

Tapping Sleeve
or MJ Tee with

6” Outlet

FIRE HYDRANT ASSEMBLY
N.T.S.

VERTICAL BENDS

CONCRETE BLOCK

NOTE: VALVE BOX

GROUND IN

FOR SUPPORT
Pipe Insertion Depth

i

FOR 4” ALAMO IRON

OR APPROVED EQUAL

EARTH UNDER FLANGE TO BE
FIRM AND WELL TAMPED TO ——

INSURE AGAINST VALVE BOX

SETTLING

6” CAST IRON NIPPLE ——— |

NOTE:

CAST IRON BOOT TO BE
USED IN HEAVY TRAFFIC
AREAS.

N.T.S.

r GATE VALVE WITH ENDS
AS NOTED ON DRAWINGS

THICKNESS

WATER  MAIN

SURFACE

AREA

TEES & DEAD ENDS

N.T.S.

NOTE:

SURFACE AREA
LY

ASTM 1483

N.T.S. LINES LARGER THAN 6”
WHITE BONNET (CAP)
FLUSH VALVE ON FULL SIZE LINE VALVE DETAIL
WATER LINE CONSTRUCTION
i RED BARREL
L N.T.S.
NOMINAL PIPE SIZE| CASING SIZE THICKNESS
18” 6” 127 1/4
8 167 5/16
D o 12° 207 3/8
167 24 7 /16
USE,,Z?' OI\II?OE’I\ENI; TWO SPACERS PLACED
WRAS A e AAT EACH END OF CASING (TYP.)
D SEALS 6 _TYP. SPACING, 6 _TYP. SPACING 2 FROM|
I T
CASING B BELL END
BURY \_HIGH DENSITY
STEEL CASING/ CARRIER PIPE POLYETHYLENE CASING
SPACER POLYETHYLENE
| _— GRAVEL POCKET RANGER 11 CASING SPACER
TYPE
STEEL PIPE CASING & SKIDS
N.T.S.

TO BE FLUSH W/ GROUND

ON ERHWSC EASEMENT AND 12" BELOW

STATE OR COUNTY ROADS.

VALVE BOX COVER SHALL BE

WORKS

813—05-2 FOR 6" TO 12"
1 ALAMO IRON WORKS 813-10-2

GATE VALVE SHALL BE MUELLER
2360 SERIES RESILIENT SEAT

(WRAPPED IN PLASTIC—SEE SPECS.)

CLASS 200 MO PVC PIPE

CLASS 160 SDR—-26 PVC PIPE OR
AS REQUESTED BY E.R.H.W.S.C.

4 WHITE IN COLOR

CONCRETE BLOCK
POURED IN PLACE

TYPICAL VALVE AND VALVE BOX

SEE THRUST BLOCK SIZE CHART FOR PROPER

THICKNESS AND SURFACE AREAS

INSTALLATION ON MAIN LINE

N.T.S.
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PROP. RCP WALL
% EXPOSE 6” OF RCP

REINFORCEMENT AND EMBED
| IN CONCRETE SLAB.

30" HD COMPOSITE MANHOLE RING &
COVER W/ HS20 LOAD RATING
COMPOSITE ACCESS PRODUCTS, CAP

_o”

PROP. CONC. 04" ONE—30 W/ 4—BOLT SYSTEM (316SS)
I |
- ~ NOTE:
_ --/ | | MANHOLE TOP SHALL BE 6” MINIMUM REINFORCED CONCRETE COLLAR A A
5 & . ) ABOVE FINISH GRADE OR BACK OF (3000 PSI CONCRETE C P C
< R E:‘ CURB, WHICHEVER IS HIGHER. W/ 1_1/2" GRAVEL) EXTENDED .
1 24” BELL-END | TRQVIDE.Z EMBEDDED 6" BELOW CONE FACTORY JOINT _ °© .
i RCP \’ ull No. 5 @ 8" 0.C. , ° , _ \ Q
@ o — 6" N 6.00 4 EA No. 5x4'—4" N \ / ©
A.R.I. D—025 COMBINATION FINISHED GRADE __ DIAGONAL
PROP. 2 LAYERS OF #5 — & BACKWASH ACCRSSORIES =g (M. 30" HD COMPOSITE MANHOLE ]
: " . =J == RING & COVER W/ HS20
REBAR @12" O.CEW. b // (OR APPROVED EQUAL) iﬁ&ﬁ&ﬁ&ﬁ&ﬁ&ﬁﬂﬁiu gL LOAD RATING
BALL VALVE (316 S5) —|_| » LADTECH HDPE GRADE RINGS FOR - COMPOSITE ACCESS N
DETAIL ,B, 2" 31655 CLOSE NIPPLE ADJUSTMENTS AS REQUIRED ——T - PRODUCTS, CAP ONE—30
AND SCHBO PVC FEMALE —|_| W/ BUTYL MASTIC BETWEEN RINGS - 3 W/ 4—BOLT SYSTEM (316SS)
PROP. 2 LAYERS OF #5 ADAPTER . \
REBAR @12" O.C.E.W. 12 2 Sor. 80 PyC _\\\_ SVH/CNOO'\ICEEXE_ I -_./FACTORY JOINT b\ '
H— . . PREFABRICATED STUBOUTS
T GRADE ; : ., N - ” "
‘ | |— VARIES \ FOR EXISTING MANHOLE CONNECTIONS FACTORY JOINT— |- 6" CONTAINMENT SOLUTIONS, ING. o 1> NSERT A TEE No- 5 @8 0.C
CUT FIBERGLASS WITH DIAMOND HOLE FLOWTITE FIBERGLASS MANHOLE CROUT BENCHES TO BE
SAW & SEAL WITH FIBERGLASS RESIN WITH FIBERGLASS BOTTOM COATED, WITH 1/4" FIBERGLASS PVMT
: ] : 17 AND MESH INSIDE AND OUT MATCHING mo i s s e wed) Vo e e s e e an . GLASSFD N, LINE MANIOLE WAL M E R AE) I
N A ~ B CGRAINA  WALL THICKNESS (MUST BE INSPECTED Tl i iy e e el el e e e e U ‘ o
NN\GZ NN BY ERHW.sC) I \ e ¥l BREAK—OUT
PVC PIPE 3" T TIE NOTE: = 777 z —*
SEE DETAIL '8 ~ 3000 PS| CONC. = == FIBERGLASS MANHOLE M= ! I o
\/, ~ . ? SHALL BE DETERMINED BY HIIL — CALICHE — 8”"X6'X6’ CONC.
1 | - THE SCHEDULE BELOW M= I ] COLLAR
- //*70'4 \‘AI/ /o | | -'—j 'T 1‘(\‘ NEW MANHOLE PENETRATIONS ﬁl 8"—15" PIPE = 48” MH mﬁ z . L4 L4 s 7 . Z
PROP. 2 LAYERS RV SIDPRS . P T MUST BE FABRICATED AT THE 1 48"—72" . =ik
> 94 @ o L., 4@ =] 18" & UP BASED ON M=
OF #5 REBAR @12 : ) . . Al H =
# O.CEW. FACTORY Ei CROUT BENGHES TO BE MANUFACTURE’S ﬁﬂ SECTION B—B SECTION C-=C
- B \ =i RECOMMENDATIONS W=
e 7 I R ot I coRTeD W 14 L
N Ly cLosE NeeLe ing Scieo / 1 £® I FIBEROLASS (67 ABOVE =i TYPICAL FIBERGLASS MANHOLE IN PAVEMENT
[~ | —
3" FROM PIPE (WRAPPED IN_PLASTIC) (o UAMETER) T I WALL INTERFACE) = BACKFILL W/ *NOTE:  CONTRACTOR SHALL COORDINATE N.T.S.
PENETRATION z : ﬁl CuT GLASSED IN LINES Eﬁ gsog/;CPéE%EE%ETNT WITH INSPECTOR ON THE LOCATION OF ALL
Slx ] oDT 1/2” ——(FACTORY INSTALLED [  STABILIZED SAND SERVICE LATERALS.
x |O
6" YELOMINE PVC SUBGRADE COMPACTED als ]]Iz/ B FOR NEW LINES (TYP.) HII | ,\l WIDTH VARIES |
(WRAPPED IN PLASTIC) LINE DIA. x 6” MJxMJ T0 95% STD. PROCTOR L Al = w |
PL90 LINED DUCTILE DENSITY +3% —1% OPT. yﬁ = 5 6
IRON TEE W/ MEGA—LUG : DROP STRUCTURE = i M= =
u (WRAPPED IN PLASTIC) 1 SBQ%EL(%E?AEVM E] T l=—12" MIN ﬁﬂ ol LOT 1
" - . =i D M= - LOT 2
24" BELLZEND ReP GROUT, CEMENT I <> NN 3 ﬁﬂ Z
STABILIZED SAND, OR =l ] — : ANTI—FLOA]i == CONCRETE COLLAR
PLAN VIEW PROFILE VIEW FIBERGLASSED FITTINGS I ““\__RING ﬁg /—\b (18°x18"x6” W/ 1 MAT
N.T.S. N.T.S. TO MANHOLE = I = | 4” SDR—35 GREEN #4 REBAR, CENTERED)
MIN. 3000 PS| EE - e L PVC PIPE [ 4”7 PLUG
= SSHISIEESIIE]
CONCRETE M < . |
AUTOMATIC AIR RELEASE VALVE W/ 1-1/2" GRAVEL - = Lm,, VIN i
N.T.S. MIN HT T TR T T T TR T — T TR AT T T ;E (TO BE DETERMINED BASED ON | 4" . 4" _ _
BUOYANCY CALCULATIONS) | ( JJ_I
4”—6” STONE AS 6" MIN 5!
NEEDED FOR SOUND B S _ : _
FOUNDATION AND — o o=
=== LEVELING #4 REBAR, @ / 4" 2—WAY
Rl 12" 0.CEW CLEAN OuT =
Z
NOTE: |
FOR PROFILE SEE STANDARD SERVICE 0
TYPICAL FIBERGLASS MANHOLE | . | CONNECTION WITH CLEANOUT DETAILS. 8%
WITH DROP STRUCTURE | ! | ;:ﬁ
oy SECTION A-A ‘ MAIN SEWER LINE =
- Lo
; NTS. \4. PLAN — SINGLE SERVICE |
s N.T.S.
e
9’ . 9’ O g
. w0
: Z | Sl
= =0
© 3 |5
4’ MIN. COVER ' ‘rﬁ
NOMINAL PIPE SIZ§  CASING SIZE JOINT . JOINT z - 6 Y5
PROPOSED MANHOLE 7 = 5 =
) ” ] ] ;
6 12 3 , ,
= = o 2 3
TWO SPACES PLACED 8 14 . SAk. SEW. LINE © LOT 1
AT EACH END OF SPACING (TYP..) 127 18 USE PSI MODEL "C° OR "W |
16 52" WRAP AROUND END SEALS U U #4 RE-BAR
AT END OF CASING ' |
NOTE'. 4’ SIDEWALK 4” PLUG
STEEL CASING 1. 20" ENCASEMENT REQUIRED ON WATER OR FINSHED GRADE AT LOT LINE st
|_6" TYP. SPACING | 6 TYP. SPACING ;2' FROM, WASTEWATER UNLESS 9’ SEPARATION. eSS e b
! ! BELL END X B
= 2. IF SANITARY SEWER LINE CROSSED OVER A
WATERLINE, THE SEWER LINE SHALL BE 150 PSI 3-6” (MIN.) OR AS

Y -

?

FORCEMAIN

—_—

STEEL CASING

20" MAX. —

CARRIER PIPEJ

STEEL PIPE CASING & SKIDS

FORCEMAIN TIE=IN TO EXISTING MANHOLE

CONTRACTOR SHALL
TRIM ASPHALT TO A
NEAT STRAIGHT LINE. —

MINIMUM 3" HMAC THICKNESS OF EXISTING

— ASPHALT SURFACE, OR WHICHEVER IS GREATER

(COMPACT TO 98% STD. PROCTOR DENSITY)

__ MINIMUM 6" LIMESTONE OR 8" CALICHE

6" MIN.
BOTH SIDES—I-O
EXISTING
ASPHALT —&

\»%J”

EXISTING BASE

(COMPACT TO 98% STD. PROCTOR DENSITY)

N.T.S.

A. BANKRUN SAND BACKFILL (SP, SW OR SM AS PER
ASTM D2487) PLACED BEFORE PIPE IS LAID UP TO
FLOWLINE OF PIPE. (MINIMUM DEPTH OF 6”)

B. BANKRUN SAND BACKFILL (SP, SW OR SM AS PER
ASTM D2487) PLACED AFTER PIPE IS LAID FROM
BOTTOM OF PIPE TO SPRING LINE OF PIPE AND HAND
TAMPED OR WATER JETTED IN 4" LIFTS.

— PRIME COAT (MC-30) @ 0.20 GAL/SY.

C. BANKRUN SAND (SP, SW OR SM AS PER ASTM
D2487) PLACED FROM SPRING LINE OF PIPE

LEVEL OF 6" ABOVE TOP OF PIPE IN 8" LAYERS HAND
TAMPED OR WATER JETTED IN.

D. BANKRUN SAND (SP, SW OR SM AS PER ASTM
D2487) OR SELECT EARTH BACKFILL CLASS
MECHANICAL COMPACTION. (6” LIFTS) (WHERE
LOCATED UNDER FUTURE PAVEMENT). COMPACTED TO
95% STD. PROCTOR DENSITY (MIN.)

E. EARTH BACKFILL CLASS "B” MECHANICAL
COMPACTION. (8" LIFTS OR WATER JETTING AT 18"
LIFTS WHERE NOT UNDER FUTURE PAVEMENT).
COMPACTED TO 90% STD. PROCTOR DENSITY (MIN.)

F. FOUNDATION PREPARATION (WELLPOINTS, GRAVEL OR
CEMENT STABILIZATION OR APPROVED SUBSTITUTE)
SHALL BE REQUIRED WHEN TRENCH BOTTOM IS
UNSTABLE.

NOTE:

ALL TRENCHES AND EXCAVATIONS SHALL BE BACKFILLED
IMMEDIATELY AFTER PIPE IS LAID THEREIN AND UNDER NO
CIRCUMSTANCE SHALL WATER BE PERMITTED TO RISE IN
UNBACKFILLED TRENCHES AFTER PIPE HAS BEEN PLACED.
CONTRACTOR SHALL PROVIDE BANKRUN SAND UP TO THE SPRING
LINE AND THE REMAINING TRENCH WITH BANKRUN SAND PLACED
AND COMPACTED WITH MECHANICAL TAMPERS IN EIGHT INCH (8”)
LIFTS WITH SUFFICIENT MOISTURE ADDED, IF NECESSARY, TO
PROVIDE A DENSITY EQUAL TO THE ADJACENT UNDISTRIBUTED
EARTH (95%).

STANDARD PIPE BEDDING

N.T.S.

N.T.S.

POLYETHYLENE CASING SPACER
RANGER I OR RACI

RATED ENCASEMENT IN PVC (C900—DR25) PIPE.

POLYETHYLENE CASING SPACER
RANGER 11 OR RACI

TYPICAL WATER & SEWER LINE CROSSING

MEGA LUG OR
APPROVED EQUAL
RESTRAINT

THRUST BLOCK SIZE
DINVETER HORIZONTAL BEND G
piPE | SURFACE | THICKNESS AT
IN AREA IN VERTICAL
INCHES sQ. FT. INCHES | BENDS —LBS.
22-1/2 BENDS
6 or LESS 2 8 1,700
8 3 12 3,000
TO A 10 35 12 4,500
12 4 14 6,600
14 5 18 9,000
16 18 11,800
"
45 & 90 BENDS
6 or LESS 6 12 6,000
8 8 15 10,700
10 10 18 16,700
12 12 18 24,000
14 18 24 32,600
16 21 24 42,700
TEES & DEAD ENDS
6 or LESS 3 12 | @ ———
8 4 15 | ————
10 6 18 | ————
12 8.5 18 | ————-
14 11.5 24 | ————
THE 16 15 24 | ————
NOTE:

HORIZONTAL BENDS

ALL VALUES SHOWN ARE MINIMUM FOR A HYDROSTATIC PRESSURE OF 150 P.S.I.
AND A SOIL RESISTANCE OF 2,000 LBS. PER SQ. FT.

N.T.S.

THRUST BLOCKS DETAILS

N.T.S.

N.T.S.

THICKNESS

E.R.H.W.S.C.

UTILITY EASEMENT

z
=
)
A
“

=

ﬂ R.O.W LINE

==}
»

S

<
4

4,—0" MIN.

SURFACE AREA

4

SURFACE

AREA

TEES & DEAD ENDS

N.T.S.

NOTE:

SEE THRUST BLOCK SIZE CHART FOR PROPER

THICKNESS AND SURFACE AREAS

MAIN SEWER LINE

REQUIRED TO MEET
REQUIRED DEPTH AT
THE BUILDING TIE—IN

4” SDR—-35
GREEN PVC PIPE

Il

CONCRETE COLLAR
(18"X18"X6” W/ 1
MAT #4 REBAR,
CENTERED)
SDR PVC

FITTINGS

—~—— 2.00% SLOPE

45" BELL X
SPIGOT ELBOW

MAIN SEWER LINE

TYPICAL SHORT SERVICE CONNECTION

WITH STANDARD CLEANOUT

N.T.S.

—

L
=z

J

*NOTE: CONTRACTOR SHALL COORDINATE =|
WITH INSPECTOR ON THE LOCATION OF ALL S

SERVICE LATERALS. |
4’ SIDEWALK

L

]( | _.— 4" PLUG
1l

4” 2—WAY CLEAN OUT

ﬁr ==

3'-6” (MIN.) OR
AS NEEDED TO
MEET REQUIRED

DEPTH AT THE
BUILDING TIE—IN

4" DR-26 GREEN

/ PVC PIPE

)

0

9 (

 <— 2.00% SLOPE

'_
=z
L
=
."”|
S 2
wn Wl
= >
TS
=
2 W>5| 3
4" PLUG
37 e |
SDR PVC
/_FI'I'I'INGS
H 4” PLUG
S i
\ /

45 BELL X SPIGOT

ELBOW

4" GPK PART NUMBER
G—944 LONG SPIGOT SDR-35
& HUB ADAPTER (IPS)

WITH STANDARD CLEANOUT

TYPICAL LONG SERVICE CONNECTION

NOT TO SCALE

N.T.S.

- l
PN
— ~

\4” 2—WAY CLEAN OUT

4" GPK PART NUMBER
G—944 LONG SPIGOT SDR-35
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NOTES:

A. IF NECESSARY PROVIDE 90" PVC PIPE TO WET
WELL AND PROVIDE 90° PVC BEND AND PIPE SECTION

3—-2" PVC SCH 40 CONDUIT

SHALL BE PLACED MIN.

12"

DEPTH OR AS PER CODE.

SAND

(DO NOT PLACE CONDUIT
WITHIN CEMENT STABILIZED

/—ELECTRICAL SERVICE RACK CONCRETE PAD (SEE DETAILS)

3/4” SCH 80 PVC THREADED

USE CLEAR INSIDE EDGE AND CENTERLINE
OF ACCESS FRAME FOR REFERENCE WHEN
LOCATING ANCHOR BOLTS & BASE CIRCLE
OF CONICAL SECTION.

SPARE PARTS LIST

LIFT STATION SPARE PUMP

E.R.H.W.S.C. SHALL BE PROVIDED WITH
ONE NEW SPARE PUMP OF THE SAME
MANUFACTURER AND MODEL NUMBER.

CAMERON COUNTY, TEXAS

ERHWSC STANDARD DETAILS

ER H@W SC
East Rio Hondo
Water Supply Corporation

Description

Date

Revision

No.

INTO WET WELL, ATTACH PVC PIPE TO CONCRETE { { { { {
COVER USING 316SS "U’ CLAMPS AND 316SS LT PIPE SPACERS, AND FITTINGS [ T T T T T T T T T T T TN T T T T T
ANCHORS. ALL PVC PIPE, FITTINGS AND SPACERS TO // RERRN (SEE NOTES A & B)
BE SCH 80 THREADED. / s s REERE N ECCENTRIC
CONTROL PANEL SPARE PART LIST
B. ONE (1) AIR RELEASE/VENT IS REQUIRED AND ON / CABLE HOLDER | ] LI \\ :I—li_:GWI\'/I'ﬁL\gELIND FLANGE
EACH LIFT STATION DISCHARGE PIPING. / T 1T N FOR NTB NIPPLE A. ONE SPARE STARTER WITH OVERLOAD AND
N / LUl SPOOL N CTRAINED. FLANGED 45 ELBOW HEATERS FOR EACH SIZE PUMP.
S / ) PIECE [ RESTRANED, FiomCt 45 ELBOW B. TWO FLOAT SWITCHES FOR EACH TYPE USED.
Qé / ! —— N ¢ CLASS 125 C. ONE SPARE RELAY FOR EACH TYPE USED.
N 4 R -|Z —¢ PUMP DISCHARGE FLANGE. D. TWO SPARE FUSES OF EACH TYPE USED.
OF / ™\ ] E. ONE SPARE BREAKER OF EACH TYPE USED.
& N SN m F. ONE SPARE ALTERNATOR.
& o / —HE NI —/ — P FORCE 8 G.  ONE SPARE PUMP BREAKER.
N / a | N HoIST\I / | H. ONE SPARE OVER TEMP, SEAL FAILURE RELAY.
< (V2]
| E g{ gﬁk‘?ﬁ Eg%i_ leldr= REDUCER C WELL AND ACCESS NOTE: SPARE PARTS REQUIRED DELIVERED TO OWNER
z ) WYE FRAME. PRIOR TO FINAL PROJECT ACCEPTANCE.
X I\ ; | —
I
+ - 45" ELBOW
N A HOLD THESE DIMENSIONS TO
| / MAINTAIN VERTICAL ALIGNMENT
' RN OF GUIDE BARS.
N ~ . SWING CHECK W/O LEVER
BVC VENT PIPE ON 30 WOOD \\ N 10, / & WEIGHT (VALVE—MATIC 6" CONC. PAD (3,000 PS| @ 28
POLE (SEPARATE FROM POWER N T 3R EQUAL) DAYS) W/ #4 BARS AT 12” O.C.EW. 316 STAINLESS STEEL VARIES
POLE). LOCATE VENT AT THE \\ J CLEAR|OP. / PAD ELEVATION SHAL MATCH TOP OF ANCHOR BOLTS 1
NORTHEAST CORNER OF THE N / WET WELL AND EXTEND 3—FEET DIAMETER, PROJECTION
LIFT STATION SITE OPPOSITE N / BEYOND ANY VALVE ASSEMBLY AND LAYOUT DIMENSIONS
OF THE ELECTRIC METER, LIGHT N | y; PIPING PER PUMP MANUFACTURER #5 BARS, 6” 0.C.
POLE, AND ELECTRICAL RACK. SNe—o— /4 1N . /’ BOTH WAYS, TOP AND BOTTOM
M
/
€ WELL SERVICE DROP TOE OF GROUT i / /
=z O o 8] O
= © % TOP SLAB SHALL BE SQUARE,
| o o | AND SHALL BEAR ON
- 3 R J SOIL, NOT ON FIBERGLASS
5 VARIES CYLINDER.
m/ L 2" 4> sanp cusrion
. T PLAN VIEW AT GRADE ELEVATION PLAN VIEW AT BASE ELEVATION # SAND. CUSHON e FIBERCLASS TOP
NT.S.
N.T.S.
VAULT - y /_OWENS—CORNING FIBEZRGLASS )
HATCH 3/4" SCH 80 PVC THREADED FLOWTITE WET WELL (ONE PIECE, RIBBED
POWER DROP — POLE TO ,
e E NOTES A & oy WRED TO CONTROL PANEL BE LOCATED NEAR
B ( ) (SEE ELECTRICAL) CONTROL PANEL, UPWIND DETAIL A
Ve : S o abLE PREVALING SUMMER WIND
! ! WITH 316SS HANDLE TEE WITH BLIND FLANGE CONDITIONS N.T.S.
ECCENTRIC FOR NTP NIPPLE (SEE ELECTRICAL)
PLUG VALVE
SPOOL PIECE 6” CONC. PAD (3,000 PSI @ 28 DAYS)
W/ #4 BARS AT 12” O.C.EW. NOTES
SWING CHECK W/O LEVER . PAD ELEVATION SHALL MATCH TOP OF Ny e OWENS—CORNING FIBERGLASS
& WEIGHT (VALVE—MATIC ——_ [ 45" ELBOW WET WELL AND EXTEND 3—FEET FLOWTITE WET WELL (ONE PIECE, RIBBED)
OR EQUAL) BEYOND ANY VALVE ASSEMBLY PIPING 1. ALL CONCRETE SHALL BE 6 SACK—4,000 PSI DESIGN. MAXIMUM WATER/CEMENT RATIO: 0.45.
2 MATS, #5'S @ x
GEOTEXTILE MEMBRANE (WEED BARRIER) e O#CEW SEE , 2. ALL CONCRETE SHALL BE CURED A MINIMUM OF 7 DAYS. CURING SHALL CONSIST OF PLACEMENT NON—DISTURBANCE AND
AND 4" OF CLEAN LIMESTONE ROCK e ) ONE OF THE FOLLOWING TREATMENTS OF EXPOSED SURFACES: GROUT, 1:1 MIN. SLOPE (COVERED
(1"=1 1/2" DIAMETER) 316 STAINLESS STEEL DETAIL C ! A) FLOODING WITH WATER, WITH 1/4" FIBERGLASS) EXTENDING
_ ADJUSTABLE B) BURLAP SACKS KEPT WET AT ALL TIMES, OR 18" MIN. 18” MIN. 6 ABOVE GROUT & FIBERGLASS
SEE DETAIL A ALUMINUM HATCH— Z| PIPE SUPPORT C) USE OF CURING COMPOUND. WALL INTERFACE)
OR HS-20 LOAD LID 6"
z WHEN APPLICAPLE T ISOLATION JOINT W/ #4 , 3. ALL CONCRETE EDGES SHALL BE ROUNDED OR CHAMFERED 1/2”. ANTI—FLOAT
= WITH FALL PROTECTION N 18" DOWELS @ 12" O.C. 3 RING FIBERGLASS BOTTOM
% EL. GRATING. 1.00% SLOPE MIN. 4. ALL REBAR SHALL BE GRADE 60 AND TIED AT EACH JUNCTION, REBAR SPLICE, IF REQUIRED, SHALL HAVE A MINIMUM OF CONCRETE 1|_
- N\ — 18” OVERLAP OR 40 BAR DIAMETER, WHICHEVER IS GREATER. REBAR SHALL HAVE MINIMUM 2" CONCRETE COVER. 1
. PR, W - I — :
q Q9 9 Q9 Q9 Q9 Q9 Q9 Q9 Q9 Q9 Q9 Q9 Q9 Q9 Q9 Q9 Q9 d—
%%ﬁé ﬁérﬁ 4 _ - — 5. ALL VALVE VAULT PLUMBING SHALL BE FLANGED AND PIPING SHALL BE DI WITH PL90 COATING OR YELOMINE PVC.
> < ) 1 4 a pa) < EE -
7 L%V \ )/ a T g : 7. - <, z 10
3 /\\4\\/{\\\/;‘“\/\\?\: o 4 | B 3 PR y 6. EPOXY BONDING AGENT SHALL BE USED AT JOINT BETWEEN GROUT AND LOWER SLAB. 2|y ] g ]
” ’ 2 N ” . < . ” - =

\ ‘ —2 v ‘ =2 : L 7. FIBERGLASS WET WELL BACKFILL: BACKFILL OF THE WET WELL SHALL BE PERFORMED IN MAXIMUM 6" LOOSE LAYERS WITH N|E ‘

N ) SAND OR SANDY MATERIAL WITH NOT MORE THAN 20 PASSING THE #200 SIEVE ACCORDING TO ASTM D1140. BACKFILL —|> a a a BASE SLAB SHALL BE SQUARE,
N T 3 s FORCE MAIN SHALL BE LAYERS SHALL BE COMPACTED TO 95% STANDARD PROCTOR DENSITY AT OPTIMUM MOISTURE CONTENT (TO +2%) WITH n \ / 12" THICK (MIN.)
SEIFT & = 6-._%1% 1/ — | < 5" SET T CEMENT STABILIZED SAND PLACED MIN. 4’ DEEP. MECHANICAL TAMPERS. HEAVY EQUIPMENT SHALL NOT BE OPERATED CLOSER TO THE WET WELL THAN A DISTANCE EQUAL TO

?- " 4” SAND CUSHION —= 9 e LA Ty R BACKFILL (1.5 SACKS/C.Y.) REFER TO PIPE BEDDING THE HEIGHT OF THE BACKFILL. t !
R S e s CUT FlBERGLASAS WITH DIAMOND: TO BOTTOM OF CONC. PAD DETAIL.
_ R : N = " HOLE SAW & SEAL WITH 8. ALL SURFACES AND PIPING INSIDE THE WET WELL EXCEPT FIBERGLASS SURFACE, BOTTOM FLOOR, PUMPS, POWER AND #6 BARS, 6” 0O.C.
“'CUT FIBERGLASS WITH DIAMOND - FIBERGLASS RESIN AND MESH 5_0" Ve SCH 40 CONTROL CABLES, AND THE STAINLESS STEEL GUIDE RAILS SHALL BE COATED WITH 100 POLYURETHANE. COATING SYSTEM BOTH WAYS, TOP AND BOTTOM
FIBERGLASS RESIN AND MESIL/ ~ " /INSIDE AND OUT (MUST BE CONDUIT SHALL BE PLACED SHALL CONSIST OF AL THE FOLLOWING:
INSIDE AND OUT (MUST BE | o .. INSPECTED BY ERHW.S.C) MIN. 12" DEPTH OR AS A. PRIOR TO COATING, CLEAN ALL SURFACES BY WATER BLASTING WITH 10 SANDBLASTING, 100% SOLIDS, VARIES
INSPECTED BY E.R.H.W.S.C.) o F_0"MIN PER CODE. (DO NOT THERMOSETTING, ELASTOMERIC, UNFILLED CHEMICALLY CURED. 1
T - _ L4 % T - PLACE CONDUIT WITHIN B. APPLY ONE COAT OF POLIBRID 705X CONCRETE PRECOAT AT 15 MILS DFT. ACCORDING TO MANUFACTURER’S DETAIL B
. E&Hugdfﬁp/lﬂ FLNEF\e/%E ) a4t e CEMENT STABILIZED SAND RECOMMENDATIONS, 10% MURIATIC ACID OR SAND BLASTING.
‘4 METER CEILING MOUNTED= 7 _ g 4 C. APPLY ONE COAT OF POLIBRID 705 TOPCOAT AT 80 MILS DFT. ACCORDING TO MANUFACTURER’S N.T.S.
: L . : RECOMMENDATIONS.
AS PER MANUFACTURE'S - -4 ] 49 -, a9 . T
Y RECOMMENDATIONS . ' S A s
A o ST R nAn 9. PUMP CABLE TO BE CONTINUOUS FROM SUB. PUMPS TO SEALED JUNCTION BOX PRIOR TO CONTROL PANEL.
g A e e . <& VERTICAL PIPE 4 - . - = NOTE C
< 3.—0" MIN - " SWAY BRACE PR 10. A 1” WATER SERVICE AND 3/4” HOSE BIB WITH REDUCED PRESSURE PRINCIPLE BFP SHALL BE INSTALLED ON L.S. SITE. SIZED AS PER SEAL
T 2 < /" “(SEE NOTE "C”) : _ 4 .| IF LIFT STATION IS MORE THAN 12—FEET ADAPTER  REQUIREMENTS
aq " ALARM ON T - IN DEPTH, PROVIDE A 4"X4" FIBERGLASS 11. ALL BOLTS INSIDE WET WELL SHALL BE 316 STAINLESS STEEL. 1 :
e - 4 1] 09 4 - a. 4 - . .| ANGLE BRACKET AT THE MIDPOINT OF THE
A < o 47 a . a¥ -, | WET WELL, GLASSED IN AT THE FACTORY. 12. LIFT STATION SHALL BE ENCLOSED WITH SECURITY FENCE AND LOCKABLE GATE (MINIMUM 8FT HIGH VINYL COATED
. [(eln'4 . a
4 : : R P 2 { e L4 CONTRACTOR SHALL DRILL THE ANGLE IN CHAIN=LINK). N DISCHARGE PIPE
a . SECONDARY PUMP ON 0L — - . .- % . 49 THE FIELD FOR 316SS U-BOLT AND WRAP
' ' . R .q\\\‘o N I AROUND THE DISCHARGE PIPING. 13. FOR FINISHED SURFACE, INSTALL 4” THICK GRAVEL OR CRUSHED ROCK UPON GEOTEXTILE MEMBRANE SUPPORTED BY 2”
<- " PRIMARY PUMP ON - ' 4. ' COMPACTED BANKRUN SAND BEDDING. SLOPE GEOTEXTILE MEMBRANE TO DRAIN AWAY FROM WET WELL.
o LT / a7 .- OWEN—CORNING FIBERGLASS
a9 a e e \ . - . < FLOWTITE WET WELL (ONE PIECE,
4 _ SRR N . —" RIBBED) W/FIBERGLASS TOP AND
. LI a g o O | el BOTTOM OR APPROVED EQUAL
. . ‘A g L. .
v a . SEAL RING ADAPTER s < _
e SEAD AOAPTER a) e - _ CEMENT STABILIZED > FIBERGLASS TOP
3 . - : g T SAND BACKFILL (1.5 SACKS/C.Y.) F|BERGMZ§EE$€R§EQE\EE LINK—SEAL. MODEL "c”
. — . NON—PERMANENT =~ - ALL AROUND WET WELL MODULAR SEAL WITH
FORCE MAIN Fl=—___ ..+ CERTA-LOK JOINT COUPLING 316SS BOLTS AND
— / /OR EQUAL (TYPICAL) DETAIL C NUTS
R | ' g e 4 P UMP D ATA M | N. DI MENSI ONS
A ALL PUMPS OFF . | . a4 . N.T.S.
: B 9 %45 BEND A v MANUFACTURER OR AFPROVED EQUAL. DIMENSIONS | 4” DISCHARGE | 6” DISCHARGE | 8" DISCHARGE
D o _ ~ _SANCHORING AS PER i i i
4 g 4. LOW LEVEL LOCK OUT _| : -ﬂ -g@ggg&gggiﬁﬁms MODEL S A 72 96 120
o : EL. ____ " - . BOLT HOLE
o T 3] /_ (FIBERGLASS WET WELL 4 IMPELLER (IN.) - B 108" 144" 168" RADIUS OF PIPE
. < <
4 L @L@_ .. - JO BE SEALED WITH -9 PIPE | HOLE | FLG THRD | CUP BASE EXTENSION FIPE | ANCHOR BOLT
a“ a4 L, ., 1/4 FIBERGLASS ) HORSE POWER o c 12” 12" 15” SIZE | RADIUS | PLATE STUD ID PLATE NOTE 1 NOTE 2
4 : T A : - - - S - WD > 0 «—EXTRA LENGTH FLANGE
e : EL. ____ 4. . ) i i 3 3.00 .250 1"°x6 2.5 4"x6"x1/2 2 9/16 FLANGE PLATE (SS) BOLTS FOR BOTH HOLES
. & : v < R. P. M —_ D 4 6 8 4 375" | 250" | 1'x6" | 2.5 | 4'x6'x1/2" 2 9/16”
. a o o — ’ A . ”» ” ” ”» ” » » » » » ”
. X . . . 6 475" | 250" | 16" | 25" | 4'x6'x1/2° 2 9/16 THREADED STUD (PROVIDE ANTIGALLING
g . . . | . . . . POWER PHASE -_— E 15 18 22 8" 5.87" .250 1"x6 2.5 4"x6"x1/2 2 9/16” STANDON MODEL COMPOUND BETWEEN STUD AND CUP)
SEE DETAIL B— | - S o s . ) ) 10" | 7.125" | 250" | 1x6" | 25" | 4x6'x1/2" 2 9/16” 30435 PIPE SUPPORT | CUP (3045S)
\ D|SCHARGE S|ZE (|N) —_— F 60 72 84 12" 8.50" ‘250" 1"x6" 2‘5" » ” / ” 2" 9/1 6"
R R RO _ _ _ X6 _ 4”x6"x1/2" _ e le——SCH 40 EXTENSION PIPE (304SS)
R KKK NN AN NN 0 ., ., ., 14 9.375 375 1.5"x6” | 3.5 8"x8"x1/2 3 3/4
/ ONVONVONVONVONVON SONVENVINVINVONVINVINVINY PNVONY 0N MAXIMUM SOLIDS (IN.) S G 60 84 102 16" | 9.625 | 375 | 1.5°%6" | 3.5 | 8'x8x1/2" T 3/2 3045S ANCHOR BOLTS, NUTS
SEE PUMP DATA » » » T - h1om R » > AND WASHERS. USE ANTI—GALLING
» » ” 18 11.375" | .375 2"x6” | 4.5" | 12"x12"x5/8 4 3/4
» - —1” . , G.P.M. - . CUP (304SS) ,
/ | | 611 O.C.’E.W o L | 48” 72" 90" 241, 14-75u ‘37511 2”)(6” 4‘5,1 12"X12"X5/8" 41: 3/4,, GROUT - . u:J\SINGLE NUT ABOVE AND BELOW
COMPACT SUBGRADE B SQUARE 1NO-|,\-AE§(:|MUM - LonG .':.,_'__ R BASE PLATE (304SS)
TO 95% STD PROCTOR * " " " :
DENSITY SET POINT R J 36 36 42 2. ANCHOR BOLT EMBEDMENT PER BOLT MANUFACTURER . >y
PROFILE VIEW MAX FLOW L ‘ x 54" 50" 29" 3. ALL SUPPORT MATERIAL SHALL BE 304SS NOTE:
WHERE NO SLAB EXISTS, PROVIDE 18" THICK, 3’—4” SQUARE,

N.T.S.

* VERIFY WITH PUMP DIMENSIONS

PIPE SUPPORT DETAIL

CONCRETE PAD WITH 4—#4 REINFORCING BARS, EQUAL SPACED,

EACH WAY, TOP AND BOTTOM. SET TOP OF PAD 3” ABOVE FINAL

N.T.S. GRADE.
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GALVANIZED CHAIN LINK FENCE ALL WEATHER ACCESS ROAD
~_ (WIDTH VARIES, SEE PLANS) o
3 WIRE — SINGLE APRON BARBED WIRE — - cf)
) aya 0
} 2% SLOPE 2% SLOPE _I
I
2.0’ 2 05 e =0 -0 e 0075022058 =0 <052 O = O o —
o COMPACTED
. SUBGRADE & GEOGRID S S / Lo
— - ] L SHALL EXTEND 12" RERAAT TR X I_
)jl b3 ] %; < BEYOND FLEXBASE  g” | |MESTONE 98% STD. SUBGRADE COMPACTED
H TOP RAIL IO R = PROCTOR DENSITY® BIAXIAL GEOGRID PROCTGRY DENSITY
QR 002020, 0020202002020203020%0 i KK +3% — 1% OPT. MOIST.
R R AIKLL o GAUGE FABRIC L ::::::: 2! (TENSAR BX1100 OR +3% —1% OPT. MOIST. D
XXX
oo — APPROVED EQUAL
POST BRACE TUBE VINYL COATED 9% SECTION B—B ) 0p)
1 .1/2” 0.D., SCHEDULE 40, CREEN OR BLACK X 14.0 N.T.S. <
— GALV. STEEL PIPE ‘ ' D
, ' REQUIRED AT ENDS
0.145" WALL, 2.72 #/I—‘I’ a AND CORNERS é
(VINYL COATED) \\ m —
6.0’ ] 1 1 ) -
3 - << £
- 4 1\ __ =
%" DIA. TRUSS ROD R.0.W. LINE re D 5
VINYL COATED N »
( ) MATCH %82" 24 LF 18" RCP MATCH e
= EXIST. nos EXIST. Z
FLOW LINE © ] © FLOW LINE O
<L =
Y SO IOM WIRE R10.0° \18" SAFETY Q
, 4 =) EDGE OF ASPHALT (ve.) END nd
0.5 MAX. —— ml TREATMENT L
I —| | |—A—| | e | | LN | | | | | | | LN | | | | | T | | | | MATCH EXIST. CD
| ) P _| || | - IS I A _| || | - fo e == — || HMAC PAVEMENT =
E=nE= =8| | A= T8 | HIET S
x | — | | g 1 ] | — —_| SWING GATE FRAME O O
= B — B — TYPICAL LIFT STATION DRIVEWAY APRON CD
— — " — e NT.S. ;
ISR =1]E 1] 1 e I
— s — e — s NOTE: CONTRACTOR TO VERIFY LOCAL DRAINAGE
T —ﬁ| |’f — — — — — PATTERNS TO AVOID CREATING PONDING WATER.
== == ==
a T —IIF =I[F a
8.0° MAX. SPACING 8.0° MAX. SPACING »‘ LIJ
CORNER POST LINE POST GATE POST
2 7/8"8 0.D. 2 3/8"8 0.D. 4 1/2"8 0.D.
SCHEDULE 40, GALV. STEEL PIPE, SCHEDULE 40, GALV. STEEL PIPE, SCHEDULE 40, GALV. STEEL PIPE,
0.203" WALL, 5.79 #/FT. 0.154" WALL, 3.65 #/FT. 0.237” WALL, 10.79 #/FT.
LIFT STATION FENCE DETAIL - ( CL "A” RIPRAP WILL NOT BE PAID FOR DIRECTLY BUT SHALL BE SUBSIDIARY - TOP OF BEVELED PIPE
TO SAFETY END TREATMENT VN 16"
N.T.S. 1= —
TYP. (&) k=
_____BELL FITTING SIZE PER CONDUIT ! W ©
DIAMETER. e ___________ \ o085
TOP OF STRUCTURE r . S a
HATCH COVER | i O =
., - ————___ MWz S . : (==
3/4” DIAMETER 316SS o | T e —F— T ———=== il 42 x e T o
EPOXY SET EXPANSION BOLT WITH il : | o) s, ’ SEE— 0 =
4 1/2” EMBEDMENT. "HILTI” HIT ‘ a | ! MR- = i A o &
HY150. BOLT AND CONDUIT TO BE | I 4 CELT s X R | d I - 2
- | W o . R R =z v A
INSTALLED AS HGH AS — \[fZDooo—-—-—-—-—- =~ k-t T T TS TS TS T ST TS T TS oSS srs o —————— Z Lo PROP. F.L e A . "B ~|o= U
BOLT AND CONDUIT TO BE INSTALLED A POSSIBLE 'IF wlian==>0 o ) . Ly 02 m T
BE AS CLOSE AS POSSIBLE TO TOP \ L . w 1, % A =
OF STRUCTURE. ! P . N z (K1 =
” ” < A " . "E)/§
0Z GEDNEY” CONDUIT SEALING BUSHING s ) | 316SS EPOXY SET MIN. 1'—6"
(SIZED ACCORDINGLY) q EXPANSION BOLT WITH 4 1/2" TYP. 6" 1"-0”
=2 that EMBEDMENT. "HILTI” HIT HY 150 LIMITS OF PIPE FOR PAY AS SAFETY END TREATMENT TIPE II RIPRAP TOE = I —
BELL FITTING SIZE PER CONDUIT N~ PER MANUFACTURER'S RECOMMEN— —\, —| — - 2" | R
PAY QUANTATY - -
DIAMETER. s ., DATIONS PLAN VIEW T |‘ -
< NOT T0 SCALE SECTION A-A
KELLEMS™ STRAIN RELIEF SPLIT 4 MOUNTING BRACKET TO BE 316SS. MANUFACTURED NOT TO SCALE
GRIPS WITH 316SS BY ITT/FLYGT OR APPROVED EQUAL. 9 . 9 TENEY
LACE. SIZE PER OUTSIDE SAFETY END TREATMENT PIPE LENGTHS ESTIMATED RIPRAP CL "A” VOLUME (CY) RIPRAP TOE LENGTHS A
DIAMETER OF CABLE. K SLOPE S P -
PIPE DIA. PIPE DIA. SLOPE R A
MULTI—CONDUCTOR CABLE ABLE (IN.) 3d 4d 5d 6d (N.) 3d 4d 5d 6d 3d 2-9” 1'-9"
516SS CABLE GRIP 12" 2’—0 : 2’—8" 3,—4’ 4’—0 : 12" .88 1.1 1.34 1.57 4d 3-8 2'—1 _
TYPICAL CABLE GRIP 15 2'—10 3-9 4-8 5-71/2 15 .98 1.23 1.49 1.75 5d 4-7" 2'—11" S
18’ 3-71/2" 4'=10" 6'=0 1/2" 7'-3" 18’ 1.08 1.36 1.64 1.93 6d 5'-6" 3-6" =
N.T.S. 24" 5—-11/2" 6'—10 1/2" 8-7" 104’ 24" 1.29 1.63 1.97 2.32 §
30" 6'=10 1/2” 9'—2" 11'=5 1/2" 13'=9” 30" 1.50 1.91 2.32 2.73 Q
36" 8'—6" 11'-4 14-2" 17'=-0" 36" 1.73 2.21 2.69 3.17
42" 10'-1 1/2" 13'—6" 16'=10 1/2"| 20'-3" 42" 1.95 2.50 3.05 3.60
o 48" n'-9” 15'-8” 19°-7" 23'-6" 48" 2.18 2.80 3.42 4.05 o
TYPICAL LEVEL & FLOAT LIFTING ASSEMBLY FOR CONTRACTORS INFORMATION ONLY (SINGLE PIPE) 5|8
(2]
” ”» ” ” ” ” .;
N.T.S - - - - - — WIRE MESH REINFORCEMENT 187 MIN. 2|g
o ’ o S S T : ”» Z A
SHALL BE 6 X 6 NO. 3 OR N 3" RADIUS (APPROX.)
» Q -
< 12 é_ 6 GAGE é 3
a . — a o
v o
PVC SCH 80 CONDUIT SHALL L x
a : 2 BEGIN LEVEL OF PIPE
BE INSTALLED 1-INCH BELOW o . (—\ v MATCH SLOPE AS SHOWN \ TS BREAK LINE
.Jm r\ A — . . -A. - o .”_ ot /
;:ECI'_'NTER'OR FLANGE OF THE REFER TO TYPICAL LEVEL & FLOAT e IN PLANS 5 T T A N
i — - . RN
/_HATCH COVER LIFTING AND CABLE T T i — o L | TR * ?
/ | — ) .
- . / | - — —
| -
N a 1, il Snltnltsliostiestieslsbolisfiuniis Sl Ittt i Sttt iD=t j ' Bk CONCRETE PIPE
- a 4 s () © 12" FLOW LINE ' s .
/ S - TOE WALL —= Ii—
: : \
4 s 7, PIPE REINFORCING SHOULD
A '03 GEDNEY" EXTEND PAST BREAK LINE
<
4 CONDUIT SEALING ELEVATION SAFETY END TREATMENT (TYPE II) QE,%ABPE FIELD BENT INTO
& ” s BUSHING (SIZED NOT TO SCALE 1’ MIN. (DRIVEWAYS)
4 | ACCORDINGLY) 2 MIN. (TURNOUTS) SECTION B-B
N a NOT TO SCALE
o 4 DRIVEWAY OR TURNOUT WIDTH TO MATCH
a 7,4 EXISTING PAVEMENT
<
< N
s 1 EDGE OF SHOULDER TO BE SET AT PROP. FLOWLINES
\ (BOTH SIDES) SLOPE TO MATCH
SLOPE TO MATCH . % 7 DITCH GRADE
DITCH GRADE S
MULTI—CONDUCTOR CABLE L — 1 e —1
e = . . R Project No.:
"KELLEMS” STRAIN RELIEF SPLIT el 6 .
AN\ A > Issued:
GRIPS WITH 316SS i - VO :
LACE. SIZE PER OUTSIDE Drawn By:
DIAMETER OF CABLE. 1’ , Checked By:
™ II Scale:
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S 21"x21" BACK PANEL

\ TO ATS

2" C

(STUB—OUT 4” & CAP)

NOTE 1. THE LUG ENCLOSURE SHALL BE 24"W X 24"H X 12"D
WITH A 21°W X 21”"H BACK PANEL, QUICK DISCONNECT
DOOR LATCHES, RATED NEMA—4X 316SS.

NOTE 2. THREE POLE POWER DISTRIBUTION BLOCK.

NOTE 3. TWO POLE POWER DISTRIBUTION BLOCK.

GENERATOR LUG PANEL DETAIL

N.T.S.

316 S.S. MOUNTING
CHANNEL

8t TO GRADE

(NOTE 2)

3" STAINLESS (316)
STEEL PIPE

3000 PSI CONC. PAD.

TOP OF PAD SHALL BE 3"
ABOVE TOP OF WET WELL SLAB.
(SEE PLAN SHEET FOR DIMENSIONS) |

ELECTRICAL SERVICE RACK ELEVATION

N.T.S.

GENERAL REQUIREMENT NOTES:
A. ELECTRICAL/CONTROL PANELS SHALL BE UL508A CERTIFIED.

B. NEW PUMP CONTROL PANELS SHALL HAVE AN INTERIOR FRONT SWING DOOR WHERE ALL CONTROL PUSHBUTTONS
AND SWITCHES ARE MOUNTED.

C. COLOR DESIGNATION:
—GREEN:  STOPPED/CLOSED; OFF
—RED: RUNNING/OPEN; ON

—AMBER:  ALARM

—WHITE: CABINET POWER

D. PROVIDE WITH ISOLATED 1/0.

E. UTILIZE TYPE 316 STAINLESS STEEL (316SS) FOR ALL HARDWARE AND SUPPORTS INSTALLED OUTDOORS.

F. ALL CONDUIT PENETRATIONS IN ENCLOSURES INSTALLED OUTDOORS SHALL BE BOTTOM ENTRY EXIT. TOP OR SIDE
ENTRY CONDUITS ARE NOT ALLOWED. EXCEPTIONS MAY BE MADE TO SIDE ENTRY CONDUITS IN THE LOWEST 12"-18"
OF THE ENCLOSURE, BELOW CONTACTORS AND LIVE CONTROL EQUIPMENT.

G. UTILIZE ALUMINUM BACK PANELS IN ALL CONTROL PANELS AND TERMINATION JUNCTION BOXES.

MAINTAIN NEC 404.8(A) ACCESSIBILITY TO SWITCHES & PANELS.

24"

H. MAINTAIN NEC 110.26 CLEAR WORKING SPACE ABOUT ELECTRICAL ENCLOSURES.

INSTALL C.T.S. (FURNISHED WITH PC) IN PANEL P1.

NOTE.:

e WIDTH AS REQD
ALARM HORN
ALARM LIGHT ON 3/4"CONDUIT SO THAT IT IS - (WEATHERPROOF W/PROJECTOR)
VISIBLE FROM STREET (STROBE LIGHT, HEAVY DUTY,
DOUBLE FLASH, NEMA—4X 316SS, 120V, W/ RED GLOBE)
(VOLTAGE AND AMP RATING LIGHT FIXTURE
AS PER SITE REQUIREMENTS), 316 STAINLESS STEEL "U” AH LED, INDUSTRIAL, ENCLOSED AND
MANUAL TRANSFER SWITCH IN CLAMPS W/ WASHER LOCK = GASKETED, WET LOCATION, 120V,
NEMA—4X—316SS ENCLOSURE WASHER & NUTS CH ECD16 STANCHION MOUNT
—_— (TYPICAL) —_ - L +— 1/2” SS BREATHER _/
- ‘ﬁ'/ VALVE FITTING 1 CONDUIT
MAX
‘{|oooooo =Xs b S Coococococow L] So oo
LIGHTING PUMP min INDUSTRIAL GRADE/W.P.
MANUAL PANEL PANEL LIGHT TOGGLE SWITCH
TRANSFER L1 P1 TERMINAL
SWITCH NEMA—4X 316SS NEMA—4X 316SS CABINET
6':|: TO GRADE 24”HX24"WX10"
MINIMUM
(NOTE 4) SURGE NEM(A—4X 31)688, —
PROTECTION QUICK DISCONNECT] = PO O
1-1/2°C DEVICE DOOR LATCHES
scesse| ([ sl = scoooc] A s
T E | proTeCTON =S - T e T
TO MFSJ E DEVICE L JC_JL_ T
TO PC\
! ‘iJ i ——
( - T q
Y | | ]\__ SEAL CONDUITS W/
cCcoocococo o<§% EggEgﬁﬁgE =x=) == 7 1T/SZMI§VA o o XU P (PO DD DO OO D O|P PP PO = gh_l]:égNEVATERPROOF oD O O
LI'| (SEE DETAIL) 1
&q N3R i
316 S.S MOUNTING inigini
CHANNEL DUPLEX GFCI RECEPTACLE QY9 9y UL usTeD sea
INFD BOX W/ WP COVER = M [ F\_ W/ CHICo
CONDUIT SEAL
-] COMPUND
Ccoocococococo o o oo ado > o oo o > alalp o oo o o o o D L 4
%%\ - - < = < B TO P1 T0 L1
2" C gl o GROUNDING h
GROEEJRNOD'\III\ZICI_:B (STUB—OUT 4” & CAP) <5 3 R RONTE TO LEVEL TRANSDUCER 6” CONC PAD
CLAMP — CLAMP 3” (3000 PSI @ 28 DAYS)
T~ L / (3)-TO WET WELL r r W/ #5 REBAR AT 8" O.C.EW.
/[
g > A A A / ] - ) ] R ) . ; a
A 44/ B : < v/ \ - A ?\
< OOV NOND &\//\//\////\// N/ ///// 4 ////\//\///\// I NY NV
A
N\ / 4
~ 2 24" SELECT FILL COMPACTED
4 2 — — / P a TO 95% STD. PROCTOR
— . =/— 2% MOISTURE
TO J
—==1 18" SQUARE |-=— WET < — — —== 18" SQUARE  |—=—
WELL
SLAB

FRAME MADE OF 2"x2"x1/4” STEEL ANGLE WELDED & GALVANIZED,
COVERED W/24 GAUGE GALVALUME.

18" SQUARE

NEMA—3R,
NON-FUSED METER |
DISCONNECTED SWITCH

AS REQUIRED — SEE

NOTE 1

(SEE NOTE 1)

NATURAL
GROUND

/30’ CLASS V TREATED WOOD POLE

HDG POLE BRACKET

]\ CEE CONDULET(FOR SPLICE)
_— (120V TO LIGHTING PANEL)

METER BASE WITH
BY—PASS LEVER (SEE NOTE 1)

SRR\

4" GRAVEL OR CRUSHED

|
ROCK W/ GEOTEXTILE .
MEMBRANE |

4W OH SERVICE (SEE NOTE 1)

PROVIDE NEC & NESC CLEARANCE TO GRADE
FROM BOTTOM OF DRIP LOOP.

SECURITY LIGHT—LED HEAVY DUTY FLOOD LIGHT,
103W, 120V, PHOTO ELECTRICAL SWITCH W/ TWIST
LOCK RECEPTACLE, WIDE PATTERN

T T ‘
6+ AFG [ #6 POLE GROUND W/ 1/2¢ X 10° PLASTIC MOLDING
\‘“ AT TOP AND BOTTOM OF POLE—BOND AS SHOWN

™S FUSED SWITCH IN NEMA—4X—316SS — U.L. LISTED FOR SERVICE USE.

NOTES: 1) COORDINATE SERVICE & METERING REQUIREMENTS WITH

SERVICE PROVIDER AND FURNISH & INSTALL AS REQUIRED.

PROPOSED SERVICE POLE DETAIL

FRAME MADE OF 2"x2"x1/4” STEEL ANGLE WELDED & GALVANIZED,

COVERED W/24 GAUGE GALVALUME.

—~ WIDTH OF ELECTRICAL EQUIPMENT +4 FT

MATCH WIDTH OF ELECTRICAL EQUIPMENT

|——————————

5’ MAX. BETWEEN PIPE SUPPORTS ———— =
PROVIDE ADDITIONAL PPE SUPPORTS AND CONCRETE
FOOTINGS AS NECESSARY, EQUALLY SPACED

3" 316SS PIPE

WRAP 3M TAPE #50 6"
ABOVE AND BELOW

CONCRETE SLAB(TYP)

4-9 ¥

!

WIDTH OF ELECTRICAL EQUIPMENT +4 FT

7 9/16”

Ly

GALVALUME SHEET METAL ROOFING (24—GAUGE)

N

ERHWSC STANDARD DETAILS
CAMERON COUNTY, TEXAS

ER H@W SC
East Rio Hondo
Water Supply Corporation

Revision

No.

Description

Date

1

1) ALL FABRICATED STEEL COMPONENTS SHALL BE HOT DIPPED GALVANIZED
AFTER FABRICATION. ALL FASTENERS SHALL BE STAINLESS STEEL.

18" SQUARE |~a—

& | 30" MIN.

#5 REBAR 8” 0.C.(TYP)

—

3000 PSI CONCRETE

PROP. LIFT STATION
FENCE

STRUTS MADE OF 2"x2"x1/4”
ANGLE ATTACHED TO 3" PIPE W/
1/2"x6" STAINLESS STEEL BOLTS

3" 316SS PIPE\

24" #-9 3/4" —m]

4’ FROM FACE )
OF PANEL 6

<—2%_>‘y

\_#5 REBAR 8” O.C.*
EACH WAY

N

XISOOO PSI CONCRETE

#5 REBAR 8” 0.C.(TYP)

—m= 18" SQUARE |=m—

Project No.:

Issued:

Drawn By:

Checked By:

Scale:

TYPICAL RACK SUPPORT & ROOFING DETAIL
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	1. Similar project experience of the company:
	a. Provide a list of at least 3 successfully completed projects for a water and/or wastewater system of similar scope and complexity in which the proposing firm used components the same as those intended for use on this Project.  The proposing firm must have performed, for each listed project, system engineering, system fabrication and installation, documentation (including schematic, wiring and panel assembly drawings), software configuration and documentation, field testing, calibration and process start-up, operator instruction, and maintenance training.  In addition, provide the following information for each project:
	i. Name of plant or system owner, contact name, and current telephone number.  Design engineer’s name, address, and telephone number.  Failure to provide current contact information may result in the listed project being disqualified for use in meeting the minimum requirements for prequalification.
	ii. Manufacturer and model number(s) of the PLC based control system and the computer-based SCADA system used for both hardware and software.
	iii. Brief description of the system.
	iv. Approximate number of input and output signals: analog, digital, and fieldbus.
	v. Brief application software description.
	vi. Contracted cost of the system separated by base amount and any change orders for the completed projects.
	vii. Duration of the project and date of completion.


	2. Information on the proposed Project team members:
	a. Provide the name and resume of the individual persons who will be responsible for each of the following:
	i. Office engineering and management of this Project.
	ii. Lead for software configuration/programming.
	iii. Individual who will be responsible for the hardware and hardware interface design.
	iv. Individual who will be responsible for field testing, calibration, and process start-up.
	v. Individual who will be responsible for operator training.

	b. All of these individuals must be permanent employees of the proposing firm.

	3. Determination of the proposed ICSC qualifications is at the sole discretion of the Engineer.

	A. Submittal requirements:
	1. Furnish submittals that are fully indexed with a tabbed divider for every component.
	2. Sequentially number pages within the tabbed sections. Submittals and operation and maintenance manuals that are not fully indexed and tabbed with sequentially numbered pages, or are otherwise unacceptable, will be returned without review.
	3. Furnish submittals in the following general order, each in a separate bound set:
	a. Schedule of Values.
	b. Product Data.
	c. After Engineer acceptance of the Product Data, submit the Project Shop Drawing submittals.
	d. Loop Description Submittal.
	e. The Process Control Hardware and Software Submittal including control system software, programming, and screens.
	f. Testing, Calibration and Process Start-Up procedures.
	g. Operation and Maintenance Data.
	h. Training Submittals.
	i. Record Documents.

	4. Edit all submittals and operation and maintenance manuals so that the submittal specifically applies to only the equipment furnished.
	a. Neatly cross out all extraneous text, options, models, etc. that do not apply to the equipment being furnished, so that the information remaining is only applicable to the equipment being furnished.

	5. Submit copies of shop drawings, and product data:
	a. Show dimensions, construction details, wiring diagrams, controls, manufacturers, catalog numbers, and all other pertinent details.

	6. Where submittals are required, provide a separate submittal for each specification section.  In order to expedite construction, the Contractor may make more than 1 submittal per specification section, but a single submittal may not cover more than 1 specification section:
	a. The only exception to this requirement is when 1 specification section covers the requirements for a component of equipment specified in another section.  (For example, circuit breakers are a component of switchgear.  The switchgear submittal must also contain data for the associated circuit breakers, even though they are covered in a different specification section.)

	7. Exceptions to Specifications and Drawings:
	a. Include a list of proposed exceptions to the Specifications and Drawings along with a detailed explanation of each.
	b. If there is insufficient explanation for the exception or deviation, the submittal will be returned requiring revision and re-submittal.
	c. Acceptance of any exception is at the sole discretion of the Engineer with Owner’s approval.
	1) Provide all items (materials, features, functions, performance, etc.) required by the Contract Documents that are not accepted as exceptions.

	d. Replace all items that do not meet the requirements of the Contract Documents, which were not previously accepted as exceptions, even if the submittals contained information indicating the failure to meet the requirements.


	B. Submittal preparation:
	1. During the period of preparation of submittals, the Contractor shall authorize direct, informal liaison between the Instrumentation and control system contractor (ICSC) and the Owner or Owner’s Engineer for exchange of technical information.  As a result of this liaison, certain minor refinements and revisions may be authorized informally by the Owner or Owner’s Engineer, which do not alter the scope of Work or cause increase or decrease in the Contract price or times.  During this informal exchange, no oral statement by the Owner or Owner’s Engineer shall be construed to give formal approval of any component or method, nor shall any statement be construed to grant exception to, or variation from, this specification.
	2. In this specification, some items of Work are represented schematically, and are designated for the most part by numbers, as derived from criteria in ISA-5.1:
	a. Employ the nomenclature and numbers designated in this Section and indicated on the Drawings exclusively throughout shop drawings, data sheets, and similar submittals.
	b. Replace any other symbols, designations, and nomenclature unique to a manufacturer’s, suppliers, or subcontractor’s standard methods with those identified in this Section and indicated on the Drawings.


	C. Specific submittal requirements:
	1. Shop drawings:
	a. Required for materials and equipment listed in this and other sections.
	b. Furnish sufficient information to evaluate the suitability of the proposed material or equipment for the intended use, and for compliance with these Specifications.
	c. Shop drawings requirements:
	1) Front, side, and, rear elevations, and top and bottom views, showing all dimensions.
	2) Locations of conduit entrances and access plates.
	3) Component layout and identification.
	4) Schematic and wiring diagrams with wire numbers and terminal identification.
	5) Connection diagrams, terminal diagrams, internal wiring diagrams, conductor size, etc.
	6) Anchoring method and leveling criteria, including manufacturer’s recommendations for the Project site seismic criteria.
	7) Weight.
	8) Finish.
	9) Nameplates:
	a) As specified in Section 1

	10) Temperature limitations, as applicable.

	d. Use equipment and instrument tags as depicted on the P&IDs for all submittals.
	e. Adhere to wiring numbering scheme outlined in Section [
	1) Uniquely number each wire per the Specifications.

	f. Wire numbers must appear on all equipment drawings.
	g. Organize the shop drawing submittals for inclusion in the Operation and Maintenance Manuals:
	1) Furnish the initial shop drawing submittal bound in one or more standard size, 3-ring, D-ring, loose-leaf, vinyl plastic, hard-cover binders suitable for bookshelf storage.
	2) Binder ring size: 2 inches.

	h. Include the letterhead and/or title block of the firm responsible for the preparation of all shop drawings. Include the following information in the title block, as a minimum:
	1) The firm's registered business name.
	2) Firm's physical address, email address, and phone number.
	3) Owner’s name.
	4) Project name and location.
	5) Drawing name.
	6) Revision level.
	7) Personnel responsible for the content of the drawing.
	8) Date.

	i. The work includes modifications to existing circuits:
	1) Clearly show all modifications to existing circuits.
	2) In addition, show all existing unmodified wiring to clearly depict the functionality and electrical characteristics of the complete modified circuits.


	2. Product data:
	a. Submitted for non-custom manufactured material listed in this and other sections and shown on shop drawings.
	b. Include:
	1) Catalog cuts.
	2) Bulletins.
	3) Brochures.
	4) Quality photocopies of applicable pages from these documents.
	5) Identify on the data sheets the Project name, applicable specification section, and paragraph.
	6) Identify model number and options for the actual equipment being furnished.
	7) Neatly cross out options that do not apply or equipment not intended to be supplied.

	c. Use equipment and instrument tags as depicted on the P&IDs for all submittals.
	d. Adhere to wiring numbering scheme outlined in Section 1
	1) Uniquely number each wire per the Specifications.

	e. Wire numbers must appear on all equipment drawings.

	3. Detailed sequence of operation for all equipment or systems.
	4. Operation and maintenance manuals:
	a. Submit preliminary sets of these manuals to the Engineer for review of format and content:
	1) Engineer will return 1 set with comments.
	2) Revise and/or amend as required and submit the requisite number of copies to the Engineer 15 days before Functional Testing of the systems.

	b. Incorporate changes that occur during process start-up and submit as part of the final manuals.
	c. Provide comprehensive information on all systems and components to enable operation, service, maintenance, and repair.
	d. Include Record Documents and the accepted shop drawing submittals, modified for conditions encountered in the field during the work.
	e. Include signed results from Functional Testing and Process Operational Period.
	f. Provide installation, connection, operating, calibration, setpoints (e.g., pressure, pump control, time delays, etc.), adjustment, test, troubleshooting, maintenance, and overhaul instructions in complete detail.
	g. Provide exploded or other detailed views of all instruments, assemblies, and accessory components together with complete parts lists and ordering instructions.
	h. Spare parts list:
	1) Include a priced list of recommended spare parts for all the equipment furnished under this Contract:
	a) Include recommended quantities sufficient to maintain the furnished system for a period of 5 years.

	2) Annotate the list to indicate which items, if any and quantity are furnished as part of this Contract.

	i. Provide the name, address, and phone number of manufacturer and manufacturer's local service representative of these parts.
	j. Additional operation and maintenance manual requirements:
	1) Completely index manuals with a tab for each section:
	a) Each section containing applicable data for each piece of equipment, system, or topic covered.
	b) Assemble manuals using the accepted shop drawings, and include, the following types of data:
	(1) Complete set of 11-inch by 17-inch drawings of equipment.
	(2) Complete set of 11-inch by 17-inch drawings of the control system.
	(3) Complete set of control schematics.
	(4) Complete parts list for all equipment being provided.
	(5) Catalog data for all products or equipment furnished.



	k. Operational Manual:
	1) Prepare and provide a simplified version of the standard manufacturer’s HMI software and system operations manual that includes basic instructions in the application of the system as required for operators in day-to-day operations.

	l. Control System Software Record Documents:
	1) Include complete documentation of all the software programs provided for the entire control and PCS system, including:
	a) Listings of all application software on both hard copy and DVD, DVD-ROM, and CD-ROM.
	b) Database, both hard copy and DVD, DVD-ROM, and CD-ROM.
	c) Communication protocols.
	d) All documentation necessary to maintain, troubleshoot, modify, or update the software system.


	m. Organize the operation and maintenance manuals for each process in the following manner:
	1) Section A - Process and Instrumentation Diagrams.
	2) Section B - Control Descriptions.
	3) Section C - Loop Drawings.
	4) Section D – Ladder Logic Drawings
	5) Section E - Instrument Summary.
	6) Section F - Instrument Data Sheets and Brochures.
	7) Section G - Sizing Calculations.
	8) Section H - Instrumentation Installation Details.
	9) Section I - Test Results.
	10) Section J - Operational Manual.
	11) Section K - Spare Parts List.
	12) Section L - Control System Software.


	5. Material and equipment schedules:
	a. Furnish a complete schedule and/or matrix of all materials, equipment, apparatus, and luminaries that are proposed for use:
	1) Include sizes, names of manufacturers, catalog numbers, and such other information required to identify the items.


	6. Itemized instrument summary:
	a. Submit a hard copy of the instrument summary.
	b. List all of the key attributes of each instrument including:
	1) Tag number.
	2) Manufacturer.
	3) Model number.
	4) Service.
	5) Area location.
	6) Calibrated range.
	7) Loop drawing number.

	c. Associated LCP, VCP, PCM, or PLC.

	7. Instrument data sheets and cut sheets:
	a. Furnish fully completed data sheets, both electronically in Microsoft Word or Excel and in hard copy, for each instrument and component according to ISA-20 Specification Forms for Process Measurement and Control Instruments, Primary Elements and Control Valves. The data sheets provided with the instrument specifications are preliminary and are not complete. They are provided to assist with the completion of final instrument data sheets. Additional data sheets may be required. Include the following information on the data sheet:
	1) Component functional description specified in this Section and indicated on the Drawings.
	2) Manufacturers model number or other product designation.
	3) Tag number specified in this Section and indicated on the Drawings.
	4) System or loop of which the component is a part.
	5) Location or assembly at which the component is to be installed.
	6) Input and output characteristics, including digital bus communication.
	7) Scale range with units and multiplier.
	8) Requirements for electric supply.
	9) Requirements for air supply.
	10) Power consumption.
	11) Response timing.
	12) Materials of construction and of component parts that are in contact with, or otherwise exposed to, process media, and or corrosive ambient air.
	13) Special requirements or features, such as specifications for ambient operating conditions.
	14) Features and options that are furnished.

	b. Provide a technical brochure or bulletin (“cut sheet”) for each instrument on the project. Submit with the corresponding data sheets:
	1) Where the same make and model of instrument is used in 2 or more applications on the project, and the process applications are nearly identical, and the materials, features and options are identical submit one brochure or bulletin for the set of identical instruments.
	2) Include a list of tag numbers for which it applies with each brochure or bulletin.
	3) Furnish technical product brochures that are complete enough to verify conformance with all Contract Document requirements, and to reflect only those features supplied with the device.
	4) Cross out models, features, options, or accessories that are not being provided.
	5) Clearly mark and identify special options and features.

	c. Organization: Index the data sheets and brochures in the submittal by systems or loops.

	8. Control panel hardware submittal:
	a. Submit the following in 1 submittal package.
	b. Complete and detailed bills of materials:
	1) Including quantity, description, manufacturer, and part number for each assembly or component for each control panel.
	2) Include all items within an enclosure.

	c. Complete grounding requirements for each system component including any requirements for PLCs, process LANs, and Control System equipment.
	d. Requirements for physical separation between control system components and 120 VAC, 480 VAC, and medium voltage power cables.
	e. UPS and battery load calculations to show that the backup capacity and time meet the specified requirements.
	f. Provide a data sheet for each control system component together with a technical product brochure or bulletin, which include:
	1) The manufacturer's model number or other identifying product designation.
	2) Tag and loop number.
	3) System to which it belongs.
	4) Site to which it applies.
	5) Input and output characteristics.
	6) Requirements for electric power.
	7) Device ambient operating requirements.
	8) Materials of construction.


	9. Schedule of values:
	a. In addition to completing all items referred to in the schedule of values, Section 0

	10. Installation recommendations:
	a. Submit the manufacturer’s printed recommendations for installation of instrumentation equipment.

	11. Training submittals:
	a. Develop and submit for review a general training plan for approval by Owner within 14 calendar days from Notice to Proceed. Include complete descriptions of all planned training classes, a preliminary training schedule, a list of all proposed instructors along with resumes, examples of proposed training manuals, and a description of any special training tools to be used (simulators, self-paced modules, personal computer-based training, etc.).
	b. The Engineer will review the general training plan. Special emphasis will be placed on review of the qualifications of the proposed instructors and the timing of the individual courses to maximize their effectiveness. If, in the opinion of the Engineer, the proposed instructors are not sufficiently qualified to conduct the specified training courses, or lack experience, where required, on the specific configuration of the system, provide more qualified instructors.
	c. The general training plan and schedule shall be updated by the Contractor at the beginning of each Phase and approved by the Owner a minimum of 30 days prior to commencement of training.
	d. Training course plan submittals:
	1) For each training course or other training activity, submit a detailed, complete outline and agenda for each lesson as specified in Section 0
	2) Describe any student pre-requisites for the course or training activity.
	3) Provide an updated schedule for all sessions of the course, including dates, times, durations, and locations.
	4) Submit training materials.

	e. Incorporate all submittal review comments into the course.
	f. Do not conduct training courses before review and acceptance of the Course Plan submittal for the course.

	12. Project Record documents:
	a. Furnish as specified in Section 0
	b. Shop drawings:
	1) General:
	a) Coordinate all aspects of the Work so that a complete, instrumentation, computer, and control system for the facility is supported by accurate shop and record drawings:
	(1) Clearly show every wire, circuit, and terminal provided under this contract on one or more submitted wiring diagrams.

	b) Show all interfaces between any of the following: instruments, vendor control panels, motor control centers, motor starters, variable speed drives, control valves, flow meters, chemical feeders, digital bus network equipment, and other equipment related to the PCS.
	c) Generate all drawings developed for this project utilizing AutoCAD by Auto Desk Version 2012 or later:
	(1) Furnish on CD-ROM disks containing the following for each drawing:
	(a) Original CAD files in DWG format.
	(b) PDF version.

	(2) Provide hard copies on 11-inch by 17-inch plain bond paper.

	d) Upon completion of the Work, update all shop drawings to indicate the final as-built configuration of the systems:
	(1) Should an error be found in a shop drawing during installation or process start-up of equipment, note the correction, including any field changes found necessary, on the drawing and submit the corrections in the Record Documents.
	(2) Update, check, and revise all wiring drawings and other submitted drawings and documents to show final installed conditions.
	(3) Provide as-built shop drawings for all instrumentation equipment on 11-inch by 17-inch using plain bond paper.
	(4) Provide electronic copies of these documents on CDROM disks in AutoCAD DWG 2010 format or later and PDF format. Size all drawings to be readable and legible on 11-inch by 17-inch media.

	e) Submittal Documents:
	(1) Provide an interim submittal of Record Documents after the PCS system Functional Testing.
	(2) Submit final Record Documents before Substantial Completion or earlier if so, specified in Section 0

	f) Review and Corrections:
	(1) Correct any Record Documents or other documents found to be incomplete, not accurate, of poor quality, or containing errors.
	(2) Promptly correct and re-submit Record Documents returned for correction.


	2) Furnish written information prepared specifically for this Project using Microsoft Word and.PDF formats and printed on 8.5-inch by 11-inch plain bond paper:
	a) Provide electronic copies of these documents on CD-ROM disks.


	c. Review and corrections:
	1) Correct any record documents or other documents found to be incomplete, not accurate, of poor quality, or containing errors.
	2) Promptly correct and re-submit record documents returned for correction.


	13. Loop Drawings:
	a. Submit loop drawings for every analog, discrete, and fieldbus signal and control circuit:
	1) Provide a loop drawing submittal that completely defines and documents the contents of each monitoring, alarming, interlock, and control loop on this Project.
	2) This requirement applies to all signal and control circuits associated with equipment on this Project including vendor supplied equipment packages and control panels.
	3) Provide loop drawings in the format indicated in the contract drawings. Provide all tagging in accordance with the Owner’s standard.

	b. Show every instrument and I/O point on at least one loop diagram.
	c. Provide a complete index in the front of each bound volume:
	1) Index the loop drawings by systems or process areas.

	d. Provide drawings showing definitive diagrams for every instrumentation loop system:
	1) Show and identify each component of each loop or system using requirements and symbols from ISA-5.4.
	2) Furnish a separate drawing sheet for each system or loop diagram.

	e. In addition to the ISA-5.4 requirements, show the following details:
	1) Functional name of each loop.
	2) Reference name, drawing, and loop diagram numbers for any signal continuing off the loop diagram sheet.
	3) Show all terminal numbers, regardless of the entity providing the equipment.
	4) MCC panel, circuit, and breaker numbers for all power feeds to the loops and instrumentation.
	5) Designation of and, if appropriate, terminal assignments associated with, every manhole, pull-box, junction box, conduit, and panel through which the loop circuits pass.
	6) Show vendor control panel, instrument panel, conduit, junction box, equipment and PCS terminations, termination identification, wire numbers and colors, power circuits, and ground identifications.
	7) If a circuit is continued on another drawing, show the name and number of the continuation drawing on the loop drawing. Provide complete references to all continuation drawings whether vendor control panels, other loop drawings, existing drawings provided by the Owner, or other drawings.

	f. In addition to the above requirements, provide loop diagrams in accordance with the example loop diagram as indicated on the Drawings.

	14. Instrument Installation Drawings:
	a. Submit, instrument installation, mounting, and anchoring details for all components and assemblies, including access requirements and conduit connection or entry details.
	b. Furnish for each instrument a dedicated 8 1/2-inch by 11-inch installation detail that pertains to the specific instrument by tag number.
	c. For each detail, provide certification and the hard copies, by the instrument manufacturer, that the proposed installation is in accordance with the instrument manufacturer's recommendations and is fully warrantable.
	d. For each detail, provide, as a minimum, the following contents:
	1) Necessary sections and elevation views required to define instrument location by referencing tank, building or equipment names and numbers, and geographical qualities such as north, south, east, west, basement, first floor, etc.
	2) Ambient temperature and humidity where the instrument are to be installed.
	3) Corrosive qualities of the environment where the instrument is to be installed.
	4) Hazardous rating of the environment where the instrument is to be installed.
	5) Process line pipe or tank size, service and material.
	6) Process tap elevation and location.
	7) Upstream and downstream straight pipe lengths between instrument installation and pipe fittings and valves.
	8) Routing of tubing and identification of supports.
	9) Mounting brackets, stands, anchoring devices, and sunshades.
	10) Conduit entry size, number, location, and delineation between power and signal.
	11) NEMA ratings of enclosures and all components.
	12) Clearances required for instrument servicing.
	13) List itemizing all manufacturer makes, model numbers, quantities, lengths required, and materials of each item required to support the implementation of the detail.


	15. Control Panel Drawings:
	a. Layout Drawings:
	1) Submit panel, enclosure, console, furniture, and cabinet layout drawings for all items provided.
	2) As a minimum, include the following information:
	a) To scale front, side, and plan views.
	b) Dimensions.
	c) Interior and exterior arrangements.
	d) Mounting information, including conduit entrance location.
	e) Finish data.
	f) Tag number and functional name of items mounted in and on each panel, console, and cabinet.
	g) Nameplate legend including text, letter size, materials, and colors.


	b. Wiring and piping diagrams:
	1) Submit panel wiring and piping diagrams for every panel that contains wiring and/or piping.
	2) Include the following information:
	a) Name of panel.
	b) Wiring and piping sizes and types.
	c) Terminal strip numbers.
	d) Wire tags and labels.
	e) Functional name and manufacturer's designation for items to which wiring, and piping are connected.
	f) Electrical control schematics in accordance with ANSI standards.


	c. Installation drawings:
	1) Provide site-specific installation drawings for all control equipment panels, including dimensions.
	2) Provide scaled drawings and show the position of the equipment at its intended installation location.
	3) Show the placement of all equipment being provided under this Contract and its spatial relationship to all other equipment located in the abutting and adjoining areas.
	4) Show all required access and clearances associated with the equipment with a statement of compliance to manufacturer's recommendations, NEC, and other applicable codes.


	16. Schematic Diagrams:
	a. Submit schematic diagrams for all electrical equipment in ladder diagram format.
	b. Include device and field connection terminal numbers on all schematic diagrams.
	c. Incorporate equipment manufacturer’s shop drawing information into the schematic diagrams in order to document the entire control system.

	17. Control System Diagram:
	a. Submit a complete set of control system diagrams including the following information:
	1) All PLCs, workstations, printers, communication devices, and communication links:
	a) Show all PLCs with their current I/O allocation, and future I/O allocation, current plus spares provided, and maximum potential I/O based on available slots.

	2) All cables required for communication requirements.
	3) Show each component fully annotated with conduit size and number associated with the power source.


	18. Process Control Software Submittal:
	a. In accordance with Product Data and Shop Drawing general requirements.
	b. Submit a complete description of the standard application software programs, operating system and utility programs, including modifications and explanation of how the specific functional requirements are met:
	1) Provide a cross-reference between the Specification requirements and the software submittal, in order to provide the Engineer, the ability to identify how each specified requirement or function is met.

	c. A complete listing of the PCS system point I/O database:
	1) Include for each data point, relevant parameters such as range, contact orientation, limits, incremental limits, I/O card byte, I/O hardware address, and PLC assignment.
	2) Organize on a site-by-site basis, separate by point type.
	3) In addition to the active l/O points, list the implemented spare l/O points and the available l/O points remaining on each card, as well as other defined future points specified or shown.
	4) Upon completion of the Work, update all I/O lists to indicate the final as-built configuration of the systems:
	a) Organize as-built I/O list on a site-by-site basis, separated by equipment and point type.


	d. Detailed descriptions of procedures used to implement and modify control strategies and database construction.
	e. Preliminary overview, screens, station graphic displays, and preliminary reports.
	f. Refer to Section 1

	19. Instrumentation and Control System Contractor Statement of Qualifications:
	a. Submit statement of qualifications of the proposed ICSC in accordance with subsequent requirements of this Section.

	20. Control Descriptions:
	a. For each control loop, provide a detailed functional description of the operation of the equipment, signals, and controls as shown on the P&IDs:
	1) Include all functions depicted or described in the Contract Documents.
	2) Include within the Control Description content:
	a) All specific requirements.
	b) All common requirements that pertain in general to all loops.
	c) Listing all ranges, setpoints, timers, values, counter values, etc.



	21. Test Procedure Submittals:
	a. Submit the proposed procedures to be followed during tests of the PCS and its components in 2 parts:
	1) Preliminary Submittal: Outline of the specific proposed tests and examples of proposed forms and checklists.
	2) Detailed Submittal: After successful review of the Preliminary Submittal, submit the proposed detailed test procedures, forms, and checklists. Include a statement of test objectives with the test procedures.


	22. Test reports:
	a. As specified in Section 0
	b. Include the following:
	1) A description of the test.
	2) List of equipment used.
	3) Name of the person conducting the test.
	4) Date and time the test was conducted.
	5) All raw data collected.
	6) Calculated results.
	7) Each report signed by the person responsible for the test


	23. Calculations:
	a. Where required by specific Instrumentation Specifications:
	1) Because these calculations are being provided by a registered professional engineer, they will be reviewed for form, format, and content but will not be reviewed for accuracy and calculation means.



	1. Furnish all equipment listed by and bearing the label of UL or of an independent testing laboratory acceptable to the Engineer and the Authority Having Jurisdiction.
	2. The Instrumentation and control system contractor (ICSC) must have their own operating UL listed panel fabrication facility. All panels must be fabricated at this facility and meet all UL 508/508A requirements.
	3. Instrumentation and control system contractor:
	A. Contractor, through the use of a qualified ICSC, is responsible for the implementation of the PCIS and the integration of the system with other required instrumentation, control devices, and software.
	B. The ICSC assumes full responsibility, through the Contractor, to perform all work to select, furnish, install, program, test, calibrate, and place into operation all instrumentation, controls, telemetry equipment, control panels, and control system including application software, for a complete, integrated and functional PCIS system.
	C. Due to the complexities associated with the interfacing of numerous control system devices, it is the intent of these Specifications that the ICSC be responsible for the integration of the PCIS with devices provided under the Contract Documents with the objective of providing a completely integrated control system.
	A. Analog signals:
	a. Furnish analog measurements and control signals that vary in direct linear proportion to the measured variable, unless otherwise indicated.
	b. Furnish electrical analog signals outside control panels that are 4-to20 milliamperes 24 VDC, except as indicated.
	c. Electrically or optically isolate all analog signals from other signals.
	d. Furnish regulated analog signals that are not affected by changes in supply voltage or load resistance within the unit’s rating.
	e. Maintain the total 4-to-20 milliamperes loop impedance to 10 percent below the published value at the loop operating voltage.
	f. Where necessary, reduce loop impedance by providing current-to-current (I/I) isolation amplifiers for signal re-transmission.

	B. Pneumatic signals:
	a. All pneumatic signals: 3-to-15 pounds per square inch gauge.

	C. Discrete input signals:
	a. As indicated in the controller hardware specification.

	D. Discrete output signals:
	a. Dry contacts or TRIAC outputs (with express written approval by the Engineer) as needed to coordinate with the field device.
	b. Provide external terminal block mounted fuse with blown fuse indication for all discrete outputs.
	c. Provide interposing relays for all discrete outputs for voltage and/or current compatibilities.
	d. Provide interposing relays as required for functionality of the control circuit.

	E. Signal performance and design criteria:
	a. Stability:
	i. After Controls have taken corrective action, oscillation of the final control element shall not exceed 2 cycles per minute or a magnitude of motion of 0.5 percent of full travel.

	b. Response:
	i. Any change in setpoint or controlled variable shall produce a corrective change in position of the final control element and stabilized within 30 seconds.

	c. Agreement:
	i. Setpoint indication of controlled variable and measured indication of controlled variable shall agree within 3 percent of full scale over a 6:1 operating range.

	d. Repeatability:
	i. For any repeated magnitude of control signal, from either an increasing or decreasing direction, the final control element shall take a repeated position within 0.5 percent of full travel regardless of force required to position the final element.

	e. Sensitivity:
	i. Controls shall respond to a setpoint deviations and measured variable deviations within 1.0 percent of full scale.

	f. Performance:
	i. All instruments and control devices shall perform in accordance with the manufacturers’ specifications.



	2. Discrete circuit configuration:
	A. Configure discrete control circuits to fail safe, on loss of continuity or loss of power.
	B. Alarm contacts: Fail to the alarm condition.
	C. Control contacts fail to the inoperative condition unless otherwise indicated on the Drawings.

	3. Grounding:
	A. Analog signal cables shields shall only be grounded at a single point in the loop. Unless otherwise noted, ground signal cable shields at control panel.
	B. For communication and data line signal cable shields and drain wires should be grounded at both ends of the cable.
	C. Insulate the shielding and exposed drain wire for each signal cable with heat-shrink tubing.
	D. Terminate the signal cable shield on a dedicated grounding terminal block.
	E. Provide isolating amplifiers within control panels for field equipment possessing a grounded input or output, except when the panel circuit is galvanically isolated.

	4. Instrument air:
	A. Where indicated on the Drawings, provide dry, filtered control air at 30 pounds per square inch gauge nominal pressure piped to all field instruments and instrument panels requiring air:
	a. Provide each field instrument with an integral, non-adjustable filter/regulator assembly to provide regulated air.
	b. Provide each instrument panel requiring air with an adjustable filter/regulator assembly with gauge and an air manifold to provide air to pneumatic instruments.
	c. Filter all air to 5-micron maximum particle size.
	d. Provide low pressure switch to alarm on insufficient air supply.


	5. Furnish all meters, instruments, and other components that are the most recent field proven models marketed by their manufacturers at the time of submittal of the shop drawings unless otherwise specified to match existing equipment.
	6. Unless otherwise specified, furnish individual instruments that have a minimum accuracy of within 0.5 percent of full scale and a minimum repeatability of within 0.25 percent of full scale.
	1. Install field instruments as specified in the Contract Documents, API RP 550 and RP 551, and the manufacturer’s instructions.
	2. Mount field instruments so that they can be easily read, readily approached, and easily serviced, and so they do not restrict access to mechanical equipment:
	a. Mount field instruments on a pipe stand or local panel, if they are not directly mounted, unless otherwise indicated on the Drawings.
	b. Provide sun shields for all field electronic instruments located outdoors.

	3. Make connections from rigid conduit systems to field instruments with PVC coated flexible conduit, maximum length of 18-inches.
	4. Connect field instruments with cable as specified in the Electrical Specifications, except when the manufacturer requires the use of special cable, or otherwise specified in this Section:
	a. Special cable applications shall be in accordance with the NEC.

	5. Verify the correctness of each installation:
	a. Polarity of electric power and signal connections.

	6. Ensure all process connections are free of leaks.
	7. Equipment locations indicated on the Drawings may change due to variations in equipment size or minor changes made by others during construction:
	a. Verify all dimensions as indicated on the Drawings:
	b. Actual field conditions govern all final installed locations, distances, and levels.

	8. Review all information indicated on the Drawings, including architectural, structural, mechanical, instrumentation, and the accepted electrical, instrumentation, and mechanical shop drawings, and coordinate Work as necessary to adjust to all conditions that arise due to such changes.
	9. Make minor changes in location of equipment before rough in, as directed by the Owner or Engineer.



	A. Panels/enclosures:
	1. Manufacturers: One of the following:
	a. Rittal.
	b. nVent/Hoffman.
	2. Panel assembly:
	a. General guidelines for panel fabrication include:
	1) Continuous welds ground smooth.
	2) Exposed surfaces free of burrs and sharp edges.
	3) Base formed of Type 304 powder-coated stainless steel or Type 316 stainless steel, minimum 1/2-inch holes at 12-inch spacing to accommodate anchoring of freestanding enclosures to floor.

	b. Construct enclosure and mounting panel using stretcher-level quality Type 304 powder-coated stainless steel or Type 316 stainless steel sheet metal having minimum thickness not less than the following sizes (U.S. Standard Gauge):
	c. Construct supporting frame structure with angled, channeled, or folded rigid section of sheet metal, rigidly attached to and having essentially the same outer dimensions as the enclosure surface and having sufficient torsional rigidity to resist the bending moments applied via the enclosure surface when it is deflected.
	d. Provide stiffeners for back mounting panels in enclosures larger than 4-feet. In addition, secure the panels in place by collar studs welded to the enclosure.
	e. Door construction:
	1) Turned-back edges suitably braced and supported to maintain alignment and rigidity without sagging.
	2) Sufficient width to permit door opening without interference with rear projection of flush-mounted instruments.
	3) Heavy-gauge Type 316 stainless steel hinges.
	4) For NEMA Type 12, Type 4, and Type 4X, provide oil-resistant neoprene sealing gasket and adhesive to seal cover to enclosure.
	5) Gasket installed to seal against roll lip on the enclosure opening.

	f. Latches:
	1) For panels, provide each door with a 3-point latching mechanism and locking handle with rollers on the ends of the latch rods. Latch rods shall be connected to a common door handle, hold doors securely, and form a compressed seal between door and gasket, at the top, side, and bottom.
	a) Provide padlock for each enclosure with padlock provisions.

	2) Include an oil tight key-locking, 3-point latching mechanism on each door:
	a) Provide 2 keys per panel.
	b) All locks keyed alike.


	g. Panel cut-outs:
	1) Cut, punch, or drill cutouts for instruments, devices, and windows. Smoothly finish with rounded edges.
	2) Allow a minimum of 3-inch envelope around all displays, controllers, and monitors.
	3) Reinforce around cut-outs with Type 304 powder-coated stainless steel or Type 316 stainless angles or flat bars for the following:
	a) Large panel cutouts; for example, openings for local operator interfaces.
	b) Pilot device groupings, where the removed metal exceeds 50 percent of the available metal.



	3. In addition to the requirements specified above, the following requirements for NEMA Type 4X powder coated Type 304 stainless steel enclosures apply:
	a. Minimum 14-gauge, Type 304 stainless steel.
	b. Captive Type 316 stainless-steel cover screws threaded into sealed wells.
	c. Inside finish: White polyester powder coating.
	d. Specifically designed for use with flange-mounted disconnect handles where required or as indicated on the Drawings.
	e. NEMA Type 4X powder-coated Type 304 stainless-steel enclosures are not an acceptable substitute for 316 stainless steel unless indicated on the Drawings.

	4. In addition to the requirements specified above, the following requirements apply for NEMA Type 4X non-metallic enclosures:
	a. Fiberglass construction.
	b. Type 316 stainless steel reinforcing on the sides, top, and bottom.
	c. All seams sealed.
	d. Fiberglass hinges with no exposed metal parts.
	e. Captivated Type 316 stainless steel door screws.
	f. Provisions for internal, sidewall mounting panels either by welded channels to the interior, or by welded collar studs.
	g. Provide aluminum mounting panels.
	h. Non-metallic enclosures are not an acceptable substitute for Type 304 powder-coated stainless steel or Type 316 stainless steel unless indicated on the Drawings.

	5. Outdoor panels. Supplementary requirements for panels located outdoors are as follows:
	a. All enclosures located outdoors shall be explicitly designed and rated for outdoor service by the manufacturer.
	b. Door hardware: Type 316 Stainless steel.
	c. Provide factory installed rain canopy and sun shield for all enclosures with operator interface panels and any plastic exposed components.
	d. Bases: Heavy channel, gasketed Type 316 stainless steel bases, flanges up, for anchoring to pad.


	B. Arrangement of components:
	1. Arrange panel internal components for external conduit and piping to enter into panel either from the side or below.  No top penetrations are allowed.
	2. Arrange panel instruments and control devices in a logical configuration, associating pushbutton and selector switches with related readout devices, or as indicated on the Drawings.
	3. Mount internal control components on an internal back panel.  Devices may be mounted on the side panel only by special permission from the Engineer & Owner.
	4. All control panel mounted operator interface devices shall be mounted between 3 feet and 5 feet above finished floor.

	C. Overcurrent protection:
	1. Main overcurrent device:
	a. Where the electrical power supply voltage to the control panel is more than 120 VAC, provide the panel with a flange-mounted disconnect handle operating a molded-case circuit breaker and provide a control power transformer for 120-VAC circuits:
	1) Door-mounted disconnect handles are not acceptable.
	2) Mechanically interlock the disconnect switch with the control enclosure doors so that no door can be opened unless the power is disconnected, and the disconnect switch cannot be closed until all doors are closed.
	3) Provide means to defeat the interlock.
	4) Lockable in the off position.

	b. Control panels supplied with 120 VAC:
	1) Provide an internal breaker with the line side terminals covered by a barrier.
	2) Provide a nameplate prominently positioned on the control panel identifying the location of the power source and a warning statement requiring the source to be disconnected before opening the door to the enclosure.


	2. Provide Low Voltage Molded Case Circuit Breakers as fabricated by manufacturers listed in Section 1.01.C.
	3. Selection and ratings of protective devices:
	a. Interrupting ratings: Not less than the system maximum available fault current at the point of application.
	b. Voltage rating: Not less than the voltage of the application.
	c. Select current rating and trip characteristics to be suitable for:
	1) Maximum normal operating current.
	2) Inrush characteristics.
	3) Coordination of the protective devices to each other and to the source breaker feeding the panel.


	4. Provide a separate protective device for each powered electrical device:
	a. An individual circuit breaker for each 120-VAC instrument installed within its respective control panel and clearly identified for function.
	b. An individual fuse for each PLC discrete output. Provide with individual blown fuse indication external of the I/O card:
	1) Size external fuse to open before any I/O-card-mounted fuses.

	c. Individual discrete inputs shall use a 1/2-ampere fuse.
	1) Control loops shall use a 5-ampere fuse.

	d. Install protective devices on the back-mounting panel and identify by a service nameplate in accordance with the wiring diagrams.

	5. Fuses for 4-to- 20 milliamperes signals:
	a. Provide durable, readily visible label for each fuse, clearly indicating the correct type, size, and ratings of replacement fuse:
	1) Label shall not cover or interfere with equipment manufacturer's instructions.

	b. An individual 1/2-ampere fuse for each 4-to-20 milliamperes analog loop powered from the control panel.
	c. Provide fuses rated for the voltage and available short-circuit current at which they are applied.
	d. Manufacturers: One of the following or equal:
	1) Ferraz Shawmut.
	2) Littelfuse.
	3) Bussmann.


	6. Fuse holders:
	a. Modular type:
	1) DIN rail mounting on 35-millimeter rail.
	2) Touch-safe design: All connection terminals to be protected against accidental touch.
	3) Incorporates blown-fuse indicator.
	4) Plug-in style fuse terminals and fuse plugs are not acceptable.

	b. Provide vinyl white self-laminating label identifying each fuse adhered to the fuse holder or adhered to the panel as appropriate.  Use Brady labels.
	c. Manufacturers: One of the following or equal:
	1) Phoenix Contact, UT4-HESI Series.
	2) Allen-Bradley, 1492-FB Series B.


	7. Control circuit breakers:
	a. DIN rail mounting on 35-millimeter rail.
	b. Manual OPEN-CLOSE toggle switch.
	c. Rated for 250 VAC.
	d. Interrupting rating: 10-kiloampere (kA) or available fault current at the line terminal, whichever is higher.
	e. Current ratings: As required for the application.
	f. Provide vinyl white self-laminating label identifying each breaker adhered to the panel.  Use Brady labels.
	g. Manufacturers: One of the following or equal:
	1) Phoenix Contact, TMC Series.
	2) ABB.
	3) Allen-Bradley.
	4) Eaton.
	5) Square D.


	8. Electronic circuit protectors:
	a. Used where equipment is equipped with a NEC Class 2 power supplies requiring 100 watts to 8 amps.
	b. DIN rail mounting on 35-millimeter rail.
	c. Rated for 24 VDC.
	d. 4 channels to feed 4 independent power feeds to separate devices.
	e. Output current ratings: As required for the application.
	f. LED input status indication.
	g. LED failure status of each channel indication.
	h. Fail contacts.
	i. Provide vinyl white self-laminating label identifying each circuit breaker adhered to the panel as appropriate.  Use Brady labels.
	j. Manufacturers: One of the following or equal:
	1) Rockwell Automation 1692-TD014.
	2) Puls PISA11 series.



	D. Conductors and cables:
	1. Power and control wiring:
	a. Materials: Stranded, soft annealed copper.
	b. Insulation: 600-volts type MTW.
	c. Minimum sizes:
	1) Primary power distribution: 12 AWG.
	2) Secondary power distribution: 14 AWG.
	3) Control: 16 AWG.

	d. Color:
	1) AC power (line and load): Black.
	2) AC power (neutral): White.
	3) AC control: Red.
	4) AC control: Orange for foreign voltages.
	5) DC power and control (ungrounded): Blue.
	6) DC power and control (grounded): White with Blue stripe.
	7) Ground: Green.


	2. Signal cables:
	a. Materials: Stranded, soft annealed copper.
	b. Insulation: 600-volts, PVC outer jacket.
	c. Minimum size: 18 AWG paired triad.
	d. Overall aluminum shield (tape).
	e. Copper drain wire.
	f. Color for 2-Conductor cables:
	a) Positive (+): Black.
	b) Negative (-): White and red.


	g. Insulate the foil shielding and exposed drain wire for each signal cable with heat-shrink tubing.


	E. Conductor identification:
	1. Identify each conductor and cable with unique wire numbers utilizing vinyl white self-laminating label, identifying each conductor and cable, adhered in a wrapped fashion around each conductor and cable.  Use Brady labels.  Numbers on labels should be as specified in the drawings.
	2. Readily identified without twisting the conductor.

	F. General wiring requirements:
	1. Wiring methods: Wiring methods and materials for panels shall be in accordance with the NEC requirements for General Purpose (no open wiring) unless otherwise specified.
	2. Install all components in accordance with the manufacturer’s instructions included in the listing and labeling.
	3. Provide a nameplate on the bottom right corner of the cover of the control panel identifying all sources of power supply and foreign voltages within the control panel.  Utilize stamped or etched 316 SS name plates, riveted in place.
	4. Provide transformers, protective devices, and power supplies required to convert the supply voltage to the needed utilization voltage.
	5. Provide power surge protection for all control panels.
	6. Provide signal surge protection within control panels for each analog I/O, discrete I/O, and data line (Copper Ethernet, Coax, Fieldbus signals) that originates from outdoor devices.
	7. Provide non-metallic ducts for routing and organization of conductors and cables:
	a. Provide wiring separation plan.
	b. Size ducts for ultimate build-out of the panel, or for 20-percent spare, whichever is greater.
	c. Provide separate ducts for signal and low-voltage wiring from power and 120-VAC control wiring:
	1) 120 VAC: Grey or White colored ducts.
	2) 24 VDC: White colored ducts.


	8. Cables shall be fastened with cable-mounting clamps or with cable ties supported by any of the following methods:
	a. Screw-on cable tie mounts.
	b. Hammer-on cable-tie mounting clips.
	c. Fingers of the nonmetallic duct.

	9. Wire ties:
	a. No wire ties inside wire duct.
	b. Use Panduit Cable tie installation tool, with tension control/cutoff.
	c. Verify cut ends are cut flush filed smooth after installed.

	10. Provide supports at the ends of cables to prevent mechanical stresses at the termination of conductors.
	11. Support panel conductors where necessary to keep them in place.
	12. Wiring to rear terminals on panel-mount instruments shall be run in nonmetallic duct secured to horizontal brackets run adjacent to the instruments.
	13. Conductors and cables shall be run from terminal to terminal without splice or joints. Exceptions:
	a. Factory-applied connectors molded onto cables shall be permitted. Such connectors shall not be considered as splices or joints.

	14. The control panel shall be the source of power for all 120-VAC devices interconnected with the control panel including, but not limited to instruments both mounted in the control panel and remotely connected to the control panel.

	G. Provide power circuits for all Contractor and Vendor-furnished PLC cabinets in accordance with the PLC and Instrument Power wiring diagrams Indicated on the Drawings or as specified.

	1.05 CONTROL SWITCHES AND INDICATOR LIGHTS
	A. Manufacturers
	1. Eaton.
	2. General Electric Company.
	3. Square D Company.
	4. Allen Bradley.

	B. Substitutions:  Product Substitutions must be preapproved by ERHWSC prior to beginning construction.
	C. Control Switches
	1. Contacts:  NEMA ICS 2; at least two Form C contact sets.
	2. Contact Ratings:  NEMA ICS 2; 120V, 10 ampere inductive.
	3. Selector Switch Operators:  NEMA ICS 2; heavy-duty, oil tight, NEMA 3 multi-position rotary selector switch.
	4. Push-button Operator:  NEMA ICS 2; heavy-duty oil tight NEMA 4 unguarded and lockable type; black for start, red for stop.

	D. Indicator Lights:  Red for run, amber or yellow for alarm, green for control mode; LED, oil-tight, 100,000-hour rated life expectancy; rated voltage approximately 125 percent of nominal 120 VAC operating voltage.  To be push-to-test type.

	1.06 CONTROL RELAYS
	A. Contacts:  NEMA ICS 2; three Form C contact sets.
	B. Rating:  NEMA ICS 2; 120-volt, 10 ampere inductive.
	C. Coil Voltage:  120-volt, 60 Hz AC, or 24-volt DC, 60 Hz DC as required.
	D. Socket:  Allen Bradley 700-H with coding system, label and label holder (11-pin).
	E. Features:  11-pin tube socket relay base, external color-coded test button,
	F. Mechanical and electrical status indications, impact-resistant thermoplastic case.
	G. Manufacturer:  Allen Bradley, or approved equal.
	H. Spare Units:  In addition to units installed, furnish 2 spare units.

	1.07 TIME DELAY RELAYS
	A. Contacts:  NEMA ICS 2; three Form C contact sets.
	B. Contact Ratings:  NEMA ICS 2; DPDT Class; 120-volt 10 ampere inductive.
	C. Coil Voltage: 120-volt 60 Hz AC.
	D. Socket: Allen Bradley 700-H with coding system, label and label holder (11-pin).
	E. Description:  Control relay with added Time Cube Module as manufactured by Allen Bradley.; 700-HR, with on or off delay, as indicated.
	F. Features:  Dial-selectable timing ranges of 0.05 s to 300 hr.; externally adjustable graduated time dial; solid-state digital timing system.
	G. Spare Units:  In addition to units installed, furnish 2 spare units.
	H. Starting of multiple pump motors shall utilize 15 second time delay to start each subsequent pump, in order to minimize the inrush current of the backup generator source.

	1.08 PUMP MOTOR MONITORING AND CONTROL
	A. Manufacturer and Model:  FLYGT model MAS 711 or preapproved equal.
	B. Operational system sensor perimeter includes:
	1. Motor sensing via sub ca 24 lead cable:
	a. Vibration
	b. Water-in-Oil (Oil Housing)
	c. Junction Box Leakage.
	d. Stator Housing Leakage.
	e. Support Bearing Temp.
	f. Main Bearing Temp.
	g. Stator Temp. PH3 Analog
	h. Stator Temp. Ph2 Analog
	i. Stator Temp. PH1 Analog
	j. Stator Temp. Monitoring
	k. Supply to pump memory.

	2. Power analyzer module to indicate:
	a. Pump motor current.
	b. Current imbalance.
	c. Voltage.
	d. Voltage imbalance.
	e. Power factor.


	C. Provide connection from monitor module to operator panel, power analyzer, and communication system including PLC and Ethernet switch.
	D. Confirm all wiring diagrams in writing with Pump supplier and motor control center supplier.  Confirm that wiring diagrams are in accordance with pump supplier’s instruction manuals.

	1.09 PROGRAMMABLE LOGIC CONTROLLER (PLC)
	A. Manufacturer and Product:  Allen-Bradley Compact Logix Model 5380-; (with integral Ethernet, the latest version at the time of delivery); or preapproved equal, must be the latest series model and capable of Force-main or Duplex/Triplex downstream lift station controls.
	B. Description: Modular Programmable Controller and Removable 2 MB Micro Memory Card.
	C. Service Conditions
	1. Temperature:  32 to 140 degrees F, horizontally installed.
	2. Humidity:  5 to 95 percent, non-condensing.
	3. Electromagnetic Compatibility:  Noise suppression to EN 50082-2, Noise emission to EN50081-2.
	4. Vibration:  IEC 68, Part 2-6/10 to 58 Hz.
	5. Shock:  IEC 68, Part 2-27/half-sine:  15 g peak, 11 milliseconds.

	D. Configuration
	1. Processor Rack:  Include processor, power supply, micro memory card, communication modules, and input/output modules with front connectors.
	2. Expansion Unit:  Include interface module, power supply, communication module, input/output modules, front connectors and necessary connection cables.
	3. Mounting Rail:  Provide passive mounting rail for processor, power supply, communication, and input/output modules.

	E. Processor Unit
	1. Studio 5000 environment and development tools
	2. Logix real-time control and Windows 10 Iot Enterprise operation system on single platform.

	F. Power Supply
	1. Input:  85-132/170-264 VAC, switch-selectable.
	2. Output:  24 VDC, 10-amp.
	3. Mounting:  On PLC Mounting Rail.
	4. Front Panel:  Green status LED, On/Off Switch, Input Voltage Selector.
	5. Output Terminations:  Screw terminations with connector to PLC CPU, plus additional terminations for wiring to other control system 24 VDC needs.

	G. UPS: Provide complete, factory-assembled, wired, and tested, true on-line double conversion UPS equipment including, but not limited to, rectifier, DC bus, inverter, battery charger, batteries, automatic bypass, and ancillary components as specified in this Section and as indicated on the Drawings.  UPS shall have the capacity to provide a minimum of 30 minutes of uninterruptible backup power to control panel power electronics/PLC.
	H. Input/Output Units
	1. Spare Input/Output Capacity:  At least 25 percent spare capacity of each I/O type installed.
	2. Discrete Input Characteristics:  16 points; 24 volts DC.
	3. Analog Input Characteristics:  8 channels for configurable in groups of 2,4 to 20 milliamperes DC.
	4. Discrete Output Characteristics:  16 points; Relay.
	5. Analog Output Characteristics:  8 channels, 4 to 20 milliamperes DC.
	6. RJ-45 jack I/O to interface with Ethernet switch.

	I. Communication Interfaces for Remote Lift Station
	1. Ethernet Interface:  Integral to CPU, 10/100 Mbps with automatic speed detection, supports open TCP/IP, PLC programming, HMI communications, ST Communications, Profinet CBA and Pronet IO-Controller.
	2. Ethernet Switch:  Managed Industrial Ethernet Switch to be mounted in control panel and connected to PLCs with Ethernet interface.
	a. N-tron, Redlion
	1) Manufacturer and Model:  N-tron, Redlion
	2) Electrical Ports:  Eight RJ45, 10/100 Mbps, connectors latch to housing for strain relief.
	3) Power:  Redundant 24 VDC
	4) Mounting:  Standard DIN rail, PLC Rail
	5) Diagnostic Leds:  Power, Link Status, Communications
	6) Housing:  Metal

	b. Stratix 2500, Allen Bradley
	1) Manufacturer and Model:  Stratix 2500, Allen Bradley
	2) Electrical Ports:  Eight RJ45, 10/100 Mbps, connectors latch to housing for strain relief.
	3) Power:  Redundant 24 VDC
	4) Mounting:  Standard DIN rail, PLC Rail
	5) Diagnostic Leds:  Power, Link Status, Communications
	6) Housing:  Metal



	J. Programming, Software and Programming Equipment
	1. Configure system and program for operation as specified in this Section.  Program must be tested and certified by ERHWSC.
	2. System Software:  Windows 10 software. Contractor to supply any other software or interfaces and cables needed to support equipment supplied on this project.
	3. Control Program:  Contractor shall provide necessary programming modifications and enter the required variable parameters Allen Bradley Studio 5000 Program to provide a complete functional and integrated system.  Contractor shall customize the generic software to meet site-specific conditions such as control functions, actual pump quantities, and sequence options.  The system shall be fully tested to be operational prior to substantial completion.
	4. Contractor shall provide ERHWSC with LOGIX Designer PLC programing and HMI Interface software programming in a digital format on a flash drive.
	5. Control Program Data Sheet:  Contractor shall complete and submit Lift Station Data Sheet. System I/O list shall be submitted with Data Sheet.

	K. Spare Capacity:  Provide at least 100 percent processor available memory, 25 percent spare rack space, and 25 percent spare I/O’s configured, wired, terminated, and identified as such, but not used in the program.
	L. Contractor will provide spare parts, which will include the following for each PLC furnished:
	1. One discrete input.
	2. One discrete output.
	3. One analog input.
	4. One analog output.
	5. One PLC power supply.
	6. One CPU with Ethernet ports.
	7. One of each Interface Module.
	8. Connections to radio transmitter.

	M. Connect PLC inputs/outputs including analog inputs through snap-on isolated fused terminal blocks.
	N. Separate the AC and control signals from DC and loop signals by at least 6 inches.  Provide a barrier between AC and DC within the raceways.


	A. Panels/enclosures:
	1. Manufacturers: One of the following:
	a. Rittal.
	b. nVent/Hoffman.
	2. Panel assembly:
	a. General guidelines for panel fabrication include:
	1) Continuous welds ground smooth.
	2) Exposed surfaces free of burrs and sharp edges.
	3) Base formed of Type 304 powder-coated stainless steel or Type 316 stainless steel, minimum 1/2-inch holes at 12-inch spacing to accommodate anchoring of freestanding enclosures to floor.

	b. Construct enclosure and mounting panel using stretcher-level quality Type 304 powder-coated stainless steel or Type 316 stainless steel sheet metal having minimum thickness not less than the following sizes (U.S. Standard Gauge):
	c. Construct supporting frame structure with angled, channeled, or folded rigid section of sheet metal, rigidly attached to and having essentially the same outer dimensions as the enclosure surface and having sufficient torsional rigidity to resist the bending moments applied via the enclosure surface when it is deflected.
	d. Provide stiffeners for back mounting panels in enclosures larger than 4-feet. In addition, secure the panels in place by collar studs welded to the enclosure.
	e. Door construction:
	1) Turned-back edges suitably braced and supported to maintain alignment and rigidity without sagging.
	2) Sufficient width to permit door opening without interference with rear projection of flush-mounted instruments.
	3) Heavy-gauge Type 316 stainless steel hinges.
	4) For NEMA Type 12, Type 4, and Type 4X, provide oil-resistant neoprene sealing gasket and adhesive to seal cover to enclosure.
	5) Gasket installed to seal against roll lip on the enclosure opening.

	f. Latches:
	1) For panels, provide each door with a 3-point latching mechanism and locking handle with rollers on the ends of the latch rods. Latch rods shall be connected to a common door handle, hold doors securely, and form a compressed seal between door and gasket, at the top, side, and bottom.
	a) Provide padlock for each enclosure with padlock provisions.

	2) Include an oil tight key-locking, 3-point latching mechanism on each door:
	a) Provide 2 keys per panel.
	b) All locks keyed alike.


	g. Panel cut-outs:
	1) Cut, punch, or drill cutouts for instruments, devices, and windows. Smoothly finish with rounded edges.
	2) Allow a minimum of 3-inch envelope around all displays, controllers, and monitors.
	3) Reinforce around cut-outs with Type 304 powder-coated stainless steel or Type 316 stainless angles or flat bars for the following:
	a) Large panel cutouts; for example, openings for local operator interfaces.
	b) Pilot device groupings, where the removed metal exceeds 50 percent of the available metal.



	3. In addition to the requirements specified above, the following requirements for NEMA Type 4X powder coated Type 304 stainless steel enclosures apply:
	a. Minimum 14-gauge, Type 304 stainless steel.
	b. Captive Type 316 stainless-steel cover screws threaded into sealed wells.
	c. Inside finish: White polyester powder coating.
	d. Specifically designed for use with flange-mounted disconnect handles where required or as indicated on the Drawings.
	e. NEMA Type 4X powder-coated Type 304 stainless-steel enclosures are not an acceptable substitute for 316 stainless steel unless indicated on the Drawings.

	4. In addition to the requirements specified above, the following requirements apply for NEMA Type 4X non-metallic enclosures:
	a. Fiberglass construction.
	b. Type 316 stainless steel reinforcing on the sides, top, and bottom.
	c. All seams sealed.
	d. Fiberglass hinges with no exposed metal parts.
	e. Captivated Type 316 stainless steel door screws.
	f. Provisions for internal, sidewall mounting panels either by welded channels to the interior, or by welded collar studs.
	g. Provide aluminum mounting panels.
	h. Non-metallic enclosures are not an acceptable substitute for Type 304 powder-coated stainless steel or Type 316 stainless steel unless indicated on the Drawings.

	5. Outdoor panels. Supplementary requirements for panels located outdoors are as follows:
	a. All enclosures located outdoors shall be explicitly designed and rated for outdoor service by the manufacturer.
	b. Door hardware: Type 316 Stainless steel.
	c. Provide factory installed rain canopy and sun shield for all enclosures with operator interface panels and any plastic exposed components.
	d. Bases: Heavy channel, gasketed Type 316 stainless steel bases, flanges up, for anchoring to pad.


	B. Arrangement of components:
	1. Arrange panel internal components for external conduit and piping to enter into panel either from the side or below.  No top penetrations are allowed.
	2. Arrange panel instruments and control devices in a logical configuration, associating pushbutton and selector switches with related readout devices, or as indicated on the Drawings.
	3. Mount internal control components on an internal back panel.  Devices may be mounted on the side panel only by special permission from the Engineer & Owner.
	4. All control panel mounted operator interface devices shall be mounted between 3 feet and 5 feet above finished floor.

	C. Overcurrent protection:
	1. Main overcurrent device:
	a. Where the electrical power supply voltage to the control panel is more than 120 VAC, provide the panel with a flange-mounted disconnect handle operating a molded-case circuit breaker and provide a control power transformer for 120-VAC circuits:
	1) Door-mounted disconnect handles are not acceptable.
	2) Mechanically interlock the disconnect switch with the control enclosure doors so that no door can be opened unless the power is disconnected, and the disconnect switch cannot be closed until all doors are closed.
	3) Provide means to defeat the interlock.
	4) Lockable in the off position.

	b. Control panels supplied with 120 VAC:
	1) Provide an internal breaker with the line side terminals covered by a barrier.
	2) Provide a nameplate prominently positioned on the control panel identifying the location of the power source and a warning statement requiring the source to be disconnected before opening the door to the enclosure.


	2. Provide Low Voltage Molded Case Circuit Breakers as fabricated by manufacturers listed in Section 1.01.C.
	3. Selection and ratings of protective devices:
	a. Interrupting ratings: Not less than the system maximum available fault current at the point of application.
	b. Voltage rating: Not less than the voltage of the application.
	c. Select current rating and trip characteristics to be suitable for:
	1) Maximum normal operating current.
	2) Inrush characteristics.
	3) Coordination of the protective devices to each other and to the source breaker feeding the panel.


	4. Provide a separate protective device for each powered electrical device:
	a. An individual circuit breaker for each 120-VAC instrument installed within its respective control panel and clearly identified for function.
	b. An individual fuse for each PLC discrete output. Provide with individual blown fuse indication external of the I/O card:
	1) Size external fuse to open before any I/O-card-mounted fuses.

	c. Individual discrete inputs shall use a 1/2-ampere fuse.
	1) Control loops shall use a 5-ampere fuse.

	d. Install protective devices on the back-mounting panel and identify by a service nameplate in accordance with the wiring diagrams.

	5. Fuses for 4-to- 20 milliamperes signals:
	a. Provide durable, readily visible label for each fuse, clearly indicating the correct type, size, and ratings of replacement fuse:
	1) Label shall not cover or interfere with equipment manufacturer's instructions.

	b. An individual 1/2-ampere fuse for each 4-to-20 milliamperes analog loop powered from the control panel.
	c. Provide fuses rated for the voltage and available short-circuit current at which they are applied.
	d. Manufacturers: One of the following or equal:
	1) Ferraz Shawmut.
	2) Littelfuse.
	3) Bussmann.


	6. Fuse holders:
	a. Modular type:
	1) DIN rail mounting on 35-millimeter rail.
	2) Touch-safe design: All connection terminals to be protected against accidental touch.
	3) Incorporates blown-fuse indicator.
	4) Plug-in style fuse terminals and fuse plugs are not acceptable.

	b. Provide vinyl white self-laminating label identifying each fuse adhered to the fuse holder or adhered to the panel as appropriate.  Use Brady labels.
	c. Manufacturers: One of the following or equal:
	1) Phoenix Contact, UT4-HESI Series.
	2) Allen-Bradley, 1492-FB Series B.


	7. Control circuit breakers:
	a. DIN rail mounting on 35-millimeter rail.
	b. Manual OPEN-CLOSE toggle switch.
	c. Rated for 250 VAC.
	d. Interrupting rating: 10-kiloampere (kA) or available fault current at the line terminal, whichever is higher.
	e. Current ratings: As required for the application.
	f. Provide vinyl white self-laminating label identifying each breaker adhered to the panel.  Use Brady labels.
	g. Manufacturers: One of the following or equal:
	1) Phoenix Contact, TMC Series.
	2) ABB.
	3) Allen-Bradley.
	4) Eaton.
	5) Square D.


	8. Electronic circuit protectors:
	a. Used where equipment is equipped with a NEC Class 2 power supplies requiring 100 watts to 8 amps.
	b. DIN rail mounting on 35-millimeter rail.
	c. Rated for 24 VDC.
	d. 4 channels to feed 4 independent power feeds to separate devices.
	e. Output current ratings: As required for the application.
	f. LED input status indication.
	g. LED failure status of each channel indication.
	h. Fail contacts.
	i. Provide vinyl white self-laminating label identifying each circuit breaker adhered to the panel as appropriate.  Use Brady labels.
	j. Manufacturers: One of the following or equal:
	1) Rockwell Automation 1692-TD014.
	2) Puls PISA11 series.



	D. Conductors and cables:
	1. Power and control wiring:
	a. Materials: Stranded, soft annealed copper.
	b. Insulation: 600-volts type MTW.
	c. Minimum sizes:
	1) Primary power distribution: 12 AWG.
	2) Secondary power distribution: 14 AWG.
	3) Control: 16 AWG.

	d. Color:
	1) AC power (line and load): Black.
	2) AC power (neutral): White.
	3) AC control: Red.
	4) AC control: Orange for foreign voltages.
	5) DC power and control (ungrounded): Blue.
	6) DC power and control (grounded): White with Blue stripe.
	7) Ground: Green.


	2. Signal cables:
	a. Materials: Stranded, soft annealed copper.
	b. Insulation: 600-volts, PVC outer jacket.
	c. Minimum size: 18 AWG paired triad.
	d. Overall aluminum shield (tape).
	e. Copper drain wire.
	f. Color for 2-Conductor cables:
	a) Positive (+): Black.
	b) Negative (-): White and red.


	g. Insulate the foil shielding and exposed drain wire for each signal cable with heat-shrink tubing.


	E. Conductor identification:
	1. Identify each conductor and cable with unique wire numbers utilizing vinyl white self-laminating label, identifying each conductor and cable, adhered in a wrapped fashion around each conductor and cable.  Use Brady labels.  Numbers on labels should be as specified in the drawings.
	2. Readily identified without twisting the conductor.

	F. General wiring requirements:
	1. Wiring methods: Wiring methods and materials for panels shall be in accordance with the NEC requirements for General Purpose (no open wiring) unless otherwise specified.
	2. Install all components in accordance with the manufacturer’s instructions included in the listing and labeling.
	3. Provide a nameplate on the bottom right corner of the cover of the control panel identifying all sources of power supply and foreign voltages within the control panel.  Utilize stamped or etched 316 SS name plates, riveted in place.
	4. Provide transformers, protective devices, and power supplies required to convert the supply voltage to the needed utilization voltage.
	5. Provide power surge protection for all control panels.
	6. Provide signal surge protection within control panels for each analog I/O, discrete I/O, and data line (Copper Ethernet, Coax, Fieldbus signals) that originates from outdoor devices.
	7. Provide non-metallic ducts for routing and organization of conductors and cables:
	a. Provide wiring separation plan.
	b. Size ducts for ultimate build-out of the panel, or for 20-percent spare, whichever is greater.
	c. Provide separate ducts for signal and low-voltage wiring from power and 120-VAC control wiring:
	1) 120 VAC: Grey or White colored ducts.
	2) 24 VDC: White colored ducts.


	8. Cables shall be fastened with cable-mounting clamps or with cable ties supported by any of the following methods:
	a. Screw-on cable tie mounts.
	b. Hammer-on cable-tie mounting clips.
	c. Fingers of the nonmetallic duct.

	9. Wire ties:
	a. No wire ties inside wire duct.
	b. Use Panduit Cable tie installation tool, with tension control/cutoff.
	c. Verify cut ends are cut flush filed smooth after installed.

	10. Provide supports at the ends of cables to prevent mechanical stresses at the termination of conductors.
	11. Support panel conductors where necessary to keep them in place.
	12. Wiring to rear terminals on panel-mount instruments shall be run in nonmetallic duct secured to horizontal brackets run adjacent to the instruments.
	13. Conductors and cables shall be run from terminal to terminal without splice or joints. Exceptions:
	a. Factory-applied connectors molded onto cables shall be permitted. Such connectors shall not be considered as splices or joints.

	14. The control panel shall be the source of power for all 120-VAC devices interconnected with the control panel including, but not limited to instruments both mounted in the control panel and remotely connected to the control panel.

	G. Provide power circuits for all Contractor and Vendor-furnished PLC cabinets in accordance with the PLC and Instrument Power wiring diagrams Indicated on the Drawings or as specified.

	1.05 CONTROL SWITCHES AND INDICATOR LIGHTS
	A. Manufacturers
	1. Eaton.
	2. General Electric Company.
	3. Square D Company.
	4. Allen Bradley.

	B. Substitutions:  Product Substitutions must be preapproved by ERHWSC prior to beginning construction.
	C. Control Switches
	1. Contacts:  NEMA ICS 2; at least two Form C contact sets.
	2. Contact Ratings:  NEMA ICS 2; 120V, 10 ampere inductive.
	3. Selector Switch Operators:  NEMA ICS 2; heavy-duty, oil tight, NEMA 3 multi-position rotary selector switch.
	4. Push-button Operator:  NEMA ICS 2; heavy-duty oil tight NEMA 4 unguarded and lockable type; black for start, red for stop.

	D. Indicator Lights:  Red for run, amber or yellow for alarm, green for control mode; LED, oil-tight, 100,000-hour rated life expectancy; rated voltage approximately 125 percent of nominal 120 VAC operating voltage.  To be push-to-test type.

	1.06 CONTROL RELAYS
	A. Contacts:  NEMA ICS 2; three Form C contact sets.
	B. Rating:  NEMA ICS 2; 120-volt, 10 ampere inductive.
	C. Coil Voltage:  120-volt, 60 Hz AC, or 24-volt DC, 60 Hz DC as required.
	D. Socket:  Allen Bradley 700-H with coding system, label and label holder (11-pin).
	E. Features:  11-pin tube socket relay base, external color-coded test button,
	F. Mechanical and electrical status indications, impact-resistant thermoplastic case.
	G. Manufacturer:  Allen Bradley, or approved equal.
	H. Spare Units:  In addition to units installed, furnish 2 spare units.

	1.07 TIME DELAY RELAYS
	A. Contacts:  NEMA ICS 2; three Form C contact sets.
	B. Contact Ratings:  NEMA ICS 2; DPDT Class; 120-volt 10 ampere inductive.
	C. Coil Voltage: 120-volt 60 Hz AC.
	D. Socket: Allen Bradley 700-H with coding system, label and label holder (11-pin).
	E. Description:  Control relay with added Time Cube Module as manufactured by Allen Bradley.; 700-HR, with on or off delay, as indicated.
	F. Features:  Dial-selectable timing ranges of 0.05 s to 300 hr.; externally adjustable graduated time dial; solid-state digital timing system.
	G. Spare Units:  In addition to units installed, furnish 2 spare units.
	H. Starting of multiple pump motors shall utilize 15 second time delay to start each subsequent pump, in order to minimize the inrush current of the backup generator source.

	1.08 PUMP MOTOR MONITORING AND CONTROL
	A. Manufacturer and Model:  FLYGT model MAS 711 or preapproved equal.
	B. Operational system sensor perimeter includes:
	1. Motor sensing via sub ca 24 lead cable:
	a. Vibration
	b. Water-in-Oil (Oil Housing)
	c. Junction Box Leakage.
	d. Stator Housing Leakage.
	e. Support Bearing Temp.
	f. Main Bearing Temp.
	g. Stator Temp. PH3 Analog
	h. Stator Temp. Ph2 Analog
	i. Stator Temp. PH1 Analog
	j. Stator Temp. Monitoring
	k. Supply to pump memory.

	2. Power analyzer module to indicate:
	a. Pump motor current.
	b. Current imbalance.
	c. Voltage.
	d. Voltage imbalance.
	e. Power factor.


	C. Provide connection from monitor module to operator panel, power analyzer, and communication system including PLC and Ethernet switch.
	D. Confirm all wiring diagrams in writing with Pump supplier and motor control center supplier.  Confirm that wiring diagrams are in accordance with pump supplier’s instruction manuals.

	1.09 PROGRAMMABLE LOGIC CONTROLLER (PLC)
	A. Manufacturer and Product:  Allen-Bradley Compact Logix Model 5380-; (with integral Ethernet, the latest version at the time of delivery); or preapproved equal, must be the latest series model and capable of Force-main or Duplex/Triplex downstream lift station controls.
	B. Description: Modular Programmable Controller and Removable 2 MB Micro Memory Card.
	C. Service Conditions
	1. Temperature:  32 to 140 degrees F, horizontally installed.
	2. Humidity:  5 to 95 percent, non-condensing.
	3. Electromagnetic Compatibility:  Noise suppression to EN 50082-2, Noise emission to EN50081-2.
	4. Vibration:  IEC 68, Part 2-6/10 to 58 Hz.
	5. Shock:  IEC 68, Part 2-27/half-sine:  15 g peak, 11 milliseconds.

	D. Configuration
	1. Processor Rack:  Include processor, power supply, micro memory card, communication modules, and input/output modules with front connectors.
	2. Expansion Unit:  Include interface module, power supply, communication module, input/output modules, front connectors and necessary connection cables.
	3. Mounting Rail:  Provide passive mounting rail for processor, power supply, communication, and input/output modules.

	E. Processor Unit
	1. Studio 5000 environment and development tools
	2. Logix real-time control and Windows 10 Iot Enterprise operation system on single platform.

	F. Power Supply
	1. Input:  85-132/170-264 VAC, switch-selectable.
	2. Output:  24 VDC, 10-amp.
	3. Mounting:  On PLC Mounting Rail.
	4. Front Panel:  Green status LED, On/Off Switch, Input Voltage Selector.
	5. Output Terminations:  Screw terminations with connector to PLC CPU, plus additional terminations for wiring to other control system 24 VDC needs.

	G. UPS: Provide complete, factory-assembled, wired, and tested, true on-line double conversion UPS equipment including, but not limited to, rectifier, DC bus, inverter, battery charger, batteries, automatic bypass, and ancillary components as specified in this Section and as indicated on the Drawings.  UPS shall have the capacity to provide a minimum of 30 minutes of uninterruptible backup power to control panel power electronics/PLC.
	H. Input/Output Units
	1. Spare Input/Output Capacity:  At least 25 percent spare capacity of each I/O type installed.
	2. Discrete Input Characteristics:  16 points; 24 volts DC.
	3. Analog Input Characteristics:  8 channels for configurable in groups of 2,4 to 20 milliamperes DC.
	4. Discrete Output Characteristics:  16 points; Relay.
	5. Analog Output Characteristics:  8 channels, 4 to 20 milliamperes DC.
	6. RJ-45 jack I/O to interface with Ethernet switch.

	I. Communication Interfaces for Remote Lift Station
	1. Ethernet Interface:  Integral to CPU, 10/100 Mbps with automatic speed detection, supports open TCP/IP, PLC programming, HMI communications, ST Communications, Profinet CBA and Pronet IO-Controller.
	2. Ethernet Switch:  Managed Industrial Ethernet Switch to be mounted in control panel and connected to PLCs with Ethernet interface.
	a. N-tron, Redlion
	1) Manufacturer and Model:  N-tron, Redlion
	2) Electrical Ports:  Eight RJ45, 10/100 Mbps, connectors latch to housing for strain relief.
	3) Power:  Redundant 24 VDC
	4) Mounting:  Standard DIN rail, PLC Rail
	5) Diagnostic Leds:  Power, Link Status, Communications
	6) Housing:  Metal

	b. Stratix 2500, Allen Bradley
	1) Manufacturer and Model:  Stratix 2500, Allen Bradley
	2) Electrical Ports:  Eight RJ45, 10/100 Mbps, connectors latch to housing for strain relief.
	3) Power:  Redundant 24 VDC
	4) Mounting:  Standard DIN rail, PLC Rail
	5) Diagnostic Leds:  Power, Link Status, Communications
	6) Housing:  Metal



	J. Programming, Software and Programming Equipment
	1. Configure system and program for operation as specified in this Section.  Program must be tested and certified by ERHWSC.
	2. System Software:  Windows 10 software. Contractor to supply any other software or interfaces and cables needed to support equipment supplied on this project.
	3. Control Program:  Contractor shall provide necessary programming modifications and enter the required variable parameters Allen Bradley Studio 5000 Program to provide a complete functional and integrated system.  Contractor shall customize the generic software to meet site-specific conditions such as control functions, actual pump quantities, and sequence options.  The system shall be fully tested to be operational prior to substantial completion.
	4. Contractor shall provide ERHWSC with LOGIX Designer PLC programing and HMI Interface software programming in a digital format on a flash drive.
	5. Control Program Data Sheet:  Contractor shall complete and submit Lift Station Data Sheet. System I/O list shall be submitted with Data Sheet.

	K. Spare Capacity:  Provide at least 100 percent processor available memory, 25 percent spare rack space, and 25 percent spare I/O’s configured, wired, terminated, and identified as such, but not used in the program.
	L. Contractor will provide spare parts, which will include the following for each PLC furnished:
	1. One discrete input.
	2. One discrete output.
	3. One analog input.
	4. One analog output.
	5. One PLC power supply.
	6. One CPU with Ethernet ports.
	7. One of each Interface Module.
	8. Connections to radio transmitter.

	M. Connect PLC inputs/outputs including analog inputs through snap-on isolated fused terminal blocks.
	N. Separate the AC and control signals from DC and loop signals by at least 6 inches.  Provide a barrier between AC and DC within the raceways.
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