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GENERAL NOTES

PRE-CONSTRUCTION MEETING AND CONSTRUCTION COMMENCEMENT:

. All construction methods and materials shall conform to the Construction

Standards and Specifications of Roanoke County, the Western Virginia Water
Authority, and the Virginia Department of Transportation.

. Stormwater Management Agreements with an attached 8 1/2" x 11" or 8 1/2" x

14" plat must be approved and recorded prior to the pre-construction meeting.

Once all required items are submitted to the County of Roanoke, the developer
must contact the Development Review Coordinator to indicate that a
pre-construction meeting needs to be scheduled. The pre-construction meeting will
be scheduled with the owner/developer two (2) working days later.

. All land disturbing projects that require approval of an erosion and sediment control

plan, grading or clearing permit shall require that the applicant provide the name of an
individual who will be responsible for land disturbing activities and that this individual
hold a Responsible Land Disturber (RLD) Certificate from the Department of
Environmental Quality. The Responsible Land Disturber can be anyone from the
Project team that is certified by the Commonwealth of Virginia to be in charge of
carrying out the land disturbing activity for the project.

. Itis the responsibility of the owner/developer to notify the certified Responsible Land

Disturber and the Utility Contractor to attend the pre-construction meeting.

. The Development Review Coordinator will schedule the pre-construction meeting with

the County Review Engineer, the County Inspector, and the Western Virginia Water
Authority and the Town of Vinton Public Works Department if applicable.

. An approved set of plans, Storm Water Pollution Prevention Plan (SWPPP), VSMP

coverage letter, and all permits must be available at the construction site at all times.

. The developer and/or contractor shall supply all utility companies with copies of

approved plans, advising them that all grading and installation shall conform to
approved plans.

. The project engineer will inform the owner/developer verbally and in writing of the

County's obligation to perform inspections on site. Everyone in the meeting will be
required to sign a pre-construction checklist indicating their knowledge of Roanoke
County's obligation to perform inspections on site.

The Erosion Control Permit or Combined Erosion Control & VSMP Permit is given to
the developer at this pre-construction meeting.

Notify the County of Roanoke prior to beginning installation of ESC measures. The
County will inspect initial installations to ensure compliance with approved plan prior
to start of grading. The developer SHALL contact the project inspector 24 hours
before beginning any grading or construction on the property.

County inspectors must inspect storm drain / stormwater management / BMP
installations during the process of installation. Please contact the site inspector 24
hours in advance.

All work shall be subject to inspection by Roanoke County, the Western Virginia Water
Authority and the Virginia Department of Transportation Inspectors.

Contractors shall notify utilities of proposed construction at least two (2), but not more
than ten (10) working days in advance. Area public utilities may be notified thru "Miss
Utility": 1-800-552-7001 or VA 811.

The 100 year Floodway shall be staked prior to any construction.

Grade stakes shall be set for all curb and gutter, culvert, sanitary sewer and storm
sewer at all times of construction.

The Department of Community Development shall be notified when a spring is
encountered during construction.

Construction debris shall be containerized in accordance with the Virginia Litter
Control Act. No less than one litter receptacle shall be provided on site.

The contractor shall provide adequate means of cleaning mud from trucks and/or
other equipment prior to entering public streets or rights of ways. It is the contractors
responsibility to insure that the streets are in a clean, mud and dust free condition at
all times.

Plan approval in no way relieves the developer or contractors of the responsibilities

contained within the erosion and sediment control or stormwater management policies.

Field construction shall honor proposed drainage divides as shown on plans.

Field corrections shall be approved by the Roanoke County Engineering Division
and/or the Western Virginia Water Authority and the Professional of Record, prior to
such construction.

The developer or contractor shall supply the County and the Western Virginia Water
Authority with correct As-Built plans before final acceptance.

VIRGINIA DEPARTMENT OF TRANSPORTATION:

Plan approval by Roanoke County does not guarantee issuance of any permits by the
Virginia Department of Transportation.

A permit must be obtained from the Virginia Department of Transportation, Sglém
Residency Office prior to construction in the highway right-of-way.

The preliminary pavement designs should be based on a predicted subgrade CBR
value of 7.0 and with a Resiliency Factor (RF) of 2.0 as shown in Appendix | of the
2000 Virginia Department of Transportation Pavemen sign Guide for Subdivision
and Secondary Roads. The sub-grade soil is to be es@/ ai'independent
laboratory and the results submitted to the Virginj nt of Transportation prior
to base construction. Should the sub-grade CB
than the predicted values, additional base ma

Virginia Department of Transpo
approved by the Virginia Depa
compaction before the surfa pplied.

Standard guardrail with gftety 8nd géctions may be required on fills or in areas where
hazards exist as dee cesgary. After completion of rough grading operations,
the County Engine r@ i

schedule a field % ere guard rail is warranted, the standard shoulder width
shall be provided 2nd the guard rail shall be installed in accordance with the 2001

VDOT Road and Bridge Standards as part of this development.

before placing embankment.

See Sheet _N/A for Stormwater Site Statistics Table.
See Sheet _N/A for New BMP Information Table.

The Project Engineer shall provide electronic copies of the approved plans to the
Development Review Coordinator within 5 working days of the pre-construction
meeting.

The notes on this sheet shall not be modified.

~

I OWNER/DEVELOPER,
NAME OF DEVELOPMENT EXP LORE PARK LI FT STATION AM AWARE OF THE SITE DESIGN REQUIREMENTS IMPOSED BY THIS SITE

DEVELOPMENT PLAN AND OTHER APPLICABLE ROANOKE COUNTY CODES.

| HEREBY CERTIFY THAT | AGREE TO COMPLY WITH THESE REQUIREMENTS
AND THE THIRTY (30) POINTS SHOWN ON THIS COVER SHEET UNLESS
MAGISTERIAL DISTRICT(S) VINTON MODIFIED IN ACCORDANCE WITH LOCAL LAW.

VIRGINIA RECREATIONAL FACILITIES AUTHORITY, C/0 BRIAN CARTER — FINANCE
OWNER (name, address, telephone) P.0. BOX 29800
ROANOKE, VIRGINIA 24018

ROANOKE COUNTY PARKS, RECREATION, AND TOURISM
DEVELOPER (name, address, telephone) 1206 KESSLER MILL ROAD
SALEM, VIRGINIA 24153

BALZER AND ASSOCIATES, INC. ATTN: CHRIS BURNS, P.E.
ENGINEER, ARCHITECT OR SURVEYOR (name, address, telephone) 1208 CORPORATE CIRCLE
ROANOKE, VA 24018 540-772—9580 FAX 540-772—-8050

080.00—05—-24.00—0000

\TAX MAP NO(S) J

WATER NOTES SEWER NOTES

All sanitary sewer facilities shall be installed according to the Western Virginia
Regional Design and Construction Standards. (Latest Edition).

All water facilities shall be constructed according to the Western
Virginia Regional Design and Construction Staggards (Latest Edition).

A minimum cover of three (3) feet is requir%)( rggosed lines. A minimum cover of three (3) feet is required over proposed lines.

covering valve Contractor shall be responsible for locating and uncovering all manholes after

Contractor shall be responsible for loca
if necessary. paving. Manhole tops shall be adjusted to grade if necessary.

vaults after paving and adjustment to ra

All existing utilities may not be shown in their exact location. The contractor shall
comply with (State Water Works Regulations, Section 12VAC5-590-1150, where

All existing utilities may not be sﬁx eir exact location.
lines cross.)

The contractor shall compl
Regulations, Section 12

All trenches in existing or future rights-of-way shall be compacted according to
highway right-of-ways shall be Virginia Department of Transportation standards.
inia Department of Transportation

All trenches in existi

compacted accogding§o Vi

standards.

Lines shal le prior to construction. PRIVATE UT”_lTlES
§ sh

Water m be minimum Class 350 Ductile Iron in accordance to
AWWA C151/6r DR-14 PVC in accordance with AWWA C-900.

Lines shall be staked prior to construction.

Underground utilities installed on private property or in private utility easements
and building related storm drains shall be designed and installed per the current
edition of the Virginia Uniform Statewide Building Code. Design and installation
requirements issued by the Western Virginia Water Authority that meet or exceed
the USBC requirements are acceptable for private utilities. All private utilities are
to be permitted through and inspected by the Roanoke County Inspections Office.
Vaults, valves and other devices installed by or under the control of the Western
Virginia Water Authority may not substituted for the code required devices.

Ductile Iron Pipe in accordance with the Western Virginia Regional
Design and Construction Standards shall be required for all pipe with
a working pressure equal to or greater than 100 p.s.i.

Western Virginia Water Authority
Availability letter number: N/A
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LEGEND

SURVEY INFORMATION

Property Line _—

Right-of-way -_— Horizontal and vertical control surveys were performed in year: 2017

Centerline By: BALZER AND ASSOCIATES, INC.

Minimum Building Line MBL All vertical elevations must be referenced to the National Geodetic Vertical Datum of 1929 or 1988.
Existing Storm Sewer 48”RCP 48”RCP All horizontal elevations must be referenced to the North American Datum of 1927 or 1983.
Existing Sanitary Sewer Horizontal Datum; VA STATE PLANE NAD83  Vertical Datum: _ NAVD88

Existing Water Main 8" WL Source of topographic mapping is dated____2017

Existing Contour 71155

Proposed Contour @ Boundary was performed by N/A dated: N/A

Proposed Drainage Divide Benchmark Information: TRAVERSE NAIL

Proposed Limits of Clearing = = m= mm s mm o o o o o e e e e ELEV.=988.16

Proposed Storm Sewer The professional seal and signature certifies the boundary survey and topographic mapping to
Proposed Sanitary Sewer 8" SS O] be accurate and correct.

Proposed Water Main 8" W

To Be Removed T.B.R.

COUNTY OF ROANOKE, VA

*NOTE: THIS COST ESTIMATE TABLE IS PROVIDED FOR BONDING PURPOSES ONLY. VERIFICATION OF
ALL QUANTITIES AND PRICES FOR BIDDING PURPOSES SHALL BE THE RESPONSIBILITY OF THE BIDDER.*

QUANTITY & COST ESTIMATE

ITEM QUANTITY UNIT UNIT PRICE COST BONDABLE

CLEARING AND GRUBBING ACRES
S.W.M. EXCAVATION C.Y.
S.W.M. EMBANKMENT C.Y.
NYLOPLAST DROP INLET EACH

8" TYPE S HDPE PIPE LIN. FT.
10" TYPE S HDPE PIPE LIN. FT.
12" TYPE S HDPE PIPE LIN. FT.
15" TYPE S HDPE PIPE LIN. FT.
BOX CULVERT LUMP SUM
PAVED DITCH LIN, F

AND ASSOCIATES INC.

D/

REFLECTING TOMORROW
www._.balzer.cc

PLANNERS e  ARCHITECTS
ENGINEERS e SURVEYORS

1208 Corporate Circle
Roanoke, Virginia 24018
Phone: 540/772-9580
FAX: 540/772-8050

15871 City View Drive
Suite 200

Midlothian, Virginia 23113
Phone: 804/794-0571
FAX: 804/794-2635

448 Peppers Ferry Road
Christiansburg, Virginia 24073
Phone: 540/381-4290

FAX: 540/381-4291

1561 Commerce Road
Suite 401

Verona, Virginia 24482
Phone: 540/248-3220
FAX: 540/248-3221

128 W. Market Street

Suite 301

Harrisonburg, Virginia 22801
Phone: 540/433-1908

Lic. No.047338 .
4/25/78 %é/

& N

SS/ONAL E$G

RIPRAP - CLASS

SODDED SWALE

-IN. CONCRETE ENDWALL EW-

PAVEMENT (INCLUDING SUB-BASE)

CURB & GUTTER CG-6 LIN. FT.
GRAVEL SHOULDER S.Y.
SURFACE TREATMENT S..
-IN. BIT. CONC.: TYPE B- S.Y.
-IN. BIT. CONC.: TYPE S- S..
-IN. BASE MATERIAL C.Y.
-IN. SUBBASE MA"I}'éAL CY.
COW’éRCIAL WATER METER (1") & Lateral EACH
EACH
FIRE HYDRANT ASSEMBLIES EACH
BLOW OFFS W/VAULT, FRAME & COVER EACH
8 -IN. GATE VALVE, W/VAULT, FRAME & COVER EACH
-IN. GATE VALVE, W/VAULT, FRAME & COVER EACH
SANITARY SEWER MANHOLE EACH
8" PVC SANITARY SEWER MAIN LIN. FT.
6" SANITARY SEWER LATERAL & SAMPLING MANHOLE EACH
LANDSCAPING (SEE SHEET C-08) LUMP SUM
AS-BUILT PLANS - STORM SEWER LUMP SUM

SUB-TOTAL

10% CONTINGENCY

ESTIMATED TOTAL

BY SEALING THE PLANS, THE DESIGN PROFESSIONAL HEREBY CERTIFIES THAT THE FOREGOING ESTIMATE REFLECTS THE CURRENT

IMPROVEMENT COSTS OF THIS PROJECT.

DRAWN BY: CPB
DESIGNED BY: CPB
CHECKED BY: SMH
DATE: 4/14/2017

REVISIONS:

5/12/2017
8/9/2017
4/25/2018

irginia

EXPLORE PARK
LIFT STATION
OLD SALEM TURNPIKE ROAD

County of Roanoke, V

SHEET No.:

JOB No.: 04170002.00




1 | 2 S 4 S 6 / 3 9 10 11 12 13 14 15 16 17 18 19 20 21

SITE SUMMARY

OWNER: VIRGINIA RECREATIONAL FACILITIES AUTHORITY

C/0 BRIAN CARTER — FINANCE
P.0. BOX 29800

ROANOKE, VA 24018 *NOTE: G.C. SHALL
COORDINATE WITH AEP TO
DEVELOPER: ROANOKE COUNTY PARKS, RECREATION, & TOURISM

1206 KESSLER MILL ROAD EXTEND 3—PHASE POWER TO

REFLECTING TOMORROW

SALEM, VA 24153 THE PROPOSED LIFT STATION.
SEE NOTE 5 ON THIS SHEET www.balzer.cc
TAX MAP NUMBER: 080.00—05—24.00—0000
N Roanoke
SITE AREA: APPROX. 431 ACRES New River Valley
Richmond
ZONING: EP Staunton
DISTURBED AREA: APPROX. 0.4 AC. \ - Harrisonburg
. RESIDENTIAL LAND DEVELOPMENT ENGINEERING
SITE DEVELOPMENT ENGINEERING
S |TE N OTES . gg:}c "}'I'%A:\/REKRSE NA||_ LAND USE PLANNING & ZONING
LANDSCAPE ARCHITECTURE
1. G.C. SHALL ENSURE THAT ALL NECESSARY PERMITS ARE IN PLACE PRIOR TO THE OZO S ELEV.=989.16 M LAND SURVEYING
START OF CONSTRUCTION. : /41 é\/W ARCHITECTURE
Té//ép STRUCTURAL ENGINEERING
TRANSPORTATION ENGINEERING
2. NO CONSTRUCTION/FIELD CHANGES WITHOUT THE APPROVAL OF THE CONSULTING //D/P/ /l/p/A/ i EAUIRONVENTAL & SOI. SOIENCE
ENGINEER AND ROANOKE COUNTY. ‘ %472\/ é\ /?0/4 WETLAND DELINEATIONS & STREAM EVALUATIONS
3. ALL BUILDING DIMENSIONS SHALL BE COORDINATED WITH THE ARCHITECTURAL PLANS. O =S
4. CONTRACTOR TO ENSURE POSITIVE DRAINAGE AWAY FROM THE PROPOSED BUILDING. | Balzer and Associates, Inc.
1208 Corporate Circle
5. ALL GRADING WORK SHALL BE IN ACCORDANCE WITH THE GRADING NOTES ON SHEET EXISTING DITCHLINE 22 PROPOSED SCREEN
C4. TREES TO BE PLANTED G.C. SHALL /COORDINATE CONNECTION Roanoke, VA 24018
PROP. ' SANITARY AT 8 ON CENTER TO 6”7 FORCE MAIN BY WVWA 779-
6. ANY BUILDING LIGHTING SHALL BE FULL CUTOFF FIXTURES. FORCE MAIN BY N " 20 LF/OF 24" TYPE S — 540-772-9580
A /
WVWA. G.C." SHALL D S 986.20 HDPE /CULVERT @ 5.0% FAX 540-772-8050
7. G.C. SHALL BE RESPONSIBLE FOR COORDINATING DIRECTLY WITH A.E.P. TO EXTEND COORDINATE. WITH = Z =X 5 = Uz
3—PHASE POWER TO THE LIFT STATION AND FOR TEMPORARY POWER DURING THE WVWA AS NECESSARY e - T W/ HDPE END SECTIONS
CONSTRUCTION PROCESS. G.C. SHALL BE RESPONSIBLE FOR INSTALLING ANY CONDUIT ' ) N \\\\\:/ S INV. IN=981.5 «
REQUIRED. GRASSED SWALE (TYP a //ll\\\ //////H\\\\\E _! E Y INV. OUT=9800”
, : PROPOSED GRAVITY SANITARY SEE DETAIL ON C3 2 S (MIN. COVER 107)
8. PROPOSED EVERGREEN SCREENING TREES SHALL BE THUJA X ’GIGANTEOIDES’ (GREEN SEWER AS SHOWN ON PLANS W 981.30

GIANT ARBORVITAE) AND SHALL BE A MINIMUM 6’ HEIGHT AT PLANTING. 10'R

Wy

FOR "EXPLORE PARK GRAVITY

F’F’ROX. LOCATION

9. REFER TO SHEET C6 FOR BUILDING AND FOUNDATION DETAILS AND SPECS. S.S. EXTENSION”. G.C. SHALL
COORDINATE, CONSTRUCTION OF OF FUTURE GRAVITY
10. REFER TO SHEETS C7 THROUGH C11 FOR LIFT STATION DETAILS AND SPECS. THE LIFT STATION WITH GRAVITY SEWER LINE
SEWER MAIN AS NECESSARY. e ~om3 00 J
=983

/ ]
‘!' """
— 67 VDOT 21B RIPRAP OUTLET
(COMPACTED) & TALL WOOD PANEL ERE);I,ZCTION .
CPE SECURITY FENCE W°=—9,
COORDINATE COLOR ,

WO N7 a\VY, (SUBGRADE— MIN 95% COMPACTION) T Ner 450=6 |
o Lic. No.047338
GRAVEL PAVEMENT SECTION g G.C. SHALL WET TAP %K\@ 4/25/18 \@«

1" WATER METER WITH — S

S/ONAL e
1. 8”7 STONE BASE MUST BE PLACED IN TWO LIFTS OF NO MORE THAN 4” EACH.

2. G.C. TO ENSURE A MINIMUM OF 95% COMPACATION OF THE SUBGRADE PRIOR TO
STONE/ASPHALT PLACEMENT.

16" WIDE DOUBLE 2" HDPE LATERAL

GATE FOR ACCESS

G.C. SHALL ENSURE SEE DETAIL

POSITIVE DRAINAGE/ AWAY
FROM THE BUILDING (TYP)
RUBBER HOSE AROUND TREE AT
WIRE GRASSED SWALE (TYP)
| NS LOCATE ANCHOR STAKE 18" AWAY FROM TRUNK ON SIDE OF SEE DETAILI ON C3
PREVAILING WIND. T—RAIL IRON STAKE OR ACCEPTABLE

T

PROPOSED
GRAVEL AR

PROPOSED EVERGREEN
SCREEN TREES TO BE

PLANTED AT 8 ON CENTER

PROPOSED
BUILDING
F.F.E.=984.0

PROPOSED &’
DIA. WET WELL {7

TOP=985.0 / -/
INV.=970.0

WOODEN SUBSTITUTE. ANCHOR FIRMLY.

CROWN OF ROOT BALL SHALL BEAR SAME RELATION (OR

—1 SLIGHTLY ABOVE) TO FININSHED GRADE AS IT BORE TO
PREVIOUS GRADE. PLACE ON SUBGRADE PEDESTAL.

PINE BARK MULCH 3" MIN.

N APPROX. LOCATION

EXPLORE PARK
LAYOUT & GRADING PLAN

VINTON DISTRICT
ROANOKE COUNTY, VIRGINIA

e A Vs L2

e 1 (G TOTALLY REMOVE BURLAP FROM AROUND DUG ROOT é OF  FUTURE GRAVITY

ﬁ@ﬁ@ﬁ@' 2 == BALL AND DISPOSE OF PROPERLY. @ SEWER  LINE

=l X ~l TOPSOIL MIX OR CLEAN SUBSOIL |
T T T T T T T DACKPLL PROPOSED

=TT [ Tt PREPARED SUBSOIL GRAVEL AREA

=== | FI=I=I=0==1=I=0==1=1] ~ PEDESTAL ”

= T U= == T = I = T MIN. 2" FROST FREE
=slEIEEN=EEEEEETEETEEID YARD HYDRANT E

12”
MIN.

EVERGREEN TREE PLANTING DETAIL

EXPLORE PARK LIFT STATION

G.C. SHALL PROVIDE A p|
PAINTED BLACK LOCKING MECHANISM AND PROPOSED CONC. GENERATOR PAD ,
METAL FRAME (TYP) DOUBLE GATE SUPPLY OWNER WITH KEYS COORDINATE, PAD DIMENSIONS WITH 6 TALL WOOD PANEL DRAWN BY CPB
16" CLEAR AREA ACTUAL DIMENSIONS' OF GENERATOR SECURITY FENCE _—
r \\ SEE ELECTRICAL PLANS FOR/ DETAILS COORDINATE /COLOR DESIGNED BY _CPB
- AND’ STYLE WITH/ OWNER |
>< CHECKED BY SMH
_ _ _ L i i 1 | §N by i _ L | i a
------f,;--y-”‘x;----— DATE __ 4/14/2017
| R | ™ c 10
5 MATCH FENCE) | E ,f %\u SCALE _1=10
K CU T HE N
5 Tnwetnon o0 0N T | REVISIONS:
© Id ~N | | 5/5/2017
;ff: 1 0 H B H A A A H A B B E :%g; ; GATE POST: 6" CONC. 5/12/2017
FILLED STEEL PIPE WITH 8/9/2017
18”9 x48” DEEP FOOTING 4/25/2018
12 O e e e T e T e T T e T T e T G COW R 1
GATE HANGS —TH I ':-:l:--,..: ==l ==l T =T =1 AR N B T 2
apPROX. 67 ABOVE Wil 71 e v Rl el Nl I el el e Nl N eIl Tl - Bl
FINISHED GRADE @ﬁl - ﬁEﬁﬂﬁEﬁEﬁEﬁﬂﬁ@ﬁﬂﬁ@ﬁﬂﬁﬂﬁﬂﬁﬂﬁﬂﬁﬂﬁﬂﬁﬂﬁﬂﬁl'- S ﬁ@l —— S RIPRARP OUTLET
I e e T AR R A I . , bl a
= === === == = . ) SCALE: 17 = 10 a=,
Al e e e T e e e e T TR Tl e T T T T e SHEET NG
i GATE POST: SUBGRADE 4,000 PSI AIR— B :
6°¢ CONC. FILLED STEEL PIPE 95% COMPACTION ENTRAINED CONCRETE i
WITH 18”8 x48” DEEP FOOTING _ & A
@ 17'—-0" ON CENTER ' =z
1 y) | 3 | 4 | 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 JOB NO. 04170002.00
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10 11 12 13

CONSTRUCTION SEQUENCING NOTES:

1.

THE ENTRANCE CULVERT AND CONSTRUCTION ENTRANCE SHALL BE INSTALLED AS THE
FIRST STEPS. G.C. SHALL PAY SPECIAL ATTENTION TO ENSURE THERE IS NO MUD
"TRACKING' FROM THE CONSTRUCTION AREA ONTO THE ROADWAY. THE ENTRANCE
CULVERT SHALL RECEIVE CULVERT INLET PROTECTION AND OUTLET PROTECTION AS
INDICATED ON THE PLAN.

PERIMETER DIVERSION DIKES SHALL BE INSTALLED WITH CHECK DAM TO CONVEY
UPSTREAM RUNOFF AROUND THE CONSTRUCTION AREA.

SILT FENCE SHALL BE INSTALLED WHERE APPLICABLE AROUND THE PERIMETER OF THE
SITE AND MAINTAINED THROUGHOUT THE PROJECT.

EXISTING TREES MAY BE REMOVED AT THIS TIME AND TOPSOIL STOCKPILED ON-SITE.
MAJOR GRADING OPERATIONS AND SITE CONSTRUCTION SHALL TAKE PLACE AT THIS

TIME. THE SWALES SHALL BE ESTABLISHED TO PROVIDE POSITIVE DRAINAGE AROUND
THE PROPOSED BUILDING AND GRAVEL ACCESS AREA. OUTLET PROTECTION SHALL BE

THE CONCRETE WASHOUT SHALL BE INSTALLED AND MADE FUNCTIONAL PRIOR TO ANY
CONCRETE IMPROVEMENTS ON-—SITE. T SHALL BE MAINTAINED THROUGHOUT THE

ALL SLOPES THAT ARE 3:1 OR GREATER SHALL RECEIVE BLANKET MATTING AND
PERMANENT STABILIZATION AS SOON AS POSSIBLE AFTER REACHING FINAL GRADE.
CONSTRUCTION OF THE LIFT STATION AND OTHER SITE IMPROVEMENTS SHALL TAKE
AFTER LIFT STATION CONSTRUCTION IS COMPLETE, THE GRAVEL PAVEMENT SHALL BE
INSTALLED AND THE CONSTRUCTION ENTRANCE REMOVED.

FENCING AND LANDSCAPING SHALL BE INSTALLED ANY REMAINING AREAS OF THE SITE

AFTER PERMANENT STABILIZATION OF THE SITE, THE DIVERSION DIKES, CHECK DAM, AND

*NOTE: ROANOKE COUNTY INSPECTION AND APPROVAL IS REQUIRED PRIOR TO THE
REMOVAL OF EROSION AND SEDIMENT CONTROL MEASURES.

G.C. SHALL ENSURE THAT THE LIMITS OF DISTURBANCE ARE STRICTLY ADHERED TO

2.
3.
4.
5.

INSTALLED WHERE APPLICABLE.
6.

DURATION OF THE PROJECT.
7.
8.

PLACE AT THIS TIME.
9.
10.

SHALL RECEIVE PERMANENT STABILIZATION.
11.

SILT FENCE MAY BE REMOVED.
12.

DURING THE PROJECT.
13.

NO DEVIATIONS TO THE PLANS SHALL TAKE PLACE UNLESS PRIOR APPROVAL FROM THE
OWNER, PROJECT ENGINEER, AND THE APPROPRIATE REVIEW AGENCIES.

ESC LEGEND:

PROP. "SANITARY
FORCE MAIN BY
WVWA. G.C."» SHALL
COORDINATE: WITH
WVWA AS NECESSARY.

PROPOSED GRAVITY SANITARY
SEWER AS SHOWN ON PLANS
FOR "EXPLORE PARK GRAVITY
S.S. EXTENSION”. G.C. SHALL
COORDINATE, CONSTRUCTION OF
THE LIFT STATION WITH GRAVITY
SEWER MAIN AS NECESSARY.

DISTURBED AREA
APPROX. 0.4 AC.

N2
I O B B BN B B .
@ GRASSED SWALE (TYP)
SEE DETAIL

NORTH

BENCHMARK
B&A TRAVERSE NAIL
ELEV.=989.16

4

GRASSED SWALE (TYP) -/
SEE DETAIL

/ CONCRETE

WASHOUT

PROPOSED

F.F.E.=984.0

TEMPORARY STONE
3.02 CONSTRUCTION 3.20 | ROCK CHECK DAM
ENTRANCE
TEMPORARY
3.05 SILT FENCE @ 3.31 SELDIMG @
CULVERT INLET PERMANENT
3.08 PROTECTION @ 3.52 SEEDING @
TEMPORARY
3.09 OIVERSION DIKE @ 3.35 MULCHING @
SOIL STABILIZATION
3.18 || OUTLET PROTECTION 3.36 BLANKETS &
MATTING
I
MIN. DEPTH
='|’
DITCH SHALL RECEIVE
VDOT STD. EC—2 LINING
SEE DETAIL ON SHEET C5
1 5 Z

10 11 12 13

REFLECTING TOMORROW

www.balzer.cc

Roanoke
New River Valley
Richmond
Staunton
Harrisonburg

RESIDENTIAL LAND DEVELOPMENT ENGINEERING
SITE DEVELOPMENT ENGINEERING
LAND USE PLANNING & ZONING
LANDSCAPE ARCHITECTURE
LAND SURVEYING
ARCHITECTURE
STRUCTURAL ENGINEERING
TRANSPORTATION ENGINEERING
ENVIRONMENTAL & SOIL SCIENCE
WETLAND DELINEATIONS & STREAM EVALUATIONS

Balzer and Associates, Inc.

1208 Corporate Circle
Roanoke, VA 24018
540-772-9580
FAX 540-772-8050

o Lic. No.047338
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DRAWN BY CPB

DESIGNED BY CPB
CHECKED BY SMH
DATE 4/14/2017

SCALE 1"=10’

REVISIONS:
5/5/2017
5/12/2017
8/9/2017
4/25/2018
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, PROJECT DESCRIPTION: THE PURPOSE OF THIS PROJECT IS FOR THE CONSTRUCTION OF A SANITARY SEWER LIFT STATION AT EXPLORE PARK IN THE FOLLOWING STANDARDS ARE TO BE PROVIDED OR ADDRESSED ON EVERY DEVELOPMENT PROJECT EXCEEDING ISR e
REFER TO BUILDING PLANS FOR SUBGRADE AND UTILITY TRENCHES WITHIN 5’ OF THE BUILDING ROANOKE COUNTY, VIRGINIA. THE LIMITS OF DISTURBANCE FOR THE PROJECT IS APPROXIMATELY 0.4 AC 10,000 S.F. IN AREA OF DISTURBANCE THESE STANDARDS ARE CONSIDERED A MINIMUM AND MAY REQUIRE
ENVELOPE.
EXISTING SITE_CONDITIONS: THE PROJECT AREA IS CURRENTLY WOODED. DRAINAGE FLOWS FROM WEST TO EAST ACROSS THE PROJECT AREA TO ADDITIONAL MEASURES AS DEEMED NECESSARY BY THE LOCAL APPROVING AUTHORITY OR THE CONSULTING ENGINEER.
REMOVE TREES, SHRUBS, GRASS, AND OTHER VEGETATION, IMPROVEMENTS OR OBSTRUCTIONS AS EXISTING SWALES. THERE IS AN EXISTING ROADSIDE DITCH ADJACENT TO THE ROADWAY AND A PIPE WILL BE INSTALLED ACROSS THE PROPOSED No. CRITERIA, TECHNIQUE OR METHOD PRACTICES PROVIDED
REQUIRED TO PERMIT INSTALLATION OF NEW CONSTRUCTION. REMOVE TREES AND OTHER ENTRANCE TO HANDLE THIS RUNOFF.
VEGETATION. INCLUDING STUMPS AND ROGTS. COMPLETELY IN AREAS REQUIRED FOR SUBSEQUENT PERMANENT OR TEMPORARY SOIL STABILIZATION SHALL BE APPLIED TO DENUDED AREAS WITHIN SEVEN (7) DAYS AFTER FINAL
] ) Q Q ADJACENT PROPERTY: THE PROJECT AREA IS BOUNDED BY EXPLORE PARK PROPERTY ON ALL SIDES. GRADE HAS BEEN REACHED ON ANY PORTION OF THE SITE. TEMPORARY SOIL STABILIZATION SHALL BE APPLIED WITHIN SEVEN REFLECTING TOMORROW
SEEDING. ~ CUT OFF TREES AND STUMPS IN AREAS TO RECEIVE FILL MORE THAN THREE FEET IN 1 (7) DAYS TO DENUDED AREAS THAT MAY BE AT FINAL GRADE BUT WILL REMAIN DORMANT (UNDISTURBED) FOR LONGER THAN @@ www.balzer.cc
DEPTH TO WITHIN EIGHT INCHES OF THE ORIGINAL GROUND SURFACE. OFF—SITE AREAS: THE PROPOSED DEVELOPMENT IS ANTICIPATED TO BE BALANCED AND NO MATERIAL WILL BE TRANSPORTED TO OR FROM THE SITE. FOURTEEN (14) DAYS. PERMANENT STABILIZATION SHALL BE APPLIED TO AREAS THAT ARE TO BE LEFT DORMANT FOR MORE . y
THAN ONE (1) YEAR.
BARRICADE OPEN EXCAVATIONS OCCURRING AS PART OF THIS WORK AND OPERATE WARNING SOILS: THE "WEB SOIL SURVEY” AS PREPARED BY THE UNITED STATES DEPARTMENT OF AGRICULTURE IDENTIFIES THE SOILS ON—SITE AS HAYESVILLE SURING CONSTRUCTION OF THE PROJECT. SOL STOCKPILES SHALL BE STABILIZED OR PROTECTED WITH SEDIVENT TRAPPING N Roanoke
. ) , New River Vall
LIGHTS AS RECOMMENDED BY AUTHORITIES HAVING JURISDICTION FINE SANDY LOAM AND HAYESVILLE CHANNERY FINE SANDY LOAM, WHICH ARE BOTH HYDROLOGIC SOIL GROUP B 5 S EASURE S T o RN CTOR. 16 eSS ONSIALE FOR THE TEMBORARY PROTECTION AND OERIANENT STABILIPATION OF ALL @@ ewRiclr‘ml:rronz ey
EXCAVATION FOR STRUCTURES: CRITICAL EROSION AREAS: CRITICAL AREAS FOR THIS PROJECT INCLUDE THE STEEP SLOPES ON THE PROPERTY. THE SLOPES SHALL RECEIVE SOIL_STOCKPILES ON SITE AS WELL AS SOIL INTENTIONALLY TRANSPORTED FROM THE PROJECT SITE. Staunton
a. CONFORM TO ELEVATIONS AND DIMENSIONS SHOWN WITHIN A TOLERANCE OF 0.1’ BLANKET MATTING AND SHALL BE SEEDED AND STABILIZED AS SOON AS POSSIBLE AFTER REACHING FINAL GRADE. A PERMANENT VEGETATIVE COVER SHALL BE ESTABLISHED ON DENUDED AREAS NOT OTHERWISE PERMANENTLY STABILIZED. Harrisonburg
P SROVDE TRUE AND STRAGHT FOOTG EXCATONS WIH UNFORM A0 LOEL SOTIOMS OF  emomon 4 seoer conteo, wesures: O T e O ol B s S L S SR o i g OE® T
THE WIDTH INDICATED TO ENSURE PROPER PLACEMENT AND COVER OF ALL REINFORCEMENT. UNLESS OTHERWISE INDICATED, ALL VEGETATIVE AND STRUCTURAL EROSION AND SEDIMENT CONTROL PRACTICES SHALL BE CONSTRUCTED AND EROSION. ’ ’ RESIDENTIAL LAND DEVELOPMENT ENGINEERING
c.  REMOVE ALL LOOSE MATERIALS FROM THE EXCAVATION PRIOR TO PLACEMENT OF CONCRETE. MAINTAINED ACCORDING TO MINIMUM STANDARDS AND SPECIFICATIONS OF THE "VIRGINIA EROSION AND SEDIMENT CONTROL HANDBOOK, THIRD SITE DEVELOPNENT ENGINEERING
d.  FOOTINGS WHICH SUPPORT CONCRETE MASONRY UNITS MAY BE STEPPED PROVIDED THE EDITION” (VESCH). THE MINIMUM STANDARDS OF THE VESCH SHALL BE ADHERED TO UNLESS OTHERWISE DIRECTED BY THE LOCAL PROGRAM SEDIMENT BASINS AND TRAPS, PERIMETER DIKES, SEDIMENT BARRIERS AND OTHER MEASURES INTENDED TO TRAP SEDIMENT LAND USE PLANNING & ZONING
VERTICAL STEP DOES NOT EXCEED ONE HALF OF THE HORIZONTAL DISTANCE BETWEEN STEPS AND ADMINISTRATOR. 4 SHALL BE CONSTRUCTED AS A FIRST STEP IN ANY LAND—DISTURBING ACTIVITY AND SHALL BE MADE FUNCTIONAL BEFORE @ M LANDf:SEZSEg:'YTlngURE
HORIZONTAL DISTANCE BETWEEN STEPS IS NOT LESS THAN TWO FEET. STRUCTURAL — UPSLOPE LAND DISTURBANCE TAKES PLACE. CHTECTURE
Sv'm_l I(:FOE%:&LIEDEH(EEUNTERED IN"A FOOTING EXCAVATION, UNDERCUT IT_A MINIMUM EXCAVATION 5 STABILIZATION METHODS SHALL BE APPLIED TO EARTHEN STRUCTURES SUCH AS DAMS, DIKES AND DIVERSIONS IMMEDIATELY @ STRUCTURAL ENGINEERING
’ CONSTRUCTION ENTRANCE—STD. 3.02.....A STONE PAD, LOCATED AT POINTS OF VEHICULAR INGRESS AND EGRESS TO THE CONSTRUCTION SITE, TO AFTER INSTALLATION. TRANSPORTATION ENGINEERING
REDUCE THE SOIL TRANSPORTED ONTO PUBLIC ROADS AND OTHER PAVED AREAS. | ENVIRONMENTAL & SOIL SCIENCE
CUT SURFACE UNDER PAVEMENTS TO COMPLY WITH CROSS SECTIONS, ELEVATIONS, AND GRADES SEDIMENT TRAPS AND BASINS SHALL BE DESIGNED AND CONSTRUCTED BASED UPON THE TOTAL DRAINAGE AREA TO BE WETLAND DELINEATIONS & STREAM EVALUATIONS
6 SERVED BY THE TRAP OR BASIN NOT APPLICABLE
AS INDICATED. SILT FENCE—STD. 3.05....A TEMPORARY SEDIMENT BARRIER CONSISTING OF A SYNTHETIC FILTER FABRIC STRETCHED ACROSS AND ATTACHED TO :
EYCAVATE TRENCHES TO UNIFORM WIDTH CONFORMING TO VDOT STANDARD PB_1 FOR STORM SUPPORTING POSTS AND ENTRENCHED TO INTERCEPT AND DETAIN SMALL AMOUNTS OF SEDIMENT FROM DISTURBED AREAS. CUT AND FILL SLOPES SHALL BE CONSTRUCTED IN A MANNER THAT WILL MINIMIZE EROSION. SLOPES THAT ARE FOUND TO BE ]
DRAINAGE PIPING. CULVERT INLET PROTECTION—STD. 3.08.....A SEDIMENT FILTER LOCATED AT THE INLET TO STORM SEWER CULVERTS TO PREVENT SEDIMENT FROM / ERODING EXCESSIVELY WITHIN ONE (1) YEAR OF PERMANENT STABILIZATION SHALL BE PROVIDED WITH ADDITIONAL SLOPE @@ | Balzer and Associates, Inc.
ENTERING, ACCUMULATING IN AND BEING TRANSFERRED BY A CULVERT AND ASSOCIATED DRAINAGE SYSTEM PRIOR TO PERMANENT STABILIZATION ' 1208 Corporate Circle
PREVENT SURFACE WATER AND SUBSURFACE OR GROUND WATER FROM FLOWING INTO OF A DISTURBED PROJECT AREA. 8 CONCENTRATED RUNOFF SHALL NOT FLOW DOWN CUT OR FILL SLOPES UNLESS CONTAINED WITHIN AN ADEQUATE TEMPORARY NOT APPLICABLE
EXCAVATIONS AND FROM FLOODING PROJECT SITE AND SURROUNDING AREA. DO NOT ALLOW TEMPORARY DIVERSION DIKE—STD. 3.09.....A TEMPORARY RIDGE OF COMPACTED SOIL CONSTRUCTED AT THE TOP OR BASE OF A SLOPING OR PERMANENT CHANNEL, FLUME OR SLOPE DRAIN STRUCTURE. Roanoke, VA 24018
WATER TO ACCUMULATE IN EXCAVATIONS. REMOVE WATER TO PREVENT SOFTENING OF FOUNDATION DISTURBED AREA TO DIVERT STORM RUNOFF FROM UPSLOPE DRAINAGE AREAS AWAY FROM UNPROTECTED DISTURBED AREAS AND SLOPES TO A SHOULD SEEPS OCCUR IN_ANY EXISTING OR NEW | | 540-772-9580
BOTTOMS, UNDERCUTTING FOOTINGS, AND SOIL CHANGES DETRIMENTAL TO STABILITY OF STABILIZED OUTLET. (CUT OR FILL SLOPE, THE CONTRACTOR SHALL
SUBGRADES AND FOUNDATIONS. CONVEY WATER WHEN ATMOSPHERIC TEMPERATURE IS LESS THEN 9 WHENEVER WATER SEEPS FROM A SLOPE FACE, ADEQUATE DRAINAGE OR OTHER PROTECTION SHALL BE PROVIDED. F‘?‘?IEEIE[S)H%EEEOMA(T:F%EBB%STSE E*é'é.éh"é’ﬁéméé‘@ FAX 540-772-8050
35°F (1°C). OUTLET PROTECTION—STD. 3.18.....STRUCTURALLY LINED APRONS OR OTHER ACCEPTABLE ENERGY DISSIPATING DEVICES PLACED AT THE OUTLETS AND THE PROJECT GEOTECHNICAL ENGINEER FOR
OF PIPES OR PAVED CHANNEL SECTIONS TO PREVENT SCOUR AT STORMWATER OUTLETS. ON—SITE EVALUATION OF THE AREAS OF SEEPAGE.
PROTECT EXCAVATED BOTTOMS OF ALL FOOTINGS AND TRENCHES AGAINST FREEZING WHEN ALL STORM SEWER INLETS THAT ARE MADE OPERABLE DURING CONSTRUCTION SHALL BE PROTECTED SO THAT
ATMOSPHERIC TEMPERATURE IS LESS THEN 35°F (1) ROCK CHECK DAMS—-STD. 3.20.....SMALL TEMPORARY STONE DAMS CONSTRUCTED ACROSS A SWALE OR DRAINAGE DITCH TO REDUCE THE 10 SEDIMENT—LADEN WATER CANNOT ENTER THE CONVEYANCE SYSTEM WITHOUT FIRST BEING FILTERED OR OTHERWISE TREATED K
: VELOCITY OF CONCENTRATED STORMWATER FLOWS, THEREBY REDUCING EROSION OF THE SWALE OR DITCH. TO REMOVE SEDIMENT.
BACKFILLING: VEGETATIVE — BEFORE NEWLY CONSTRUCTED STORMWATER CONVEYANCE CHANNELS ARE MADE OPERATIONAL, ADEQUATE OUTLET PROTECTION
a. COMPACT THE BACKFILL AROUND THE OUTSIDE OF EACH BUILDING TO A MINIMUM OF 85% 11 AND ANY REQUIRED TEMPORARY OR PERMANENT CHANNEL LINING SHALL BE INSTALLED IN BOTH THE CONVEYANCE CHANNEL @ |
OF MAXIMUM DRY DENSITY IN ACCORDANCE WITH ASTM D 698 STANDARD PROCTOR. DO NOT TEMPORARY SEEDING—STD. 3.31.....ESTABLISHMENT OF A TEMPORARY VEGETATIVE COVER ON DISTURBED AREAS BY SEEDING WITH APPROPRIATE AND RECEIVING CHANNEL.
ALLOW HEAVY COMPACTION EQUIPMENT SUCH AS ROLLERS, ETC., CLOSER TO ANY FOOTING THAN RAPIDLY GROWING ANNUAL PLANTS TO REDUCE EROSION BY STABILIZING DISTURBED AREAS THAT WILL NOT BE BROUGHT TO FINAL GRADE FOR A
. , ' WHEN WORK IN A LIVE WATERCOURSE IS PERFORMED, PRECAUTIONS SHALL BE TAKEN TO MINIMIZE ENCROACHMENT, CONTROL
mg ?SE'ZS%'\;QT?A-CE'N%TI__AN&E %%%TUE,L\ISED BY A 45 ANGLE WITH THE TOP EDGE OF THE FOOTINGS PERIOD OF MORE THAN 14 DAYS. 12 SEDIMENT TRANSPORT AND STABILIZE THE WORK AREA TO THE GREATEST EXTENT POSSIBLE DURING CONSTRUCTION.
. NONERODIBLE MATERIAL SHALL BE USED FOR THE CONSTRUCTION OF CAUSEWAYS AND COFFERDAMS. EARTHEN FILL MAY BE
b.  BACKFILL BEHIND WALLS AFTER PERMANENT CONSTRUCTION WHICH BRACES THE WALL IS IN D AND, DbREace apam S e o Raen Aneng. —or ATIVE COVER ON DISTURBED AREAS BY PLANTING SEED TO REDUCE USED FOR THESE STRUCTURES IF ARMORED BY NONERODIBLE COVER MATERIALS. J
PLACE OR TEMPORARY BRACING OF THE WALL IS PROPERLY INSIALLED, AND AFTER ACCEPTANCE ' WHEN A LIVE WATERCOURSE MUST BE CROSSED BY CONSTRUCTION VEHICLES MORE THAN TWICE IN ANY SIX (6) MONTH NO DISTURBANCE OF
OF CONSTRUCTION BELOW FINISH GRADE INCLUDING DAMP—PROOFING, REMOVAL OF CONCRETE MULCHING—STD. 3.35.....APPLICATION OF PLANT RESIDUES OR OTHER SUITABLE MATERIALS TO THE SOIL SURFACE TO PREVENT EROSION BY 13 PERIOD. A TEMPORARY STREAM CROSSING GONSTRUCTED OF NONERODIBLE MATERIAL. SURFACE WATERS IS
FORMWORK, AND REMOVAL OF TRASH AND DEBRIS. PROTECTING THE SOIL SURFACE FROM RAINDROP IMPACT AND REDUCING THE VELOCITY OF OVERLAND FLOW. PROPOSED WITH THIS
ALL APPLICABLE FEDERAL, STATE AND LOCAL CHAPTERS PERTAINING TO WORKING IN OR CROSSING LIVE WATERCOURSES PROJECT. |
FINISH LAWN AREAS TO WITHIN ONE INCH ABOVE OR BELOW REQUIRED SUBGRADE ELEVATIONS. SOIL STABILIZATION BLANKETS & MATTING—STD. 3.36.....INSTALLATION OF A PROTECTIVE COVERING (BLANKET) OR A SOIL STABILIZATION MAT ON 14 SHALL BE MET. THE BEDS AND BANKS OF ANY WATERCOURSE SHALL BE STABILIZED IMMEDIATELY AFTER WORK IN THE
SHAPE SURFACE UNDER WALKS AND PAVEMENTS TO LINE, GRADE, AND CROSS SECTION, WITH NOT A PREPARED AREA OF A STEEP SLOPE TO AID IN CONTROLLING EROSION BY PROVIDING A MICROCLIMATE WHICH PROTECTS YOUNG VEGETATION WATERCOURSE IS COMPLETED.
MORE THAN 1/2” ABOVE OR BELOW REQUIRED SUBGRADE ELEVATION. AND PROMOTES ITS ESTABLISHMENT. 15 THE BEDS AND BANKS OF A WATERCOURSE SHALL BE STABILIZED IMMEDIATELY AFTER WORK IN THE WATERCOURSE IS
COMPLETED.
MANAGEMENT STRATEGIES:
GRADE SURFACE UNDER BUILDING SLABS SMOOTH AND EVEN, FREE OF VOIDS. PROVIDE FINAL |
" : , A) CONSTRUCTION WILL BE SEQUENCED SO THAT GRADING OPERATIONS CAN BEGIN AND END AS QUICKLY AS POSSIBLE. .
GRADES WITHIN 1/2 OF THOSE INDICATED WHEN TESTED WITH A 10’ STRAIGHT EDGE. B) SEDIMENT TRAPPING MEASU??ES WILL BE INSTALLED AS A FIRST STEP IN GRADING Q UNDERGROUND UTILITY LINES SHALL BE INSTALLED IN ACCORDANCE WITH THE FOLLOWING STANDARDS IN ADDITION TO - Lic. No.047338
cg THE LOCAL PROGRAM ADMINISTRATOR RESERVES THE RIGHT TO ADD TO, DELETE OR OTHERWISE CHANGE THE EROSION CONTROL MEASURES AS OTHER APPLICABLE CRITERIA: 1)NO MORE THAN 500 LINEAR FEET OF ANY TRENCH MAY BE OPENED AT ONE JME. R 4/25/18 &
, 2)EXCAVATED MATERIAL SHALL BE PLACED ON THE UPHILL SIDE OF TRENCHES. 3)EFFLUENT FROM DEWATERING O >
EEgBE%T SSAE}EQO?AREE/TJSAMFARGOE% TDleEFFlT% ACNODNSETFEQ?JS(;%N ARCI-:TFlj\ﬁﬁEéRAETASN(V)VH/L%l_DllTTgl\\I//ELS(Egg_TE% DEEMED NECESSARY DUE TO ACTUAL FIELD CONDITIONS BY WRITTEN NOTIFICATION TO THE CONTRACTOR. 16 OPERATIONS SHALL BE FILTERED OR PASSED THROUGH AN APPROVED SEDIMENT TRAPPING DEVICE, OR BOTH, AND NOT APPLICABLE ’<\<<\S 6®
OWNER. D) ALL FILL AND CUT SLOPES SHALL BE SEEDED WITHIN SEVEN (7) DAYS OF ACHIEVING FINAL GRADE. DISCHARGED IN A MANNER THAT DOES NOT ADVERSELY AFFECT FLOWING STREAMS OR OFF—SITE PROPERTY. 4)MATERIAL ] S/ONAL AN
: E) ONLY AFTER INSPECTION AND APPROVAL FROM THE LOCAL PROGRAM ADMINISTRATOR MAY ITEMS BE REMOVED FOLLOWING THE STABILIZATION OF USED FOR BACKFILLING TRENCHES SHALL BE PROPERLY COMPACTED IN ORDER TO MINIMIZE EROSION AND PROMOTE
THE CONTRIBUTING AREAS. STABILIZATION. 5)RESTABILIZATION SHALL BE ACCOMPLISHED IN ACCORDANCE WITH THESE CHAPTERS. 6)APPLICABLE
PLACE ALL FILL AND BACKFILL AS CONTROLLED FILL AS FOLLOWS: SAFETY REGULATIONS SHALL BE COMPLIED WITH.
a. ESTABLISH SUITABLE SUBGRADE CONDITIONS PRIOR TO PLACING FILL BY PROOFROLLING, INSPECTIONS:
UNDERCUTTING AND COMPACTING AS NECESSARY. THE GENERAL CONTRACTOR SHALL INSPECT DISTURBED AREAS OF THE SITE THAT HAVE NOT BEEN FINALLY STABILIZED, AND AREAS USED FOR WHERE CONSTRUCTION VEHICLE ACCESS ROUTES INTERSECT PAVED OR PUBLIC ROADS, PROVISIONS SHALL BE MADE TO H _
b. PLACE FILL MATERIALS IN LAYERS NOT MORE THAN 8" IN LOOSE DEPTH FOR HEAVY STORAGE OF MATERIALS THAT ARE EXPOSED TO PRECIPITATION, STRUCTURAL CONTROL MEASURES, AND THE AREA OF CONSTRUCTION VEHICLE MINIMIZE THE TRANSPORT OF SEDIMENT BY VEHICULAR TRACKING ONTO THE PAVED SURFACE. WHERE SEDIMENT IS
COMPACTION EQUIPMENT. AND NOT MORE THAN 4” FOR HAND TAMPERS ACCESS AT LEAST EVERY FOURTEEN (14) CALENDAR DAYS, AND WITHIN 48 HOURS OF THE END OF A STORM EVENT PRODUCING 1/2" OR GREATER 17 TRANSPORTED ONTO A PAVED OR PUBLIC ROAD SURFACE, THE ROAD SURFACE SHALL BE CLEANED THOROUGHLY AT @
. PRIOR TO COMPACTION. PROVIDE MOISTURE CONTENT TO WITHIN 3% OF OPTIMUM BY OF PRECIPITATION. WHERE AREAS HAVE BEEN FINALLY OR TEMPORARILY STABILIZED OR RUNOFF IS UNLIKELY DUE TO WINTER CONDITIONS (SITE IS THE END OF EACH DAY. SEDIMENT SHALL BE REMOVED FROM THE ROADS BY SHOVELING OR SWEEPING AND Z
MOISTENING OR AERATING EACH LAYER. DO NOT PLACE FILL MATERIAL ON SURFACES WHICH ARE COVERED WITH SNOW, ICE, OR FROZEN GROUND EXISTS) SUCH INSPECTIONS SHALL BE CONDUCTED AT LEAST ONCE EVERY MONTH. EESRASEFI)\IQI'R-IEDRETSOCESER:M'EME EA%LRE%L DISPOSAL AREA. STREET WASHING SHALL BE ALLOWED ONLY AFTER L
MUDDY FROZEN OR CONTAIN FROST OR ICE A) INSPECT DISTURBED AREAS AND AREAS OF MATERIALS STORAGE THAT ARE EXPOSED TO PRECIPITATION FOR EVIDENCE OF, OR THE POTENTIAL : O
d. COMPACT SOIL TO NOT LESS THAN 95% OF MAXIMUM DRY DENSITY IN ACCORDANCE WITH O e T T o e tvE SEBN N AL ON, CORRERT ST RO ngHRE(ESIUFJESM'F(’)\lTR’SEDSL-JréI:ZrEgEgI%/IREEl\llNI'ZA'ﬁgl\DI S ALL TEMPORARY EROSION AND SEDIMENT CONTROL MEASURES SHALL BE REMOVED WITHIN THIRTY (30) DAYS AFTER I:
ASTM D 698 (STANDARD PROCTOR) DRAINS. GULVERTS. AND REGEIVING. CHANNELS : FINAL SITE STABILIZATION OR AFTER THE TEMPORARY MEASURES ARE NO LONGER NEEDED, UNLESS OTHERWISE
' ’ ‘ - 18 AUTHORIZED BY THE VESCP AUTHORITY. TRAPPED SEDIMENT AND THE DISTURBED SOIL AREAS RESULTING FROM @ <
., B) IF CONTROLS OR SEDIMENT PREVENTION AREAS ARE FOUND TO BE IN NEED OF REPAIR OR MODIFICATION, THE GENERAL CONTRACTOR SHALL THE DISPOSITION OF TEMPORARY MEASURES SHALL BE PERMANENTLY STABILIZED TO PREVENT FURTHER EROSION G <
SPREAD TOPSOIL TO A DEPTH OF 4” OVER ALL DISTURBED AREAS NOT RECEIVING WALKS, PROVIDE ADDITIONAL MEASURES OR MODIFICATIONS TO EXISTING MEASURES AS REQUIRED. ANY ADDITIONAL MEASURES OR MODIFICATIONS TO EXISTING AND SEDIMENTATION. — =
PAVEMENT, WALLS OR BUILDING, INCLUDING TRENCHES. IMMEDIATELY FOLLOWING PLACEMENT OF MEASURES SHALL BE RECORDED AS FIELD REVISIONS TO THESE PLANS. IN THE EVENT THAT ADDITIONAL CONTROLS ARE FOUND TO BE REQUIRED, dp) Z
TOPSOIL, DISK THE ENTIRE TOPSOILED AREA AND RAKE FREE OF STONES AND DEBRIS OVER 1/2” THE GENERAL CONTRACTOR SHALL BE RESPONSIBLE FOR IMPLEMENTING THESE CONTROLS BEFORE THE NEXT ANTICIPATED STORM EVENT. IF PROPERTIES AND WATERWAYS DOWNSTREAM FROM DEVELOPMENT SITES SHALL BE PROTECTED FROM SEDIMENT DEPOSITION, )
IN ANY DIMENSION. PROVIDE A FINISHED SURFACE FREE OF DEPRESSIONS OR HIGH SPOTS IMPLEMENTATION BEFORE THE NEXT STORM EVENT IS IMPRACTICAL, THEY SHALL BE IMPLEMENTED AS SOON AS PRACTICAL. EROSION AND DAMAGE DUE TO INCREASES IN VOLUME, VELOCITY AND PEAK FLOW RATE OF STORMWATER RUNOFF FOR THE N EROSION 13 — —
SEED IMMEDIATELY. : C) A REPORT SUMMARIZING THE SCOPE OF INSPECTIONS, NAME OF INSPECTOR, INSPECTOR’S QUALIFICATIONS, DATES OF INSPECTIONS, MAJOR STATED FREQUENCY STORM OF 24—HOUR DURATION IN ACCORDANCE WITH THE FOLLOWING STANDARDS AND CRITERIA. STREAM OF THIS DEVELOPMENT - v| N (SIS
' OBSERVATIONS PERTAINING TO THE IMPLEMENTATION OF THESE EROSION CONTROL PLANS, AND ACTIONS TAKEN SHALL BE MADE AND RETAINED AS A RESTORATION AND RELOCATION PROJECTS THAT INCORPORATE NATURAL CHANNEL DESIGN CONCEPTS ARE NOT MAN—MADE LL 7| ul r -
PART OF THESE PLANS. MAJOR OBSERVATIONS OF THESE REPORTS SHALL INCLUDE: THE LOCATIONS OF EXCESSIVE SEDIMENTATION FROM THE SITE; CHANNELS AND SHALL BE EXEMPT FROM ANY FLOW RATE CAPACITY AND VELOCITY REQUIREMENTS FOR NATURAL OR MAN—MADE —<| - |F >
OWNER (CONTRACTOR) SHALL EMPLOY QUALIFIED SOILS TESTING LABORATORY TO INSPECT LOCATIONS OF CONTROLS IN NEED OF REPAIR; LOCATIONS OF FAILED OR INADEQUATE CONTROLS; AND LOCATIONS WHERE ADDITIONAL CONTROLS ARE CHANNE(L)%CENTRATED STORMWATER RUNOFF LEAVING A DEVELOPMENT SITE SHALL BE DISCHARGED DIRECTLY INTO AN ADEQUATE OR MAN-MADE RECEIVING CHANNEL. PIPE OR — o o |® =
a. - ) —
EARTHWORK™ OPERATIONS.  NOTIFY LABORATORY PRIOR TO PERFORMING EARTHWORK™ OPERATIONS. NEEDED. STORM SEWER SYSTEM. FOR THOSE SITES WHERE RUNOFF IS DISCHARGED INTO A PIPE OR PIPE SYSTEM, DOWNSTREAM STABILITY ANALYSES AT THE OUTFALL OF THE Fl \¢ L ) %
. PIPE OR PIPE SYSTEM SHALL BE PERFORMED. x| Z
STORMWATER MANAGEMENT: b. ADEQUACY OF ALL CHANNELS AND PIPES SHALL BE VERIFIED IN THE FOLLOWING MANNER: (Y O Zz O
™) THE APPLICANT SHALL DEMONSTRATE THAT THE TOTAL DRAINAGE AREA TO THE POINT OF ANALYSIS WITHIN THE CHANNEL IS ONE HUNDRED TIMES GREATER = O o O
STORMWATER MANAGEMENT REQUIREMENTS DO NOT APPLY TO THIS PROJECT DUE TO THE DISTURBED AREA BEING LESS THAN 1 ACRE. THAN THE CONTRIBUTING DRAINAGE AREA OF THE PROJECT IN QUESTION OR < ol o) = w
(2) (a) NATURAL CHANNELS SHALL BE ANALYZED BY THE USE OF THE TWO—YEAR STORM TO VERIFY THAT STORMWATER WILL NOT OVERTOP CHANNEL BANKS NOR 0 Xl Z
CAUSE EROSION OF CHANNEL BED OR BANKS; AND — LL S O
(b) ALL PREVIOUSLY CONSTRUCTED MAN—MADE CHANNELS SHALL BE ANALYZED BY THE USE OF THE 10—YEAR STORM TO VERIFY THAT STORMWATER WILL NOT >
OVERTOP ITS BANKS AND BY THE USE OF A 2—YEAR STORM TO DEMONSTRATE THAT STORWMATER WILL NOT CAUSE EROSION OF CHANNEL BED OR BANKS; LL] <
AND
(c) PIPES AND STORM SEWER SYSTEMS SHALL BE ANALYZED BY THE USE OF A TEN—YEAR STORM TO VERIFY THAT STORMWATER WILL BE CONTAINED WITHIN THE EE 8
PIPE SYSTEM
c. IF EXISTING NATURAL RECEIVING CHANNELS OR PREVIOUSLY CONSTRUCTED MAN—MADE CHANNELS OR PIPES ARE NOT ADEQUATE, THE APPLICANT SHALL: E O
(1) IMPROVE THE CHANNEL TO A CONDITION WHERE A 10—YEAR STORM WILL NOT OVERTOP THE BANKS AND A 2—YEAR STORM WILL NOT CAUSE EROSION TO THE ]
CHANNEL BED OR BANKS; OR
(2) IMPROVE THE PIPE OR PIPE SYSTEM TO A CONDITION WHERE THE 10—YEAR STORM IS CONTAINED WITHIN THE APPURTANCES; OR al
(3) DEVELOP A SITE DESIGN THAT WILL NOT CAUSE THE PRE—DEVELOPMENT PEAK RUNOFF RATE FROM A TWO—YEAR STORM TO INCREASE WHEN RUNOFF OUTFALLS INTO
GENERAL EROSION AND SEDIMENT CONTROL NOTES EROSION & SEDIMENT CONTROL A NATURAL CHANNEL OR WILL NOT CAUSE THE PRE—DEVELOPMENT PEAK RUNOFF RATE FROM A 10—YEAR STORM TO INCREASE WHEN RUNOFF OUTFALLS INTO A 1 ><
MAN—MADE CHANNEL; OR LL]
1. ALL SOIL EROSION & SEDIMENT CONTROL MEASURES SHALL BE ACCOMPLISHED COST ESTIMATE (4) PROVIDE A COMBINATION OF CHANNEL IMPROVEMENT, STORMATER DETENTION OR OTHER MEASURES WHICH IS SATISFACTORY TO THE VESCP AUTHORITY TO PREVENT
IN STRICT ACCORDANCE WITH THE STANDARDS AND SPECIFICATIONS CONTAINED . ) . DOWNSTREAM EROSION.
IN THE VIRGINIA EROSION AND SEDIMENT CONTROL HANDBOOK, LATEST EDITION. "NOTE: ALL COSTS GIVEN ARE COMPLETE IN PLACE. 19 d.  THE APPLICANT SHALL PROVIDE EVIDENCE OF PERMISSION TO MAKE THE IMPROVEMENTS
ALL QUANTITIES AND PRICES FOR BIDDING PURPOSES SHALL BE THE RESPONSIBILITY.0F THE BIDDER e. ALL HYDROLOGIC ANALYSES SHALL BE BASED ON THE EXISTING WATERSHED CHARACTERISTICS AND THE ULTIMATE DEVELOPMENT CONDTION OF THE SUBJECT PROJECT. p| I
. THE APPROVING AUTHORITY MAY ADD TO, DELETE, RELOCATE, CHANGE, OR : f. IF THE APPLICANT CHOOSES AN OPTION THAT INCLUDES STORMWATER DETENTION, HE SHALL OBTAIN APPROVAL FROM THE VESCP OF A PLAN FOR MAINTENANCE OF THE CPB
OTHERWISE MODIFY CERTAIN EROSION AND SEDIMENT CONTROL MEASURES WHERE /OS/ DETENTION FACILITIES. THE PLAN SHALL SET FORTH THE MAINTENANCE REQUIREMENTS OF THE FACILITY AND THE PERSON RESPONSIBLE FOR PERFORMING THE DRAWN  BY
FIELD CONDITIONS ARE ENCOUNTERED THAT WARRANT SUCH MODIFICATIONS. DESCRIPTION UNIT QUANTITY @IT COAT | TOTAL COST MAINTENANCE.
’ g. OUTFALL FROM A DETENTION FACILITY SHALL BE DISCHARGED TO A RECEIVING CHANNEL, AND ENERGY DISSIPATORS SHALL BE PLACED AT THE OUTFALL OF ALL CPB
- ALL SOIL EROSION AND SEDIMENT CONTROL MEASURES AS SHOWN ON THE PLAN DETENTION FACILITIES AS NECESSARY TO PROVIDE A STABILIZED TRANSITION FROM THE FACILITY TO THE RECEIVING CHANNEL. DESIGNED — BY _~2
SHALL BE PLACED IN ADVANCE OF THE WORK BEING PERFORMED, AS FAR AS {)‘ h ALL ON—SITE CHANNELS MUST BE VERIFIED TO BE ADEQUATE -
PRACTICAL. i iy : SMH
X/ i.  INCREASED VOLUMES OF SHEET FLOWS THAT MAY CAUSE EROSION OR SEDIMENTATION ON ADJACENT PROPERTY SHALL BE DIVERTED TO A STABLE OUTLET, ADEQUATE CHECKED BY
. IN NO CASE DURING CONSTRUCTION SHALL WATER RUNOFF BE DIVERTED OR av CHANNEL, PIPE OR PIPE SYSTEM, OR TO A DETENTION FACILITY.
ALLOWED TO FLOW TO LOCATIONS WHERE ADEQUATE PROTECTION HAS NOT BEEN 3 J IN APPLYING THESE STORMWATER MANAGEMENT CRITERIA, INDIVIDUAL LOTS OR PARCELS IN A RESIDENTIAL, COMMERCIAL OR INDUSTRIAL DEVELOPMENT SHALL NOT BE DATE 4/14/2017
PROVIDED. \ CONSIDERED TO BE SEPARATE DEVELOPMENT PROJECTS. INSTEAD, THE DEVELOPMENT, AS A WHOLE, SHALL BE CONSIDERED TO BE A SINGLE DEVELOPMENT PROJECT.
, \\a HYDROLOGIC PARAMETERS THAT REFLECT THE ULTIMATE DEVELOPMENT CONDITION SHALL BE USED IN ALL ENGINEERING CALCULATIONS. C
. IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO LEAVE THE SITE ADEQUATELY \/ k. ALL MEASURES USED TO PROTECT PROPERTIES AND WATERWAYS SHALL BE EMPLOYED IN A MANNER WHICH MINIMIZES IMPACTS ON THE PHYSICAL, CHEMICAL AND SCALE N/A
PROTECTED AGAINST EROSION, SEDIMENTATION, OR ANY DAMAGE TO ANY ADJACENT Q BIOLOGICAL INTEGRITY OF RIVERS, STREAMS AND OTHER WATERS OF THE STATE. -
PROPERTY AT THE END OF EACH DAY'S WORK. I.  ANY PLAN APPROVED PRIOR TO JULY 1, 2014, THAT PROVIDES FOR STORMWATER MANAGEMENT THAT ADDRESSES ANY FLOW RATE CAPACITY AND VELOCITY REQUIREMENTS
FOR THE EROSION CONTROL KEY SYMBOLS SHOWN ON THE PLANS. REFER TO THE FOR NATURAL OR MAN—MADE CHANNELS SHALL SATISFY THE FLOW RATE CAPACITY AND VELOCITY REQUIREMENTS FOR NATURAL OR MAN—MADE CHANNELS IF THE REVISIONS:
" VIRGINIA. UNIFORM GODING. SYSTEM FOR EROSION AND SEDIMENT CONTROL PRACTICES '?5 PRACTICES ARE DESIGNED TO (i) DETAIN THE WATER QUALITY VOLUME AND TO RELEASE IT OVER 48 HOURS; (ii) DETAIN AND RELEASE OVER A 24—HOUR PERIOD THE 5/5/2017
CONTAINED IN_ THE VIRGINIA EROSION AND SEDIMENT CONTROL HANDBOOK, LATEST A EXPECTED RAINFALL RESULTING FROM THE ONE YEAR, 24-HOUR STORM; AND (jii) REDUCE THE ALLOWABLE PEAK FLOW RATE RESULTING FROM THE 1.5, 2, AND 10~YEAR, | 5'/15 /5517
EDITION. THESE SYMBOLS AND KEYS ARE TO BE UTILIZED ON ALL EROSION CONTROL N 24—HOUR STORMS TO A LEVEL THAT IS LESS THAN OR EQUAL TO THE PEAK FLOW RATE FROM SITE ASSUMING IT WAS IN A GOOD FORESTED CONDITION, ACHIEVED /12/
PLANS SUBMITTED TO ROANOKE COUNTY. THROUGH MULTIPLICATION OF THE FORESTED PEAK RATE BY A REDUCTION FACTOR THAT IS EQUAL TO THE RUNOFF VOLUME FROM THE SITE WHEN IT WAS IN A GOOD 8/9/2017
FORESTED CONDITION DIVIDED BY THE RUNOFF VOLUME FROM THE SITE IN ITS PROPOSED CONDITION, AND SHALL BE EXEMPT FROM ANY FLOW RATE CAPACITY AND 4795 /9018
. THE LOCATION OF ALL OFF—SITE FILL OR BORROW AREAS ASSOCIATED WITH VELOCITY REQUIREMENTS FOR NATURAL OR MAN—MADE CHANNELS AS DEFINED IN ANY REGULATIONS PROMULGATED PURSUANT TO 10.1-562 OR 10.1-570 OF THE ACT. /25/
THE CONSTRUCTION PROJECT WILL BE PROVIDED TO ROANOKE COUNTY m. FOR PLANS APPROVED ON AND AFTER JULY 1, 2014, THE FLOW RATE CAPACITY AND VELOCITY REQUIREMENTS OF 10.1-561 A OF THE ACT AND THIS SUBSECTION SHALL B
DEPARTMENT OF COMMUNITY DEVELOPMENT. AN EROSION CONTROL PLAN OR SUB—TOTAL % BE SATISFIED BY COMPLIANCE WITH WATER QUANTITY REQUIREMENTS IN THE STORMWATER MANAGEMENT ACT (10.1-603.2 ET SEQ. OF THE CODE OF VIRGINIA) AND
MEASURES MAY BE REQUIRED FOR THIS AREA. ATTENDANT REGULATIONS, UNLESS SUCH LAND—DISTURBING ACTIVITES ARE IN ACCORDANCE WITH 4VAC50—60—48 OF THE VIRGINIA STORMWATER MANAGEMENT PROGRAM
10% C/OQ(TINGENCY " (VSMP) PERMIT REGULATIONS.
n. COMPLIANCE WITH THE WATER QUANTITY MINIMUM STANDARDS SET OUT IN 4VAC50-60—66 OF THE VIRGINIA STORMWATER MANAGEMENT PROGRAM (VSMP) PERMIT
8. THIS SHEET MAY NOT BE MODIFIED EXCEPT FOR TABLES TOTAL PROJECT COST " REGULATIONS SHALL BE DEEMED TO SATISFY THE REQUIREMENTS OF MINIMUM STANDARD 19. i
TOTAL DISTURBED AREA = 0.4 AC.=___17,000 SQ. FT.
SHEET NO.
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f ™~ B/M SOIL STABILIZATION
Erosion & Sediment Control Technical Bulletin No. 4 BLANKET
Nutrient Management for Development Sites
TEMPORARY DIVERSION DIKE - .
127 MAX. 4:1 OR FLATTER
\—D'tht Sediment = =
C. Wh lyi int fertili tablished sod Temporary Seedin ieh to - sedimen
SotEmeEEEEE e e @ porery . ¢ Basin or Trap | | 6" MAX. STEEPER THAN 4:1
Pounds of nitrogen per 1,000 sq. ft. if the fertilizer is less than 50 percent WIN " T Compacted Soil | | | | | | | | | |
Type of Grass 18" min. |
Month Tall Fescue | Kentucky l ~—Flow VDOT #1 Coarse
Perennial Rye | Bluegrass |Bermudagrass| Zoysiagrass || |||| |||| |||| |||| || || || | Aggregate
S G T R W - 8 NEENENEIEIENENE CONSTRUCT A WASHBOARD OF A ! | WHEN SLOPE IS ESS THAN 41
= === === Filter Cloth | WHEN SLOPE IS LESS THAN 4:1
Early November 0 0 0 0 ’ WASH RACK IF REQUIRED. Ref. Table 3.02—A of ]
’:Ap“' 085 0[?05 ? ? 4.5 min. Virginia ESC Handbook |
ay -0. -0. \ ;
g 5 5 - 5 / * MUST EXTEND FULL WIDTH OF INGRESS for requirements. o
July/August 0 0 0 1 & EGRESS OPERATION. | | |
Yearly Lbs. N/1000 sf 25 25 2 2 | | | | 5’ MAX. 4:1 OR FLATTER
| I
Pounds of nitrogen per 1,000 sq. ft. if the fertilizer is more than 50 percent WIN 12° MIN. 3 MAX. STEEPER THAN 4:1
Type of Grass 58303050305 0a0aTesissnit
Month 3" MIN. |
Tall F‘?SCUE KERTLEHY ) TABLE 3.31-B S CH o _
Perennial Rye | Bluegrass |Bermudagrass| Zoysiagrass ; M= T = 1IN egesededede RN Seeesedeged
August 15 15 1.5 0 0 REISAd e 2008) ===t Sesssesesssetesssesessess 3" MIN.
= ? — TE 1'5 - 5 TEMPORARY SEEDING SPECIFICATIONS T T T == Tr eeetetetets aeeseetss Setetetater. \
ctober : B
QUICK REFERENCE FOR ALL REGIONS
April 0 0 1.5 1.5 \ FILTER CLOTH | | | | | EDGE AND END JOINTS TO BE
el 0 £ 0 g OVERLAPPED, 3" MINIMUM
SEED
June 0 0 15 15 = TEMPORARY GRAVEL ’
\early Lbs. N/1000 sf 3 3 3 3 APPLICATION DATES SPECIES APPLICATION RATES CONSTRUCTION ENTRANCE |
: _ . ||
FERTILIZER SPECIFICATIONS AND i 50/50 Mix of Annual Ryegrass (lolium multi- i
TES FOR MANAGEMENT pRpe AR florum) & Cereal (Winter) Rye (Secale cereale) SRRy
Feb. 16 - Apr. 30 Annual Ryegrass (lolium multi-florum) 60 - 100 (lbsfacre) | |
TABLE 3.32-C .
(Revised Juns 2005) May 1 - Aug. 31 German Millet 50 (Ibs/acre)
PERMANENT SEEDING SPECIFICATIONS FOR APPALACHIAN/MOUNTAIN AREA S[L T FENCE C’ UL VER T [NLE T
SEED" FERTILIZER & LIME PR 0 TECT]ON | |
el e - EFEC SFALhSRTR RATQ'ZSmW e Apply 10-10-10 fertilizer at a rate of 450 Ibs. / acre (or 10 Ibs. /1,000 sq. ft.) | |
" Tel Fesoue " Al ® Apply Pulverized Agricultural Limestone at a rate of 2 tonsfacre (or 90 Ibs. / 1,000 sq. ft.) ENDWALL
Minimum Care Lawn Perennial Ryegrass 0-10%
(Commercial or Residential) Kentucky Bluegrass' 0-10% NOTE: | | | | | | | | | |
TOTAL: 200-250 Ibs. 1 - A soil test is necessary to determine the actual amount of lime required to adjust the soil pH of site.
Minimum of three (3) up to five (5) varieties 2 - Incerporate the lime and fertilizer into the top 4 — 6 inches of the soil by disking or by other means.
High-Maintenance Lawn of Kentucky Bluegrass from approved list TOTAL: 125 Ibs. . ) . ) . ) . ) ) [ | \/ARl AB I_E - | VARl AB LE
—— e 3 - When applying Slowly Available Nitrogen, use rates available in Erosion & Sediment Control Technical Bulletin TOE OF FILL =1
Tall Fescue” 198 Ibs # 4 2003 Nutrient Management for Development Sites at http//www dcr state va us/sw/e&s htm#pubs T+ CULVERT
General Slobe (31 o less Red Top Grass or CreSeping Red Fescue 2 lbs. = P |_A N \/l E W
Seasonal Nurse Crop 20 1bs | 3
TOTAL: 150 Ibs. -
Tall Fescue' 108 Ibs. /
Low-Maintenance Slope Ssgszzzlijf:eoég;?pmg FSEg) Festle 25 :Ez TS TEM PO RARY SEEDING
: 3
Steeper trana | S i, SPECIFICATIONS
TOTAL: 150 Ibs.
1 - When selecting varieties of turfgrass, use the Virginia Crop Improvement Association (VCIA) recommended P
turfgrass variety list. Quality seed will bear a label indicating that they are approved by VCIA. A current turfgrass TAMP SOIL .
variety list is available at the local County Extension office or through VCIA at 804-746-4884 or at TOE OF FILL
http://sudan. cses vt edwhtmiTurfturf/publications/publications2 html FIRMLY
2 - Perennial Ryegrass will germinate faster and at lower soil temperatures than Tall Fescues, thereby providing \
cover and erosion resistance for seedbed. SILT FENCE . ' \
3 - Use seasonal nurse crop in accordance with seeding dates as stated below: %s;é'\fviERDISES'BAwm%Mr IF FLOW 4 ) =
March, April - May 15™ ... ... Annual Rye 1
May 16" - August 15" ... Foxtail Millet PIPE OUTLET CONDITIONS FLOW TAMP SOIL
August 16" - September, October ... .. ... Annual Rye
November - February ....................... Winter Rye A A * FIRMLY
4 - All legume seed must be properly inoculated. If Flatpea is used, increase to 30 Ibs/acre. If Weeping
Lovegrass is used, include in any slope or low maintenance mixture during warmer seeding periods, increase to OP T]ONAL S TONE COMB[NA T]ON AN CH OR SLOT LJU N CTl ON SLOT
30 -4Q Ibs/acre.
FERTILIZER & LIME :;[do £ 1.0° 1.5
® Apply 10-20-10 fertilizer at a rate of 500 Ibs. / acre (or 12 Ibs. /1,000 sq. ft.) d-o /
® Apply Pulverized Agricultural Limestone at a rate of 2 tonsfacre (or 90 Ibs. /1,000 sq. ft.) ) _l
NOTE: PIPE OUTLET TO FLAT =
- A soil test is necessary to determine the actual amount of lime required to adjust the soil pH of site. AREA WITH NO DEFINED = b:, 1
- Incorporate the lime and fertilizer into the top 4 — 6 inches of the soil by disking or by other means. PLAN VIEW CHANNEL 2.5 :OO | |:
' . . ' . ! ' ! . — 1"
- When applying Slowly Available Nitrogen, use rates available in Erosion & Sediment Control Technical Bulletin o —| | |—|
# 4 2003 Nutrient Management for Development Sites at http://www.dcr state va. us/sw/e&s. htm#pubs = |:m_—|_
e Lg © |:|_'
\ T TAMP SOIL —
*WDOT #3, #357, #5, #56 OR #57 COARSE AGGREGATE CLASS | RIPRAP - I
PS PERMAN ENT SEEDING 0% —> L?GﬁE\?élfggT?I%ngngsz Ilg ;XiéggnggHOE " WHEN FIRMLY
SPECIFICATIONS = 4 STAPLES FORMED FROM NO. 11 STEEL WIRE
- 8” STAPLE MIN. LENGTH FOR SANDY SOIL
. - 6” STAPLE MIN. LENGTH FOR OTHER SOIL
SECTION A—A FILTER CLOTH  KEY IN 6°-9"; RECOMMENDED FOR ENTIRE PERIMETER SOURCE: ADAPTED from VDOT Standard Sheets and Va. DSWC PLATE. 3.08-1
@ CULVERT INLET STAPLE DETAIL TERMINAL FOLD
A T PROTECTION
A 3d, (MIN.)
oL A T
d
o
L V STRAW BALE STAPLE
PIPE OUTLET TO WELL STAKE 10 MIL PLASTIC [ (2 Per BALE)
DEFINED CHANNEL (TYP) LINING
PLAN VIEW N
| 7 EARTH N~ BINDING WIRE
L | o oo ofe oo
: : : \
B |. .l B WOOD STAKE
0% —> 10’ (MIN) (2 PER BALE)
l %)
* ° ° * L SECTION B-—B
lll a . =
>
SECTION A-A R R
FILTER CLOTH KEY IN 6"-9”; RECOMMENDED FOR ENTIRE PERIMETER
2016 ROAD & BRIDGE STANDARDS NOTES: 1. APRON LINING MAY BE RIPRAP, GROUTED RIPRAP, GABION ° \ °
= 2. 1o I8 THE LENGTH OF THE RIPRAP APRON AS CALCULATED R \ i I ~2"~ A
12" MAX. 4:1 OR FLATTER .
USING PLATES 3.18-3 AND 3.18-4.
T cawee row war Be 8. d = 1.5 TIMES THE MAXIMUM STONE DIAMETER, BUT NOT STRAW BALE —/ (\ /—Post
! i / ISTLESS THAN 471 LESS THAN 6 INCHES. }
. . 10 MIL PLASTIC LINING . —— %" DIA. , , 16" MIN
oy, A Source: Va. DSWC Plate 3.18-1 8 STEEL WIRE Filter Fabric 32” MAX
O I - PLAN :
BRI R s OUTLET PROTECTION PLAN 4 cytng i .
1™ Epce avp eno JoNTS T | LA JONTYPR nto, trene i
' 1 1 ) BE OVERLAPPED 2" MINIMUM. | 2" MIN. STAP I_E D ETAl I_ H—%—%—mr_ = T [—
T cane o o, 0513 47 I
! e i ALTERNATE SPACING. ' I I I I:I I I—I 4 T:m:m:T
' ' T T=T=T=TFE ==
B CONCRETE TRUCK WASHOUT DETAIL Il ton I I
e NTS CROSS—SECTION J
VARIABLE VARIABLE, ,
et MIN. 1.0
GENERAL NOTES:
2 ACRES OR LESS OF DRAINAGE AREA: 2-10 ACRES OF DRAINAGE AREA:
1. ACTUAL SIZE TO BE DETERMINED IN FIELD. A MINIMUM OF 10’ WIDE BY 10’ LONG AND SIZED
TO CONTAIN ALL LIQUID AND SOLID WASTE. A MINIMUM OF 12" FREEBOARD SHALL BE INCLUDED.
CHECK SLOT oress  “UNCTION StoT 2. THE CONCRETE WASHOUT SHALL NOT BE PLACED WITHIN 50° OF STORM DRAINS.
10 2 1. APPROXIMATE 200 STAPLES REQUIRED ' / ' 3. EXCESS AND SLUMP TEST SOLIDS SHALL BE PLACED ON PLASTIC LINER UNTIL HARDENED.
2 :zzH;:sizE:th:cnorq SLOTS AND. FILTER CLOTH —/ FILTER CLOTH CONTRACTOR MAY CONSIDER  INSTALLING WIRE OR REBAR HOOD FOR LATER PICKUP REMOVAL.
JUNCTION SLOT CHECK SLOTS 10 6E BURED 6" 10 12" (OPTIONAL) (DOWNSTREAM VIEW) (OPTIONAL) (DOWNSTREAM VIEW) 4. INSPECTORS SHALL USE THE WASHOUT FACILITY OR PLASTIC FOR CLEANING OF THEIR TOOLS.
e > 100 SToR ok (ESS63 ke VOOT 1 vooT #1 MAINTENANCE NOTES:
YARIABLE 4.STAPLES FORMED FROM NO.8 STEEL COARSE AGGREGATE COARSE AGGREGATE |
PLAN VIEW FOR SANDY SOIL '8 'STAPLE MNMUM = Flow o 3 1. CHECK ALL CONCRETE WASHOUT FACILITIES DAILY TO DETERMINE IF THEY HAVE BEEN FILLED
CUT OR FILL SLOPE INSTALLATION STAPLING DIAGRAM ol NSTALLATION o ron o S FLow 1 TO 75% CAPACITY. THE FACILITY SHALL BE CLEANED OUT OR CHANGED WHEN 75% FULL.
GENERAL NOTES: 2. INSPECT LINERS DAILY TO ENSURE THAT LINERS ARE INTACT AND SIDEWALLS HAVE NOT BEEN
ROLLED EROSION CONTROL PRODUCT IS TO BE LOCATED AS INDICATED 4. FOR SOURCES OF APPROVED MATERIAL SEE VDOT'S APPROVED PRODUGTS LIST \ CLASS | RIPRAP DAMAGED BY CONSTRUCTION ACTIVITIES. LINERS SHALL BE REPLACED IF THERE ARE HOLES OR CONSTRUCTION OF A SI LT FENCE
ON_THE LA [NACCORUANGE WITH “THE \DIRENGIONYSRECEIED, N FOR EC-2 MATERIALS TYPES 1,2, 3, OR 4. TEARS OBSERVED. EROSION AND SEDIMENT CONTROL STANDARD - 3.05
* ENGNEER WAY B SUBSTITUTED FOR THE STAPLES SHOWN. ROCK CHECK DAM 3. CONCRETE WASTE SHALL BE WASHED INTO THE DESIGNATED AREA AND ALLOWED TO HARDEN.
3. WDTH OF MATERIAL MAY VARY FROM MINMUM DIMENSION BY INCREMENTS OF THE HARDENED CONCRETE SHALL BE BROKEN UP AND DISPOSED OF OFFSITE PER APPLICABLE VA.
43 Qi3 BEEL A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE. DEQ RULES AND REGULATIONS. LIQUIDS SHALL NOT BE DISCHARGED DIRECTLY INTO WATERWAYS,
om0 mrxgs?;mmns ROLLED EROSION CONTROL PRODUCT SREFERENCE STORM DRAINS, SWALES, OR DIRECTLY ONTO THE GROUND.
s o [ vsovons PROTECTIVE COVERING INSTALLATION CRITERIA i 4. REMOVE LIQUIDS OR COVER STRUCTURE BEFORE PREDICTED STORMS TO PREVENT OVERFLOWS.
— o, wrons TEMPORARY USE) 606 5. INSTALL A NEW PLASTIC LINER AFTER EVERY CLEANING.
2016 ROAD & BRIDGE STANDARDS
1 | 2 | 3 | 4 6 7 8 9 10 11 | 12 | 13 | 14 | 15 16 17 18 19 20 21
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BUILDING NOTES AND SPECIFICATIONS

GENERAL NOTES

A. THE GENERAL CONTRACTOR SHALL FURNISH AND INSTALL A PRECAST, EASI-SET CONCRETE
BUILDING, OR APPROVED EQUAL. SEE BUILDING SPECIFICATIONS LISTED ON THIS SHEET.

B. INTERIOR DIMENSIONS OF THE BUILDING SHALL BE 28'-0"L x 20'-0"W x 12'-0"H.

C. BUILDING SHALL BE PLACED ON POURED—IN—PLACE FOUNDATION AND FLOOR SLAB. SEE
DETAILS ON THIS SHEET.

D. GENERAL CONTRACTOR SHALL BE RESPONSIBLE FOR OBTAINING ALL NECESSARY BUILDING
PERMITS PRIOR TO CONSTRUCTION.

E. GENERAL CONTRACTOR SHALL ENSURE POSITIVE DRAINAGE AWAY FROM THE PROPOSED
BUILDING.

QUALITY ASSURANCE

A. ACI-318-02, “BUILDING CODE REQUIREMENTS FOR REINFORCED
CONCRETE”. CONCRETE REINFORCING INSTITUTE, "MANUAL OF STANDARD PRACTICE™.

B. ANSI/ASCE—7-02 <“BUILDING CODE REQUIREMENT FOR MINIMUM DESIGN LOADS IN
BUILDINGS AND OTHER STRUCTURES™.

C. 2012 VIRGINIA CONSTRUCTION CODE (VCC)
D. CONCRETE REINFORCING INSTITUTE, "MANUAL OF STANDARD PRACTICE".
E. FABRICATOR MUST BE CERTIFIED PRODUCER/MEMBER OF THE PRECAST/PRESTRESSED

CONCRETE INSTITUTE (PCI), NATIONAL PRECAST CONCRETE ASSOCIATION (NPCA) OR
EQUAL.

DESIGN REQUIREMENTS

A. DESIGN LOADS:

SEISMIC LOAD PERFORMANCE CATEGORY 'C’, EXPOSURE GROUP IlI

STANDARD LIVE ROOF LOAD — 20 PSF

STANDARD ROOF GROUND SNOW LOAD — 30 PSF

STANDARD FLOOR LOAD — 250 PSF (IF PRECAST FLOOR PROVIDED BY
BUILDING MANUFACTURER)

6. STANDARD WIND LOADING — 115MPH

GhuN

B. ROOF: ROOF PANEL SHALL HAVE A MINIMUM OF 8” SLOPE FROM PEAK TO
EDGE. THE ROOF SHALL EXTEND 4” BEYOND THE WALL PANEL AND HAVE A TURNDOWN
DESIGN WHICH EXTENDS %” BELOW THE TOP EDGE OF THE WALL PANELS TO PREVENT
WATER MIGRATION INTO THE BUILDING ALONG TOP OF WALL PANELS. ROOF SHALL ALSO
HAVE AN INTEGRAL ARCHITECTURAL RIBBED EDGE.

C. KEYWAY ROOF JOINTS: GROUT IN KEYWAYS SHALL BE POLYMER CONCRETE PLACED
AFTER COATING KEYWAYS WITH METHYL METHACRYLATE RESIN AND ISOCYANATE RESIN.
TOP OF KEYWAY MUST BE COATED WITH PRIMER FOLLOWED BY A FIBERGLASS RESIN
FABRIC FOLLOWED BY A SECOND COAT OF POLYMERIC JOINT SEALANT.

D. CONTRACTOR SUPPLIED POURED—IN—PLACE SLAB MUST HAVE A %” STEP—DOWN
AROUND THE ENTIRE PERIMETER TO PREVENT WATER MIGRATION INTO THE BUILDING
ALONG THE BOTTOM WALL PANELS.

SUBMITTALS

A. ENGINEERING CALCULATIONS THAT ARE DESIGNED AND SEALED BY A PROFESSIONAL
ENGINEER, LICENSED TO PRACTICE IN VIRGINIA, SHALL BE SUBMITTED FOR APPROVAL.

MATERIALS

A. CONCRETE: STEEL-REINFORCED, 5000 PSI MINIMUM 28-DAY COMPRESSIVE STRENGTH,
AIR—ENTRAINED (ASTM C260).

B. REINFORCING STEEL: ASTM A615, GRADE 60 UNLESS OTHERWISE SPECIFIED.

C. POST—TENSIONING STRAND: ROOF SHALL BE POST—TENSIONED IN FIELD AFTER GROUT
KEYWAY IS FILLED AND HAS CURED TO REQUIRED PSI STRENGTH. POST—TENSIONING
CABLE SHALL BE 41K POLYSTRAND CP50, .507, 270 KSI, 7—WIRE STRAND, ENCLOSED
WITHIN A GREASED PLASTIC SHEATH (ASTMA416), OR APPROVED EQUAL. THERE WILL BE
A MINIMUM OF THREE POST—TENSIONING CABLES CONNECTING ROOFS AND FLOORS
TOGETHER TO PROVIDE A WATERTIGHT JOINT.

D. CAULKING: ALL JOINTS BETWEEN PANELS SHALL BE CAULKED ON THE EXTERIOR AND
INTERIOR ~ SURFACE OF  JOINTS. CAULKING SHALL BE ELASTIC  SEALANT OR
EQUAL. EXTERIOR CAULK JOINT TO BE 3/8” X 3/8” SQUARE SO THAT SIDES OF JOINT
ARE PARALLEL FOR CORRECT CAULK TO PARALLEL SIDES OF JOINT AND NOT THE BACK.

E. PANEL CONNECTIONS: ALL PANELS SHALL BE SECURELY FASTENED TOGETHER WITH
A 3/8” THICK STEEL BRACKETS. STEEL IS TO BE STRUCTURAL QUALITY, HOT—ROLLED
CARBON COMPLYING WITH ASTM A283, GRADE C AND HOT DIPPED GALVANIZED AFTER
FABRICATION. ALL FASTENERS TO BE %” DIAMETER BOLTS COMPLYING WITH ASTM
A307 FOR LOW—CARBON STEEL BOLTS. CAST—IN ANCHORS USED FOR PANEL
CONNECTIONS TO BE DAYTONOSUPERIOR #F—63 OR EQUAL. ALL INSERTS FOR CORNER
CONNECTIONS MUST BE BOLTED DIRECTLY TO FORM BEFORE CASTING PANELS. NO
FLOATING—IN OF CONNECTION INSERTS SHALL BE ALLOWED. WALL PANELS SHALL BE
CONNECTED TO FLOOR SLAB WITH 47 EXPANSION ANCHORS BY MANUFACTURER.

ACCESSORIES

A. DOORS AND FRAMES: SHALL COMPLY WITH STEEL DOOR INSTITUTE “RECOMMENDED
SPECIFICATIONS FOR STANDARD STEEL DOORS AND FRAMES” (SDI-100) AND AS HEREIN
SPECIFIED. THE BUILDING SHALL BE EQUIPPED WITH DOUBLE 3'-0" X 8-0" X 1-3/47,
18—GAUGE GALVANIZED/INSULATED DOMINION IMPERIAL RIGHT HAND REVERSE METAL
DOORS WITH 16—CGAUGE GALVANIZED FRAMES. DOORS AND FRAMES SHALL BE
BONDERIZED AND PAINTED ONE COAT OF RUST INHIBITIVE PRIMER AND ONE FINISH COAT
OF ENAMEL PAINT, COLOR TO BE SELECTED BY OWNER.

B. DOOR HARDWARE:

1. HANDLE: LINDSTROM STAINLESS STEEL, 8—1/2” X 2” OR EQUAL.

2. HINGES: PB—31/NRP/26D 4 %” X 4 %” (CHROME—PLATED WITH
NON—REMOVABLE HINGE PINS), 3 PER DOOR OR EQUAL.

3. LOCK SET: PDQ INDUSTRIES KR116 — 32D (STAINLESS STEEL FINISH) OR

EQUAL.

4. SURFACE BOLT, UPPER: CAL—ROYAL 045901426D (SATIN CHROME FINISH) OR

EQUAL.

5. SURFACE BOLT, LOWER: CAL—ROYAL 045901426D (SATIN CHROME FINISH) OR

EQUAL.

6. ASTRAGAL: A4441/68R OR EQUAL.

7. THRESHOLD: NATIONAL GUARD 897V60 RAISED INTERIOR, EXTRUDED ALUMINUM

THRESHOLD WITH NEOPRENE SEAL OR EQUAL.

8. DOOR HOLDER: GLYNN—JOHNSON 904H US32D (STAINLESS STEEL FINISH),

OVERHEAD SLIDE TYPE SURFACE MOUNTED DOOR HOLDER OR EQUAL.

9. DRIP CAP: NATIONAL GUARD 15D72 OR EQUAL.

10. DOOR STOP: IVES 445B26D (INACTIVE LEAF ONLY) OR EQUAL.

FINISHES

A. INTERIOR OF BUILDING: SMOOTH STEEL FORM FINISH ON ALL INTERIOR PANEL
SURFACES.

B. EXTERIOR OF BUILDING: FORM LINER SIMULATED HORIZONTAL BARN BOARD EXTERIOR
WALL FINISH, 6" BOARD PATTERN. ENTIRE WALL COLOR TO BE SELECTED BY OWNER.

C. ROOF: FORM LINER PATTERN AND COLOR TO BE SELECTED BY OWNER.

SITE PREPARATION REQUIREMENTS

A. SLAB ON GRADE TO BE MINIMUM 6”7 THICK AND 4,000 PSI STEEL REINFORCED
CONCRETE. SLAB TO BE LEVEL WITHIN 1/8” IN BOTH DIRECTIONS AND CAPABLE OF

SUPPORTING LOADS IMPOSED BY THE STRUCTURE, WITH A %” STEP—DOWN ALONG THE
PERIMETER EDGE. SEE DETAILS ON THIS SHEET.

ACCESS

A. GENERAL CONTRACTOR SHALL BE RESPONSIBLE FOR ENSURING THAT PROPER ACCESS
CAN BE PROVIDED AT THE SITE AS REQUIRED FOR PLACEMENT AND/OR CONSTRUCTION
OF THE BUILDING. CONTRACTOR SHALL COORDINATE CONSTRUCTION TRAFFIC AND ACCESS
WITH ROANOKE COUNTY.

4,,

VERIFY

4"
VERIFY

APPROX. EDGE OF CONC. SLAB TO

EXTEND 2" BEYOND THE BUILDING

4"
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DAILY FLOW CALCULATIONS
EXPLORE PARK PUMP STATION - PHASE | T\ Y1) y
PROPOSED | AREA/ | riowBAsis | AVERAGE | AVERAGE | PEAK |LOWFLOW
USE UNITS FLOW (GPD)| FLOW (GPM) | (AVG*4) (AVG*0.4) GROUND ELEV. AT PUMP STATION= 980 FT
CPDAC 32500 226 WET WELL INVERT= 965 FT
INVERT @ TIE IN MH= 1087 FT
TOTAL DISTANCE FROM PUMP TO MANIFOLD= 8100 FT
Lt - 2k HIGH POINT IN FORCEMAIN= 1159 FT REFLECTING TOMORROW
GRAVITY INVERT 973 www.balzer.cc
STATIC HEAD= 194 FT
PEAK FLOW= 90.3 GPM N Roanoke
FM DIA (PUMP TO MANIFOLD)= 5.348 IN (HDPE) New River Valley
FRICTION LOSS= 16.27 FT Richmond
&= 130.00 Staunton
TOTAL DYNAMIC HEAD= 210.27 FT | Harrisonburg
RESIDENTIAL LAND DEVELOPMENT ENGINEERING
WET WELL INFORMATION SITE DEVELOPMENT ENGINEERING
DEPTH 8 FEET M
LAND SURVEYING
GALLON/FT VOLUME 376.0 GAL ARCHITECTURE
STRUCTURAL ENGINEERING
TRANSPORTATION ENGINEERING
] ENVIRONMENTAL & SOIL SCIENCE
VELOCITY 3 57 FT/SEC WETLAND DELINEATIONS & STREAM EVALUATIONS
I
L Balzer and Associates, Inc.
1208 Corporate Circle
PUMP RATE 250 GAL/MIN
CYCLE TIME 21.1 MIN Roanoke, VA 24018
|| 540-772-9580
CONTROL LEVELS FAX 540-772-8050
ALARM LEVEL 972.50 FT
TWO PUMPS ON 972.00 FT
ONE PUMP ON 971.50 FT K
OFF-LEVEL 968 FT
J
Pump Data Sheet - Gorman-Rupp SEW 60Hz ®
Company: Balzer Associates &ﬁ
Name: GORMAN-RUPP i
Date: 2/17/2017
Selection: Explorer Park 2 9 2017 Pu M Ps Y C"/\
y 2z
Pump: Search Criteria: 8 F. CAMERON PALMORE ;
Size: V4A-B-1 Flow: 270 US gpm Head: 105 ft o Lic. No. 035275
Type: V&VS-SERIES Speed: 1930 rpm = &
Syneh speed: Adustable Dia 9.751n Fluid: /pox\ 4/25/18 %él
. . Water Temperature: 60 °F
Curve: V4A-B-1 Impeller: 38615-104 Density: 62.37 Ib/ft? Vapor pressure: 0.2563 psi a <<\SS/O €$C9\
Specific Speeds: Ns: - Viscosity: 1.105 cP Atm pressure: 14.7 psi a NAL
Nss: --- NPSHa: --- i
Dimensions: Suction: 6 in
Discharge: 4 in Motor:
imi Standard: NEMA - 7
Pump Limits: Enclosure: TEFC Speed: - / i ;
Temperature: --- Power: --- ) Ffame: --- / 3 Pumps in Series H
Pressure: --- Eye area: --- Sizing criteria: Max Power on Design Curve 350 _
Sphere size: 3in
/;//‘ ™ < I ) \ h ~
---- Data Point ---- 2400 rpm T < N . N - RN 325 | Z
Flow: 270 US gpm 180 [~ - S h - O
Head: 105 ft 350 rpm.___ -~ e T hN —_—
’ 1‘\\\\\ \\\\\ 30 35 40 Sl S | S 300 m
Eff: 36% . \ S h I_ Lu
160 2250 rpm. T S
Power: 19.8 hp ~— < >
NPSHr: 5.04 ft : T 55 ) . «
2150.rpm — \ 275 I— DC =
. . \
; 140 S~ . Z
---- Design Curve ---- 20%n?\\:\j\x CD D) =
Shutoff head: 119 ft ~_ e 75 hp O )
Shutoff dP: 517 psi 100 1930 TP 250 |— —
Min flow: - "‘:" 1850y LI_ é D— 9 >
BEP: 58% @ 900 US gpm K = 60 hp 925 -_— 2 lﬂ_f >
NOL power: :q:, NS £ _I o :) D) =
32.9 hp @ 1075 US gpm |1650 rpm—= - 55 50 hp : x w| o o) prd
\ B T
-- Max Curve -- %1550 P S 200 j nd =2
80— ol Z |ZQ
Max power: Sy 40 hp I m
1450 rpm-— hr O O
62.3 hp @ 1119 US gpm — T~ < Q O = L
60 - 30hp 175 D_ > |: Z ¥
25 hp ] L < > %
40 20'hp 150 LLI = <
15 hp Y w O
2 10 || °
30 100 200 300 400 500 600 700 800 900 1000 1100 125 Ll_
_— _I —
£ 20 e 0 —
- S 100
£ I S —— X
2 o w0 LLI
= 0 100 200 300 400 500 600 700 800 900 1000 1100 75
US gpm
This curve is provided for preliminary selection only. Please consult factory before making final pump or motor selections.
- p| N
EBtromanEolEalNE O 50 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 CPB
Flow Speed Head Efficiency Power NPSHr US gpm DRAWN BY
US gpm rpm ft % hp ft ) . ) - . - .
324 1930 104 40 21 5.65 This curve is provided for preliminary selection only. Please consult factory before making final pump or motor selections. DESIGNED BY CPB
270 1930 105 36 19.8 5.04 |
216 1930 106 30 19.3 4.46 Company: Balzer Associates Gorman-Rupp SEW 60Hz Size: V4A-B-1 ¥ CHECKED BY ﬂ
162 1930 110 23 18.9 3.87 Name: Catalog: Gorman-Rupp Engineered Systems Pumps.60, Vers 4.75 Speed: 1930 rpm ®
108 1930 113 15 18.5 3.29 2/17/2017 V&VS-SERIES - Adjustable Dia: 9.75in GORMAN'RUPP DATE 4'/‘I 4’/20’I 7
Explorer Park 2 9 2017.ufs Curve: V4A-B-1 C
Impeller: 38615-104 PUM Ps SCALE N/A
GRASP 10 Selected from catalog: Gorman-Rupp Engineered Systems Pumps.60 Vers: 4.75
REVISIONS:
5/5/2017
5/12/2017
8/9/2017
4/25/2018
B
SHEET NO.
A

S 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 JOB NO. 04170002.00




1 2 S 5) | 6 | 7/ | 9 | 10 | 11 | 12 13 | 14 | 15 16 17 18 19 20 21

FACTORY-BUILT BASE MOUNTED PUMP SYSTEM WITH DUPLEX STAGED SELF- sewage pumps with series connected centrifugal pump, V-belt drives, motors, piping, with pumps, motors, piping and valves, but lack experience on exact equipment commitment to long term customer service and product support.

PRIMING PUMPS valves, motor control panel, and automatic liquid level control system. supplied. 1. The pump system manufacturer shall warrant the pump equipment to be of quality
1. PART - GENERAL 2. Documentation shall be specific to the pump system supplied and collated in C. All internal passages, impeller vanes, and recirculation ports shall pass a minim 3 ” construction, free of defects in material and workmanship. A written warranty shall
C. Factory built pump station design, including materials of construction, pump features, functional sections. Each section shall combine to form a complete system spherical solid. Smaller internal passages that create a maintenance nuisance or interfere include specific details described below.

1.1 Work under this section includes, but is not limited to, furnishing and installing a factory valves and piping, and motor controls shall be in accordance with requirements listed manual covering all aspects of equipment supplied by the pump system with priming and pump performance shall not be permitted. Upon request from the 2. All equipment, apparatus, and parts furnished shall be warranted for five (5) years,
built duplex series connected pump system as indicated on the project drawings, herein under PART 2 - PRODUCTS of this section. manufacturer. Support data for any equipment supplied by others, even if engineer, manufacturer’s certified drawings showing size and location of the excepting only those items that are normally consumed in service, such as oils, grease,
specified, as necessary for proper and complete performance. mounted or included in overall station design, shall be provided by those recirculation port(s) shall be submitted for approval. packing, gaskets, O-rings, etc. The pump manufacturer shall be solely responsible for

1.4 PERFORMANCE CRITERIA supplying the equipment. Instructions shall include the following as a minimum: warranty of the pump equipment and all components.
1.2 REFERENCES D. Reprime Performance 3. Components failing to perform as specified by the engineer, or as represented by the
A. Pump must be designed to handle raw unscreened domestic sanitary sewage or industrial a. Functional description of each major component, complete with manufacturer, or as proven defective in service during the warranty period, shall be
A. Publications listed below form part of this specification to extent referenced in the waste. Pumps shall have 4” suction connection, and 3” discharge connection. Each pump operating instructions. 1. Consideration shall be given to the sanitary sewage service anticipated, in which replaced, repaired, or satisfactorily modified by the manufacturer without cost of parts to
text by basic designation only. Consult latest edition of publication unless otherwise shall be selected to perform under following operating conditions: b. Instructions for operating pumps and pump controls in all modes of debris is expected to lodge between the suction check valve and its seat, resulting in the owner.
noted. operation. the loss of the pump suction leg, and siphoning of liquid from the pump casing to the 4. Itisnotintended that the pump manufacturer assume liability for consequential damages
1. American National Std. Institute (ANSI)/American Water Works Assoc.(AWWA) Capacity (GPM) 250 GPM c. Calibration and adjustment of equipment for initial ;tan—up, ' approximate center line of the impeller. Sgch occurrence shall be cor}sidereq normal, or.contingent liabilities arising from failure of any Venfior supplied prodqct or part which
a. ANSI B16.1Cast iron pipe flanges and flanged fittings. Total Dynam1c Heaq (F T? 210 FT rep.lacement of level control components, or as required for routine apd t'he pump must be capable of automatic, unattended operation with an air release falls tq properly oper'ate, h(?wever caused. Consequential damages ’resultmg from dgfects
b. ANSUAWWA C115/A21.15 - Cast/ductile iron pipe with threaded flanges. Tota! Dynamic .Sugtlon Llft (FT) . maintenance. ‘ . line .mstalled. . . o ' in design, or delays in delivery are glso beyond the manufacturer’s scope of liability.
c. ANSI 253.1 - Safety Color Code for Marking Physical Hazards. Max{mum Rep_ﬂmlng .Llft (F T) - d. Support data for commercially available gon’{ponents not proc.iuced by 2. Du.rmg unattendefl operz}n(‘)n, the pump shal.l reta1p adequate l1qu{d in the lower casing 5. The warre’mty shal.l become effec.tlve upon the acceptance by the pgrchaser or the
d. ANSI B40.1 - Gages, Pressure and Vacuum. Max1mgm Static Sugtlon Lift (FT) . the pump ‘system manufacturer, but supphed in accordanq: with the to insure automatic repriming while operating at its rated s;?ef:.d ina cpmpletely open purchas.er S author}zed agent, or sixty (60) days after installation, or ninety (90) days
e. AWWA C508 - Single Swing Check Valves. Total Discharge Static Head (FT) 194 FT specifications, sha}l be supported by lltera}ture from the prime systgm. The need for a suction check valve or external priming device shall not be after shipment, whichever occurs first.
manufacturer and incorporated as appendices. required.
2. American Society for Testing and Materials (ASTM) B. VSite' power fl.'ll”ni'Sth to pump station shall be 3 phase, 60 hertz, volts, '_-wire, e. Electrical sch;matic diagram of the pump station circqits shall be in 3. Pump mu_st feprime _ veﬁiczﬂ feet. at the specified spefed and impelle.:r d.iametjcr. 2. PART - PRODUCT
a. ASTM A48 - Gray Iron Castings. maintained within industry standards. Voltage tolerance shall be plus or minus 10 gccordance with NMTBA and JI.C standa.rdSA Schematics shall Reprlrpe llft.ls defined as the static he}ghF of the pump suction above th_e liquid, while
b. ASTM A126 - Valves, Flanges, and Pipe Fittings. percent. Control voltage shall not exceed 132 volts. illustrate, to the extgnt f’f a_luthorl.zed_repalr, pump motor_branch, control operatmgAwnh only (_)ne—half of th@ 11qu}d remaining in the pump casing. The pump 2.1 MANUFACTURER
¢. ASTM A307 - Carbon Steel Bolts and Studs. and alarm system circuits including interconnections. Wire numbers must reprime and deliver full capacity within five minutes after the pump is energized
d. ASTM A36 - Structural Steel. 1.5 SUBMITTALS and legend symbols shall be shown. Schematic diagrams for individual in the reprime condition. Reprime performance must be confirmed with the following A. The pump manufacturer must be ISO 9001:2000 revision certified, with scope of
components, not normally repairable by the station operator, need not test set-up: registration including design control and service after sales activities.
3. Institute of Electrical and Electronics Engineers (IEEE) A. Prior tq fabrication, pump system manufacturer §ha11 submit electronic copy'of be included. De?ails for' such parts‘shall not bej substituted fqr an 'overall ' ' B. The specifications and project drawings depjct equipment and materials
a. ANSVIEEE Std 100 - Standard Dictionary of Electrical Terms. subml'ttal data for review aqd approval. Submittal shall include shop drawings, system s.chematlc. Partial sc}Vlema'tlcs‘, block diagrams, and mmphﬁed a. Acheck valvg to be installed down stream from the pump dlsgharge ﬂan.ge, The manufacftured l?y_ The Gorman—Rl}pp Company, which are_dgemed most suitable for
b. ANSI/IEEE Std 112 - Test Procedure for Polyphase Induction Motors. electrical ladder logic drawings, and support data as follows: Catalog cuts sheets schematics shall not be provided in lieu of an overall system diagram. check valve size shall be equal to (or greater than) the pump discharge diameter. the service anticipated. It is not intended, however, to eliminate other products of
c. IEEE Std 242 - Protection of Industrial and Control Power Systems. reflecting characteristics for major items of equipment, materials of construction, f. Mechanical layout drawing of the pump station and components, b. A length of air release pipe shall be installed between pump and the discharge equal quality and performance. The contractor shall prepare his bid based on the
major dimensions, motor and v-belt drive data, pump characteristic curves showing prepared in accordance with good commercial practice, shall provide check valve. This line shall be open to atmosphere at all times duplicating the air specified equipment for purposes of determining low bid. Award of a contract shall
4. National Electric Code (NEC)/National Electrical Manufacturers Assoc. (NEMA) the design duty point c_apacity (GPM), head (FT), net pogitive suction head reqpired in'st'allation dimensions and location of all pumps, motors, valves and displacement rate anticipated at a typical pump installation fitted with an air constitute an obligation to furnish the specified equipment apd materials. )
2. NEC - National Electric Code. (NPSHr), and hydraulic brake horsepower (BHP). Electrical components used in the piping. release valve. C. After execution of the contract, the contractor may offer substitutions to the specified
b. NEC 701 - National Electric Code article 701. motor branch and liquid level control shall be fully described. c. The pump suction check valve shall be removed. No restrictions in the pump or equipment for consideration. The equipment proposed for substitution must be
¢. NEMA Std MG1 - Motors and Generators. 3. Operation and maintenance instructions which rely on vendor cut-sheets and literature suction piping will prevent the siphon drop of the suction leg. Suction pipe superior in construction and performance to that specified in the contract, and the
B. Shop drawings shall provide layout of mechanical equipment and anchor bolt which include general configurations, or require operating personnel to selectively configuration for reprime test shall incorporate a 2 feet minimum horizontal run, a higher quality must be demonstrated by a list of current users of the proposed
5. Miscellaneous References locations _for stgtion‘ Contractor piping c_:onnection_s and station access clearanc§s ‘read poﬁions of the manu_al shall not be acceptable. Qperation and rqaintenance 90° elbow and vertical run at the specified lift. Pipe size shall be equal to the equipment in similar installe'ltions. ) ) o
a. Ten-State Standards - Recommended Standards for Sewage Works. shall be dlmens'loned relative to the station (':en'terlme. The electflca! ladder logic instructions must be specific to equipment supplied in accordance with these pump suction diameter. . . D. In event the contractor obtains engineer’s approval for equipment substitution, the
b. Hydraulic Institute - Std for Centrifugal, Rotary and Reciprocating Pumps drawings shall 1l'lustrate mgtor brar}ch and 'hqu1d lf:vel' control circuits to extent ' specifications. . Impeller gl_earances shall be set as recommended in the pump service manualv. contractor sha}l, at his own expense, make all fesultmg changes to the enclosures,
¢. 1SO 9001 - International Organization for Standardization. necessary to validate function and integration of circuits to form a complete working e. Repeatability of performance shall be demonstrated by testing five consecutive buildings, piping or electrical systems as required to accommodate the proposed
system. 1.6 QUALITY ASSURANCE reprime cycles. Full pump capacity (flow) shall be achieved within five minutes equipment. Revised detail drawings illustrating the substituted equipment shall be
1.3 SYSTEM DESCRIPTION ) _ - ) _ o dgriqg each cycle. ‘ submitted to the engineer pfior to acceptance. ' i
C. Operations Maintenance Manuals A. The pump manufacturer must be ISO 9001:2000 revision certified, with scope of registration f.  Liquid to be used for reprime test shall be water. E. It will be assumed that if the cost to the contractor is less for the proposed
A. Contractor shall furnish and install factory built base mounted, automatic pump _ ‘ _ _ A _ ‘ including design control and service after sales activities. Upon request from the engineer, cel.'tiﬁed reprime performanc.e test re.sults, sub§titution, then the contract price shall be reduced by an amount equal to the
system. The pump system shall be complete with all equipment specified herein, 1. Installqtlon shall be in accordance w1th written m_structlonsAprowd_ed by the A _ prepared by the manufacturer, and.cemﬁed. by aregistered professional engineer, savings.
factory assembled on fabricated steel bases. pump station manufacturer. Comprehensive instructions suppllgd at tlme'of B. Upo.n. request fr'o'm the engineer, the pump systf:m manufa.cturer shall prove financial shall be submitted for approval prior to shipment.
shipment shall enable personnel to properly operate and maintain all equipment stability and ability to produce the system within the specified delivery schedules.
B. Principal items of equipment shall include four horizontal, self-priming, centrifugal supplied. Content and instructions shall assume operating personnel are familiar Evidence of facilities, equipment and expertise shall demonstrate the manufacturer’s E. Manufacturer’s Warranty 2.3. UNIT BASE
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service to the impeller, seal, wear plate or check valve without removing seat shall be double floating by virtue of a dual O-ring design. An external O- of passing a 3” spherical solid, with flanged ends and be fitted with an external lever, column minimum. Gauges to be factory mounted on a resilient panel with frame

A. Each unit base shall comprise a base plate, perimeter flange, and reinforcements. suction or discharge piping. ring secures the stationary seat to the seal plate, and an internal O-ring holds weight and adjustable cushion chamber. The valve shall be Golden Anderson model 250- assembly secured to pumps or piping. Gauge installations shall be complete with all
Base plate shall be fabricated of steel not less than '4” thick, and shall b. Replaceable wear plates secured to the cover plates by weld studs and nuts the faces in alignment during periods of mechanical or hydraulic shock (loads D or equal. hoses and fittings, including a shutoff valve for each pump connection.
incorporate openings for access to all internal cavities to permit complete shall be AISI 1015 HRS. Wear plates shall be self-cleaning design ensuring which cause shaft deflection, vibration, and axial/radial movement).
grouting of unit base after installation. Perimeter flange and reinforcements shall that debris is cleared away and does not collect on the impeller vanes. Elastomers shall be viton; cage and spring to be stainless steel. Seal shall be B. A 2-way gear operated plug valve shall be provided for each pump set to be isolated from E. Piping — (Contractor Supplied)
be designed to prevent flexing or warping under operating conditions. Base plate c. In consideration for safety, a pressure relief valve shall be supplied in each oil lubricated from a dedicated reservoir. The same oil shall not lubricate both the force main. Valve shall pass 3” spherical solids. The plug valve shall be
and/or flange shall be drilled for hardware used to secure unit base to concrete cover plate. Relief valve shall open at 75-200 PSI. shaft seal and shaft bearings. Seals shall be warranted in accordance with non-lubricated, tapered type. Valve body shall be semi-steel with flanged end 1. Flanged header pipe shall be centrifugally cast, ductile iron, complying with
pad as shown on the contract drawings. Unit base shall contain provisions for Two O-rings of Buna-N material shall seal each cover plate to pump casings. requirements listed under PART 1 - GENERAL of this section. connections drilled to 125 pound standard. The drip-tight shutoff plug shall be mounted ANSI/AWWA A21.51/C115 and class 53 thickness.
lifting the complete pump unit during shipping and installation. e. Pusher bolt capability to assist in removal of cover plates. Pusher bolt f.  Pusher bolt capability to assist in removal of rotating assemblies. Pusher bolt in stainless steel bearings, and shall have a resilient facing bonded to the sealing surface. 2. Flanges shall be cast iron class 125 and Comply with ANSI B16.1.

threaded holes shall be sized to accept same retaining capscrews as used in threaded holes shall be sized to accept same capscrews as used for retaining Valve shall be operated with a hand wheel actuator. 3. Pipe and flanges shall be threaded and suitable thread sealant applied before

2.4 PUMP DESIGN rotating assemblies. rotating assemblies. assembling flange to pipe.

f. An easy-grip handle shall be mounted to the face of each cover plate. C. Each pump set shall be provided with an automatic pump control valve. The pump control 4. Bolt holes shall be in angular alignment within %2 degrees between flanges.

A. Pump shall be horizontal, self-priming centrifugal type, designed specifically for 4. Adjustment of the impeller face clearances (distance between impeller and wear valve shall function to minimize surges associated with the normal starting and stopping of Flanges shall be faced with a gasket finish having concentric grooves a minimum
handling raw unscreened domestic sanitary sewage or industrial waste. Pump solids 3. Each rotating assembly, which includes impeller, shaft, mechanical shaft plate) shall be accomplished by external means. Clearances shall be maintained by pumps. The valve shall slowly open after the pump has come to full speed/pressure. The of 0.01 inch deep by approximately 0.03 inch wide, with a minimum of three
handling capability and performance criteria shall be in accordance with seal, lip seals, bearings, seal plate and bearing housing, must be removable as external shimless cover plate adjustment, utilizing locking collar and adjusting screw pump shutdown shall be initiated by the valve slowly closing against the pump operation, grooves on any given surface spaced a maximum of % inch apart.
requirements listed under PART 1 - GENERAL of this section. a single unit without disturbing the pump casing or piping. Design shall design for incremental adjustment of clearances by hand. Requirement of and the valve closed prior to ceasing pump motor operation. The valve shall quickly close

B. Pump shall be vertically staged incorporating a lower and upper volute casing united incorporate the following features: realignment of belts, couplings, etc., shall not be acceptable. Cover plates shall be independently of of the actuator upon flow reversal resulting from power outage, pump or F. Pumps to be supplied with a drain kit for ease of maintenance. The kit to contain 10’
by a ductile iron transition chamber, allowing for a direct and smooth flow path to a. The seal plate and bearing housing shall be cast iron Class 30. Anti-rotation capable of being removed without disturbing clearance settings. There shall be motor failure or sudden stoppages of pumping. The valve body shall be of the inline wye length of reinforced plastic hose with a female quick connect fitting at one end, and
the impeller in the upper casing. ribs shall be cast into the seal plate to reduce internal wear and maximize provisions for additional clearance adjustments in the event that adjustment pattern, cast iron conforming to ASTM A 126 Class B or ductile iron conforming to ASTM factory installed drain fittings in each pump. Fittings include a pipe nipple, bushing,

C. Pump suction and discharge connections of the lower casing shall be vertically inline component life. Separate oil filled cavities, vented to atmosphere, shall be tolerances have been depleted from the cover plate side of the pump. The removal of A536 Grade 65-45-12 with integral flanges faced and drilled to ANSIB16.1 Class 150. The bronze gate valve and male quick connect fitting.
with one another. provided for shaft seal and bearings. Cavities must be cooled by the liquid stainless steel tabbed spacers from the rotating assembly side of the pump shall allow body shall have a replaceable 316 stainless steel seat and a seat inspection port. The valve

D. The cover plates and rotating assemblies shall be interchangeable between both pumped. Three lip seals will prevent leakage of oil. for further adjustment as described above. Clearance adjustments which requires disc shall be ductile iron with a renewable resilient seat ring of ultra-high molecular weight G. Contractor must insure all pipes connected to the pump station are supported to prevent
casings. movement of the shaft only, thereby adversely affecting seal working length or polyethylene, retained by a stainless steel follower ring with stainless steel screws. The piping loads from being transmitted to pumps or station piping. Pump station discharge

E. The discharge port of the upper casing shall be capable of being rotated to allow for 1) Each bearing cavity shall have an oil level sight gauge and fill plug check impeller back clearance, shall not be acceptable. valve stem shall be stainless steel and guided by a long bronze bearing in the valve cover and force main piping shall be anchored with thrust blocks where shown on the contract
multiple pipe orientations. valve. The clear sight gauge shall provide easy monitoring of the bearing sealed where it passes through the cover by means of a replaceable pressure actuated seal. drawings.

cavity oil level and condition of oil without removal of the fill plug check 5. Pump shall include flange kit consisting of a spool flange that shall be one piece cast The valve disc shall be designed to close quickly upon flow reversal, independent of the
F. Materials and Construction Features valve. The check valve shall vent the cavity but prevent introduction of iron class 30 suitable for attachment to suction and discharge ports. Each spool shall actuator, to prevent backflow. A spring shall be provided to assist valve closure. The valve 2.6. DRIVE UNIT
moist air to the bearings. have one 1-1/4” NPT and one 4 NPT tapped hole with pipe plugs for mounting shall be provided with an electric motor actuator, multi-turn, non-modulating 230/460 volt 3-
1. Pump casings shall be cast iron Class 30 with integral volute scroll. Casing 2) Each seal cavity shall have an oil level sight gauge and fill/vent plug. The gauges or other equipment. phase, meeting NEMA 4 rating with integral limit switches, torque switches, visual position A. Pump motors shall be HP, horizontal ODP, 1800 RPM, NEMA design B with cast
shall incorporate following features: clear sight gauge shall provide easy monitoring of the seal cavity oil level indicator and manual handwheel. Controls shall include reversing starter, control iron frame with copper windings, induction type, with normal starting torque and low
and condition of oil without removal of the fill/vent plug. G. Serviceability transformer, local-off-remote selector, indicating lights and open/close push buttons. The starting current characteristics, suitable for continuous service. The motors shall not

a. Mounting feet sized to prevent tipping or binding when pump is completely 3) Double lip seals shall provide an atmospheric path providing positive actuator shall have an integral stepping mode to extend the operating time over any portion overload at the design condition or at any head in the operating range as specified.
disassembled for maintenance. protection of bearings, with capability for external drainage monitoring. 1. The pump manufacturer shall demonstrate to the engineer’s satisfaction that of the valve stroke. The start/end and the on/off pulse time shall be field adjustable.

b. Fill port cover plate, 3 %2 diameter, shall be opened after loosening a positive consideration has been given to reducing maintenance costs. B. Power to pumps transmitted V-belt drive assemblies. The sheave/belt combination shall
lock clamp bar assembly. In consideration for safety, capscrew threads must b.  The pump impeller shall be ductile iron, two vane, semi-open, non-clog, with 2. No special tools shall be required for replacement of any components within the pump. C. An automatic air release valve shall be furnished for each pump set designed to permit provide the speed ratio needed to achieve the specified pump operating conditions. Each
provide slow release of pressure, and the clamp bar shall be retained by integral pump out vanes on the back shroud. Impeller shall be balanced, and the escape of air to the atmosphere during initial priming or unattended repriming cycles. drive assembly shall utilize at least two V-belts providing minimum a combined safety
detente lugs. A non-metallic gasket shall prevent adhesion of the fill port shall thread onto the pump shaft and be secured with a lockscrew and conical H. Spare Parts Kit: Upon completion of the priming cycle or repriming cycle, the valve shall close to factor of 1.5. Single belt drives or systems with a safety factor of less than 1.5 are not
cover to the casing while assuring a reliable seal. washer. prevent recirculation. Valves shall provide visual indication of valve closure, and shall acceptable. Computation of safety factors shall be based on performance data published

c. Lower casing drain plug shall be at least 1 /4 NPT to insure complete and c.  Pump shaft shall be AISI 4140 alloy steel unless otherwise specified by the 1. The following minimum spare parts shall be furnished with the pump station: operate solely on discharge pressure. A cleanout port, three inches in diameter, shall be by the drive manufacturer.
rapid draining. engineer, in which case AISI 17-4 pH stainless steel shall be supplied. provided for ease of inspection, cleanout, and service. Valves shall be field adjustable for

d. Liquid volume and recirculation port design shall be consistent with d. Bearings shall be anti-friction ball type of proper size and design to withstand a. One spare pump mechanical seal (complete with shaft sleeve). varying discharge heads. Air release valve lines shall be piped below pump off level in C. Pump drives to be enclosed on all sides by a guard constructed of fabricated steel or
performance criteria listed under PART 1 - GENERAL of this section. all radial and thrust loads expected during normal operation. Bearings shall be b. One cover plate O-Ring. the wet well by the installing contractor. combination of materials including expanded, perforated, or solid sheet metal. No

oil lubricated from a dedicated reservoir. Pump designs which use the same oil c. One rotating assembly O-Ring. opening to a rotating member shall exceed 2 inch. Guards must be completely removal
2. Cover plates shall be cast iron Class 30. Design must incorporate the following to lubricate the bearings and shaft seal shall not be acceptable. d. One set of impeller clearance adjustment shims. D. A gauge kit shall be supplied for each pump. Suction pressure must be monitored by a without interference from any unit component, and shall be securely fastened and braced
maintenance features: e. Each shaft seal shall be oil lubricated mechanical type. The stationary and glycerin-filled compound gauge, and discharge pressure by a glycerin-filled pressure to the unit base.
rotating seal faces shall be silicon carbide alloy. Each mating surface shall be 2.5 VALVES AND PIPING gauge. Gauges to be at least 4 inches in diameter, graduated in feet water column. Rated

a. Retained by hand nuts for complete access to pump interior. Cover plate lapped to within three light bands flatness (35 millionths of an inch), as accuracy shall be 1% of full scale reading. Compound gauge shall be graduated -34 to 2.7 FINISH SURFACES

removal must provide ample clearance for removal of stoppages, and allow measured by an optical flat under monochromatic light. The stationary seal A. Each pump set shall be equipped with a full flow, air cushioned type check valve, capable +34 feet water column minimum. Pressure gauge shall be graduated 0 to 230 feet water
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A. Pumps, piping, and exposed steel framework shall be cleaned prior to painting. Exposed 1. When required the control panel shall be provided with a 3 KVA stepdown transformer to repeat accuracy of (plus/minus) 0.1 feet of water. Memory shall be retained using a operate continuously. An air bell constructed of PVC 3 inches in diameter shall be disconnects before connecting utility power. Verify line voltage, phase sequence
surfaces to be coated with one coat gray W.R. non-lift primer and one coat white acrylic supply single phase 120 volt for the control and auxiliary equipment. The primary and non-volatile lithium battery back-up. provided for installation at the outlet of the air bubbler line in the wet well. The air bell shall and ground before actual start-up.
alkyd W.R. enamel. Paint shall be low VOC, alkyd based, high solids, semi-gloss white secondary side of the transformer to be protected by a thermal magnetic circuit breaker, 2. The electronic pressure switch shall be provided with an internal strain gauge have a 3/8" NPT tapped fitting for connection to the bubbler line. An air flow indicator E. After all anchor bolts, piping and control connections are installed, completely fill
enamel for optimum illumination enhancement, incorporating rust inhibitive additives. sized to meet the power requirements of the transformer. An operating mechanism shall transducer and shall receive an input pressure from the air bubbler system. The gauge shall be provided and connected to the air bubbler piping to provide a visual the grout dam in the pump station base with non-shrink grout.

The finish coat shall be 1.0 to 1.2 MIL dry film thickness (minimum), resistant to oil mist penetrate the control panel door. and a padlockable operator handle shall be secured on the transducer shall convert the input to a proportional electrical signal for distribution to the indication of rate of flow in standard cubic feet per hour.
exposure, solvent contact, and salt spray. The factory finish shall allow for over-coating exterior surface. Interlocks must prevent opening the door until circuit breakers are in display and electronic comparators. The transducer output shall be filtered to prevent 3.3.  FIELD QUALITY CONTROL
and touch up after final installation. “OFF” position. control response to level pulsations or surges. The transducer range shall be 0-15 PSI,
J. A normal duty thermal-magnetic circuit breaker shall protect all control circuits by temperature compensated from -40 degrees C (-40 degrees F) through 85 degrees C (185 G. Mercury float switch (one required) for the system shall be set at the elevation shown on the A. Operational Test
2.8.  ELECTRICAL CONTROL COMPONENTS interrupting control power. degrees F), with a repeat accuracy of (plus/minus) 0.25% full scale about a fixed Plans. Switch shall be 5 4" diameter 316 stainless steel and equipped with 50” of cable.
K. Pump mode selector switches shall permit manual start or stop of each pump set temperature. Transducer overpressure rating shall be 3 times full scale. Switch shall be wired directly to the Auto Dialer to activate the alarm at HIGH-HIGH level. 1. Prior to acceptance by owner, an operational test of all pumps, drives, and

A. The pump panel shall be tested as an integral unit by the pump manufacturer. The control individually, or permit automatic operation under control of the liquid level control 3. The electronic pressure switch shall incorporate a digital back lighted LCD panel control systems shall be conducted to determine if the installed equipment
panel shall also be tested with the pump station as a complete working system at the pump system. Manual operation shall override all shutdown systems, except the motor overload display which, upon operator selection, shall indicate liquid level in the wet well, and the H. A 115 volt AC alarm light fixture with vapor-tight red globe, guard, conduit box, and meets the purpose and intent of the specifications. Tests shall demonstrate
station manufacturer’s facility prior to shipment. relays. preset start and stop level for both lead and lag pump. The display shall include twenty mounting base. The design must prevent rain water from collecting in the gasketed area that all equipment is electrically, mechanically, structurally, and otherwise

B. Electrical control equipment shall be mounted within a NEMA 1 steel, dead front type, L. Six digit elapsed time meter (non-reset type) shall be connected to each motor set to (20), 0.19" high alpha-numeric characters calibrated to read out directly in feet of water, of the fixture, between the base and globe. The alarm light will be shipped loose for acceptable; it is safe and in optimum working condition; and conforms to
control enclosure. Door shall be hinged and sealed with a neoprene gasket and equipped indicate total running time of each pump in “hours” and “tenths of hours”. An integral accurate to within one-tenth foot (0.1 foot), with a full scale indication of not less than 12 installation by the contractor. the specified operating characteristics.
with captive closing hardware. Control components shall be mounted on a removable steel pilot light shall be wired in parallel to indicate that the motor is energized and should be feet. The display shall be easily convertible to indicate English or metric units. 2. After construction debris and foreign material has been removed form the
back panel secured to enclosure with collar studs. All control devices and instruments running. 4. Level adjustments shall be electronic comparator set-points to control the levels at L. A 115 volt AC weatherproof alarm horn with projector, conduit box, and mounting base. wet well, contractor shall supply clear water volume adequate to operate
shall be mounted using threaded fasteners, and shall be clearly labeled to indicate M. A high pump temperature protection circuit shall override the level control and shut down which the lead and lag pumps start and stop. Each of the level settings shall be easily The design must prevent rain water from collecting in any part of the horn. The alarm station through several pumping cycles. Observe and record operation of
function. the pump motor(s) when required to protect the pump from excessive temperature. A adjustable with the use of membrane type switches, and accessible to the operator without horn will be shipped loose for installation by the contractor. pumps, suction and discharge gage readings, ampere draw, pump controls,

C. Pump station controls shall conform to third party safety certification. The panel shall bear thermostat shall be mounted on each pump casing and connected to a high pump opening any cover panel on the electronic pressure switch. Controls shall be provided to and liquid level controls. Check calibration of all instrumentation
a serialized UL label listed for “Enclosed Industrial Control Panels”. The enclosure, and temperature shutdown circuit. If casing temperature rises to a level sufficient to cause permit the operator to read the selected levels on the display. equipment, test manual control devices, and automatic control systems. Be
all components mounted on the sub-panel or control cover shall conform to UL damage, the thermostat causes the pump shutdown circuit to interrupt power to the motor. 5. The electronic pressure switch shall be equipped with pump start delay(s) preset ata 3. PART - EXECUTION alert to any undue noise, vibration or other operational problems.
descriptions and procedures. A visible indicator located on the control panel door shall indicate motor stopped due to fixed delay time of five (5) seconds. Circuit design in which application of power to the

D. Motor branch components to be of highest industrial quality, secured to the sub-plate with high pump temperature. The motor shall remain locked out until the pump has cooled and lag pump motor starter is contingent upon completion of the lead pump circuit shall not be 3.1. EXAMINATION B. Manufacturers Start-up Services
machine screws and lockwashers. Mounting holes shall be drilled and tapped; self-tapping circuit has been manually reset. Automatic reset of this circuit is not acceptable. acceptable.
screws shall not be used to mount any component. N. A duplex ground fault receptacle providing 115 VAC, 60 Hz, single phase current, will be 6. The electronic pressure switch shall be equipped with a simulator system capable of A. Contractor shall off-load equipment at installation site using equipment of 1. Co-ordinate station start-up with manufactures technical representative.

E. A properly sized heavy duty circuit breaker, with RMS interrupting rating of mounted on the side of the control enclosure. Receptacle circuit shall be protected by a 15 performing system cycle testing functions. The electronic pressure switch shall be sufficient size and design to prevent injury or damage. Station manufacture shall The representative or factory service technician will inspect the completed
10,000/14,000 amperes at 230/460 volts, shall be furnished for each pump motor. The ampere thermal-magnetic circuit breaker. capable of controlling liquid levels in either a pump up or pump down application. provide written instruction for proper handling. Immediately after off-loading, installation. He will calibrate and adjust instrumentation, correct or
circuit breakers must be sealed by the manufacturer after calibration to prevent tampering. 7. The electronic pressure switch shall be equipped with a security access code to contractor shall inspect complete pump station and appurtenances for shipping supervise correction of defects or malfunctions, and instruct operating
An operating mechanism installed on each motor circuit breaker shall penetrate the control 2.9. LIQUID LEVEL CONTROL prevent accidental set-up changes and provide liquid level set-point lock-out. damage or missing parts. Any damage or discrepancy shall be noted in written personnel in proper operation and maintenance procedures.
panel door. A padlockable operator handle shall be secured on the exterior surface. 8. The electronic pressure switch shall be equipped with one (1) 0-33 ft. W.C. input, claim with shipper prior to accepting delivery. Validate all station serial numbers 2. The equipment supplier shall also furnish the services of a qualified
Interlocks must prevent opening the door until circuit breakers are in “OFF” position. 1. The level control system shall start and stop the pump motors in response to changes in wet one (1) scalable analog input of either 0-5VDC, 0-10VDC, or 4-20mA, and one (1) and parts lists with shipping documentation. Notify the manufacturers service representative to inspect equipment installation make adjustments

F. An Allen Bradley or Square D reduced voltage solid state motor starter, and overload well level, as set forth herein. The level control system shall be capable of operating as 4-20mA scalable output. Output is powered by 10VDC supply. Load resistance for representative of any unacceptable conditions noted with shipper. and place equipment in permanent operation. The pump and controls
protection on all three phases, shall be furnished for each pump motor. Overload relays either an air bubbler type level control system, submersible transducer type system, or 4-20mA output shall be 100-400 ohms. manufacturer’s representative shall provide whatever time is required to

. . . L S . . . 3.2. INSTALLATION . . . . . . .

shall be solid-state block type, having visual trip indication with trip-free operation. ultrasonic transmitter type system. insure proper installation, operation and instruction. Service shall not be
Electrically resetting the overload will cause one (1) normally open and one (1) normally B. The level control system shall utilize an electronic pressure switch, which shall continuously 2. Analarm silence pushbutton and relay shall be provided to permit maintenance personnel to . . . L . . less than two 8-hour days on site to place the equipment in operation and
closed isolated alarm/control contact to reset, thus re-establishing a control circuit. Trip monitor the wet well level, permitting the operator to read wet well level at any time. Upon de-energize the audible alarm device while corrective actions are under way. After silencing A. Install, lgvel, align, a_nd lubricate pummp sta.tlon as mdlcz}ted onp r(?JeCt drawings. instruct personnel in operation. A second trip of not less than 6 hours on

. . S . . . . . . . . . . . Installation must be in accordance with written instructions supplied by the . .

setting shall be governed by solid-state circuitry and adjustable current setting. Additional operator selection of automatic operation, the electronic pressure switch shall start the the alarm device, manual reset of the alarm condition shall clear the alarm silence relay . . site, shall be scheduled about 60 days later to observe operation, make
features to include phase loss protection, selectable jam/stall protection and selectable motor for one pump when the liquid level in the wet well rises to the "lead pump start automatically. The pushbutton shall be oil tight design with contacts rated NEMA A300 mangfacthe attime (.)f delivery. . . . adjustments and instruct operators. The owner and engineer shall be
. " S ' N : . B. Suction pipe connections are vacuum tight. Fasteners at all pipe connections must . . -
ground fault protection. An overload reset pushbutton, mounted through the control panel level". When the liquid is lowered to the "lead pump stop level", the electronic pressure minimum. be fi . . . notified 48 hours in advance of each trip.
. . . . . . . . . e tight. Install pipe with supports and thrust blocks to prevent strain and
door, shall permit resetting the overload relays without opening the control panel door. switch shall stop this pump. These actions shall constitute one pumping cycle. Should the ibration on pump station piping. Install and secure all service lines (level

G. The control panel shall be equipped with a secondary lightning arrestor to minimize wet well level continue to rise, the electronic pressure switch shall start the second pump F.  The level control system shall be the air bubbler type, containing air bubbler piping, which v on pump piping. Install ure &l setv | 3.4. CLEANING
damage to the pump motors and control from transient voltage surges. when the liquid reaches the "lag pump start level" so that both pumps are operating. These extends into the wet well. A pressure sensor contained within the electronic pressure switch control, air release valve or pump drain lines) as r;gulred m wet well.

H. The control panel shall be equipped to monitor the incoming power and shut down the levels shall be adjustable as described below. shall sense the air pressure in this piping to provide wet well level signals for the remainder c Check motor and control.data plates fqr corjnpatlb1hty to site yoltage. Install and A. Prior to acceptance, inspect interior and exterior of pump station for dirt, splashed
pump motors when required to protect the motor(s) from damage caused by phase of the level control system. Two vibrating reed, industrial rated, air pumps shall be furnished test the station ground priorto connecting line voltage to station control panel. material or damaged paint. Clean or repair accordingly. Remove from the job site
reversal, phase loss, low voltage, and voltage unbalance. An integral time delay shall be L. The electronic pressure switch shall be capable of operating on a supply voltage of to deliver free air at a rate of approximately 5 cubic feet per hour and a pressure not to D. Pr.l(.)r to app 'lymg electrl'cal power to any motors or cor}trol cquipment, 'che'ck all all tools, surplus materials, scrap and debris.

. L . . ; . . . . . . . . wiring for tight connection. Verify that protective devices (fuses and circuit

provided to minimize nuisance trips. The motor(s) shall automatically restart when power 12VDC in an ambient temperature range of -10 degrees C (14 degrees F) through 55 exceed 7 psi. A selector switch shall be furnished to provide manual alternation of the air . . .
conditions return to normal. degrees C (131 degrees F). Control range shall be 0 to 12.0 feet of water with an overall pumps. The switch shall be connected in such a manner that either pump may be selected to breaker.S) conform to project fiemgg docum'cnt.s - Manually Op.erat.e circuit breakers
and switches to ensure operation without binding. Open all circuit breakers and
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3.5.  PROTECTION
A. The pump station should be placed into service immediately. If operation is
delayed, drain water from pumps and piping. Open motor circuit breakers and
protect station controls and interior equipment from cold and moisture.
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MECHANICAL GENERAL NOTES

1. ALL PERSONS PROPOSING TO SUBMIT QUOTATIONS IN ACCORDANCE WITH THESE PLANS AND SPECIFICATIONS ARE EXPECTED
TO VISIT THE SITE OF THE WORK COVERED BY THE DOCUMENTS AND ARE TO FAMILIARIZE THEMSELVES WITH THE EXISTING
CONDITIONS AS THEY AFFECT THE PROJECT. CLAIMS RESULTING FROM A FAILURE TO VISIT THE SITE OR INSPECT THE EXISTING
CONDITIONS WILL NOT BE CONSIDERED.

2. THE CONTRACTOR SHALL VERIFY ALL EXISTING CONDITIONS BEFORE COMMENCING WORK AND SHALL NOTIFY THE ARCHITECT IF
A CONDITION EXISTS WHICH PREVENTS THE CONTRACTOR FROM ACCOMPLISHING THE INTENT OF THE DOCUMENTS. FAILURE
TO NOTIFY THE ARCHITECT IN A TIMELY MANNER SHALL MEAN THE CONTRACTOR HAS PROCEEDED AT HIS OWN EXPENSE. NO
ADDITIONAL COST WILL BE CONSIDERED FOR ANY REWORK REQUIRED BECAUSE OF EXISTING CONDITIONS NOT BEING AS
INDICATED.

3. THE CONTRACTOR SHALL FURNISH ALL LABOR, MATERIALS AND EQUIPMENT FOR THE COMPLETION OF ALL MECHANICAL WORK
SHOWN ON THE DRAWINGS AND/OR SPECIFIED. THIS WILL INCLUDE ANY INCIDENTAL ACCESSORIES NECESSARY TO MAKE THE
WORK COMPLETE IN ALL RESPECTS AND READY FOR OPERATION.

4. CONTRACTOR SHALL SUBMIT SHOP DRAWINGS, PRODUCT DATA AND SAMPLES TO THE ARCHITECT/ENGINEER FOR APPROVAL.
WRITTEN SUBMITTALS SHALL BE FORWARDED IN SIX (6) COPIES AND CLEARLY MARKED TO INDICATE SPECIFIC ITEM,
PERFORMANCE OR CAPACITIES, SIZE, COLOR AND LOCATION OF USE. ALL SUBMITTALS SHALL BE CHECKED, DATED, PRESENTED
AND LABELED IN A CLEAR AND THOROUGH MANNER. SUBMITTALS SHALL INCLUDE, BUT ARE NOT LIMITED TO, THE FOLLOWING:
EXHAUST FANS, UNIT HEATERS, DUCT ACCESSORIES, AIR DEVICES . ALL ITEMS LISTED ON DRAWINGS AND/OR IN
SPECIFICATIONS ARE NOT INTENDED TO PRECLUDE THE USE OF OTHER PRODUCTS. THE CONTRACTOR SHALL BE RESPONSIBLE
FOR ALL MODIFICATIONS, REROUTING, RELOCATION AND VARIATIONS AT NO EXTRA COST TO THE OWNER WHEN AND IF
SUBSTITUTED ITEMS ARE APPROVED FOR USE.ALL WORK SHALL BE PERFORMED IN ACCORDANCE WITH THE APPLICABLE STATE
AND LOCAL CODES, THE NATIONAL FIRE PROTECTION ASSOCIATION (NFPA), THE ENVIRONMENTAL PROTECTION AGENCY (EPA)
AND THE LOCAL AUTHORITIES HAVING JURISDICTION.

5. THE CONTRACTOR SHALL BE RESPONSIBLE FOR FINAL COORDINATION OF TRADES WITH STRUCTURAL, PLUMBING, MECHANICAL,
ELECTRICAL AND SPRINKLER SYSTEMS AND PROVIDING NECESSARY OFFSETS, TRANSITIONS, PIPE REROUTING, MATERIALS AND
LABOR TO ARRANGE EQUIPMENT, DUCTWORK AND PIPING AS REQUIRED FOR A PROPER AND ACCESSIBLE INSTALLATION. CLOSE
COORDINATION WILL BE REQUIRED FOR ALL SERVICES ABOVE CEILING.

6. THE CONTRACTOR SHALL BE RESPONSIBLE FOR ALL LOW VOLTAGE WIRING AND CONDUITS SERVING ANY AUTOMATIC
TEMPERATURE CONTROLS RELATED ITEMS. THIS INCLUDES BUT IS NOT LIMITED TO THERMOSTATS, TIMECLOCKS, MOTOR
OPERATED DAMPER ACTUATORS, SMOKE DETECTORS, STATIC PRESSURE CONTROLLERS, END SWITCHES, FAN INTERLOCKS,
CONTACTORS AND ALL ACCESSORIES FOR A FULLY FUNCTIONING AUTOMATIC TEMPERATURE CONTROLS SYSTEM.

7. ALL PENETRATIONS SHALL BE SLEEVED. PENETRATIONS IN RATED ENCLOSURES SHALL BE SEALED WITH APPROVED FIRE
RESISTIVE MATERIALS. PENETRATIONS IN EXTERIOR ENCLOSURES SHALL BE SEALED WEATHERTIGHT. PENETRATIONS IN
FINISHED AREAS SHALL HAVE ESCUTCHEON PLATES OR FINISHED FLANGES.

EXHAUST FAN EF-01

GREENHECK MODEL NO. CW-095-VG

600 CFM, 0.375 IN SP, 1401 RPM, s HP
115V, 60 HZ, 3.4 FLA. PROVIDE GRAVITY
DAMPER, SPEED CONTROLLER, MOUNTING
SLEEVE AND BRACKET

- 31

MOUNT FAN 8' AFF

alig &

MARKEL ELECTRIC UNIT HEATER EUH-01
MODEL NO 5100, 7.5 KW, 480 V, 60 HZ, 3 PH.
PROVIDE INTEGRAL THERMOSTAT, MOUNTING
BRACKET AND DISCONNECT. MOUNT 8'-0" AFF.

36x24 INTAKE LOUVER. PROVIDE
MOTOR OPERATED DAMPER
MOUNTED LOUVER 18" AFF

FIRST FLOOR PLAN 1

3/8"=1'-0"

Lu+Smith
® ENGINEERS

5243 HICKORY PARK DRIVE,
SUITEC
GLEN ALLEN, VA 23059
P: 804.925.2600 F:804.925.2170
WWW.LSENGINEERS.NET
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Shenandoah Valley

RESIDENTIAL LAND DEVELOPMENT ENGINEERINC
SITE DEVELOPMENT ENGINEERING
LAND USE PLANNING & ZONING
LANDSCAPE ARCHITECTURE
LAND SURVEYING
ARCHITECTURE
STRUCTURAL ENGINEERING

Balzer and Associates, Inc
15871 City View Drive
Suite 200
Midlothian, VA 23113
804-794-0571

FAX 804-794-2635

OSEPH'T. SMITHE
Lic. No. 039588
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LIGHTING FIXTURE SCHEDULE ELECTF\) | C LEG EN D
TYPE MANUFACTURER CATALOG NUMBER VOLTS VOLT- FIXT |LAMPS DESCRIPTION REMARKS 0
AMPS EFF QTY TYPE
4 SURFACE MOUNTED, SEALED AND GASKETED FIXTURE PROVIDE WITH STAINLESS STEEL MOUNTING
A METALUX 4VT2-LD4-4-DR-UNV-L840-CD-1 WL 1201277 38 NA LED SUITABLE FOR WET LOCATIONS BRACKETS CAT[1VT2-SS-MBK_ E
1 1"X4’ LED LIGHT FIXTURE. UPPERCASE LETTER INDICATES TYPE. T —
WALL MOUNTED FULL CUT-OFF EXTERIOR LED FIXTURE ° g LOWERCASE LETTER INDICATES SWITCHING. bal
B SPAULDING LIGHTING LCC-12LU-2-PC1 1201277 1218 NA LED WITH 820 NOMINAL LUMENSIFIXTURE IS CONTROLLED BY Q |NCANDESCENT, H|D, FLUORESCENT OR LED FlXTURE, WALL MOUNTED. www.balzer.cc
INTEGRAL PHOTO-EYEL LETTER INDICATES TYPE. | New River Valle
w Rivi y
1 CONTRACTOR SHALL VERIFY THAT FIXTURES SPECIFIED ARE SUITABLE FOR CEILING TYPE AND REVISE IF NECESSARY PRIOR TO ORDERING! 1 20208V Richmond
2 CONTRACTOR SHALL USE 4100K COLOR CHARACTERISTICS FOR LIGHTING OR CLOSEST EJUIVILENT SURFACE PANELBOARDS Roanoke
3 ALL FIXTURES ARE BASIS FOR DESIGN EUIVILENT FIXTURES MAY BE USEDI CONTRACTOR SHALL SUBMIT ALTERNATE FIXTURES TO ENGINEER SO E/1UIVALENCY CAN BE VERIFED 480‘7?77V Shenandoah Valley
DISCONNECT VOLTAGE, POLES, AMP RATING RES'DEg?é;g\*/ﬁfé’;&’;?xZTJEEE’:{%’:;EER'NG
480V, 3P,60A E,EIJI:-S"E SIZ,\IEéNEhl_lSIéOE%URE TYPE LAND USE PLANNING & ZONING
N F, N EMA 4X M LANDSCAPE ARCHITECTURE
Sy SINGLE POLE, SNAP—STYLE DISCONNECT et
STRUCTURAL ENGINEERING
S SWITCH, SINGLE POLE, MOUNT 48" AFF, UON. Tiiﬁgsg:rﬁféﬁgﬁgﬁ:gﬁe
PANEL PSH SCHEDULE PHASE TO PHASE VOLTS[ 480 PANEL PSL SCHEDULE PHASE TO PHASE VOLTS 208 I ENVIRONMENTAL & SOIL SCIENCE
OCCUPANCY SENSOR. DUAL TECHNOLOGY, WETLAND DELINEATIONS & STREAM EVALUATIONS
PANELBOARD CHARACTERISTICS ™ PHASE TO NEUT VOLTS[ 277 PANELBOARD CHARACTERISTICS PHASE TO NEUT VOLTS[ 120 INFRARED AND ULTRASONIC —
VOLTS!| 4801277V VOLTS(1120208 WP Balzer and Associates. Inc
PHASES( 3 MAIN LUGS [ 00A PHASES( 3 MAIN CIRCUIT BREAKER100A » Inc.
WIRES | 4 MINIMUM SHORT CIRCUIT RATING 175K RMS SYM AMPS WIRES( 4 MINIMUM SHORT CIRCUIT RATING 15K RMS SYM AMPS REQE:FT?CLE' DUPALEE’ NEMAT 57,22R' WALL MOTUNTED - 448 Peppers Ferry Road
SOLID NEUTRAL, GROUND BAR SERIES RATED WITH UPSTREAM DEVICE SOLID NEUTRAL, GROUND BAR SERIES RATED WITH UPSTREAM DEVICE \}VIB;—WEA'THLIJ-:%'\IA.ROO(I-E_ MOUNT 6" ABOVE COUNTER,
CKTL] POLE LOAD | CONN_. CONN[ AMPS BREAKER NO & WIRE SIZE | COND/| CKT.] POLE LOAD | CONNIJ CONN AMPS BREAKER NO & WIRE SIZE | COND_ IG—_ISOLATED GROUND. CTR=COUNTER LEVEL Chirstiansburg, VA 24073
NO| NOI DESCRIPTION TYPE | KVA A B C P | AT | PHASE | NEUT |GND| SIZE NO(I| NOI DESCRIPTION TYPE | KVA A B C P | AT | PHASE | NEUT | GND | SIZE :AFF—MO 1 SHT o T AT
1 5210 1 1 |BLOCK HEATER E 1 83 1 20 112 M2 | 12 XX =MOUNTING HEIGHT, EWC=ELECTRIC WATER COOLER - 540-381-4290
T=TAMPER RESISTANT
3 3 | PUMP (1, STAGE 1 VIA CONTROL PANEL E 43123 5210 3 90 3 8 A" 3 3 | BATTERY CHARGER E 01 08 1 20 1712 M2 | 12 GF| FAX 540-381-4291
S 5200 S 5 | CONTROL PANEL E 01 018 1 20 1012 12 2 q:P 18” AFF, UON. PROVIDE A DEVICE WITH INTEGRAL GROUND
7 9110 7 7 | RECEPTACLES R 030 30 1 20 1712 M2 | 12
FAULT INTERRUPTER,
9 9 | PUMP (1, STAGE 2 VIA CONTROL PANEL E 79181 9710 3 | 125 32 | 112" 9 9 | RECEPTACLES R 054 45 1 20 1712 M2 | 12 p
11 9710 11 11 | MOTORIZED LOUVER M 01 08 1 20 1712 M2 | 12 »
13 35 13 | 13 |EXHAUST FAN EF-1 M 041 34 1 20 112 A2 | 12 @ QUAD RECEPTACLE, NEMA 5-20R, UON. 18" AFF UON.
15 [ 15 |PSL VIA 30 KVA XFMR 2188 35 3 50 | SEE RISER DIAGRAM 15 | 15 |LIGHTING L 027 23 1 20 1712 M2 | 12 iy GROUND FAULT INTERRUPTER RECEPTACLE, NEMA 5-20R, UON.
17 35 17 | 17 |SPACE -
19 90 19 19 | SPACE é MOTOR CONNECTION |
21 21 | UH-1 E 715 90 3 20 3012 M2 | M2 | 34 21 21 | SPACE
23 910 23 23 |SPACE ® EQUIPMENT CONNECTION
25 00 2 2 | SPACE
o7 57 | TVSS 00 3 0 37 o o 34" 4 4 SPACE TRANSIENT VOLTAGE SURGE SUPPRESSOR ]
29 00 0 7 |SPACE HOMERUN
31 31 |SPACE 00 8 8 | SPACE
—-|» PARTIAL HOMERUN, INDICATES MORE THAN 1 CIRCUIT
35 | 35 |SPACE 00 12 | 12 |SPACE
37 | 37 |SPACE 00 14 | 14 |SPACE Q) THERMOSTAT
39 | 39 |SPACE 00 10 | 10 | SPACE 1
41 41 | SPACE 00 18 18 | SPACE MAGNETIC STARTER. NEMA SIZE AS INDICATED.
2 5210 20 | 20 |SPACE
4 4 | PUMP 2, STAGE 1 VIA CONTROL PANEL E 43123 5210 3 90 3 8 A" 22 | 22 |SPACE
0 5210 24 | 24 |SPACE
8 9110 TOTALS 288 | 148 700 117 A
10 | 10 |PUMP (2, STAGE 2 VIA CONTROL PANEL E 79181 9110 3 | 125 32 | 112" ABBREVIAT|ONS . Lg:s/,gg/zazglzs N
12 9.0 A AMPERES “ S
14 | 14 |SPACE 010 AC ABOVE COUNTER
10| 10 [SPACE 00 AFCI ARC FAULT CIRCUIT INTERRUPTER
18 | 18 |SPACE 010 AFF ABOVE FINISHED FLOOR
20 | 20 |SPACE 00 ATS AUTOMATIC TRANSFER SWITCH
22 | 22 |SPACE 00 BKR BREAKER H
24 | 24 |SPACE 00 C CONDUIT I
201 | 20 |SPACE 00 CAB CABINET w
28 | 28 |SPACE 00 CAT CATALOG
30 | 30 |SPACE 00 CKT(S) CIRCUIT(S) 2 LLl
32 32 |SPACE 010 COND CONDITION - O
34 | 34 |SPACE 00 CONN CONNECTION — —l
30 300 |SPACE 00 OFIC OWNER FURNISHED, INSTALLED BY CONTRACTOR I_ :
38 38 |SPACE 00 GFl GROUND FAULT INTERRUPTER < n
40 40 |SPACE 00 GND GROUND
22 22 |SPACE o0 G ISOLATED GROUND - LL <
TOTALS 250140 | 3085 | 3085 | 3085 E\V/VA E:tg\vﬁ%—AMPERES 7)) T Z
O
SIZING CALCULATIONS MCB MAIN CIRCUIT BREAKER l_ o — Y
MLO MAIN LUG ONLY —
CONNECTED LOADS DEMAND FACTOR X o=
NEUT NEUTRAL wz o =
RECEPTACLE 090 FIRST 10 KVA [ 100", REMAINDER(] 501 09 NF NON—FUSED — X -
LIGHTING 027 1000 027 NIC NOT IN CONTRACT - E oa = i
MECHANICAL 05 1000 0151 NO NUMBER w 2 =
ECUIPMENT 25418 1007 254178 PNL PANEL ! o w Qs
TOTAL KVA CONNECTED 2515 TOTAL KVA DEMAND 250141 g%i gggTTE'aAEAN SQUARE Y o W (ZD 8
|
FEEDER DEMAND AMPS 3085 AMPS TT¥I§S 1T_$éll\(l:‘iIENT VOLTAGE SURGE SUPPRESOR < & |— E IiJ
FEEDER SIZE AT 800 385 AMPS UON UNLESS OTHERWISE NOTED (o HTY O S0
257 SPARE CAPACITY 482  AMPS V VOLTS
2 Z
VA VOLT—AMPERES LL] <
VP VAPOR PROOF m n O
W WATTS 0 14
WP WEATHER PROOF O
XFER TRANSFER ~ 2
—l
o|
DRAWN  BY JTP
DESIGNED  BY  WRJ
| chEcked BY  wry
DATE 08/09/2017
l scae AS NOTED
REVISIONS:
B
William R Jennings, Jr. N
Consulting Engineering, PC SHEET NO.
316 Brook Park Place, Suite A3
Forest, VA 24551 A
Phone: (434) 525-7099
Fax:  (757) 282-2636
Email:  bjennings@jenningspe.com [ |
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/CT CABINET

PUMP CONTROL
PANEL

ATS—PSH

(//////

XFMR—-PSL

PSL-9

WP
GFl

SPECIFIC NOTES:

480V, 38, 250KW(300KVA) LIQUID COOLED DIESEL
GENERATOR WITH BLOCK HEATER AND BATTERY CHARGER.
GENERATOR BREAKER SHALL SELECTIVELY COORDINATE
WITH PUMP CIRCUIT BREAKERS IN PANEL PSH. SEE CIVIL
DRAWINGS FOR GENERATOR LOCATION. SEE GENERATOR
PAD DETAIL THIS SHEET.

480V, 38, 400A, 4—POLE, SERVICE ENTRANCE RATED
AUTOMATIC TRANSFER SWITCH WITH 100% RATED 480V, 39,
400A MAIN CIRCUIT BREAKER.

CIRCUIT BREAKER COORDINATION FOR LEGALLY REQUIRED
STANDBY SYSTEM IS BASED ON GE FG RECORD PLUS
PREMEON BREAKERS FOR THE SERVICE AND GENERATOR
BREAKERS AND GE FE RECORD PLUS PREMEON FOR THE
PUMPS. CIRCUIT BREAKERS OF OTHER MANUFACTURERS
WILL BE ACCEPTABLE IF THEY MEET THE SAME LEVEL OF
COORDINATION AND ALL OTHER PERTINENT REQUIREMENTS

REFLECTING TOMORROW

www.balzer.cc

New River Valley
Richmond
Roanoke
Shenandoah Valley

RESIDENTIAL LAND DEVELOPMENT ENGINEERING
SITE DEVELOPMENT ENGINEERING
LAND USE PLANNING & ZONING
LANDSCAPE ARCHITECTURE
LAND SURVEYING
ARCHITECTURE

PSL-7 OF THE DOCUMENTS. STRUCTURAL ENGINEERING
GEOTECHNICAL ENGINEERING
TRANSPORTATION ENGINEERING
ENVIRONMENTAL & SOIL SCIENCE

WETLAND DELINEATIONS & STREAM EVALUATIONS

Balzer and Associates, Inc.

PROVIDE NORMALLY CLOSED MOTORIZED DAMPER
INTERLOCKED WITH EXHAUST FAN TO SERVE INTAKE
LOUVER. PROVIDE LINE VOLTAGE RELAY SUCH THAT
MOTORIZED DAMPER SHALL OPEN WHEN FAN RECEIVES
SIGNAL TO ENERGIZE FROM FAN/THERMOSTAT. DAMPER L
SHALL BE CLOSED IF FAN IS OFF.

30" MIN.

PSL—15 B

30" MIN.

448 Peppers Ferry Road
Chirstiansburg, VA 24073
540-381-4290
FAX 540-381-4291

MOTOR FOR
PUMP #2,
STAGE #1

WP

MOTOR FOR
/ PUMP #1,
STAGE #1 GFl K

"~ PSH—9 ViA
CONTROL PANEL |

fCONTRoAL PANEL
d d
N / arv sl FEa PRy Z 2

. - by PSH—3 VIA - 1
] : L E : L = CONTROL PANEL | — |

S P ey o= ) )

=S
AN\ | &
|
1

MOTOR FOR
PUMP #2,
STAGE #2 —

PSH—4 VIA
CONTROL PANEL

—  PSH-10 VIA'

|—MOTOR FOR
PUMP #1,
STAGE #2

AL 1 ~ LY

s

i

= T2

ig ’ il

|
[
EUH-01

i

PSH—21 ~
= =
- 1

N

AN

AN < )MOTORIZED
DAMPER

FLOOR PLAN - POWER

SCALE = 3/8"=1'-0"

FLOOR PLAN - LIGHTING D

SCALE = 3/8"=1'-0" E1.1

A

E1.1

|
EXTERIORINTERIOR e 2|
4—5KCMIL IN BUMP > (@)
4” CONDUIT 4#2/0 & 1#6 GND CONTROL METALLIC WATER SERVlCE\ < —
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SECTION 26 0519 D. Wiring Connectors for Terminations: 2. Damp Locations: Use insulating covers specifically designed for the connectors, G. Grounding for Separate Building or Structure Supplied by Feeder(s) or Branch 3.03 FIELD QUALITY CONTROL i, Anchors and Fasteners:
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 1. Prov_ide '_terminal_ lugs for connecting conductors to equipment furnished with electrical tape,‘or heajc shrmk tu_bmg. _ . Circuits: A. See Section 01 4000 - Quality Requirements, for additional requirements. 1) Unless otherwise indicatec_i aqd where not otheryvise restr‘icte_d, use the
PART 1 GENERAL terminations designed for terminal lugs. a. Forl‘connlectlohnslwuh insulating covers, apply outer covering of moisture 1. Provide grounding electrode system for each separate building or structure. B. Inspect and test in accordance with NETA ATS except Section 4. anchor and fastener types indicated for the specified applications.
. . S sealing electrical tape. . . . . . . ; ;
1.01 ADMINISTRATIVE REQUIREMENTS 2. Where over-sized C(_)nductors are larger than the equipment terminations can b. For tag od connecti(f)ns follow same procedure as for drv locations but apol 2. Provide equipment grounding conductor routed with supply conductors. C. Perform inspections and tests listed in NETA ATS, Section 7.13. 2) Concrete: Use preset concrete inserts, expansion anchors, or screw O
o accommodate, provide connectors suitable for reducing to appropriate size, but : ped > Ame procs Y PPLY . : . . D. Perform ground electrode resistance tests under normally dry conditions anchors.
A. Coordination: . . . . outer covering of moisture sealing electrical tape. 3. For each disconnecting means, provide grounding electrode conductor to : JHILS o > i : . . ) .
_ _ _ . not less than required for the rating of the overcurrent protective device. ‘ . . connect equipment ground bus to grounding electrode system. Precipitation within the previous 48 hours does not constitute normally dry 3) Solid or Grout-Filled Masonry: Use expansion anchors or screw anchors.
1. C(})lordlnat.e sizes (})lf r}ilceway?, boxes, and equlp.menilencllos?res. 1nstal.led under 3. Copper Conductors Size 8 AWG and Larger: Use mechanical connectors or 3. Wet Locations: Use heat shrink tubing. 4. Do not make anv connections and remove any factorv-installed fumners between conditions. 4) Hollow Masonry: Use toggle bolts.
¥t er szctlc;ns vy1t t e actua;1 (f:ondulcttors (tio be installed, including adjustments compression connectors where connectors are required. L. Insulate ends of spare conductors using vinyl insulating electrical tape. ’ neutral (groun deyd) conductors and ground Y vy Jump E. Investigate and correct deficiencies where measured ground resistances do not 5) Hollow Stud Walls: Use toggle bolts. -
> COl’.l " or.s1zes 1nc.r e .or v a.ge P . . 4. Stranded Conductors Size 10 AWG and Smaller: Use crimped terminals for M. Field-Applied Color Coding: Where vinyl color coding electrical tape is used in lieu H. Separately Derived Svstemn Grounding: . comply with specified requirements. 6) Steel: Use beam clamps.
2. COOI'-dlné-lte Wlﬂ'-l electrical equlpment installed under ot_her sections to provide connections to terminal screws. of integrally colored insulation as permitted in Part 2 under "Color Coding", apply - S¢p Y ) Yy ] & o F. Submit detailed reports indicating inspection and testing results and corrective 7) Sheet Metal: Use sheet metal screws.
terminations suitable for use with the conductors to be installed. 5. Conductors for Control Circuits: Use crimped terminals for all connections half overlapping turns of tape at each termination and at each location conductors are 1. Separately derived systems include, but are not limited to: actions taken. 8) Wood: Use wood screws.
3. Notify Engineer of any conflicts with or deviations from the contract documents. ' , . A , : accessible. a. Transformers (except autotransformers such as buck-boost transformers). END OF SECTION 26 0526 9) Plastic and lead anchors are not '
e . . - - . . . . . . . . permitted.
Obtain direction before proceeding with work. E. ES(; I‘I:I)ltt;SceoLI:;?;?;lr(;r;?gﬁ;ﬁ?iﬁ;;ﬁ;lﬁg?aﬁg; lacement connectors designed for N. Identify conductors and cables in accordance with Section 26 0553. b. Generators, when neutral is switched in the transfer switch. 10) Powder-actuated fasteners are not permitted N
"\ ot Dt Provide manufeturerssndod catlo e nd s et F Do ot s st i conmstors 3 bsAG o ton sl g P Unles sl it 0 b nclude,proids G commetom ol condtor et thely toundod el g e, Ui 1) Hammerdrvn nchors nd steners et et
. Product Data: Provide manufacturer's standard catalog pages and data sheets for connectors. . Unless specifically indicated to be excluded, provide final connections to a . 12) Preset Concrete Inserts: Continuous metal channel (strut) and spot inserts
cor.lducto.rs .and cables, ipcluding detailed inforrpation on mater.ials, construction, . lated Sori ) d d f dard equipment and dpvices, including those furnished by others, as required for a otherwise indicated, make connection at neutral (grounded) bus in source SECTION 26 0529 )speciﬁcally dosigned to bs ast in conorete Ceilings,(walls), e fll)oorS.
ratings, listings, and available sizes, configurations, and stranding. G. Tw1§t on Insulated Spring Connectors. Rated 600 V, 221, egrees F for stan ar complete operating system. enclosure. . —
eld ity C | applications and 302 degrees F for high temperature applications; pre-filled with i o ) HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS (a) Comply with MFMA-4.
B. Field Qua 1ty' ontro Tc.ast Reports.. . o N sealant and listed as complying with UL 486D for damp and wet locations. 3.04 FIELD QUALI.TY CONTROF . 3. Prov1dte boilclhlr)lg. {lc.ilmpefr to conndect derl\t/ed stylstemt gropqdeq cct);lductor to . PART 1| GENERAL (b) Channel Material: Use galvanized steel.
C. Mapufacturer S Inste}llanon Instructions: Indlcate application cqnd1t10n§ and H. Mechanical Connectors: Provide bolted type or set-screw type. A. Inspect and test in accordance with NETA ATS, except Section 4. Eeifﬁs dm? a 1 ut tmg rzme an tnfafe; me 3 water PIPIdI{g m , etarfia Sfergl 1.01 ADMINISTRATIVE REQUIREMENTS (c) Manufacturer: Same as manufacturer of metal channel (strut) framing
limitations of use stlpulatgd by prochiuct.testlng agency. Include Instructions for I Compression Connectors: Provide circumferential type or hex type crim B. Perform inspections and tests listed in NETA ATS, Section 7.3.2. The insulation y the dertved system, Where not already used as a grounding electrode for the A. Coordination: system.
storage, handling, protection, examination, preparation, and installation of product. : Pressis : yp yP p ; : ; ; derived system. Make connection at same location as grounding electrode : : )
fi t resistance test is required for all conductors. The resistance test for parallel X . . . 13) Post-Installed Concrete and Masonry Anchors: Evaluated and recognized | M
D. Proiect Record Documents: Record actual installed circuiting arrangements. Record conliguration. conductors listed as optional is not required conductor connection. 1. Coordinate sizes and arrangement of supports and bases with the actual i ¢ ry : s . et
' tJ I routi ' 8 & ' J. Crimped Terminals: Nylon-insulated, with insulation grip and terminal P 1 ) 4 Outdoor S . Where th fth tely derived svstem is located equipment and components to be installed. by ICC Evaluation Service, LLC (ICC-ES) for compliance with applicable
actual routing. configuration suitable for connection to be made 1. Disconnect surge protective devices (SPDs) prior to performing any high - Lutdoor source: Yyhere the source of the separately derived system 1s focate , , , » , building code.
1.03 QUALITY ASSURANCE 206 WIRING ACCESSORIES ’ potential testing. Replace SPDs damaged by performing high potential testing outside the building or structure supplied, provide connection to grounding 2. Coordinate the work with other trades to provide additional framing and PART 3 EXECUTION
. . . ) i i ials required for installation.
A. Conform to requirements of NEPA 70. with SPDs connected. electrode at source in accordance with NFPA 70. materials req
A. Electrical Tape: . ) . L . s . . 3.01 EXAMINATION ||
B. Product Listing Organization Qualifications: An organization recognized by OSHA ectrical lape C. Correct deficiencies and replace damaged or defective conductors and cables. 5. Provide system bonding jumper to connect system grounded conductor to 3. Coordinate corr_lpatlblhty of s_upport and attachment components with mounting A Verify that field measurements are as shown on the drawines
as a Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities L. Yigyl Colo? Coding Electri_cal Tgpe: Integrally (?olored to match color §ode END OF SECTION 26 0519 equipment ground .bus. Make connection at same locat.ion as grounding electrode surfaces at the installed locations. : ] y i ) gs-
having jurisdiction. indicated; listed as complying with UL 510; I thickness of 7 mil; conductor connection. Do not make any other connections between neutral 4. Coordinate the arrangement of supports with ductwork, piping, equipment and B. zi)er;lf}(])r?;ittsmoummg surfaces are ready to receive support and attachment
PART 2 PRODUCTS regstant to abrasion, corrosion, and sunlight; suitable for continuous temperature (grounded) conductors and ground on load side of separately derived system other potential conflicts installed under other sections or by others. _p S . ‘ _ _ .
environment up to 221 degrees F. disconnect. } . . . o C. Verify that conditions are satisfactory for installation prior to starting work. L
2.01 CONDUCTOR AND CABLE APPLICATIONS o Vinvl Insulating Electrical Tane: C i ith ASTM D3005 and listed 6. Where th d first di . ) . | 5. Notify Engineer of any conflicts with or deviations from the contract documents. 3.02 INSTALLATION
A. Do not use conductors and cables for applications other than as permitied by NFPA " complying with UL 510; minimmurm thickness of 7 mil:resstant o abrasion, SECTION 26 0529 " provide supply-side bonding jumper between source and fist disconnectin Obiain direction before proceeding with work, " A nstallproducts in accordance with manufacturer'sinstructi
70 and product listing. plying 310; of 7:mil; , GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS p pply g jump g 1.02 SUBMITTALS . Install products in accordance with manufacturer's instructions.
o o o o ) corrosion, and sunlight; conformable for application down to 0 degrees F and means. ) B. Perform work in accordance with NECA 1 (general workmanship)
B. Provide single conductor building wire installed in suitable raceway unless otherwise suitable for continuous temperature environment up to 221 degrees F PART 1 GENERAL L Bondi d Eaui Groundine: A. Product Data: Provide manufacturer's standard catalog pages and data sheets for : . ‘ ‘ -
indicated. permitted. or required . . Bonding and Equipment Grounding: metal channel (strut) framing systems C. Install anchors and fasteners in accordance with ICC Evaluation Services, LLC
’ ’ ' 3. Rubber Splicing Electrical Tape: Ethylene Propylene Rubber (EPR) tape 1.01  ADMINISTRATIVE REQUIREMENTS i i i i i ' CC-ES luati diti f h licabl
C. Nonmetallic-sheathed cable is not permitted. Ivi P _t};g ASTM D43 85 g thi kpy £30 mil: suitabl If’ ’ A. Coordination: 1. Provide bonding for equipment grounding conductors, equipment ground busses, B. Shop Drawings: Include details for fabricated hangers and supports where materials (ICC-ES) evaluation report conditions of use where applicable.
complying wi ; minimum thickness of 30 mil; suitable for . : i i i i i o S de i 1di ;
D. Underground feeder and branch-circuit cable is not permitted. cont?nyo i e ire emeironment w10 194 desees F and short-term 266 ‘ . o metallic equipment enclosures, metallic raceways and boxes, device grounding or methods other than those indicated are proposed for substitution. D. Provide independent support from building structure. Do not provide support from
‘ . : uou p | up g 1. Verify exact locations of underground metal water service pipe entrances to termmgls, and o‘ther normally non-qurrent-caryymg conductive mater‘lals C. Manufacturer's Instructions: Indicate application conditions and limitations of use piping, ductwork, or other systems.
E. Service entrancc.: cable is n?t permitted. degrees F overload service. building. @c}osmg elecftrlcal conductors/equlpment or likely to become energized as ’ stipulated by product fes tin' avenc Irlflu de instructions for storage. handlin E. Unless specifically indicated or approved by Engineer, do not provide support from
F. Armored cable is not permitted. 4. Electrical Filler Tape: Rubber-based insulating moldable putty, minimum 2. Coordinate the work with other trades to provide steel reinforcement complying indicated and in accordance with NFPA 70. prcr))tection Zxr;mination prgpa%atio}rll. and installation of product . & suspended ceiling support system or ceiling grid. K
G. Metal-clad cable. i§ not permitted. . ;l:cir;ess; of 125 mil; suitable for continuous temperature environment up to 176 with specified requirements for concrete-encased electrode. 2. P.rovihde insulated equipment grounding conducto.r in each feede.r and branch 103 QU ALIT;{ ASSURAN’CE ' F. Unless specifically indicated or approved by Engineer, do not provide support from
H. Manufactured wiring systems are permitted only as follows: & o 4 . . . . ‘ . 3. Notify Engineer of any conflicts with or deviations from the contract documents. cireut ra‘cevsfay. Do not us.e racew?ys as sole equipment grour‘ldmg con(‘iuctor. A. Comply with NFPA 70. roof deck.
2.02 CONDUCTOR AND CABLE GENERAL REQUIREMENTS 5. Varm_shed Cambrlc Electrical Tap_e. Cptton cambrlc fabrlc tape3 with or without Obtain direction before proceeding with work. 3. Where circuit conductor sizes are increased for voltage drop, increase size of B. Comply with applicable buildine code G. Do not penetrate or otherwise notch or cut structural members without approval of
A. Provide products that comply with requirements of NFPA 70. adheswe, 011-pr1med a}nd coated Wlth high-grade 1nsulat1ng'varmsh; mimimum B. Sequencing: equipment grounding conductor proportionally in accordance with NFPA 70. ’ Py PP g ’ Engineer. -
. . . ) ) thickness of 7 mil; suitable for continuous temperature environment up to 221 L . . . . 1.04 DELIVERY, STORAGE, AND HANDLING .
B. Provide products listed, classified, and labeled as suitable for the purpose intended. d 1. Do not install eround rod electrodes until final backfill and compaction is 4. Unless otherwise indicated, connect wiring device grounding terminal to branch L ) ) H. Equipment Support and Attachment:
. . egrees F. : g p ircuit : t di duct d to outlet b ith bonding i A. Receive, inspect, handle, and store products in accordance with manufacturer's .
C. Provide new conductors and cables manufactured not more than one year prior to Moi line Electrical Tape: Insulati . d laminated complete. circuit equipment grounding conductor and to outlet box with bonding jumper. instructions 1. Use metal fabricated supports or supports assembled from metal channel (strut)
installation. 6. 01Asture Sealing ecF rical lape. Insu ‘atmg mgstlc compour ‘amlnate o 1.02 SUBMITTALS 5. Terminate branch circuit equipment grounding conductors on solidly bonded . to support equipment as required
. Lo . . . flexible, all-weather vinyl backing; minimum thickness of 90 mil. : ‘ . . PART 2 PRODUCTS ’
D. Unless specifically indicated to be excluded, provide all required conduit, boxes, equipment ground bus only. Do not terminate on neutral (grounded) or J

wiring, connectors, etc. as required for a complete operating system.
E. Comply with NEMA WC 70.

F. Thermoplastic-Insulated Conductors and Cables: Listed and labeled as complying
with UL 83.

G. Thermoset-Insulated Conductors and Cables: Listed and labeled as complying with
UL 44.

H. Conductors for Grounding and Bonding: Also comply with Section 26 0526.

—

Conductor Material:

1. Provide copper conductors only. Aluminum conductors are not acceptable for
this project. Conductor sizes indicated are based on copper.

2. Copper Conductors: Soft drawn annealed, 98 percent conductivity, uncoated
copper conductors complying with ASTM B3, ASTM B8, or ASTM
B787/B787M unless otherwise indicated.

B. Heat Shrink Tubing: Heavy-wall, split-resistant, with factory-applied adhesive;
rated 600 V; suitable for direct burial applications; listed as complying with UL
486D.

C. Wire Pulling Lubricant: Listed; suitable for use with the conductors or cables to be
installed and suitable for use at the installation temperature.

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that interior of building has been protected from weather.
B. Verify that work likely to damage wire and cable has been completed.

C. Verify that raceways, boxes, and equipment enclosures are installed and are properly
sized to accommodate conductors and cables in accordance with NFPA 70.

D. Verify that field measurements are as shown on the drawings.
E. Verify that conditions are satisfactory for installation prior to starting work.

A. Product Data: Provide manufacturer's standard catalog pages and data sheets for
grounding and bonding system components.

B. Field quality control test reports.

C. Project Record Documents: Record actual locations of grounding electrode system
components and connections.

QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Product Listing Organization Qualifications: An organization recognized by OSHA
as a Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities
having jurisdiction.

PART 2 PRODUCTS
2.01 GROUNDING AND BONDING REQUIREMENTS

A. Do not use products for applications other than as permitted by NFPA 70 and

product listing.

isolated/insulated ground bus.

6. Provide bonding jumper across expansion or expansion/deflection fittings
provided to accommodate conduit movement.

7. Provide bonding for interior metal piping systems in accordance with NFPA 70.
This includes, but is not limited to:

a. Metal water piping where not already effectively bonded to metal
underground water pipe used as grounding electrode.

b. Metal process piping.
8. Provide bonding for interior metal air ducts.
9. Provide bonding for metal building frame.

10. Provide bonding for metal siding not effectively bonded through
attachment to metal building frame.

2.01 SUPPORT AND ATTACHMENT COMPONENTS
A. General Requirements:

1. Provide all required hangers, supports, anchors, fasteners, fittings, accessories,
and hardware as necessary for the complete installation of electrical work.

2. Provide products listed, classified, and labeled as suitable for the purpose
intended, where applicable.

3. Where support and attachment component types and sizes are not indicated,
select in accordance with manufacturer's application criteria as required for the
load to be supported with a minimum safety factor of 4. Include consideration
for vibration, equipment operation, and shock loads where applicable.

4. Do not use products for applications other than as permitted by NFPA 70 and
product listing.

5. Do not use wire, chain, perforated pipe strap, or wood for permanent supports

2. Use metal channel (strut) secured to studs to support equipment surface-mounted
on hollow stud walls when wall strength is not sufficient to resist pull-out.

3. Use metal channel (strut) to support surface-mounted equipment in wet or damp
locations to provide space between equipment and mounting surface.

4. Unless otherwise indicated, mount floor-mounted equipment on properly sized 3
inch high concrete pad constructed in accordance with Section 03 3000.

5. Securely fasten floor-mounted equipment. Do not install equipment such that it
relies on its own weight for support.
I. Conduit Support and Attachment: Also comply with Section 26 0534.
J. Box Support and Attachment: Also comply with Section 26 0537.
K. Interior Luminaire Support and Attachment: Also comply with Section 26 5100.
L. Exterior Luminaire Support and Attachment: Also comply with Section 26 5600.
M. Preset Concrete Inserts: Use manufacturer provided closure strips to inhibit concrete

3. Tinned C Cond Comnlv with ASTM B33 3.02 PREPARATION B ; ifically indicated to b luded de all ired J. Pole-Mounted Luminaires: Also comply with Section 26 5600. unless specifically indicated or permitted. seepage during concrete pour.
o fned ~-oppet Or} uctors: Comply wit ' A. Clean raceways thoroughly to remove foreign materials before installing conductors - Unless specifically indicate to be excluded, provide all required components, 2.02  GROUNDING AND BONDING COMPONENTS 6. Steel Components: Use corrosion resistant materials suitable for the N. Secure fasteners according to manufacturer's recommended torque settings.
J. Minimum Conductor Size: and cables conductors, connectors, conduit, boxes, fittings, supports, accessories, etc. as A. General Requirements: envi t wh oi talled O. Remove temporary supports
. . 3 . : environment where installed. . :
1. Branch Circuits: 12 AWG. 3.03 INSTALLATION necessary for 2 corrllple.te grolu nqlng and.bondlng syste@. 1. Provide products listed, classified, and labeled as suitable for the purpose Indoor Dry Locations: Use zinc-plated steel unl therwise indicated P. Identify independent electrical component support wires above accessible ceilings H
o o ) C. Where conductor size is not indicated, size to comply with NFPA 70 but not less . P ’ ’ purp a. Indoor Dry Locations: Use zinc-plated steel uniess otherwise imdicated. ) y penc . P Support A &
2. Control Circuits: 16 AWG. A. Circuiting Requirements: than applicable minimum size requirements specified. intended. b. Outdoor and Damp or Wet Indoor Locations: Use fiberglass, stainless steel or (oply where speCI.ﬁcal.ly indicated or permltted) with color distinguishable from
K. Where conductor size is not indicated, size to comply with NFPA 70 but not less 1. Unless dimensioned, circuit routing indicated is diagrammatic. D. Grounding System Resistance: 2. Provide products listed and labeled as complying with UL 467 where applicable. appro(;ed squivalent unless otherwise indicated. All treatment areas shall be 03 ;76111{31;?) Su%’zriz‘;isé%x;iiﬁjce with NFPA 70.
than applicable mmm.lum size requirements specified 2. When circuit destination is indicated and routing is not shown, determine exact 1. Achieve specified grounding system resistance under normally dry conditions B. Conductors for Grounding and Bonding, in Addition to Requirements of Section 26 C(.)HSI ered we o.ca tons ) ) Q
L. Conductor Color Coding: routi ; . . . o . 0526: c. Zinc-Plated Steel: Electroplated in accordance with ASTM B633. A. Inspect support and attachment components for damage and defects.
outing required. unless otherwise approved by Engineer. Precipitation within the previous 48 . ) . . .. . ) o ) ) ) o : ]
1. Color code conductors as indicated unless otherwise required by the authority 3. Arrange circuiting to minimize splices. hours does not constitute normally dry conditions. 1. Use insulated copper conductors unless otherwise indicated. d. Galvanized Steel: Hot-dip galvanized after fabrication in accordance with B. Repair cuts and abrasions in galvanized ﬁmshe; using zinc-rich pa}mt recommended
having jurisdiction. Maintain consistent color coding throughout project. 4 Include circuit lenath - ed to install ed dovi i 10 £t of 2. Grounding Electrode System: Not greater than 5 ohms to ground. when tested a. Exceptions: ASTM A123/A123M or ASTM A153/A153M. by manufacturer. Replace components that exhibit signs of corrosion.
. Include circuit lengths required to install connected devices within 0 . : > : ) : : . .
2. Color Coding Method: Integrally colored insulation. location shown. . according to IEEE 81 using "fall-of-potential" method. 1) Use bare copper conductors where installed underground in direct contact B. g:lsljggoif dCable Supports: Straps, clamps, etc. suitable for the conduit or cable to C. Sgggg;gﬁgmemles and replace damaged or defective support and attachment
a. Conductors size 4 AWG and larger may have black insulation color coded o . .. . . 3. Between Groundin : : : with earth. ’ ’
) . A " ) . g Electrode System and Major Electrical Equipment Frames, ) ] ] . ) ) . .
using vinyl color coding electrical tape. 5 %amtam separation of wiring for emergency systems in accordance with NFPA System Neutral, and Derived Neutral Points: Not greater than 0.5 ohms, when 2) Use bare copper conductors where directly encased in concrete (not in 1. Conduit Straps. Qne-hole or two-hole type; steel or malleab}e iron fqr 1.ndoor END OF SECTION 26 0529
: R o ’ ’ ’ raceway) dry locations. Stainless steel for outdoor, damp or wet locations. This includes
3 CO}&B?{?;; V. 3 Phase. 4 Wire § 6. Circuiting Adjustments: Unless otherwise indicated, when branch circuits are E G tes(;ed u];ng p((i)m;—to-pomt methods. C. Connectors for Gro;m ding and Bonding: all treament buildings and structures.
a. ’ ase, 4 Wire System: shown as separate, combining them together in a single raceway is not permitted - Grounding Electrode System: ' ' - i
’ : L . S . 2. Conduit Clamps: Bolted type unless otherwise indicated.
1) Phase A: Brown. . S . 1. Provide connection to required and supplemental erounding electrodes indicated 1. Description: Connectors appropriate for the application and suitable for the )
2) Phase B: Orange 7. Corgm(;n Neutrals: U?letis othc?rwllse Eldlczted’ shha.rmg.:)f n:g?;?l/ gr(t’m;lded to form grounding electrg de system pp & & conductors and items to be connected; listed and labeled as complying with UL C. Outlet Box Supports: Hangers, brackets, etc. suitable for the boxes to be supported. SE%2§1;6]2534
: : conductors among up to three single phase branch circuits of different phases : . . b . )
3) Phase C: Yellow. installed in the same raceway is not permitted. Provide dedicated a. Provide continuous grounding electrode conductors without splice or joint. 467. S . . D. l:;[ljl?rllg}(ls;ﬁte)l Szirgts)scljz?aﬁgggﬁtstﬁtzmasécgsa:;g?; fzrtl)cril;frii(ivcaiztfems?rislgrmetal PART | GENERAL
4) Neutral/Grounded: Gray. neutral/grounded conductor for each individual branch circuit. b. Install grounding electrode conductors in raceway where exposed to physical 2. Unless otherwise indicated, use exothermic welded connections for ficld-assembly of SUDDOTS £ ’ q
: : . . o . d Bond dine electrode conductor to metalli t each underground, concealed and other inaccessible connections. y pports. 1.01 REFERENCE STANDARDS
b. 208Y/120 V, 3 Phase, 4 Wire System: B. Install products in accordance with manufacturer's instructions. amage. Sond grounding electrode conductor to metallic raceways at eac 1. Comply with MFMA-4 A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit
. . . i ing i ise indi i i . yw -4 . .I - American National Standard for Electrical Rigi eel Conaui
1) Phase A: Black. C. Perform work in accordance with NECA 1 (general workmanship). end with bonding jumper. 3. Unless otherwise indicated, use mechanical connectors, compression connectors, .
2) Phase B: Red D. Installation in Raceway: (g P) 2. Metal Underground Water Pipe(s): or exothermic welded connections for accessible connections. 2. Channel (Strut) Used as Raceway (only where specifically indicated): Listed (ERSC); 2005.
3) Phase C: Blue. | Tape ends of conductors and cables to prevent infiltration of moisture and other a. Provide connection to underground metal domestic and fire protection (where a. Exceptions: and labeled as complying with UL 5B. B g\l\lds;)cggoss- American National Standard for Steel Electrical Metallic Tubing
4) Neutral/Grounded: White. ’ corlftaminants P present) water service pipe(s) that are in direct contact with earth for at least 1) Use exothermic welded connections for connections to metal building 3. Channel Material: ’ : . . . . .
¢. Equipment Ground, All Systems: Green ’ 10 feet at an accessible location not more than 5 feet from the point of frame. a. Indoor Dry Locations: Use galvanized steel. C. (AEI;II\iIC()jg;)O?)g American National Standard for Electrical Intermediate Metal Conduit
: ’ ’ : 2. Pull all conductors and cables together into raceway at same time. entrance to the building D. Ground Bars: b. Glass Reinforced Pol h ; .
d. For modifications or additions to existing wiring systems, comply with , . L ) . o . . ' ’ - Glass Reinforced Polyurethane ; o ; ‘oo
existing color code when existing code complies with NFPA 70 and is 3. Do not damage conductors and cables or exceed manufacturer's recommended b. Provide bonding jumper(s) around insulating joints/pipes as required to make 1. Description: Copper rectangular ground bars with mounting brackets and ¢. Outdoor and Damp or Wet Indoor Locations: Use fiberglass or stainless steel. D. NECA 1 - Standard for Good W(_)rkmanshlp in E.lectru-:a‘l Construction; 2010.
approved by the authority having jurisdiction. maximum pulling tension and sidewall pressure. pipe electrically continuous. insulators. All fittings and hardware for stainless steel channel shall be stainless steel. E. NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT); 2013.
e. For control circuits, comply with manufacturer's recommended color code. 4. Use suitable wire pulling lubricant where necessary, except when lubricant is not c. Provide bonding jumper argund Wate.r mf:ter of sufficient length to permit 2 Size: As indicated. All fitting and hardware for fiberglass channel shall be Glass Remforced F. NECA 111 - Standard for Installing Nonmetallic Raceways (RNC, ENT, LENC);
2.03 SINGLE CONDUCTOR BUILDING WIRE recommended by the manufacturer. removal of meter without disconnecting jumper. 3. Holes for C ) As indicated ed ) be mad Polyurethane, except that components that must be metal (springs) shall be 2003.
: . t : t t t . i . . . .
A. Description: Sinele conductor insulated wire E. Paralleled Conductors: Install conductors of the same length and terminate in the 3. Metal In-Ground Support Structure: oles for lonnec 1<.)ns S indicated or as required for connections to be made stainless steel. G. NEMA FB1 - F1.tt1ngs,.Cast Metal Boxes, and Conduit Bodies for Conduit,
B. Condurc)tor étrancigin ) . same manner. a. Provide connection to metal in-ground support structure that is in direct E. Ground Rod E.ectrodes. 4. Minimum Channel Thickness: Steel sheet, 12 gage, 0.1046 inch. Electrical Metallic Tubing, and Cable; 2012.
) & o F. Secure and support conductors and cables in accordance with NFPA 70 using contact with earth in accordance with NFPA 70. 1. Comply with NEMA GR 1. 5. Minimum Channel Dimensions: 1-5/8 inch width by 13/16 inch height. H. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit; 2013.
L. Fee@ers and Branch CITCUIIE ; suitable supports and methods approved by the authority having jurisdiction. Provide 4. Concrete-Encased Electrode: 2. Material: Copper-bonded (copper-clad) steel. E. Hanger Rods: . NEMA TC 3 - Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit
a S%ze 10 AWG and Smaller: Solid. 1gd§pengen: suplg ort frt(;lm bulltdmg struture. Do not provide support from raceways, a. Provide connection to concrete-encased electrode consisting of not less than 3. Size: 3/4 inch diameter by 10 feet length, unless otherwise indicated. 1. Rod Material: and Tubing; 20_15’ ) . )
b. Size 8 AWG and Larger: Stranded. piping, ductwork, or other systems. . 20 feet of either steel reinforcing bars or bare copper conductor not smaller PART 3 EXECUTION o Indoor Drv Locations: Threaded zinc-olated steel unless otherwise indicated J. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority
2. Control Circuits: Stranded. G. Install conductors with a minimum of 18 inches of slack at each outlet. than 4 AWG embedded within concrete foundation or footing that is in direct 3.01 EXAMINATION b. Outd ryd D .W Indoor L p . ons: Use fiboral . 1 Having Jurisdiction, Including All Applicable Amendments and Supplements.
C. Insulation Voltage Rating: 600 V H. Neatly train and bundle conductors inside boxes, wireways, panelboards and other contact with earth in accordance with NFPA 70. ) ) ) ) ) - Out oor and Lamp or et In oor ocations: Use hiberglass or stainless steel. K. UL 1 - Flexible Metal Conduit; Current Edition, Including All Revisions. D
: ) : ’ equipment enclosures. . A. Verify that work likely to damage grounding and bonding system components has All fittings and hardware for stainless steel channel shall be stainless steel. L. UL 6 - Electrical Rigid Metal Conduit.Steel: C Edition. Tncluding All
D. Insulation: herwise identif / ded cond h cated 5. Ground Rod Electrode(s): been completed. All fitting and hardware for fiberglass channel shall be Glass Reinforced : 6 - Blectrical Rigid Metal Conduit-Steel; Current Edition, Including
1. Copper Building Wire: Type XHHW-2. .- Group or otherwise identify neutral/grounded conductors with associate a. Provide three electrodes in an equilateral triangle configuration unless B. Verify that field measurements are as shown on the drawings. Polyurethane, except that components that must be metal (springs) shall be Revisions.
ungrounded conductors inside enclosures in accordance with NFPA 70. otherwise indicated or required. ) . } . . . . stainless steel. M. UL 360 - Liquid-Tight Flexible Steel Conduit; Current Edition, Including All
2.04 MANUFACTURED WIRING SYSTEMS . Make wiri . : ified wiri t C. Verify that conditions are satisfactory for installation prior to starting work. -
L . . . . . - Make wiring connections using speciiied wiring connectors. b. Space electrodes not less than 10 feet from each other and any other ground 2 Minimum Size. Unless Otherwise Indicated or Required: Revisions. —
A Description: Manufactured wiring assemblies complying with NFPA 70 Article 604, 1. Make splices and taps only in accessible boxes. Do not pull splices into electrode 3.02 INSTALLATION . Equi é 1/2 inch di 1 ' N. UL 514B - Conduit, Tubing, and Cable Fittings; Current Edition, Including All
and listed and labeled as complying with UL 183. ’ L . . o o L . A. Tnstall prod i d ith f; IS i i a. bBquipment Supports: inch diameter. : - ’ ’ ’ ’
raceways or make splices in conduit bodies or wiring gutters. . Where locat t indicated, locate electrode(s) at least 5 feet outsid - Install products mn accordance with manufacturer's mstructions. : . Revisions.
B. Provide components necessary to transition between manufactured wiring system v . P ‘ , e ‘ . ¢ b .le(:ir.e ocation is n;) 1nd1<t:.a e¢, fJocate elee rqu(st) ! leats. lee outside B. Perform work in accordance with NECA 1 (general workmanship) b. Busway Supports: 1/2 inch diameter. . . o
and other wiring methods 2. Remove appropriate amount of conductor insulation for making connections uilding perimeter foundation as near as possibie to electrical service : : ¢. Single Conduit up to 1 inch (27 mm) trade size: 1/4 inch diameter O. UL 651 - Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings; Current
o & ) without cutting, nicking or damaging conductors. entrance; where possible, locate in softscape (uncovered) area. C. Ground Rod Electrodes: Unless otherwise indicated, install ground rod electrodes d. Si gl Conduit 1 P than 1 inch (27 . d' re: 3/8 inch di ' . Edition, Including All Revisions. C
C. Branch Circuit Cables: . . L 6. Provide additional ground electrode(s) as required to achieve specified vertically. Where encountered rock prohibits vertical installation, install at 45 degree - oingle Londuit larger aI? inch ( .mm) re.l € s1Z.e. Inch diameter. P. UL 797 - Electrical Metallic Tubing-Steel; Current Edition, Including All Revisions.
. . . 3. Do not remove conductor strands to facilitate insertion into connector. . . . . T S tt for Multinle Conduits: 3/8 inch d "
1. Conductor Stranding (Size 10 AWG and Smaller): Solid. grounding electrode system resistance. angle or bury horizontally in trench at least 30 inches (750 mm) deep in accordance ¢. lrapeze Support for Multiple Conduits: Inch diameter. Q. UL 1242 - Electrical Intermediate Metal Conduit-Steel: Current Edition, Includin
2. Insulation Voltage Rating: 600 V 4. Clean contact surfaces on conductors and connectors to suitable remove 1 G dBar: Provid db " . ) ) with NFPA 70 or provide ground plates. £ Outlet Boxes: 1/4 inch diameter. . Al Revioors ; > g
. : . ; : : ; . Ground Bar: Provide ground bar, separate from service equipment enclosure, ) o ) ) o . . .
3. Insulation: Type THHN zgflrl?es;?(r)lr, slf;f(:zsésand ofher contaminates. Do not use wire brush on plated for common connection point of grounding electrode system bonding jumpers as 1. Outdoor Installations: Unless otherwise indicated, install with top of rod 12 g Luminaires: 1/4 inch diameter.
4G ding: Full-size inteeral equi ¢ di duct . ' ) . . ‘ permitted in NFPA 70. Connect grounding electrode conductor provided for inches below finished grade. h. Non-Penetra}tlng Rooftop Supports for Low-Slope Roofs: Steel pedestals with ]
. Grounding: Full-size integral equipment grounding conductor. 5. Mechanlca(ll Cdonnectors. .Secure connections according to manufacturer's service-supplied system grounding to this ground bar. D. Make grounding and bonding connections using specified connectors. thermoplastic or ru}ll)ber basesil that rfst on top of gooﬁng membrane},l not .
. i recommended torque settings. . . S . . . . . iri tt ttot tructu t trating t
3. Armor: Steel, interlocked tape. ) d £ . . a. Ground Bar Size: 1/4 by 2 by 12 inches unless otherwise indicated or 1. Remove appropriate amount of conductor insulation for making connections requlrgig an}.,t; ac m:[nf ? ©roots rufc dre and not penetrating the Tooting
D. Connectors: Keyed and color-coded to prevent interconnection of different voltages. 6. Compression Connectors:. Secure connections using manufacturer's required. without cutting, nicking or damaging conductors. Do not remove conductor ?SseBm y,s'WI ! S:DPO 'IX;resda‘lS SF:CI lle -d —_
E. Fixture Leads: Type TFN insulation. recom@ended tools and dies. o . b. Where ground bar location is not indicated, locate in accessible location as strands to facilitate insertion into connector. ) inzseentaltzizi of iorsglrllglssmlflgl ute load sufficiently to prevent B
2.05 WIRING CONNECTORS K. In?;ll]jfe ;phtches and1 .ta;is. that a}ael madle rnth urgnsula}fed.colnntectortshustlrllg rrtlethods near as possible to .serv1ce. d1sconn§ct enclosure. . 2. Remove nonconductive paint, enamel, or similar coating at threads, contact 2) Attachment/Support Fixtures: AS recommended by manufacturer, same
A. Description: Wiring connectors appropriate for the application, suitable for use with Zlclllu?vafen(irto Enii%i?i 1:;11;(;:/11(: to;rslsu ation and mechanical strength at feas c. Grounq Be}r Mountmg Height: 18 inches above finished floor unless points, and contact surfaces. type as indicated for equival e.nt indoor hangers and supports. ’
the conductors to be connected, and listed as complying with UL 486A-486B or UL . ‘ o 4 . otherwise indicated. 3. Exothermic Welds: Make connections using molds and weld material suitable 3) Mounting Height: Provide minimum clearance of 6 inches under
486C as applicable. 1. Dry Locations: Use insulating covers specifically designed for the connectors, F. Service-Supplied System Grounding: . . . . : n
lectrical t heat shrink tubi for the items to be connected in accordance with manufacturer's supported component to top of roofing. g o .
B. Connectors for Grounding and Bonding: Comply with Section 26 0526. ¢ e; rlcta aé)e, or e:.‘ s nf‘} t mlg. deaat ¢ of rubber shlici 1. For each service disconnect, provide grounding electrode conductor to connect recommendations. William R J ennings, Jr.
. . a. For taped connections, first a adequate amount of rubber splicin : . ) ) . . . .
C. Wiring Connectors for Splices and Taps: P . Pply adeq P g neutral.(gr.oun.ded) service conductlor to grounding electrode sysFem. Upless 4. Mechanical Connectors: Secure connections according to manufacturer's COHS“ltlng Englneerlng PC
] ) ) ) electrical tape or electrical filler tape, followed by outer covering of vinyl otherwise indicated, make connection at neutral (grounded) bus in service ! ’
1. Copper Conductors Size 8 AWG and Smaller: Use twist-on insulated spring insulating electrical tape. disconnect enc losur’e g recommended torque settings. 316 Brook Park Place, Suite A3
connectors. b. For taped connections likely to require re-entering, including motor leads, first ) h ice di . i in bondine i 1 5. Compression Connectors: Secure connections using manufacturer's Forest, VA 24551 A
2. Copper Conductors Size 6 AWG and Larger: Use mechanical connectors or apply varnished cambric electrical tape, followed by adequate amount of - ror ea(zi serglci 1scopnect,tprov1 zi’nam hon mgt J;H}[Per to CtOTIIIHZCtSGUtT? recommended tools and dies. Phone: (434) 525-7099
compression connectors. rubber splicing electrical tape, followed by outer covering of vinyl insulating (grounded) bus to €quIpMEnt ground bus where Not factory-instatied. 1Jo no E. Identify grounding and bonding system components in accordance with Section 26 Fax: (757) 282-2636
electrical tape. mai<e Zny (;)thefr conpecgpns between neutral (grounded) conductors and ground 0553 Email:  bjennings@jenningspe.com
on load side of service disconnect.
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1.02 ADMINISTRATIVE REQUIREMENTS 2.05 FLEXIBLE METAL CONDUIT (FMC) I. Penetrations: 9. Sheet-Steel Boxes: Comply with NEMA OS 1, and list and label as complying N. Underground Boxes/Enclosures: B. Identification for Conductors and Cables:
A. Coordination: A. Description: NFPA 70, Type FMC standard wall steel flexible metal conduit listed 1. Do not penetrate or otherwise notch or cut structural members, including with UL S14A. ‘ . 1. Install enclosure on gravel base, minimum 6 inches deep. 1. Color Coding for Power Conductors 600 V and Less: Comply with Section 26
. L : PO : ’ ootings and grade beams, without approval of Structural Engineer. : : ’ 2. Flush-mount enclosures located in concrete or paved areas. .
1. Coordinate minimum sizes of conduits with the actual conductors to be installed and labeled as complying with UL 1, and listed for use in classified firestop systems foot d grade b ithout 1 of Structural Engi 10 Cast Metal Boxes: Comply with NEMA FB 1, and list and label as p 0519
0 . . . N ’ to be used. . . L complying with UL 514A; furnish with threaded hubs T T o
including adjustments for conductor sizes increased for voltage drop. B. Fittings: 2. Make penetrations perpendicular to surfaces unless otherwise indicated. - o T _ _ 3. Mount enclosures located in landscaped areas with top at 1 inch above finished 2. Use identification nameplate or identification label to identify color code for
2. C.oc')rdinate .the arrangement of con(.iuits With stmctural members, ductwqu, . 1 Dg . _— . A PR 1 e T abeled 3. Provide sleeves for penetrations as indicated or as required to facilitate ll.th t BOXZS for. Stllltppf(‘)lrtlnégtLI:)mlnalresrtarzl(.i guell.mﬁ; lzian.st:hl;ls:ed as tLsll(;ltable for grade. upgrounded and grounded power (_:on.duct_ors insi.de door or enclosure at each
piping, equipment and other potential conflicts installed under other sections or - eSCHption.  TILINES COMpIyIng wi and fisted and fabeled as installation. Set sleeves flush with exposed surfaces unless otherwise indicated © type and weight of foad 10 be supported, furnished with fixture stud to 4. Provide cast-in-place concrete collar constructed in accordance with Section 03 piece of feeder or branch-circuit distribution equipment when premises has
by others. complying with UL 514B. or required. accommodate mounting of luminaire where required. 3000, minimum 10 inches wide by 12 inches deep, around enclosures that are feeders or branch circuits served by more than one nominal voltage system.
— 3. Verify exact conduit termination locations required for boxes, enclosures, and 206 Li. l\ldIi;:”rliilefllj;erlt‘e];;i;}rEE;llif];l;zi&rin.cONDUIT LEMC 4. Conceal bends for conduit risers emerging above ground. lz'constn}?c(;it:: ﬁgf)(n}g?izg t]'?:l\(;icci)sr;nisti?gu;gg:gi %(())’;e:s of single-piece not located in concrete areas. 3. Uile Wtifz ?ﬂd cable mafktefsl to igéntitfy circ?it.numbegortother (iieSiiIiaﬁO?th
: : : . . - . .. L . . , indicated for power, control, and instrumentation conductors and cables at the
equipment installed under other sections or by others. Q - ‘ ‘( ) ‘ 5. Seal interior of conduits entering the building from underground at first o ) ) ) ' 5. Install additional bracing inside enclosures in accordance with manufacturer's followin locgtionS'
4. Coordinate the work with other trades to provide roof penetrations that preserve A. Description: NFPA 70, Type LEMC polyvinyl chlgnde (PVC) Jacketed steel accessible point to prevent entry of moisture and gases. 13. Minimum Box Size, Unless Otherwise Indicated: instructions to minimize box sidewall deflections during backfilling. Backfill & ‘ )
the integrity of the roofing system and do not void the roof warranty. flexible metal conduit listed and labeled as complying with UL 360. . _ o a. Wiring Devices: 4 inch square by 1-1/2 inch deep (100 by 38 mm) trade size. with cover bolted in place. a. At each source and load connection.
. ' . . o B. Fittings: 6. Where conduits penetrate waterproof membrane, seal as required to maintain . ) i . barri d wiring devi b. Within boxes when more than one circuit is present.
N 5. Notify Engineer of any conflicts with or deviations from the contract documents. . : integrity of membrane. 14. Wall Plates: Comply with Section 26 2726. 0. Ins.ta permgnent arrier between ganged wiring devices when voltage between . ) | N i d cabl | N
Obtain direction before proceeding with work. 1. Description: Fittings complying with NEMA FB 1 and listed and labeled as . . o . . C. Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic adjacent devices exceeds 300 V. ¢. Within equipment enclosures when conductors and cables enter or leave the
B. S . complying with UL 514B 7. Make penetrations for roof-mounted equipment within associated equipment inches: P. Close unused box openings enclosure.
- sequencing: ‘ openings and curbs where possible to minimize roofing system penetrations. : ’ ' . . o .
. . 4 lmi12 ! _ _ . . S - ~ 4, tape t tif t les.
1. Do not begin installation of conductors and cables until installation of conduit is 2. Material: Use Stainless Steel. Where penetratlons are necessary, seal as indicated or as requlred to preserve 1. Comply with NEMA 250, and list and label as complymg with UL 50 and UL Q Inst.all blal'lk wall plates 09 _]unCthl’l boxes and on outlet boxes with no devices or [-JSG ur‘lderground w.arnmg ape 1o identi y direct buried cables
== complete between outlet, junction and splicing points. 2.07 ELECTRICAL METALLIC TUBING (EMT) integrity of roofing system and maintain roof warranty. Include proposed 50E, or UL 508A. equlpment 1nsta.11ed or de51gr.1atefi for future use. . . C. Identification for Boxes:
1.03 SUBMITTALS A. Description: NFPA 70, Type EMT steel electrical metallic tubing complying with locations of penetrations and methods for sealing with submittals. 2. NEMA 250 Environment Type, Unless Otherwise Indicated: R. Provide grounding and bonding in accordance with Section 26 0526. 1. Use voltage markers to identify all systems.
A. Product Data: Provide manufacturer's standard catalog pages and data sheets for ANSI C80.3 and listed and labeled as complying with UL 797. 8. Install firestopping to preserve fire resistance rating of partitions and other a. Indoor Clean, Dry Locations: Type 1, painted steel. S. Identify boxes in accordance with Section 26 0553. 2. Use identification labels to identify circuits enclosed.
conduits and fittings. B. Fittings: clements, using materials and methods specified in Section 07 8400. b. Outdoor Locations, Damp or Wet Locations and All Process Areas: Type 4X, 3.03 CLEANING D. Identification for Devices:
M B. Shop Drawings: 1. Description: Fittings complying with NEMA FB 1 and listed and labeled as J. Underground Installation: stainless steel or fiberglass. A. Clean interior of boxes to remove dirt, debris, plaster and other foreign material. 1. Wiring Device and Wallplate Finishes: Comply with Section 26 2726.
1. Include proposed locations of roof penetrations and proposed methods for complying with UL 514B. 1. Minimum Cover, Unless Otherwise Indicated or Required: 3. Junction and Pull Boxes Larger Than 100 cubic inches: 3.04 PROTECTION 2. Use identification label or engraved wallplate to identify serving branch circuit
sealing. 2. Material: Use steel or malleable iron. a. Underground, Exterior: 36 inches. a. Provide hinged-cover enclosures unless otherwise indicated. A. Immediately after installation, protect boxes from entry of moisture and foreign for all receptacles.
C. Project Record Documepts: Record actual routing for conduits installed 3. Connectors and Couplings: Use compression (gland) or set-screw type. b. Under Slab on Grade: 12 inches to bottom of slab. b. B.oxes 6 square feet and Larger: Provide sectionalized screw-cover or D Orga;‘g?;lg;l ;Zag;’;;’r installation of conductors. 3. Use identification label or engraved wallplate to identify load controlled for
|| underground and conduits 2 inch (53 mm) trade size and larger. a. Do not use indenter type connectors and couplings. 2. Provide underground warning tape in accordance with Section 26 0553 along hinged-cover enclosures. wall-mounted control devices controlling loads that are not visible from the
1.04 QUALITY ASSURANCE 2.08 RIGID POLYVINYL CHLORIDE (PVC) CONDUIT entire conduit length for service entrance where not concrete-encased. 4. Cabinets and Hinged-Cover Enclosures, Other Than Junction and Pull Boxes: control location and for multiple wall-mounted control devices installed at one
A. Conform t-o fequiremer-lts (.)f NFPA. 70. - o . A. Description: NFPA 70, Type PVC rigid polyviny! chloride conduit complying with K. Embedment Within Structural Concrete Slabs No Permitted: a. Proyide lockable hinged covers, all locks keyed alike unless otherwise l(‘)cati(?n. o
B. Product Listing Organlzatlon Ql{allﬁcatlonsz An organization recognized by OSHA NEMA TC 2 and listed and labeled as complying with UL 651; Schedule 40 unless L. Concrete Encasement: Where conduits not otherwise embedded within concrete are indicated. _ SECTION 26 0553 E. Identification for Luminaires:
L as a Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities otherwise indicated, Schedule 80 where subject to physical damage; rated for use indicated to be concrete-encased, provide concrete with minimum concrete cover of b. Back Panels: Painted steel, removable. IDENTIFICATION FOR ELECTRICAL SYSTEMS 1. Use permanent red dot on luminaire frame to identify luminaires connected to
having jurisdiction. with conductors rated 90 degrees C 3 inches on all sides unless otherwise indicated. c. Terminal Blocks: Provide voltage/current ratings and terminal quantity emer
. . : gency power system.
1.05 DELIVERY, STORAGE, AND HANDLING B. Fittings: M. Conduit Movement Provisions: Where conduits are subject to movement, provide suitable for purpose indicated, with 25 percent spare terminal capacity. PART 1 GENERAL 2.02 IDENTIFICATION NAMEPLATES AND LABELS
A. Receive, inspect, handle, and store conduit and fittings in accordance with 1. Manufacturer: Same as manufacturer of conduit to be connected. expansion and expansion/deflection fittings to prevent damage to enclosed D. Boxes for Hazardous (Classified) Locations: Listed and labeled as complying with 1.01 ADMINISTRATIVE REQUIREMENTS A. Identification Nameplates:
manufacturer's instructions. o o ) ) ) conductors or connected equipment. This includes, but is not limited to: UL 1203 for the classification of the installed location. A. Coordination: .
- 2. Description: Fittings complying with NEMA TC 3 and listed and labeled as . L . . . . . 1. Materials:
PART 2 PRODUCTS complying with UL 651; material to match conduit. 1. Where conduits cross structural joints intended for expansion, contraction, or 1. NEMA 250 Environment Type, Unless Otherwise Indicated: 1. Verify final designations for equipment, systems, and components to be a. Indoor Clean, Dry Locations: Use plastic nameplates
2.01 CONDUIT APPLICATIONS 2.09 ACCESSORIES deflection. a. Outdoor Locations, Damp or Wet Locations and All Process Areas: Type 4X, identified prior to fabrication of identification products. b. Outdoor Loca’ltionS' Use 1as. tic namenlates suitable f;)r exterior use
A. Do not use conduit and associated fittings for applications other than as permitted by ' . . . . . . 2. Where conduits are subject to earth movement by settlement or frost. stainless steel. B. Sequencing: : : p p :
NEPA 70 and product listi A. Conduit Joint Compound: Corrosion-resistant, electrically conductive; suitable for i ) ] ] ) ) ' ' 2. Plastic Nameplates: Two-layer or three-layer laminated acrylic or electrically
K . I.)ro. uc. SHne- . . . use with the conduit to be installed. N. Conden;atlon Preventlon.: Wher.e COHdIll.tS Cross barr1er between areas of potenﬂal E. Underground Boxes/Enclosures: 1. Do not conceal items to be identified, in locations such as above suspended non-conductive phenolic with beveled edges; minimum thickness of 1/16 inch;
5 Ul abrwse it ind s sk hrvbe i, e oo 55, ot Cment o PYC Contitnd Fiigs A commended by it S5l empertrs drnl o ideslg g o ol sl 1. Dsripton. g aen b b e i s ook
applics, comply wri)th the mopsrt) restric ti\./e requirements. Where con duiIt) rt)ype for a of conduit and fittings to be installed. inch?des but is not Limited fo. p p ‘ Coversbwlltth legend indicating type of service and stainless steel tamper resistant 2. Do not install identification products until final surface finishes and painting are a. Exception: Provide minimum thickness of 1/8 inch when any dimension is
. ) . : - ) ings: i i ’ ' cover bolts. lete ter than 4 inch
articular application is not specified, use galvanized steel rigid metal conduit. C. Pull Strings: Use nylon cord with average breaking strength of not less than 200 . . . o _ o ‘ complete. greater than 4 inches.
C %n dergrourll) ;) : ¢ ¢ pound-force. 1. Where conduits pass from outdoors into conditioned interior spaces. 2. Size: As indicated on drawings. 1.02 SUBMITTALS 3. Mounting Holes for Mechanical Fasteners: Two, centered on sides for sizes up
1 ' L Und Sl.b Grade: Use salvanized stecl siid metal conduit. infermediat PART 3 EXECUTION 2. Where conduits pass from unconditioned interior spaces into conditioned interior 3. Depth: As required to extend below frost line to prevent frost upheaval, but not A. Product Data: Provide manufacturer's standard catalog pages and data sheets for to 1 inch high; Four, located at corners for larger sizes.
. Under Slab on Grade: Use galvanized steel rigid metal conduit, intermediate spaces. less than 12 inches. h prod . . ]
. L . 3.01 EXAMINATION €ss than each product. B. Identification Labels
metal conduit (IMC), or rigid PVC conduit. ; : o : : L . . . . . s ’ )
) Exerior. D1 B U A - | " A. Verify that field measurements are as shown on drawings. O. Provide grounding and bonding in accordance with Section 26 0526. 4. Applications: B. Shqp Drgwmgs: Pr9v1de schedule of items to be identified indicating proposed 1. Materials: Use self-adhesive laminated plastic labels; UV, chemical, water, heat,
. xterlor? : irect- 1.11‘16 : Use ga Van.1z.e stee. rigi met.a. conduit. . B. Verify that mounting surfaces are ready to receive conduits. 3.03 FIEL.D QUALITY CONTROL . . o . a. Sideyvalks and Landscaped Areas Subject Only to Occasiona} Nondeliberate designations, matenals,.legends, -and forme-lts. . N o and abrasion resistant.
J 3. :i‘jg}ilgrzqgtilldcg Eldyl:;?g}lg;]fn)l;Z?g;;ﬁﬁfgggfg;g;igsmon to galvanized steel C. Verify that conditions are satisfactory for installation prior to starting work. A Eepalr c1;ts fmd ali{amlons m galvamztedt}fl ItnShE.sbl.ltsn.lg chf'nCh paint recommended ;;eh%gulagr lT radfﬁc; Use polymer concrete enclosures, with minimum SCTE c. hganlllf:lcslger S Ir(llstrltl(t:tl(zps: Indicate ? p;;hzat%ontcorifhtlor;s antd hmlteguor(;SI.Of use 2. Text: Use factory pre-printed or machine-printed text. Do not use handwritten
. y manufacturer. Replace components that exhibit signs of corrosion. , Tier 8 load rating. stipulated by product testing agency. Include instructions for storage, handling, S
o 3.02 INSTALLATION L. . . . o . . . text unless otherwise indicated.
D. Embedded Within Concrete: A Install broducts i 4 h facturer's instructi B. Correct deficiencies and replace damaged or defective conduits. b. Parking Lots, in Areas Subject Only To Occasional Nondeliberate Vehicular protection, examination, preparation and installation of product. CF t for Eaui ¢ Identification:
1. Within Slab on Grade: Not permitted. B. Pnsfa pro ulc( S mn accodr ance Wlll ngacril fc urers Ins rukc lonsil. 3.04 CLEANING Traffic: Use polymer concrete enclosures, with minimum SCTE 77, Tier 15 1.03 QUALITY ASSURANCE - rormat for bquipment fdentriication:
| 2. Within Slab Above Ground: Not permitted, erform wor _1n accor: e%n?e wi ‘ (genera‘ workmanship) _ A. Clean interior of conduits to remove moisture and foreign matter. load rating. A. Conform to requirements of NFPA 70. 1. Minimum Size: 1 inch by 2.5 inches.
C. Install galvanized steel rigid metal conduit (RMC) in accordance with NECA 101. ¢. Do not use polymer concrete enclosures in areas subject to deliberate 1.04 FIELD CONDITIONS 2. Legend:
3. Within Concrete Walls Above Ground: Use galvanized steel rigid metal conduit. D. Install intermediate metal conduit (IMC) in accordance with NECA 101. 305 - PROTECTION vehicular traffic. . : : : : Equipment designation or other approved description
E. Concealed Within Masonry Walls: Use galvanized steel rigid metal conduit or o ] i - ] A. Immediately after installation of conduit, use suitable manufactured plugs to provide . A. Do not install adhesive products when ambient temperature is lower than a. bquipment designation or other approved description.
- Concealed Within Masonr (IMC). E. Install rigid polyvinyl chloride (PVC) conduit in accordance with NECA 111. protection from entry of moisture and foreign material and do not remove until ready 5. Polymer Concrete Underground Boxes/Enclosures: Comply with SCTE 77. recommended by manufacturer. 3. Text: All capitalized unless otherwise indicated.
FC led Within Hollow Stud W s U Ivanized | rieid | dui F. Conduit Routing: for installation of conductors. a. Combination fiberglass/polymer concrete boxes/enclosures are acceptable. PART 2 PRODUCTS 4. Minimum Text Height:
: t t : t t t, , : . L o . ' '
in(t):r(;flae deiate rlneglll cgncci)lj\i/t (Illi/IC) aorsel e Cireicg:l \I/Iil:tljl?i c Stfginlgilm\r/ln;)a conaut 1. Unless dimensioned, conduit routing indicated is diagrammatic. END OF SECTION 26 0534 PART 3 EXECUTION 2.01 IDENTIFICATION REQUIREMENTS a. Equipment Designation: 1/2 inch.
G. Concealed Above Accessible Ceilings: Use galvanized steel rigid metal conduit 2. When conduit destination is indicated and routing is not shown, determine exact 3.01 EXAMINATION A. Identification for Equipment: 5. Color:
intermediate metal conduit (IMC), or electrical metallic tubing (EMT). routing required. A Ver?fy that field @easurements are as shown on. drawings. 1. Use identification nameplate to identify each piece of electrical distribution and a. Normal Power System: White text on black background.
|| H. Interior, Damp or Wet Locations: Use galvanized steel rigid metal conduit or 3. Conceal all conduits unless specifically indicated to be exposed. B. Verify that mounting surfaces are ready to receive boxes. control equipment and associated sections, compartments, and components. D. Format for General Information and Operating Instructions:
intermediate metal conduit (IMC). 4. Conduits in the following areas may be exposed, unless otherwise indicated: SECTION 26 0537 C. Verify that conditions are satisfactory for installation prior to starting work. a. Panelboards: 1. Minimum Size: 1 inch by 2.5 inches
I. Exposed, Interior, Not Subject to Physical Damage: Use galvanized steel rigid metal a. Electrical rooms. BOXES 3.02 INSTALLATION 1) Identify ampere rating. 2. Legend: Incl d - formati o ) . tions indicated ired f
conduit or intermediate metal conduit (IMC). b. Mechanical equipment rooms. PART 1 GENERAL A. Install products in accordance with manufacturer's instructions. 2) Identify voltage and phase. : asgzzfe; oggr:tizrinar?(rinr?aigzg;zz.ruc 1ons indicated or as required for proper
H J. Exposed, Interior, Subject to Physical Damage: Use galvanized steel rigid metal c. Within joists in areas with no ceiling. 1.01 ADMINISTRATIVE REQUIREMENTS B. Install boxes in accordance with NECA 1 (general workmanship) and, where 3) Identify power source and circuit number. Include location when not o o
conduit or intermediate metal conduit (IMC). d. Process arcas. A. Coordination: applicable, NECA 130, including mounting heights specified in those standards within sight of equipment. 3. Text: All capitalized unless otherwise indicated.
1. Locations subject to physical damage include, but are not limited to: . . . 1. Coordinate the work with other trades to avoid placement of ductwork, piping, where mounting heights are not indicated. 4) Identify main overcurrent protective device. Use identification label for 4. Minimum Text Height: 1/4 inch.
5. Unless otherwise approved, do not route conduits exposed: . . . o . . . . .. . . Iboards with a d F distributi Iboards without . L
a. Where exposed below 8 feet. A a equipment, or other potential obstructions within the dedicated equipment spaces C. Arrange equipment to provide minimum clearances in accordance with paneiboards with a door. ror power distribution paneliboards without a 5. Color: Black text on white background unless otherwise indicated.
K. Exposed, Exterior: Use galvanized steel rigid metal conduit or intermediate metal 2’ cross O?S' and working clearances for electrical equipment required by NFPA 70. manufacturer's instructions and NFPA 70. door, use identification nameplate. a. Exceptions:
conduit (IMC). Across :oo sf - 2. Coordinate arrangement of electrical equipment with the dimensions and D. Provide separate boxes for emergency power and normal power systems. 35) U;e typewritten 01.rcu1t directory to 1dent1fy load(s) served for panelboards 1) Provide white text on red background for general information or
L. Concealed. Exterior. Not Embedded in Concrete or in Contact With Earth: Use €. AACTOss top of parapet walls. clearance requirements of the actual equipment to be installed. E. Unless otherwise indicated, provide separate boxes for line voltage and low voltage with a door. Identify spares and spaces using pencil. operational instructions for emergency systems.
L ) . d. Across building exterior surfaces. . . . . . systems 6) For power panelboards without a door, use identification nameplate to . L
galvanized steel rigid metal conduit. o ) ) 3. Coordinate minimum sizes of boxes with the actual installed arrangement of Y : identify load(s) served for each branch device. Do not identify spares and E. Format for Receptacle Identification:
M. Connections to Luminaires Above Accessible Ceilings: Use flexible metal conduit. 6. Chor;f[imtts mSt.?)llled undergro;md oihembfadd_e(yn (;O(rilclr{ete tmai/l b:hrouted (11n E[he conductors, clamps, support fittings, and devices, calculated according to NFPA F. Flush-mount boxes in finished areas unless specifically indicated to be spac esy ' v 1. Minimum Size: 3/8 inch by 1.5 inches.
G . shortest possible manner unless otherwise indicated. Route all other conduits 70. surface-mounted. :
1. Maximum Length: 6 feet. ; 1di . . . L . L
; ; © ; ; . parallel or perpendlcglar to building structure and surfaces, following surface 4. Coordinate minimum sizes of pull boxes with the actual installed arrangement of G. Unless otherwise indicated, boxes may be surface-mounted where exposed conduits b Transfor@ers. . 2. Legend: Power source and circuit number or other §1e51gnat10n 1r?d1ce.1ted.
N. Connections to Vibrating Equipment: contours where practical. connected conduits, caleulated according to NFPA 70, are indicated or permitted. 1) Identify kVA rating. a. Include voltage and phase for other than 120 V, single phase circuits.
1. Dry Locations: Use flexible metal conduit or liquidtight flexible metal conduit. 7. Arrange conduit to maintain adequate headroom, clearances, and access. 5. Coordinate the bl ¢ o . . . H. Box Locations: 2) Identify voltage and phase for primary and secondary. 3. Text: All capitalized unless otherwise indicated.
) i o ) . . placement of boxes with millwork, furniture, devices, equipment, 3) Tdentifs d circuit ber. Include locati
|| 2. Damp, Wet, or Corrosive Locations: Use liquidtight flexible metal conduit. 8. ﬁxrrange corlllduit to provide no more than the equivalent of three 90 degree bends etc. installed under other sections or by others. 1. Locate boxes to be accessible. 4; Ident%fy i)ov(&;?r)sourcedarll Tlr(;ml nutr_n er. Include focation. 4. Minimum Text Height: 3/16 inch.
. ) L ¢ ints. ' ‘ . o ) . . o . entify load(s) served. Include location. ]
3. Maximum Length: 3 feet unless otherwise indicated. etween pull pomnts 6. Coordinate the work with other trades to preserve insulation integrity. 2. Unless dimensioned, box locations indicated are approximate. : ) 5. Color: Black text on clear background.
4. Vibrati : t includes. but is not limited to: 9. Arrange conduit to provide no more than 150 feet between pull points. . . . . . . . . . ¢. Enclosed switches and Control Panels: F. F t for Control Device Identification:
- vibraling equpment mcludes, but 18 not limied lo: ) o ) 7. Coordinate the work with other trades to provide walls suitable for installation 3. Locate boxes as required for devices installed under other sections or by others. 1) Identify voltage and phase. - rormat for L-ontrol Levice Idenfriication:
ta). Eailsformers. 1(1) ioute condu(lits.above water anfi drain plpmli; Wl?zre ;)o.ssﬂf:)‘le.. 1 of flush-mounted boxes where indicated. a. Switches, Receptacles, and Other Wiring Devices: Comply with Section 26 2) Identify power source and circuit number. Include location. 1. Minimum Size: 3/8 inch by 1.5 inches.
F - Motors. : rrange conduit to prevent moisture traps. Provide drain fittings at low 8. Notify Engineer of any conflicts with or deviations from the contract documents 2726. 3) Identif i 2. Legend: Load controlled or other designation indicated
] ) ) . . ) . . ; ! ¢ i ) . y load(s) Served. Include locatlon. . egen . 0ada controlied or other eSIgna 10N 1ndicated.
O. Connections to Process Instrumentation or Control Equipment:. points and at sealing fittings where moisture may collect. Obtain direction before proceeding with work. 4. Locate boxes so that wall plates do not span different building finishes. d. Enclosed Contactors: 3. Text: All capitalized unless otherwise indicated.
1. Dry Locations: Use liquidtight flexible metal conduit. 12. Maintain minimum clearance of 6 inches between conduits and piping for 1.02 SUBMITTALS 5. Locate boxes so that wall plates do not cross masonry joints 1) Identify ampere rating 4. Minimum Text Height: 3/16 inch
. . o . . other systems. . - ' ’ ’ : i ' ' :
2. Damp, Wet, or Corrosive Locations: Use liquidtight flexible metal conduit. S . . A. Product Data: Provide manufacturer's standard catalog pages and data sheets for 6. Unless otherwise indicated, where multiple outlet boxes are installed at the same 2) Identify voltage and phase. 5 Color: Black text on clear backeround
|| .. . . 13. Maintain minimum clearance of 12 inches between conduits and hot cabinets and enclosures, boxes for hazardous (classified) locations, floor boxes, and . . ; . . . . . . . . . g .
3. Minimum Length: 18 inches unless otherwise indicated. surfaces. This includes. but is not limited to underground boxes/enclosures location at different mounting heights, install along a common vertical center 3) Identify configuration, e.g., E.O.E.H. (electrically operated, electrically 2.03 WIRE AND CABLE MARKERS
u . Thi u ut i i : . . - . .
. ) L ’ line. held) or E.O.M.H. (electrically operated, mechanically held). . .
4. Maximum Length: 3 feet unless otherwise indicated. 2. Heaters. B. Project Record Documents: Record actual locations for outlet and device boxes, pull ] o 4) Identify coil voltage A. Markers for Conductors and Cables: Use wrap-around self-adhesive vinyl cloth,
2.02 CONDUIT REQUIREMENTS b. Hot water piping. boxes, cabinets and enclosures, floor boxes, and underground boxes/enclosures. 7. 1130 n.odt mSFau ﬂushé-rpointeﬁ ngestoil opp osge 51dels of v:ﬁlls b.aCk.-tg.-biCl;' 5) Tdenti fy load(s) an%i :clssociate d cireuits controlled. Tnelude location Wrap.—arognd self-a@hesive .Vinyl self-laminating, hegt-shrink sleeve, plastic sleeve,
. A. Fittings for Grounding and Bonding: Also comply with Section 26 0526. c. Flues. C. Maintenance Materials: Furnish the following for Owner's use in maintenance of rovi ‘? TIINHIUM 6 Nehes or1.zon al separation uniess otherwise i .1ca .e : y e ARRORE : : : plastic clip-on, or vinyl split sleeve type markers suitable for the conductor or cable
B. Provide all conduit, fittings, supports, and accessories required for a complete G. Conduit Support: project. 8. Aci)lusglc-lﬁiiteg V\l’(alls: D(cl) not 1r_1sta11 f;jlsh-n;lourgeq boxte? on opp:sﬁe sides of 2. [{setv_olt?ge rparkertto identify highest voltage present for each piece of to be identified.
term. . . - .. walls back-to-back; provide minimum 24 inches horizontal separation. clectrical equipment. B. Markers for Conductor and Cable Bundles: Use plastic marker tags secured by
racev‘vay system ‘ ‘ . _ 1. Secure and support conduits in accordance with NFPA 70 and Section 26 0529 1. See Section 01 6000 - Product Requirements, for additional provisions. ) ] ] ) . . . . . . . . . nvlon cable ties
C. Provide products listed, classified, and labeled as suitable for the purpose intended. using suitable supports and methods approved by the authority having 5 Kevs for Lockable Encl T ¢ each different k 9. Fire Resistance Rated Walls: Install flush-mounted boxes such that the required 3. Use identification nameplate to identify equipment utilizing series ratings, where y .
.. o ’ . . ) = - Keys for Lockable Enclosures: 1 wo ol each ditierent key. fire resistance will not be reduced. permitted, in accordance with NFPA 70. C. Legend: Power source and circuit number or other designation indicated.
|| D. Minimum Conduit Size, Unless Otherwise Indicated: jurisdiction. 1.03 QUALITY ASSURANCE . . o . N . . . . S . . ) D. Text: Use fact - ed ni - ted text. all canitalized unl
1. Branch Circuits: 3/4 inch (21 mm) trade size. 2. Provide independent support from buildine structure. Do not provide support A Conform t . ts of NFPA 70 10._ chate junction and pull b0>‘<es‘ as 1nd19ated, as required to facilitate 4. Use 1denF1ﬁcat10n _nameplate to identify disconnect location for equipment with - Text: Use factory pre-printed or machine-printed text, all capitalized unless
. ) . ’ f .. 21 twork PP th + g ) p PP - Lonlorm to requirements o : installation of conductors, and to limit conduit length and/or number of bends remote disconnecting means. otherwise indicated.
2. Branch Circuit Homeruns: 3/4 inch (21 mm) trade size. rom plplng, uctwork, or other SYS ems. ‘ ‘ B. Product‘Llstmg Organlgatlon Qu_allﬁcatlons: An organization recognized by OSHA between pulling points in accordance with Section 26 0534. 5. Use identification label or identification nameplate on inside of door at each 1. Do not use handwritten text.
3. Control Circuits: 3/4 inch (21 mm) trade size. 3. Installation Above Suspended Ceilings: Do not provide support from ceiling as a Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities 1. Locate junction and pull boxes in the following areas, unless otherwise fused switch to identify required NEMA fuse class and size. E. Minimum Text Heicht: 1/8 inch
. . - . . support system. Do not provide support from ceiling grid or allow conduits to having jurisdiction. o N ’ ' it '
D 4. Flexible Connections to Luminaires: 1/2 inch (16 mm) trade size. lay on ceiling tiles. PART 2 PRODUCTS indicated or approved by the Architect: 6. Use identification label or identification nameplate for all equipment with more F. Color: Black text on white background unless otherwise indicated.
5. Underground, Exterior: 1 inch (27 mm) trade size. iU duit stran ¢ L sinele surf ed conduit 201 BOXES a. Concealed above accessible suspended ceilings. than one voltage source over 24 volts (including control I/O to the device). 2.04 VOLTAGE MARKERS
o o ) ) . Use conduit strap to support single surface-mounted conduit. . i et : i : : :
E. Where conduit size is not indicated, size to comply with NFPA 70 but not less than . . . . . b. Within joists in areas with no ceiling. Identify each source and the disconnect location of that source. A. Markers for Boxes and Equipment Enclosures: Use factory pre-printed self-adhesive
. o . ; ; a. Use clamp back spacer with conduit strap for damp and wet locations to A. General Requirements: ical . . . . . . . . . .
applicable minimum size requirements specified. provide space between conduit and mounting surface . . o ¢. Electrical rooms. 7. Use identification label or identification nameplate on inside of door at each vinyl or self-adhesive vinyl cloth type markers.
|| 2.03 GALVANIZED STEEL RIGID METAL CONDUIT (RMC) ] i ' ) 1. Do n(_)t use boxes and associated accessories for applications other than as d. Mechanical equipment rooms. motor controller to identify nameplate horsepower, full load amperes, code B. Minimum Size:
A. Description: NEPA 70, Type RMC galvanized steel rigid metal conduit complying 5. Use 1rlncital cfhannel (strtu'(cj) w1t}(11 qctcessory conduit clamps to support multiple permitted by NFPA 70 and product listing. e. Process and Mechanical Spaces. letter, service factor, voltage, and phase of motor(s) controlled. 1. Markers for Equipment: 1 1/8 by 4 1/2 inches
with ANSI C80.1 and listed and labeled as complying with UL 6. paralle sur‘ ace-mounted con u-1 . . 2. Provide all boxes, fittings, supports, and accessories required for a complete I. Box Supports: 8. Use field-painted floor markings or floor marking tape to identify required 2' Markers for Pull B L 18 by 4 172 inch '
B. Fittings: 6. Use conduit clamp to support single conduit from beam clamp or threaded rod. raceway system and to accommodate devices and equipment to be installed. 1. Secure and support boxes in accordance with NFPA 70 and Section 26 0529 equipn_lent Wf?fkil}g plegra}nces where indicated or where required by the - Markers for F'u . oxes: y 1nc. es.
C 1. Non-Hazardous Locations: Use fittings complying with NEMA FB 1 and listed 7. Use trapeze hangers assembled from threaded rods and metal channel (strut) 3. Provide products listed, classified, and labeled as suitable for the purpose using suitable supports and methods approved by the authority having authority having jurisdiction. 3. Markers for Junction Boxes: 1/2 by 2 1/4 inches.
’ and labeled as complying \.)vi th UL 514B with accessory conduit clamps to support multiple parallel suspended conduits. intended. jurisdiction. a. Field-Painted Floor Markings: Alternating black and white stripes, 3 inches C. Legend:
2. Material: Use steel or malleable iron. 8. Use of spring steel conduit clips for support of conduits is not permitted. 4. Whe_re box S%Z? is not _indicated, size to comply with NFPA 70 but not less than 2. Provide independent support from building structure except for cast metal boxes Wilde’ painted in accordance with Secnon O? 912.3 and. 09 9113. . . 1. Markers for Voltage Identification: Highest voltage present.
Do not use die cast zinc fitti 9. Use of wire for support of conduits is not permitted. applicable minimum size requirements specified. (other than boxes used for fixture support) supported by threaded conduit 9. Available Fault Current Documentation: Use identification label to identify the 2. Markers for System Identification:
a. Do notuse die cast zinc ithngs. i ) o . : . o . . ions i i i ini available fault current and date calculations were performed at locations S
: ; 10 Wh duit rt interval fied in NFPA 70 and NECA 5. Provide grounding terminals within boxes where equipment grounding connections in accordance with NFPA 70. Do not provide support from piping, D. Color: Black text on orange background unless otherwise indicated
| 3. Connectors and Couplings: Use threaded type fittings only. Threadless set screw : ere conduit support intervals spectiied i N an : ductwork. or other systems requiring documentation by NFPA 70, including but not limited to the following. : : g & :
: : : standards differ, comply with the most stringent requirements. conductors terminate. ’ Y ‘ . .
and compression (gland) type fittings are not permitted. H. Connections and Te;minations: B. Outlet and Device Boxes Up to 100 cubic inches, Including Those Used as Junction 3. Installation Above Suspended Ceilings: Do not provide support from ceiling a Serv1ce. equipment.
2.04 INTERMEDIATE METAL CONDUIT (IMC) . i . i ot d o fieldecut threads of and Pull Boxes: grid or ceiling support system. b. Industrial control panels.
A. Description: NFPA 70, Type IMC galvanized steel int diat tal conduit . Use approved zinc-rich paint or conduit joint compound on field-cut threads o ) o ) . . . .
COi;f;)rll}I’)irll(;nwith ANSI CS(})II)6eand listhdV zgilz‘lsabselz‘:i ;sl Ce(r)lrnnf)l}l’eilnignvlveiti Ginlgzlz galvanized steel conduits prior to making connections. 1. Use sheet-steel boxes for dry locations unless otherwise indicated or required. J. Install boxes plumb and level. 10. Are Flash Hazard Warning Labels: Comply with Section 26 0573.
B : ' . . e K. Flush-Mounted Boxes:
B. Fittings: 2. Where two threaded conduits must be joined and neither can be rotated, use 2. Use cast iron boxes for damp or wet locations unless otherwise indicated or ) ) ) )
1. Non-Hazardous Locations: Use fittings complying with NEMA FB 1 and listed three-piece couplings or split couplings. Do not use running threads. required; furnish with compatible weatherproof gasketed covers. 1. Install boxes in noncombustible mateflals sugh as concrgte, tile, gypsum, plaster,
and labeled as complying with UL 514B. 3. Use suitable adapters where required to transition from one type of conduit to 3. Use cast iron boxes where exposed galvanized steel rigid metal conduit is used. ete. 5o that front edge of box o associated raised cover Is not set back from
. ‘ another. Cast boxes shall be NEMA 4X where utilized with PVC coated Rigid Steel finished surface more than 1/4 inch or does not project beyond finished surface.
— 2. Material: Use steel or malleable iron. ) ) o ) ) ) Conduit. 2. Install boxes in combustible materials such as wood so that front edge of box or eqqs .
a. Do not use die cast zinc fittings. 4. Provide drip loops for liquidtight flexible conduit connections to prevent ) ) associated raised cover is flush with finished surface William R J ennings, Jr.
; comid 4. Use suitable concrete type boxes where flush-mounted in concrete. :
3. Connectors and Couplings: Use threaded type fittings only. Threadless set screw drainage of liquid into connectors. i i i i i Consulting Engineerin PC
’ d i . i . i . 5. Terminate threaded conduits in boxes and enclosures using threaded hubs or 5. Use suitable masonry type boxes where flush-mounted in masonry walls. 3. Repair rous b openings around boxes in noncombustible materials such as g g g
and compression (gland) type fittings are not permitted. " double ook for drv locati L raitioht hubs £ o . . _ . concrete, tile, gypsum, plaster, etc. so that there are no gaps or open spaces 316 Brook Park Place, Suite A3
A ou .e ?C HUt_S or TY ocatlo'ns and raintight hubs for wet' ocatlc-)ns.. 6. };JOS; ﬁralllsrzctii gﬁ\;cilse rS;llrt:bllgrzzf the type of wall construction and device greater than 1/8 inch at the edge of the box. Forest, VA 24551
6. Provide insulating bushings or insulated throats at all conduit terminations to g q : L. Floor-Mounted Cabinets: Mount on properly sized 3 inch high concrete pad Phone: (434) 525-7099
protect conductors. 7. Use shallow boxes where required by the type of wall construction. constructed in accordance with Section 03 3000. Fax: (757) 282-2636
7. Secure joints and connections to provide maximum mechanical strength and 8. Do not use "through-wall" boxes designed for access from both sides of wall. M. Install boxes as required to preserve insulation integrity. Email:  bjennings@jenningspe.com
electrical continuity.
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2.05 UNDERGROUND WARNING TAPE C. Data Collection: 1.04 QUALITY ASSURANCE 2.02 TRANSFORMERS - GENERAL REQUIREMENTS 2.03 POWER DISTRIBUTION PANELBOARDS
A. MaFenals: Use foﬂ-back_ed _detectable type polyethylene tape suitable for direct 1. Compile information on project-specific characteristics of actual installed A. Study Preparer Qualifications: Professional electrical engineer licensed in Virginia A. Description: Factqry-assembled, d.ry type transformers fo.r 60 Hz op.eration designed A. Description: Panelboards complying with NEMA PB 1, power and feeder
burial, unless otherwise indicated. equipment, protective devices, feeders, etc. as necessary to develop single-line and with minimum five years experience in the preparation of studies of similar type and manufactured in accordance with NEMA ST 20 and listed, classified, and SECTION 26 2416 distribution type, circuit breaker type, and listed and labeled as complying with UL
0 B. Foil-backed Detectable Type Tape: 6 inches wide, with minimum thickness of 5 mil, diagram of electrical distribution system and associated input data for use in and complexity using specified computer software. labeled as suitable for the purpose intended. 67; ratings, configurations and features as indicated on the drawings.
unless otherwise required for proper detection. system modeling. B. Computer Software for Study Preparation: Use the latest edition of commercially B. Unless noted otherwise, transformer ratings indicated are for continuous loading PANELBOARDS B. Conductor Terminations:
C. Legend: Type of service, continuously repeated over full length of tape. a. Utility Source Data: Include primary voltage, maximum and minimum available software utilizing specified methodologies. according to IEEE C57.96 under the following service conditions: PART 1 GENERAL 1. Main and Neutral Lug Material: Aluminum, suitable for terminating aluminum
D. Color: tI;rirer:phasr(:) ;r::i\l/l:i{-etsi-cgs?ﬁ?: Hﬁl;lito (r:lurrents, impedance, X/R ratio, and 1. Acceptable Software Products: 1. Altitude: Less than 3,300 feet. 1.01 ADMFNI.STl'lATIVE REQUIREMENTS o copper conductors.
— 1. Tape for Buried Power Lines: Black text on red background. ?) Obrt};ilzl up-to-date information frorr.1 Utilitv Compan a. ETAP/Operation Technology, Inc: www.etap.com. 2. Ambient Temperature: A Coordlnatl.on. . . o 2. Main and Neutral Lug Type: Mechanical.
2. Tape for Buried Communication, Alarm, and Signal Lines: Black text on orange am up ) . Y pany- b. SKM Systems Analysis, Inc: www.skm.com. a. Greater than 10 kVA: Not exceeding 104 degrees F. 1. Coordinate the work with other trades to avoid placement of ductwork, piping, C. Bussing:
background. 2) Utility Company: To be determined by Contractor. PART 2 PRODUCTS b. Less than 10 kVA: Not exceeding 77 degrees F equipment, or other potential obstructions within the dedicated equipment spaces ) .
b. Generators: Include manufacturer/model, kW and voltage ratings, and - I e o . and working clearances for electrical equipment required by NFPA 70. 1. Phase and Neutral Bus Material: Aluminum.
2.06 FLOOR MARKING TAPE impedance. 2.01 ARC FLASH HAZARD WARNING LABELS C. Core: High grade, non-aging silicon steel with high magnetic permeability and low . . . . . . 5 Ground Bus Material: Aluminum
N A. Floor Marking Tape for Equipment Working Clearance Identification: Self-adhesive } . . A. Provide warning labels complying with ANSI Z535.4 to identify arc flash hazards hysteresis and eddy current losses. Keep magnetic flux densities substantially below 2. Coordinate arrangement of electrical equipment with .the dimensions and o ' '
: . . . . . . ¢. Motors: Include manufacturer/model, type (e.g. induction, synchronous), . . ; : ; ; clearance requirements of the actual equipment to be installed D. Circuit Breakers:
vinyl or polyester tape with overlaminate, 3 inches wide, with alternating black and horsepower rating, voltage rating, full load amps, and locked rotor current or for each work location analyzed by the arc flash and shock risk assessment. satu}ratlgn point, even at 10 percent primary 0V§qutage. Tlghtly clamp core ) . . . . . .
white stripes. NEMA MG 1 code letter designation. 1. Materials: Comply with Section 26 0553. i?;rizggtnhs to prevent plate movement and maintain consistent pressure throughout 3. gfogfil}llla;;i Lhri ev(viorin\;f; gg::;;;f:si rtgirc);)gféde walls suitable for installation 1. Prov?de bolt-on type or Plug-m .type secured w1.th 1<-)ck1ng mechamca-l restraints.
2.07 WARNING SIGNS AND LABELS d. Transformers: Include primary and secondary voltage ratings, kVA rating, 2 Minimum Size: 4 by 6 inches. : . . . . . p : 2. Provide thermal magnetic circuit breakers for circuit breaker frame sizes less
: : . . . . y D. Impregnate core and coil assembly with non-hydroscopic thermo-setting varnish to 4. Verify with f; h d inati itable fi ith than 200 t ted bel
|| A. Comply with ANSI Z535.2 or ANSI Z535.4 as applicable. winding configuration, percent impedance, and X/R ratio. ) . . . : L ) ) . Verify with manu acFurert at conductor terminations are suitable for use wit an amperes, except as noted below.
B. Warning Signs: e. Protective Devices: 3. Leg.end. Prov1d‘ef custom legend in ac(;:ordancc; w1}tlh NFP};A 70E_ based on effectively seal out moisture and other contaminants. the conductors to be installed. 3. Provide electronic trip circuit breakers for circuit breaker frame sizes 200
ials: ircui kers: | f: 1 h 1 equipment-specific data as determined by arc flash and shock risk as.ses_sment. E. Basic Impulse Level: 10kV. 5. Notify Engineer of any conflicts with or deviations from the contract documents. amperes and above and for feeders taht are part of the legally required standby
1. Materials: 1) Circuit Breakers: Include manufacturer/model, type (e.g. therma Includ header that reads "WARNING" wh lculated incident . .. .
magnetic, electronic trip), frame size, trip rating, voltage ratin a. Include orange header that reads where calculated mnciden F. Ground core and coil assembly to enclosure by means of a visible flexible copper Obtain direction before proceeding with work. system.
2. Minimum Size: 7 by 10 inches unless otherwise indicated. magnetic, : P), » TP Tating, g 5 energy is less than 40 calories per square cm. grounding strap
C. Warning Labels: interrupting rating, available field-adjustable trip response settings, and b. Include red header that reads "DANGER" where calculated incident energy is T . o . 1.02 SUBMITTALS E. Enclosures:
M . Warning .a els: . . . . features (e.g. zone selective interlocking). . 40 calorics por squats om ot greste. G. Isolate core and coil from enclosure using vibration-absorbing mounts. A. Product Data: Provide manufacturer's standard catalog pages and data sheets for 1. Provide surface-mounted enclosures unless otherwise indicated.
1. Materials: Use factory pre-printed or machine-printed self-adhesive polyester or 2) Fuses: Include manufacturer/model, type/class (e.g. Class J), size/rating, Include the followine inf tion: H. Nameplate: Include transformer connection data, ratings, wiring diagrams, and panelboards, enclosures, overcurrent protective devices, and other installed 2. Fronts: Provide lockable hinged door with concealed hinges for access to
self-adhesive vinyl labels; UV, chemical, water, heat, and abrasion resistant; and speed (e.g. time delay, fast acting). ¢. Include the followng information: overload capacity based on rated winding temperature rise. components and accessories. ' overcu.rrent protective deviceghandles without exposing 1i%e parts
produced using materlal.s recognized to UL 969. _ _ f. Protective Relays: Include manufacturer/model, type, settings, D Are ﬂ ash t?ou.ndary. . L 2.03 GENERAL PURPOSE TRANSFORMERS 1. Include characteristic trip curves for each type and rating of overcurrent - C o
|| a. Do not use labels designed to be completed using handwritten text. current/potential transformer ratio, and associated protective device. 2) Ayaﬂablei incident energy and corres.pondln‘g working dl-stance. A. Description: Self-cooled, two winding transformers listed and labeled as complying protective device upon request. 3. Provide clear plastic circuit directory holder mounted on inside of door.
2. Machine-Printed Labels: Use thermal transfer process printing machines and g. Conductors: Include feeder size, material (e.g. copper, aluminum), insulation 3) Slte-s.pemﬁc PPE (personnel protective equipment) requirements. with UL 506 or UL 1561; ratings as indicated on the drawings. B. Shop Drawings: Indicate outline and support point dimensions, voltage, main bus 2.04 LIGH.TI.NG AND APPLIANCE. PANELBOARDS o .
accessories recommended by label manufacturer. type, voltage rating, number per phase, raceway type, and actual length. 4) N.orr.nnal system voltage. B. Primary Voltage: 480 volts delta, 3 phase. ampacity, overcurrent protective device arrangement and sizes, short circuit current A. Description: Panelboards comfi(lylng with NI;MA PB 11’ Eghtlng and appliance .
3. Minimum Size: 2 by 4 inches unless otherwise indicated. D. Short-Circuit Study: 5) Limited approach boundary. C. Secondary Voltage: 208Y/120 volts, 3 phase. ratings, conduit entry locations, conductor terminal information, and installed branch' circuit type, circuit breaker type, and 1?@ and labeled as cqmplymg wit
, ) . 6) Restricted approach boundary. ) o ) features and accessories. UL 67; ratings, configurations and features as indicated on the drawings.
| | PART 3 EXECUTION 1. Comply with IEEE 551 and applicable portions of IEEE 141, IEEE 242, and ] ! ] ) D. Insulation System and Allowable Average Winding Temperature Rise: B. Cond Terminations:
3.01 PREPARATION IEEE 399 7) Equipment identification. . : : 1. Include dimensioned plan and elevation views of panelboards and adjacent - Conductor Terminations:
. ) . 1. Less than 15 kVA: Class 180 degrees C insulation system with 115 degrees C : 3 . pla SV p J . . . . L .
. . . . . . . I . . 8) Date calculations were performed. indine t ture i equipment with all required clearances indicated 1. Main and Neutral Lug Material: Aluminum, suitable for terminating aluminum
A. Clean surfaces to receive adhesive products according to manufacturer's instructions. 2. For purposes of determining equipment short circuit current ratings, consider average winding temperature rise. . )
’ ¢ conditions that may result in maximum available fault current, including but not PART 3 EXECUTION y & femp . . ) 2 Clearly indicate whether pronosed short circuit current ratines are fully rated or or copper conductors.
3.02 INSTALLATION . ’ 2. 15 kVA and Larger: Class 220 degrees C insulation system with 80 degrees C : y 1€t prop g y > 5 Main and Neutral Lug Tvpe: Mechanical
|| A. Install products in accordance with manufacturer's instructions limited to: 3.01  INSTALLATION average winding temperature rise where acceptable, series rated systems. - Main and Neutral Lug Type: Mechanical.
B. Install identification products to be plainly visible for examination, adjustment, a. Max¥mum utility fault f:urr_ents. A. Install arc flash warning labels in accordance with Section 26 0553. E. Coil Conductors: Continuous aluminum windings with terminations brazed or 3. Include documentation of listed series ratings. C. Bussing ‘ . -
servicing, and maintenance. Unless otherwise indicated, locate products as follows: b. Maximum motor contribution. 3.02 FIELD QUALITY CONTROL welded. C. Source Quality Control Test Reports: Include reports for tests designated in NEMA 1. Phase Bus Connections: Arranged for sequential phasing of overcurrent
1. Surface-Mounted Equipment: Enclosure front c. Known operating modes (e.g. utility as source, generator as source, A. Inspect and test in accordance with NETA ATS, except Section 4. F. Winding Taps: PB 1 as routine tests. protective devices.
K 2. Flush-M d Eaui ) I ide of equi . 4 utility/generator in parallel, bus tie breaker open/close positions). B. Adjust equipment and protective devices for compliance with studies and 1. Less than 3 kVA: None D. Manufacturer's Installation Instructions: Indicate application conditions and 2. Phase and Neutral Bus Material: Aluminum.
- Flush-Mounted Equipment: Inside of equipment door. 3. For each bus location, calculate the maximum available three-phase bolted recommended settings. 2' 3 KVA throush 1’5 VA ’ Two 5 all ) ) bel q limitations of use stipulated by product testing agency. Include instructions for 3. Ground Bus Material: Aluminum
3. Free-Standine Equi t: Encl front; al 1 fi i t ; i . . . . ‘o . T : . throug . I'wo 5 percent tull capacity primary taps below rate ; ; faati ; ; ; T : o )
Wrizcl > :rna él;gss quipment: Enclosure front; also enclosure rear for equipmen zﬁﬁzglfﬁé il;i;;z:;:ﬂm:\t}gﬁ:{)lfslllil; ;:_lizr_egr;tsurlfgg %{:)ezngblitsz’s:::i; also C. Iglotlfy Englneqr of any conflicts with or deviations from studies. Obtain direction voltage. stor?ge, handling, protectlo.n, examination, Preparatlon, al_ld installation of product. D. Circuit Breakers: Thermal magnetic bolt-on type unless otherwise indicated.
. . efore proceeding. _ . E. Project Record Documents: Record actual installed locations of panelboards and E. Enclosures:
4. Elevated Equipment: Leglble fr()m the ﬂO()r or WOrking platf()rl’n E ArC Flash and ShOCk RlSk Assessment: D. Submlt detailed reports 1ndlcat1ng inspection and testing results’ and ﬁnal adjusted 3 15 kVA through 300 kVA TWO 25 percent full CapaCIty prlmary ta'ps abOVE: aCtual lnStalled Cerultlng al’l‘angements. ’ . ’ . .
1 5. Branch Devices: Adjacent to device. 1. Comply with NFPA 70E. settings. and four 2.5 percent full capacity primary taps below rated voltage. F. Maintenance Data: Include information on replacement parts and recommended 1. Provide surface-mounted or flush-mounted enclosures as indicated.
6. Interior Components: Legible from the point of access. 2. Perform incident energy and arc flash boundary calculations in accordance with END OF SECTION 26 0573 4 3050;(;/01: r?tnt% III i;gpear c:it;‘g(r)ii:riiz(;)esnli :}:};C?;iggoir;;ary taps above and two G Eallntenance pl)\zoced.ufes alzl d 1r.1t:lrvtz11 lst; llowing for O . . . £ > E\r,(;?;:rrgrr:t);ﬁielgt(;l‘jzbdlz\,};gégﬁfni?:sr g;:ﬁoiiii?é:?nglﬁ%ispf;risacCess ©
) ) IEEE 1584 (as referenced in NFPA 70E Annex D), where applicable. : : . Maintenance Materials: Furnish the following for Owner's use in maintenance o .
7. Boxes: Outside face of cover. ’ : . : . . L .
. . . a. To clarify IEEE 1584 statement that "equipment below 240 V need not be G. Energy Efficiency: Comply with 10 CFR 43 1‘9 Subpart K. project. 3. Provide clear plastic circuit directory holder mounted on inside of door.
J 8. Conductors and Cables: Legible from the point of access. considered unless it involves at least one 125 kVA or larger low-impedance H. Sound Levels: Standard sound levels complying with NEMA ST 20. 1. Panelboard Keys: Two of each different key. 2.05 OVERCURRENT PROTECTIVE DEVICES
9. Devices: Outside face of cover. transformer in its immediate power supply" for purposes of studies, study SECTION 26 2200 I. Mounting Provisions: 1.03 QUALITY ASSURANCE A. Molded Case Circuit Breakers:
C. ?nstal‘l identification products centered, level, and parallel with lines of item being ﬁfepalr;g tli) \ir/l\(:hde nlequli;ir.nent rated less than 240 V fed by transformers less LOW-VOLTAGE TRANSFORMERS 1. Less than 15 kVA: Suitable for wall mounting. A. Conform to requirements of NFPA 70. 1. Description: Quick-make, quick-break, over center toggle, trip-free,
identified. _ 4 ‘ b Wé;n gll cd Cuda 1ons- . learing time of PART 1 GENERAL 2. 15 kVA through 75 kVA: Suitable for wall, floor, trapeze, or ceiling mounting. B. Product Listing Organization Qualifications: An organization recognized by OSHA trip-indicating circuit breakers listed and labeled as complying with UL 489;
|| D. Secure nameplates to exterior surfaces of enclosures using stainless steel screws and . ere reasonable, study preparer may assume a maximum clearing Flme 0 1.01 SECTION INCLUDES 3L han 75 KVA: Suitable for fl . as a Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities ratings, configurations, and features as indicated on the drawings.
to interior surfaces using self-adhesive backing or epoxy cement. two seconds in accordance with IEEE 1584, provided that the conditions are A. General ose transformers . Larger than ¢ Suitable for floor mounting. having jurisdiction. 51 o C .
: : : : : such that a worker's egress from an arc flash event would not be inhibited. : purp : J. Transformer Enclosure: Comply with NEMA ST 20. . Interrupting Capacity:
E. Install self-adhesive labels and markers to achieve maximum adhesion, with no 1.02 RELATED REQUIREMENTS ply 1.04 DELIVERY, STORAGE, AND HANDLING Provide circuit breakers with int tin ity as required to provide th
bubbles or wrinkles and edges properly sealed. c. For single-phase systems, study preparer to perform calculations assuming ) 1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for o . ‘ v a. Provide circuit breakers with interrupting capacity as required to provide the
F. Install underground warning tape above buried lines with one tape per trench at 3 three-phase system in accordance with IEEE 1584, yielding conservative A. Section 26 0526 - Grounding and Bonding for Electrical Systems. the following installation locations: ’ A. Receive, 1nspez:it}\?];igilezt (?)J.;ld store panelboards in accordance with manufacturer's short circuit current rating 1?dlc§ted,. but not less j[ha%l: ‘ _
" inches below finished grade, results. B. Section 26 0534 - CONDUIT: Flexible conduit connections. a. Tndoor clean, dry locations: Type 1. 5 ISnStm?tlonsl an . -M S . " Aditional b. full¥hRat$1 Sist;msr thov1de Ctmi'lt btezillferst \thh interrupting capacity not
. . . . . . . . . C. Section 26 0553 - Identification for Electrical Svstems: Identification products and . . Store in a clean, dry space. Maintain factory wrapping or provide an additiona ess than the short circuit current rating indicated.
G. Mark all handwritten text, where permitted, to be neat and legible. 3. For equipment with main devices mounted in separate compartmentalized . y : p 2 Construction: Steel W b st ) tact units from dirt. wat eructi i . e ) ) o )
’ ’ sections fi lculati b i i i i i : : : cavy canvas or heavy plastic cover to protect units from dirt, water, construction c. Series Rated Systems: Provide circuit breakers listed in combination with
, perform calculations on both the line and load side of the main device. requirements. . : - OVIE X - e
3.03 FIELD QUALITY CONTROL } o - ] ) a. Less than 15 kVA: Totally enclosed, non-ventilated. debris, and traffic. upstream devices to provide interrupting rating not less than the short circuit
A. Replace self-adhesive labels and markers that exhibit bubbles, wrinkles, curling or 4. Angéyzcte altematc? sclel(lie‘lrloi)c?nsidle.rlr‘ltg :;(indltlons that may result in maximum I'OSA EE(I;:Z}:{ZTCSE :T?:‘;(D‘;RDS Effici P for Certain C il and b. 15kVA and Larger: Ventilated. C. Handle carefully in accordance with manufacturer's written instructions to avoid current rating indicated.
: : . incident energy, including but not limited to: . , - . : L
1 other signs of improper adhesion. | CheTRy, e AN B i ~ e D e ot an 3. Finish: Manufacturer's standard grey, suitable for outdoor installations. damage to panelboard internal components, enclosure, and finish. 3. Conductor Terminations:
END OF SECTION 26 0553 a. Maximum and minimum utility fault currents. Industrial Equipment - Distribution Transformers; Current Edition. PART 2 PRODUCTS i i o
b. Maximum and minimum motor contribution. B. IEEE C57.94 - IEEE Recommended Practice for Installation, Application, Operation, 4. Provide lifting eyes or brackets. 501 MANUFACTURERS a. Provide mt?chamcal 1}1gs unle‘ss otherwise n?dlc?ted. _
c. Known operating modes (e.g. utility as source, generator as source, and Maintenance of Dry-Type General Purpose Distribution and Power K. Accessories: ) . b. Lug Material: Aluminum, suitable for terminating aluminum or copper
tility/ tor | llel. bus tie break ) i Transformers; 1982 (R2006). ) _ . . A. Eaton Corporation: www.eaton.com. conductors.
utility/generator in parallel, bus tie breaker open/close positions). 1. Mounting Brackets: Provide manufacturer's standard brackets. . . . o . . .
H F. Study Reports: C. IEEE C57.96 - Guide for Loading Dry-Type Distribution and Power Transformers; . . . L. Lo B. General Electric Company: www.geindustrial.com. 4. Thermal Magnetic Circuit Breakers: For each pole, furnish thermal inverse time
SECTION 26 0573 Lo e t 2013 2. I&;fv Il(nltsS Sized as required for termination of conductors as indicated on the C. Schneider Electric; Square D Products: www.schneider-electric.us. tripping element for overload protection and magnetic instantaneous tripping
. General Requirements: . . i P :
POWER SYSTEM STUDIES o Identif gate of study and study brenarer D. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010. 204 SOURCE f}U ALITY CONTROL D. Siemens Industry, Inc: www.usa.siemens.com. element for short circuit protection.
fﬁfT ;DGI\]/E[II\ID]IEII;?‘II;ATIVE REQUIREMENTS b. Identi fz study me thoydology an}cli I;o ffware; product(s) used E. NECA 409 - Standard for Installing and Maintaining Dry-Type Transformers; 2009. ) A. Factory test transformers according to NEMA ST 20 E. Source Limitations: Furnish panelboards and associated components produced by 5. Electroni_c Trip Cir;uit Bllriez;kegs: Furnish solitc)i state, I‘niCFQPTOCGSASOf'dbaS.eﬁ, true
— ’ ) ) ] S ) . : eationg: ' ’ the same manufacturer as the other electrical distribution equipment used for this rms sensing trip units. All feeders and motor branch circuit associated with the
A. Coordination: c. Identify scope of studies, assumptions made, implications of possible alternate F. NEMA ST 20 - Dry-Type Transt@ers for. General Applications; 2914' PART 3 EXECUTION project and obtained from a single supplier. legally require standby system shall be Electronic Trip Circuit Breakers.
. . . . . . scenarios, and any exclusions from studies. G. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2014. 3.01 EXAMINATION 2.02 PANELBOARDS - GENERAL REQUIREMENTS a. Provide the following field-adjustable trip response settings that are
L Coor%n?ate th.fhwo.rtk t.o ;}rovmie etc_lulp mznt dqndtassotc1ate(c11 Iz rotep tnéebdevtlcg_s ‘ d. Identify base used for per unit values. H. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and A. Verify that field measurements are as shown on the drawings : "\ Provid q i B 4 classified (?1 beled bl for ) dod individually adjustable:
complying with criteria for selection and adjustment, as determine studies to i o . . o . . . . ts listed, , t t t . :
be pre)ri‘/onied. ! Y e. Include single-line diagram and associated input data used for studies; identify Systems; 2013 y ] » ) B. Verify that suitable support frames and anchors are installed where required and that B Ur01V1 © It>1f10 u? ° .IS d(? tc ESSI © . dan 3 © te a.st S];lll af e . © pripose lrtl. enee d 1) Long time pickup, adjustable by replacing interchangeable trip unit or by
G . . . . .. buses on single-line diagram as referenced in reports, and indicate bus L. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority mountine surfaces are ready to receive transformers - wniess otherwise ndicated, provide products suitable for continuous operation under setting dial. In the case of a settings dial, there shall be a cover over the
2. Notlfy Epgln.eer of any conﬂlct§ Wlth.OI‘ deviations from the contract documents. voltage. Having Jurisdiction, Including All Applicable Amendments and Supplements. . ; g - olat Y y _ : . . ' the following service conditions: dial that is either lockable or secured by a screw or other similar means.
Obtain direction before proceeding with work. £ Include conclusions and recommendations. J. UL 506 - Standard for Specialty Transformers; Current Edition, Including All . Per orm pre-m(sita at10n‘ ;es(tis_an inspections on trar(lis fcv)rr_nersh per manu gcturlelr s 1. Altitude: Less than 6,600 feet. 2) Long time delay.
B. Sequencing: > Short-Cireuit Stud Revisions instructions and as specified in NECA 409. Correct deficiencies prior to installation. 2. Ambient Temperature: 3) Shortt e A del
~ i : ; - Short-Cireutt Study: - D. Verify that conditions are satisfactory for installation prior to starting work. ' : ort time pickup and delay.
|| 1. Submit study reports prior to or concurrent with product submittals. a. For each scenario, identify at each bus location: K. UL 1561 - SFandard for. Dry-Type Q;neral Purpose and Power Transformers; 3.02 INST};LLATION v P g a. Panelboards Containing Circuit Breakers: Between 23 degrees F and 104 4) Instantaneous pickup.
2. Submit shop drawings of switchgear, generator, transfer switch, and other 1) Calculated maximum available symmetrical and asymmetrical fault Current Edition, Including All Revisions. ) A Perf i d ith NECA 1 1 work hi degrees F. 5) Ground fault pickup and delay where ground fault protection is indicated.
pertinent components to the Engineer for review and incorporation into the currents (both three-phase and line-to-ground where applicable). 1.04  ADMINISTRATIVE REQUIREMENTS - Perform work in accordance Wit (general workmanship). C. Short Circuit Current Rating: 6 lti-Pole Circui Kers: ish with in for all pol
studies prepared by the Engineer. Include with this wire type, cable length and 2) Fault point X/R ratio A. Coordination: Coordinate the work with placement of support framing and anchors B. Install products in accordance with manufacturer's instructions. 1. Provide panelboards with listed short cirouit current rating ot less than the . Multi-Pole Circuit Breakers: Furnish with common trip for all poles.
. . . : ; i : ) . . . — 7. Provide the following circuit breaker t here indicated:
F conduit types necessary for complete study. 3) Associated equipment short circuit current ratings. required for mounting of transformers. C. Install tr?nsfomers in accordance W_lth NECA 40_9 and IEEE C57.94. o available fault current at the installed location as determined by short circuit rovide the fo 10W1ng ctreutt brea t.:r ypés W ere 1r11( 103? © . .
3. Do not order equipment until matching study reports and product submittals : : - : 1.05 SUBMITTALS D. Use flexible conduit, under the provisions of Section 26 0534, 2 feet minimum study performed in accordance with Section 26 0573 a. Ground Fault Equipment Protection Circuit Breakers: Designed to trip at 30
. b. Identify locations where the available fault current exceeds the equipment . . . . yp : mA for protection of equipment
have both been evaluated by Engineer. short circuit current rating, along with recommendations. A. Product Data: Include voltage, kVA, impedance, tap configurations, insulation length, for connections to transformer case. Make conduit connections to side panel 2. Listed series ratings are acceptable, except where not permitted by motor oo NP k. ld t . _—
4. Verify naming convention for equipment identification prior to creation of final 3. Protective Device Coordination Study: system class and rated temperature rise, efficiency, sound level, enclosure ratings, of enclosure. contribution according to NFPA 70. ' Hircerclit Ste . 1r011111t d ree; ers: Liste f01r1 app 1c.at10n within the .
drawings, reports, and arc flash hazard warning labels (where applicable). ' . . y: L outline and support point dimensions, weight, required clearances, service condition E. Arrange equipment to provide minimum clearances as specified on transformer ) e ) ) ] panelboard where installed at 100 percent of the continuous current rating.
— 1.02 SUBMITTALS > a. For each scenario, include time-current coordination curves plotted on log-log requirements, and installed features. nameplate and in accordance with manufacturer's instructions and NFPA 70. 3. Label equipment utlhz?ng series ratlng.s as required by NFPA- 70. 8. Provide listed switching duty rated circuit breakers with SWD marking for all
. Stud ' ficai scale graphs. . . B. Shop Drawings: Provide dimensioned plan and elevation views of transformers and F. Mount wall-mounted transformers using integral flanges or accessory brackets D. Pane.lboard.s Used for Serywe Entrance: Listed and labeled as suitable for use as branch circuits serving fluorescent lighting.
- Study preparers qualifications. b. For each graph include (where applicable): . . . . o : service equipment according to UL 869A. . L - o L. .
B. Study reports, stamped or sealed and signed by study preparer S e i } ) S ) ) adjacent equipment with all required clearances indicated. furnished by the manufacturer. . . . o . 9. Provide listed high intensity discharge lighting rated circuit breakers with HID
) ' .. . . e . 1) Partial single-line diagram identifying the portion of the system illustrated. C. Source Quality Control Test Reports: Include reports for tests designated in NEMA G. Mount floor-mounted transformers on properly sized 3 inch high concrete pad E. Mains: Configure for top or bottom incoming feed as indicated or as required for the marking for all branch circuits serving HID lighting.
£ C. Product Data: In addition to submittal requirements specified in other sections, 2) Protective Devices: Time-current curves with applicable tolerance bands ST 20 as design and routine tests constructed in accordance with Section 03 3000. installation. 0 Do ot use tandem cireuit breakers
include manufacturer's standard catalog pages and data sheets for equipment and for each protective device in series back to the source, plotted up to the ' o . F. Branch Overcurrent Protective Devices: Replaceable wi isturbi : - .
, , . . . L .. . : Replaceable without disturbing adjacent
rotective devices indicating information relevant to studies. ' ‘ ' D. Manufacturer's Installation Instructions: Indicate application conditions and H. Provide seismic restraints. ; 11. Do not use handle ties in lieu of multi-pole circuit breakers.
P L. .g . . . maximum available fault current at the associated bus. limitations of use stipulated by product testing agency. Include instructions for 1. Provide grounding and bonding in accordance with Section 26 0526. devices. b ' " wip s
1. Include ch fi d 3) Cond : P yp g agency g g g : - _ _ _ . . o . .
. Include characteristic time-current trip curves for protective devices. ) Conductors: Damage curves. storage, handling, protection, examination, preparation, and installation of product. J. Remove shipping braces and adjust bolts that attach the core and coil mounting G. Bussing: Sized in accordance with UL 67 temperature rise requirements. 2. Pdrclgvuli\?Fr;let;-g)ole circuit breakers for multi-wire branch circuits as
2. Include impedance data for engine generators. 4) Transformers: Inrush points and damage curves. E. Maintenance Data: Include recommended maintenance procedures and intervals . bracket to the enclosure accordin 1 ions i 1. Provide fully rated neutral bus unless otherwise indicated, with a suitable lug for required by )
|| ] . : . g to manufacturer's recommendations in order to . V. ully utral bus unies d, w u ug
3. Clearly indicate whether proposed short circuit current ratings are fully rated or, 3) gs:r;trz;si;[ Eliﬂ:;iicirirsgt’ overload curves, decrement curves, and F. Project Record Documents: Record actual locations of transformers. reduce audible noise transmission. each feeder or branch circuit requiring a neutral connection. 2.06 SOURCE QUALITY CONTROL
where acceptable, series rated systems. 6 Motors: Full load pomnis. d4d 1.06 QUALITY ASSURANCE K. Where not factory-installed, install lugs sized as required for termination of 2. Provide solidly bonded equipment ground bus in each panelboard, with a A. Factory test panelboards according to NEMA PB 1.
4. Include documentation of listed series ratings. 7; c otor.s. 4 . 01?1 ctlrrent, startn(llgdcurves, anc damage curves. A. Conform to requirements of NFPA 70 conductors as shown on the drawings. suitable lug for each feeder and branch circuit equipment grounding conductor.
apacitors: Full load current and damage curves. ’ ’ . . . . P . .
D 5. Once study is complete, identify modifications made in accordance with studies c. For eaIc)h protective device, identify fixed algl d adjustable characteristics with 1.07 DELIVERY, STORAGE, AND HANDLING L. Identify transformers in accordance with Section 26 0553. H. Conductor Terminations: Suitable for use with the conductors to be installed.
that: available ranges and recorr;men ded settings. A. Store in a clean, dry space. Maintain factory wrapping or provide an additional 3.03 FIELD QUALITY CONTROL I. Enclosures: Comply with NEMA 250, and list and label as complying with UL 50
a. Can be made at no additional cost to Owner. 1) Circuit Breakers: Include long time pickup and delay, short time pickup heavy canvas or heavy plastic cover to protect units from dirt, water, construction A. See Section 01 4000 - Quality Requirements, for additional requirements. and UL 50E.
b. As submitted will involve a change to the contract sum. and delay. and instantaneous pickun. ’ debris, and traffic. B. Inspect and test in accordance with NETA ATS, except Section 4. 1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for
D. Site-specific arc flash hazard warning labels. 2) Include ;’r’ound fault pickup al;d detl)ay. B. Handle in accordance with manufacturer's written instructions. Lift only with lugs C. Perform inspections and tests listed in NETA ATS Sections 7.2.1.1 and 7.2.1.2. Tests the following installation lo_cations:
| E. Field quality control reports. 3) Tnclude fuse ratings provided for the purpose. Handle carefully to avoid damage to transformer internal and inspections listed as optional are not required. a. Indoor Clean, Dry Locations: Type 1.
. . . . . .. ‘ t 1 finish. ions:
F. Project Record Documents: Revise studies as required to reflect as-built conditions. 4) Protective Relays: Include current/potential transformer ratios, tap, time components, enclosure, and finis 3.04 ADJUSTING b. Outdoor Locations: Type 3R.
1. Include hard copies with operation and maintenance data submittals. dial, and instantaneous pickup. 1.08 FIEIfD CONDITIONS ) ) . A. Measure primary and secondary voltages and make appropriate tap adjustments. 2. Boxes: Galvanized steel unless otherwise indicated.
2 Tnclud f fil es with fil d. Identify cases where either full selective coordination or adequate protection A. Ambient Temp erature: Do not exceed the following maximum temperatures during B. Adjust tightness of mechanical and electrical connections to manufacturer’s a. Provide wiring gutters sized to accommodate the conductors to be installed.
C . Include computer software files used to prepare studies with file name(s) . ) . . and after installation of transformers. . .
cross-referenced to specific pieces of equipment and systems is not achieved, along with recommendations. recommended torque settings. b. Increase gutter space as required where sub-feed lugs, feed-through lugs,
1.03 POWER SYSTEM STUDIES ' 4. Arc Flash and Shock Risk Assessment: 1. Greater than 10 kVA: 104 degrees F maximum. 3.05 CLEANING gutter taps, or oversized lugs are provided.
) AS ¢ Studies: a. For each scenario, identify at each bus location: 2. Less than 10 kVA: 77 degrees F maximum. A. Clean dirt and debris from transformer components according to manufacturer's c. Provide painted steel boxes for surface-mounted panelboards where indicated,
- Seope of Studies: o . . . instructi finish to match fronts.
1. Except where study descriptions below indicate exclusions, analyze system at 1) Calculated incident energy and associated working distance. PART 2 PRODUCTS prirenions.
B ’ each lk))us from prirr}llal'y prol'zective devices of utility source (’iown}tlo eaZh piece of 2) Calculated arc flash boundary. 201 MANUFACTURERS B. Repair scratched or marred exterior surfaces to match original factory finish. 3. Fronts: . .
. . ; ) X . . 3) Bolted fault current. A. Eaton Corporation: www.eaton.com. END OF SECTION 26 2200 a. Fronts for Surface-Mounted Enclosures: Same dimensions as boxes.
equipment involved, including parts of system affecting calculations being ) ' .
performed (e.g. fault current contribution from motors). 4) Arcing fault current. B. General Electric Company: www.geindustrial.com. b. Fronts for Flush-Mounted Enclosures: Overlap boxes on all sides to conceal
i i i i i 5) Clearing time C. Schneider Electric; Square D Products: www.schneider-electric.us rough opening.
B 2. Include in analysll s alternate sourees and operating rpgdes (including known o o ’ - ' o c. Finish for Painted Steel Fronts: Manufacturer's standard grey unless
future configurations) to determine worst case conditions. 6) Arc gap distance. D. Siemens Industry, Inc: www.usa.siemens.com. otherwise indicated
a. Known Operating Modes: b. For purposes of producing arc flash hazard warning labels, summarize the E. Source Limitations: Furnish transformers produced by the same manufacturer as the . S
1) Utility as source. maximum incident energy and associated data reflecting the worst case other electrical distribution equipment used for this project and obtained from a 4. Lockable Doors: All locks keyed alike unless otherwise indicated.
2) Generator as source condition of all scenarios at each bus location. single supplier. J. Future Provisions: Prepare all unused spaces for future installation of devices
|| B. General Study Requirements: c. Identify locations where the calculated maximum incident energy exceeds 40 including bussing, connectors, mounting hardware and all other required provisions. e .
. y‘ q : calories per sq cm. K. Surge Protective Devices: Where factory-installed, internally mounted surge William R J ennings, Jr.
1. Comply with NFPA 70. d. Include recommendations for reducing the incident energy at locations where protective devices are provided in accordance with Section 26 4300, list and label C 1ti E . . PC
. - . . . . L 3 Iboard let bly includi tective device. Provide i onsuiting rngineering,
2. Perform studies utilizing computer software complying with specified the calculated maximum incident energy exceeds 8 calories per sq cm. panelboards as a complete assembly mcluding surge proteciive device. rrovide mn N
requirements; manual calculations are not permitted. each panelboard. 316 Brook Park Place, Suite A3
A L. Selectivity: Where the requirement for selectivity is indicated, furnish products as Forest, VA 24551

required to achieve selective coordination.

M. Load centers are not acceptable.

Phone: (434) 525-7099
Fax: (757) 282-2636
bjennings@jenningspe.com
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PART 3 EXECUTION SECTION 26 2726 F. Connect wiring devices by wrapping conductor clockwise 3/4 turn around screw 2. Finish for Painted Steel Enclosures: Manufacturer's standard, factory applied 1.04 DELIVERY, STORAGE, AND HANDLING 4. Battery Charger:
3.01 EXAMINATION WIRING DEVICES terminal and tightening to proper torque gpemﬁed by the manufacturer. Where grey unless otherwise indicated. A. Receive, inspect, handle, and store generator sets in accordance with manufacturer's a. Provide dual rate battery charger with automatic float and equalize charging
A. Verify that field measurements are as shown on the drawings. PART 1 GENERAL present, do not use push-in pressure terminals that do not rely on screw-actuated L. Provide safety interlock to prevent opening the cover with the switch in the ON instructions and NECA/EGSA 404, modes and minimum rating of 10 amps; suitable for maintaining the supplied
B. Verify that the ratings and configurations of the panelboards and associated 1.01 ADMINISTRATIVE REQUIREMENTS binding. ] o position with capability of overriding interlock for testing purposes. B. Store in a clean, dry space. Maintain factory wrapping or provide an additional battery(s) at full charge without manual intervention.
components are consistent with the indicated requirements. A. Coordination: G. Do noctl ulsle 1“1‘? r;cepta(ci:les 15 through flee? c}ilev(lices_. Bra_;llch circuit hot, neutral and M. Heavy Duty Switches: heavy canvas or heavy plastic cover to protect units from dirt, water, construction b. Capable of returning supplied battery(s) from fully discharged to fully
. . . ‘ : ground shall be T-taped so that removal of the device will not interrupt service to . debris, and traffic. charged condition within 24 hours, as required by NFPA 110 for Level 1
C. Verify that mounting surfaces are ready to receive panelboards. 1. Coordinate the placement of outlet boxes with millwork, furniture, equipment, devices downstream of it. 1. Comply with NEMAKS 1. . . o . . applications while carrving normal loads
D. Verify that conditions are satisfactory for installation prior to starting work . . o . . ) ) S C. Handle carefully in accordance with manufacturer's instructions to avoid damage to pp Irymng .
3.02 ‘ INST}:ALL ATION Y P ¢ ' etc. installed under other sections or by others. H. Unless otherwise indicated, connect wiring device grounding terminal to branch 2 Conduc.tor Termma.ltlons. generator set components, enclosure, and finish. c. Recognized as complying with UL 1236.
. . . . 2. Coordinate wiring device ratings and configurations with the electrical circuit equipment grounding conductor and to outlet box with bonding jumper. a. Provide mechanical lugs. 1.05 FIELD CONDITIONS d. Furnished with integral overcurrent protection; current limited to protect
A. Perform work in accordance with NECA 1 (gene'r al workmanship). requirements of actual equipment to be installed. I Provide GFCI receptacles with integral GFCI protection at each location indicated. b. Lungaterlal: Aluminum, suitable for terminating aluminum or copper A. Maintain field conditions within manufacturer's required service conditions during charger during engine cranking; reverse polarity protection.
B. Install products in accordance with manufacturer's instructions. 3. Coordinate the placement of outlet boxes for wall switches with actual installed Do not use feed-through wiring to protect downstream devices. conductors. and after installation. e. Provide integral DC output ammeter and voltmeter with five percent accuracy.
C. Install panelboards in accordance with NECA 407 and NEMA PB 1.1. door swings. J. Install wiring devices plumb and level with mounting yoke held rigidly in place. 3. Provide externall}_/ operable handle with means for locking in the OFF position, 1.06 WARRANTY f. Provide alarm output contacts as necessary for alarm indications.
D. Arran%ge tequllv)n.lentt to tprowdedrrll\ll%llr)lq[;lr;qoclearances in accordance with 4. Coordinate the installation and preparation of uneven surfaces, such as split face K. Install wall- switches with OFF position Flown. . DART 3 E;ag'é%?r ;)(f) ;cceptmg three padlocks. A. Provide minimum two year manufacturer warranty covering repair or replacement D. Engine Speed Control System (Governor):
manl‘ldac uref s gls ruc 10n§ an ) -  Seetion 26 0529 block, to provide suitable surface for installation of wiring devices. L. Install vertically mounted receptacles with grounding pole on bottom and due to defective materials or workmanship. 1. Single Engine Generator Sets (Not Operated in Parallel): Provide electronic
E. Provide required supports in accordance with Section 529. 5. Notify Engineer of any conflicts or deviations from the contract documents to horizontally mounted receptacles with grounding pole on right. 3.01 EXAMINATION PART 2 PRODUCTS isochronous governor for controlling engine speed/alternator frequency.
F. Install panelboards plumb. obtain direction prior to proceeding with work. M. Install wall plates to fit completely flush to wall with no gaps and rough opening A. Verify that field measurements are as shown on the drawings. 2.01 MANUFACTURERS . . ) .
G. Install flush- d Iboard hat trims fi letely flush 11 with o completely covered without strain on wall plate. Repair or reinstall improperly ify that th i fth losed switch i ith the indicated ) . 2. Frequency Regulation, Electronic Isochrongus Governors: No change in
. Install flush-mounted panelboards so that trims fit completely flush to wall with no B. Sequencing: B. Verify that the ratings of the enclosed switches are consistent with the indicate A. Packaged Engine Generator Set: frequency from no load to full load; plus/minus 0.25 percent at steady state
i installed outlet boxes or improperly sized rough openings. Do not use oversized wall i : : ’ : :
gaps and rough opening completel?/ Covered'. ] ) o 1. Do not install wiring devices until final surface finishes and painting are plates in lieu of meeting thiI; relzluiZement. ghop £ reql’?lrements' . . . 1. Caterpillar Inc: www.cat.com. E. Engine Lubrication System:
H. Mount panelbqards such that the highest position of any operating hand}e for circuit complete. C ) B C. Verify that mounting surfaces are ready to receive enclosed safety switches. _ ‘ ‘ Ls Tvoe: Full ith eneinedri itive disol
breakers or switches does not exceed 79 inches above the floor or working platform. 102 SUBMITTALS N. Install blank wall plates on junction boxes and on outlet boxes with no wiring D. Verify that conditions are satisfactory for installation prior to starting work 2. Cummins Power Generation Inc: www.cumminspower.com. . System Type: Full pressure, with engine-driven, positive displacement
: e . . . . devices installed or designated for future use. ’ ’ ) lubrication oil pump, replaceable full-flow oil filter(s), and dip-stick for oil level
I Mount floor-mounted p ower distribution P anelbogrds on properly sized 3 inch high A. Product Data: Provide manufacturer's catalog information showing dimensions, 0. Identify wirine devices in accordance with Section 26 0553 3.02 INSTALLATION 3 Kohl_er .CO'. www.komerpow_er.com. ) indication. Provide oil cooler where recommended by manufacturer.
concrete pad constructed in accordance with Section 03 3000. colors, and configurations, : y g : A. Install products in accordance with manufacturer's instructions. B. Source Limitations: Furnish engine generator sets and associated components and F. Eneine Cooling Svstem:
J. Mount floor-mounted power distribution panelboards on properly sized 3 inch high B. Proiect Record Documents: Record actual installed locations of wiring devices 3.04 FIELD QUALITY CONTROL B. Perform work in accordance with NECA 1 (general workmanship) accessories produced by a single manufacturer and obtained from a single supplier. - e & Sysiet: o o .
concrete pad constructed in accordance with Section 03300. i ' g ' A. See Section 01 4000 - Quality Requirements, for additional requirements. ' . L _ - 2.02 PACKAG GINE G OR SYS 1. System Type: Closed-loop, liquid-cooled, with unit-mounted radiator/fan and
1 . P ED ENGINE GENERATOR SYSTEM . g . .. . .
. . . . . . .03 QUALITY ASSURANCE .. . C. Arrange equipment to provide minimum clearances in accordance with i ) o ) ) engine-driven coolant pump; suitable for providing adequate cooling while
K. Provide minimum of six spare 1 inch trade size conduits out of each flush-mounted } B. Inspect each wiring device for damage and defects. "o . A. Provide new engine generator system consisting of all required equipment. sensors i .
panelboard stubbed into accessible space above ceiling and below floor A. Conform to requirements of NFPA 70. C. Operat b wall switch. wall di 4 d controller with circuit manufacturer's instructions and NFPA 70. ) duit. b W engine generator sy it g0 ?u quipment, . ’ operating at full load under worst case ambient temperature.
. . Operate each wall switch, wall dimmer, and fan speed controller with circui . . . . . conduit, boxes, wiring, piping, supports, accessories, system programming, etc. as
L. Provide grounding and bonding in accordance with Section 26 0526. B. Products: Listed, classified, and labeled as suitable for the purpose intended. erirgized to verify proper operation. P D. Provide required supports in accordance with Section 26 0329. necessary for a comp%etg gpe%atinzpsystem that providgs the finc{iional intgent 2. Fan Guard: Provide suitable guard to protect personnel from accidental contact
M. Install all field-installed branch devices, components, and accessories. C. Prodll\llct‘Listﬁlglg)rganigati;r% Qqalificaéionsz Anl\?lr{%?ilizati(;)n recoglgilzed by ESHA D. Test each receptacle to verify operation and proper polarity. IE glstalltenzlosefi Z‘,’Vlt:hdei p:)umb. red adiacent to (h i i | . indicated. with fan. _ ‘ ‘
N. Set field-adjustable circuit breaker tripping function settings as determined by iijin;ilorril:diz tioe;lcognlze esting Laboratory ( ) and acceptable to authorities E. Test each GFCI receptacle for proper tripping operation according to manufacturer's ' efci?; ezvsfvri‘:cll?es“;ish tlcl)at ?h??llilgh?astapgeslictfgn (())f thii%ffﬁﬁrgl haﬁglzug CI: ez’ nr(l)qtoun B. Provide products listed, classified, and labeled as suitable for the purpose intended. 3 Ctootl.ant Hzater: ll;row;l; tlzerrn(c)ls.:gncall}./ controll;d C(iolant hefa tetruto \mprove
overcurrent protective device coordination study performed according to Section 26 ’ instructions. d79i . C. System Description: starting under cold ambient conditions; size according to manufacturer's
79 inches above the floor or working platform. dations f hievine starti d load ¢ ; ts und
0573. PART 2 PRODUCTS . . . . . exeee o recommendations for achieving starting and load acceptance requirements under
0. Set field-adiustable eround fault protection nickun and time delay settines as 2.01 WIRING DEVICE APPLICATIONS F. Correct wiring deficiencies and replace damaged or defective wiring devices. G. Provide grounding and bonding in accordance with Section 26 0526. 1. Application: Emergency/standby. worst case ambient temperature.
' directed. ! & P piekip 4 & A. Provide wiring devices suitable for intended use and with ratings adequate for load 3.05 AD.JUSTH.VG H. Provﬁde fuses cqmplying with Section 26 2813 for quible switches as indicated or as 2. Conﬁguration: Single packaged engine generator set operated independently G. Engine Air Intake and Exhaust System:
P. Provide filler plates to cover unused spaces in panelboards served. A. Adjust devices and wall plates to be flush and level. required by equipment manufacturer's recommendations. (not in parallel). 1. Air Intake Filtration: Provide engine-mounted, replaceable, dry element filter
' ' ' ' indivi ircui ' 3.06 CLEANING I. Identify enclosed switches in accordance with Section 26 0553 D. Packaged Engine Generator Set: . . 7 ’ .
3.03 FIELD QUALITY CONTROL B. For single receptacles installed on an individual branch circuit, provide receptacle . . . . : : 2. Engine Exhaust Connection: Provide suitable, approved flexible connector for
Q . . . . with ampere rating not less than that of the branch circuit. A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to 3.03 FIELD QUALITY CONTROL 1. Type: Diesel (compression ignition). 8 li ine to exhaust svst PP
A. See Section 01 4000 - Quality Requirements, for additional requirements. ) ) ) ] ] match original factory finish. ) i ] . onal ) . coupling engine to exhaust system.
B. Inspect and test in accordance with NETA ATS, except Section 4. C. Provide weather and corrosion resistant GFI receptacles with specified weatherproof A. See Section 01 4000 - Quality Requirements, for additional requirements. 2. Power Rating: 250 kW, standby. 3. Exhaust Silencer: Provide critical grade or better exhaust silencer with sound
P ’ P covers for all receptacles installed outdoors or in damp or wet locations END OF SECTION 26 2726 d i d ith A ATS Section 4 . . . .
C. Correct deficiencies and replace damaged or defective panelboards or associated p ] o : P > B. Inspect and test in accordance with NETA ATS, except Section 4. 3. Voltage: 480Y/277 V, 3 phase, 60 Hz. attenuation not less than basis of design; select according to manufacturer's
components. , 02D‘ [ﬁﬁi;nét:fE%ﬁzfg?;ﬁ(; nHO];;SG combination switch/receptacle devices. C. Perform insp?ctigns and tests listed in NETA ATS,.Section 7.5.1.1. . 4 Main Line Circuit Breaker- recommendations to meet sound performance requirements, where specified.
3.04 ADJUSTING . . v . . . S D. Correct deficiencies and replace damaged or defective enclosed safety switches or a. Type: Electronic trip with long time and short time delay and instantaneous 2.04 ALTERNATOR (GENERATOR)
A. Adjust tightness of mechanical and electrical connections to manufacturer's A. Provide wiring device finishes as described below unless otherwise indicated. SECTION 26 2818 associated components. pickup. A. Alternator: 4-pole, 1800 rpm (60 Hz output) revolving field, synchronous generator
recommended torque settings. B. z\l/;ieng Devices Installed in Unfinished Spaces: White with galvanized steel wall ENCLOSED SWITCHES 3-01 iEJIiStTLTG e I et b. Trip Rating: Select according to generator set rating and coordination study. girtgﬁltyégﬁf;;frlaﬁfx?ilr\l/fi(i}c;t;efioIﬁiﬁtf:cglzzf::lflgllicﬂeﬁf;e;}?aizlg;%e;rzigie
B. Adiust alienment of panelboard fronts. . . Adjust tightness of mechanical and electrical connections to manufacturer's c. Features: ) .
C Loi d Balaicin . Fofeach anelboard. rearranee circuits such that the difference C. Wiring Devices Installed in Wet or Damp Locations: White with specified PART T GENERAL recommended torque settings. 1) Shunt trip. B. Exciter:
" between each rieasured stezdy state pl,lase loacig does not exceed 20 percent and weatherproof cover. ot ADMFNISTI,{ATIVE REQUIREMENTS 3.05 CLEANING 2) Auxiliary contacts. 1. Exciter Type: Brushless; provide permanent magnet generator (PMG) excitation
adjust circuit directories accordingly. Maintain proper phasing for multi-wire branch 2.03 WALL SWITCHES A Coordlnatlén. ‘ ‘ o A. Clean dirt and debris from switch enclosures and components according to E. Generator Set General Requirements: system; self-excited (shunt) systems are not permitted.
circuits. A. Wall Switches - General Requirements: AC only, quiet operating, general-use snap 1. Coqrdmate the work with (_)ther trades.. AVOl_d placement_of ductwqu, piping, manufacturer's instructions. L Prot tested i d ith NFPA 110 for Level 1 svst 2. PMG Excitation Short-Circuit Current Support: Capable of sustaining 300
3.05 CLEANING switches with silver alloy contacts, complying with NEMA WD 1 and NEMA WD 6, eqmpmmL or other potential 0bstruct1on§ w1thlq the dedlcatfed equipment spaces B. Repair scratched or marred exterior surfaces to match original factory finish. - Prototype tested in accordance wi or Leve: 1 systetns. percent of rated output current for 10 seconds.
A. Clean dirt and debris from panelboard enclosures and components according to and listed as complying with UL 20; types as indicated on the drawings. and within working clearances for elecrical equipment required by NFPA. 70. END OF SECTION 26 2818 2. Factory-assembled, with components mounted on suitable base. 3. Voltage Regulation (with PMG excitation): Plus/minus 0.5 percent for an
. . . . . . . ) ) ] ] . ulation (wi X : Plu us 0. y
manufacturer's instructions. 1. Wiring Provisions: Terminal screws for side wiring and screw actuated binding 2. Coordinate arrangement of electrical equipment with the dimensions and 3. List and label engine generator assembly as complying with UL 2200. constant load from no load to full load.
B. Repair scratched or marred exterior surfaces to match original factory finish. clamp for bacl‘< wiring with s?parate fgrour-ld terminal screw. _ clea‘rance- requirements of the actual equlpmer?t tohbe 1nsta11§d. . 4. Power Factor: Unless otherwise indicated, specified power ratings are at 0.8 C. Temperature Rise: Comply with UL 2200.
END OF SECTION 26 2416 B. Standard Wall Switches: Industrial specification grade, 20 A, 120/277 V with 3. Verify with manufacturer that conductor terminations are suitable for use with power factor for three phase voltages and 1.0 power factor for single phase D. Insulation System: NEMA MG 1, Class H; suitable for alternator temperature rise
standard toggle type switch actuator and maintained contacts; single pole single the conductors to be installed. It ’ ’ ’ ’ ‘
; - ; SECTION 26 3213 VOTAges. E. Enclosure: NEMA MG 1, drip-proof.
throw, double pole single throw, three way, or four way as indicated on the drawings. 4. Notify Engineer of any conflicts with or deviations from the contract documents. ENGINE GENERATORS 5. Provide suitable guards to protect personnel from accidental contact with F. Total H o Distorti ’ Not t than £ .
AT . . . Total Harmonic Distortion: Not greater than five percent.
2.04 RECEPTACLES _ ‘ ‘ _ Obtain direction before proceeding with work. PART 1 GENERAL rotating parts, hot piping, and other potential sources of injury. s P
SECTION 26 2717 A. Receptacles - General Requirements: Self-grounding, complying with NEMA WD 1 1.02  SUBMITTALS 1.01 ADMINISTRATIVE REQUIREMENTS 6. Main Line Circuit Breakers: Provide factory-installed line side connections with
EQUIPMENT WIRING an NEMA WD 6, and listed as complying with UL 498; types as indicated on the A. Product Data: Provide manufacturer's standard catalog pages and data sheets for A. Coordination: suitable lugs for load side connections.
rawings. enclosed switches and other installed components and accessories. ) ' - AP . : :
PART 1 GENERAL - P ~ TR e . . . P L . 1. Coordinate compatibility of generator sets to be installed with work provided F. Service Conditions: Provide engine generator system and associated components
1.01 SECTION INCLUDES 1. Wiring Provisions: Terminal screws for side wiring or screw actuated binding B. Shop Drawings: Indicate outline and support point dimensions, voltage and current under other sections or by others suitable for operation under the service conditions at the installed location.
’ clamp for back wiring with separate ground terminal screw. ratings, short circuit current ratings, conduit entry locations, conductor terminal ’ - ~ .
A. Electrical connections to equipment. . . . . fl & ’t' d g " ;11 d feat es, d . e o, . a. Transfer Switches: See Section 26 3600. G. Starting and Load Acceptance Requirements:
1.02 RELATED REQUIREMENTS 2. NEMA configurations specified are according to NEMA WD 6. HHOTIMAtion, and Mmstatied features and accessores. 2. Coordi h Kk with oth d id pl £d K. pipi 1. Cranking Method: Cycle cranking complying with NFPA 110 (15 second crank
) B. Convenience Receptacles: 1. Include dimensioned plan and elevation views of enclosed switches and adjacent - oor tnate the work wit ,Ot er tra es to avoidp acement o ugtwor » PIPINg, eriod. followed by 15 second rest period. with crankine limiter time-out after 3
1.03 REFERENCE STANDARDS equipment with all reauired clearances indicated equipment or other potential obstructions within the spaces dedicated for engine p > wed by 1o ' restp » W g u
A NFPA 70 - National Electrical Code: Most Recent Edition Adopted by Authorit 1. Standard Convenience Receptacles: Industrial specification grade, 20A, 125V, . quip . q ) generator system. cycles), unless otherwise required.
| Having Ju;isdiction Including All A’pplicable Amendments ancri) SuPP}lleml‘lfntS ’ NEMA 5-20R; single or duplex as indicated on the drawings. . Field Quality Control Test Reports 3. Coordinate arrangement of equipment with the dimensions and clearance 2. Cranking Limiter Time-Out: If generator set fails to start after specified
’ ' 2 Weather Resistant Convenience Receptacles: Industrial specification erad D. Manufacturer's Installation Instructions: Indicate application conditions and ’ . & quip . crankine period. indicate overcrank alarm condition and lock-out senerator set
1.04 ADMINISTRATIVE REQUIREMENTS : p : p grade, limitati ¢ ulated b d . Include i ons fi requirements of the actual equipment to be installed. gp > I ( g
A Coordination: 20A, 125V, NEMA 5-20R, , listed and labeled as weather and corrosion resistant imitations of use stipulated by product testing agency. nclude instructions for 4. Coordinate th It de electrical cireuits suitable for fh from further cranking until manually reset.
- Coordination: type complying with UL 498 Supplement SE suitable for installation in damp or storage, handling, protection, examination, preparation, installation, and starting of L oo et e;\;ﬁr ?[ prlov1 ?re e c1r0111 ° zul — te pg) \yert lled 3. Start Time: Capable of starting and achieving conditions necessary for load
1. Obtain and review shop drawings, product data, manufacturer's wiring diagrams, wet locations; single or duplex as indicated on the drawings. product. requiremments of Hie actial auxtiaty cquipment and accessories fo be mstatied. acceptance within 10 seconds (NFPA 110, Type 10).
and manufacturer's instructions for equipment furnished under other sections. C. GFCI Receptacles: E. Project Record Documents: Record actual locations of enclosed switches. 5. Notify Engineer of any conflicts with or deviations from the contract documents. 4 Maxi Load S S 100 ’  rated load i
i ) i ) ) ’ Obtain direction before proceeding with work. . Maximum Load Step: Supports percent of rated load in one step.
2 Determine comnection locations and requirements I GFCI Receptacles - General Requirements: Self-testing, with feed-through 13 QUALTTY ASS'U RANCE 1.02 SUBMITTALS ’ : 5. Motor Starting Capability: Supports starting of motor load indicated with a
B. Sequencing: protection and light to indicate ground fault tripped condition and loss of A. Conform to requirements of NFPA 70. : . ’ " maximum voltage dip of )5 percent
1. Install rough-in of electrical connections before installation of equipment is protection; listed as complying with UL 943, class A. B. Product Listing Organization Qualifications: An organization recognized by OSHA A. Product Data: . Prov1.de mapufacturer s stan.dard cgtalog.pages and data sheets for o ' ’
’ i : : : : as a Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities each product, including ratings, configurations, dimensions, finishes, weights, H. Exhaust Emissions Requirements:
required. 2 Weather Resistant GFI Receptacles: Industrial specification grade, duplex, 204, having jurisdiction service condition requirements, and installed features. Include alternator starting 1. Comply with federal (EPA), state, and local regulations applicable at the time of
2. Make electrical connections before required start-up of equipment. 125V, NEMA 5-20R, rectangular decorator style, listed and labeled as weather ' capabilities, engine fuel consumption rates, and cooling, combustion air, and exhaust ' S I A .
1.05 SUBMITTALS and corrosion resistant type complying with UL 498 Supplement SE suitable for 1.04 DELIVERY, STORAGE, AND HANDLING reguire;nents & ump & " xhat commissioning; include factory emissions certification with submittals.
) . . . ‘ . ) ) installation in damp or wet locations. A. Store in a clean, dry space. Maintain factory wrapping or provide an additional ' 2. Do not make modifications affecting generator set factory emissions certification
A. Product Data: Provide wiring device manufacturer's catalog information showing 2.05 WALL PLATES heavy canvas or heavy plastic cover to protect units from dirt, water, construction 1. Include generator set sound level test data. without approval of manufacturer and Engineer. Where such modifications are
dimensions, configurations, and construction. A. Wall Plates: Comply with UL 514D debris, and traffic. 2. Include characteristic trip curves for overcurrent protective devices. made, provide field emissions testing as necessary for certification.
B. Manufacturer's Instructions: Indicate application conditions and limitations of use . . . . B. Handle carefully in accordance with manufacturer's written instructions to avoid 3. Include alternator thermal damage curve L. Sound Level Requirements:
stipulated by product testing agency. Include instructions for storage, handling, 1. Configuration: One piece cover as required for quantity and types of oo . . . ‘
. - . . . : L : damage to enclosed switch internal components, enclosure, and finish. B. Shop Drawines: Include di ioned plan vi d ions indicating locati 1. Do not exceed 78 dBA when measured at 23 feet from generator set in free field
protection, examination, preparation, and installation of product. corresponding wiring devices. . Shop Drawings: Include dimensioned plan views and sections indicating locations . . : ’ 4 g
1.06 QUALITY ASSURANCE 2 Screws: Metal with slotted heads finished to match wall plate finish 105 FIELD CONDITIONS of system components, required clearances, and field connection locations. Include (no sound barriers) while operating at full load; include manufacturer's sound
) ) ’ ) . A P ' A. Maintain ambient temperature between -22 degrees F and 104 degrees F during and system interconnection schematic diagrams showing all factory and field data with submittals.
A. Conform t.o Tequlremeflts (.)f NFPA. 70. . . . B. Nylon Wall Plates: Smooth finish, high-impact thermoplastlc.. ‘ . after installation of enclosed switches. connections. 2.03 ENGINE AND ENGINE ACCESSORY EQUIPMENT
B. Product.Llstng Organlgatlon Qqallﬁcatlonsz An organization recogmlzed by (I?SHA C. Galvanized Steel Wall Plates: Rounded corners and edges, with corrosion resistant PART 2 PRODUCTS C. Fuel Storage Tank Calculations: Indicate maximum running time for generator set A. Provide engine with adequate horsepower to achieve specified power output at rated
?ls a.Nat.lor_lad‘thecogmzed Testing Laboratory (NRTL) and acceptable to authorities SCrews. 2.01 MANUFACTURERS configuration provided. speed, accounting for alternator efficiency and parasitic loads.
aving jurisdiction. ions: ic. with hi . . . . .
8) D. Weatherproof Covers for Wet chatmns. Gas.kf:ted, therrr}oplasnc, Wlth hinged A. Eaton Corporation: www.eaton.com. D. Manufacturer's Installation Instructions: Indicate application conditions and B. Engine Fuel System - Diesel (Compression Ignition):
PART 2 PRODUCTS lockable cover and corrosion-resistant screws; listed as suitable for use in wet ) ) . limitations of use stipulated by product testing agency. Include instructions for ) .
PART 3 EXECUTION locations while in use with attachment plugs connected and identified as extra-duty B. General Electric Company: www.geindustrial.com. storage, handling, protection, examination, preparation, installation, and operation of 1. Fuel Source: Diesel, ASTM D975 No. 2-D or approved cold weather diesel
3.01 EXAMINATION type. C. Schneider Electric; Square D Products: www.schneider-electric.us. produ i ’ ’ ’ ’ ’ blends.
A. Verify that equipment is ready for electrical connection, wiring, and energization. PART 3 EXECUTION D. Siemens Industry, Inc: www.usa.siemens.com. E. Manufacturer's factory emissions certification. 2. Fuel Storage: Sub-base fuel tank.
3.02 ELECTRICAL CONNECTIONS 3.01 EXAMINATION E. Source Limitations: Furnish enclosed switches and associated components produced F. Manufacturer's certification that products meet or exceed specified requirements 3. Engine Fuel Supply: Provide engine-driven, positive displacement fuel pump
) i i by th fact the other electrical distributi i t used for thi ' ' i i
A. Make electrical connections in accordance with equipment manufacturer's A. Verify that field measurements are as shown on the drawings. Zo' eztszﬁeorggﬁﬁech?;f; zssmel(; Ssr elieecr eat CISTIDUTION cquipment used Tot TS G. Source quality control test reports. with relp tl‘acleab!e fuel filter(s), Zvatelzlr ;eg arator, cileckpvalv.z tofzelc ure {mm%
instructions B. Verify that outlet boxes are installed in proper locations and at proper mounting proj gle supphier. H. Provide NFPA 110 ired d tation f facturer wh ted b manual Tue! priming pump, and relict-bypass valve. rrovide tuel cooler where
B. Make condl.lit connections to equipment using flexible conduit. Use liquidtight heights and are properly sized to accommodate devices and conductors in accordance ~ 2-02 ENCLOSED SAFETY SWITCHES . alj?};/(iriiies having jli:icslgﬁionoicrllgﬁf;;glgﬁt ;(;Tl?lrr?i?;ldig' I recommended by manufacturer.
' flexible conduit with watertight connectors in damp or wet locétions with NFPA 70. A. Description: Quick-make, quick-break enclosed safety switches listed and labeled as . ’ ’ 4. Engine Fuel Connections: Provide suitable, approved flexible fuel lines for
C. Connect heat nroducine cominment using wire and cable with ‘nsulation suifable for C. Verify that wall openings are neatly cut and will be completely covered by wall complying with UL 98; heavy duty; ratings, configurations, and features as indicated 1. Certified prototype tests. coupling engine to fuel source.
' temperatures Snc ounterge dq P & plates. on the drawings. 2. Torsional vibration compatibility certification. 5. Sub-Base Fuel Tank:
D. Provide receptacle outlet to accommodate connection with attachment plug D. Verify that final surface finishes are complete, including painting. B. Provide products listed, classified, and labeled as suitable for the purpose intended. 3. NFPA 110 compliance certification. a. Provide sub-base mounted, double-wall fuel tank with secondary containment;
E. Provide cord and cap where field-supplied attachment plug is required. E. Verify that floor boxes are adjusted properly. © [linlg Slsl Oth'erwme i dlcated.’ .pm\flde products suitable for continuous operation under 4. Certified rated load test at rated power factor. listed and labeled as complying with UL 142.
F. Install suitable strain-relief clamps and fittings for cord connections at outlet boxes F. Verify that branch circuit wiring installation is completed, tested, and ready for e o (.)ng service conditions: L. Manufacturer's detailed field testing procedures. b. Tank (_?ap acity: Size for minimum of 48 hours of contmuou§ engine generator
. snd equiprent coumeotion hoxes connection to wiring devices. 1. Altitude: Less than 6,600 feet. J. Field quality control test reports operation at 100 percent rated load, but not larger than permissible by
: . . . . . . . . . ) i ) ’ o ) ) applicable codes.
G. Tnstall disconnect switches, controllers, control stations, and control devices to G. Verify that conditions are satisfactory for installation prior to starting work. 2. Ambient Temperature: Between -22 degrees F and 104 degrees F. K. Operation and Maintenance Data: Include detailed information on system operation, c. Features:
complete equipment wiring requirements. 3.02 PREPARATION D. Horsepower Rating: Suitable for connected load. equipment programming and setup, replacement parts, and recommended ' 1) Dir .t readine fuel level
H. Install terminal block jumpers to complete equipment wiring requirements. A. Provide extension rings to bring outlet boxes flush with finished surface. E. Voltage Rating: Suitable for circuit voltage. maintenance procedures and intervals. ” Nl e leat ng 1;16 eve tgage~
. . . . o . ) . ) . o ormal atmospheric vent.
I. Install interconnecting conduit and wiring between devices and equipment to B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes. F. Short Circuit Current Rating: 1. Include contact information for entity that will be providing contract 3) Emergency prfssure relief vent
complete equipment wiring requirements. 3.03 INSTALLATION 1. Provide enclosed safety switches, when protected by the fuses or supply side maintenance and troubl'e call-back se.rv1ce. . 4) Fuel fill opening with lockable .cap.
END OF SECTION 26 2717 A. Perform work in accordance with NECA 1 (general workmanship) and, where overcurrent protective devices to be installed, with listed short circuit current L. Executed Warranty: Submit documentation of final executed warranty completed in 5) Dedicated electrical conduit stub-up area
applicable, NECA 130, including mounting heights specified in those standards rating not less than the available fault current at the installed location as Owner's name and registered with manufacturer. . P ’
unless otherwise indicated. determined by short circuit study performed in accordance with Section 26 0573. M. Maintenance contracts. 6) Low fuel le?/el SWI.tCh' o . . N
B. Coordinate locations of outlet boxes provided under Section 26 0537 as required for 2. Minimum Ratings: N. Project Record Documents: Record actual locations of system components, installed 7) Leak c}etegh:m:wﬁclfu lgcatedtwnlinfn sle lc orll(dary containment inerstitial
installation of wiring devices provided under this section. a. Heavy Duty Single Throw Switches Protected by Class R Fuses: 200,000 rms circuiting arrangements and routing, and final equipment settings. C. Engine St;i?r(;e Sorst:me'c 1on of primary tank fuel feak.
1. Orient outlet boxes for vertical installation of wiring devices unless otherwise symmetrical amperes. 1.03 QUALITY ASSURANCE e & Sysie: o _ , _
indicated. G. Provide with switch blade contact position that is visible when the cover is open. A. Comply with the following: 1. System Type: Electric, with DC solenoid-activated starting motor(s).
2. Where mu!tiple receptacles, wall swtihes, or wall dimmgrs are installed at the H. Fuse Clips for Fusible Switches: As required to accept fuses indicated. 1. NFPA 70 (National Electrical Code). 2. Battery(s): .
same location and at the same mounting height, gang devices together under a 1. Where NEMA Class R fuses are installed, provide rejection feature to prevent 2. NFPA 110 (Standard for Emergency and Standby Power Systems). a. Battery Type: ‘Leadjac1d. 4 .
common wall plate. installation of fuses other than Class R : . ) b. Battery Capacity: Size according to manufacturer's recommendations for
. o . . ’ 3. NFPA 37 (Standard for the Installation and Use of Stationary Combustion achievine startine and load acceptance requirements under worst case ambient
3. Locate wall switches on strike side of door with edge of wall plate 3 inches from I. Conductor Terminations: Suitable for use with the conductors to be installed. Engines and Gas Turbines) & & “oep °d .
edge of door frame. Where locations are indicated otherwise, notify Engineer to I Provide solidly bonded equi ¢ dbusi h enclosed saf ch. with : temperature; capable of providing cranking through two complete periods of
obtain direction prior to proceeding with work - Frovide solidly bonced equipment ground bus 1n each enclosed sa ety switch, with a 4. NFPA 30 (Flammable and Combustible Liquids Code). cranking limiter time-outs without recharging.
’ suitable lug for terminating each equipment grounding conductor. . L . . L . . . . eqqs .
C. Install wiring devices in accordance with manufacturer's instructions. K. Enclosures: Comply with NEMA 250, and list and label as complying with UL 50 B. Product Listing Organization Qualifications: An organization recognized by OSHA c. lgrowdcz k;att.ery ;ack, cabfls, and coclilpectors su1t?ble for the Supplledd William R J ennings, Jr.
. - . : : ’ as a Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities attery(s); size battery cables according to manufacturer's recommendations . . .
D. In;tall perma.nent barrier between ganged wiring devices when voltage between and UL 50E. having jurisdiztion. g g ry ( ) P for cgle length to b?;nstalle i & Consultlng Englneerlng, PC
adjacent de\‘/mes exceeds 300 Ve . L . 1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for 3. Battery-Charging Alternator: Engine-driven, with integral solid-state voltage 316 Brook Park Place, Suite A3
E. Where required, connect wiring devices using plgtglls not léss than 6 inches long. Do the following installation locations: . regul?tlion ging ¢ bng ven, w g voltag Forest, VA 24551
not connect more than one conductor to wiring device terminals. a. Indoor Clean, Dry Locations: Type 1 unless otherwise indicated. Phone: (434) 525-7099
b. Outdoor Locations: Type 4X, stainless steel or fiberglass. Fax. — (757) 282-2636
Email:  bjennings@jenningspe.com
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2.05 GENERATOR SET CONTROL SYSTEM 3.03 FIELD QUALITY CONTROL 1.05 FIELD CONDITIONS G. Provide grounding and bonding in accordance with Section 26 0526. F. UL 1449 Short Circuit Current Rating (SCCR): Not less than the available fault
A. Provide microprocessor-based control system for automatic control, monitoring, and A. Provide services of a manufacturer's authorized representative to prepare and start A. Maintain field conditions within manufacturer's required service conditions during H. Identify transfer switches and associated system wiring in accordance with Section current at the installed location as indicated on the drawings.
protection of generator set. Include sensors, wiring, and connections necessary for systems and perform inspection and testing. Include manufacturer's detailed testing and after installation. 26 0553. G. Diagnostics:
functions/indications specified. procedures and field reports with submittals. 1.06 WARRANTY 3.03 FIELD QUALITY CONTROL 1. Protection Status Monitoring: Provide indicator lights to report the protection
1. Constrol system shall have all components necessary for paralleling with an B. Notify Owner and Engineer at least two weeks prior to scheduled inspections and A. Provide minimum two year manufacturer warranty covering repair or replacement A. Provide services of a manufacturer's authorized representative to observe installation status. o . .
additional generator of the same type and manufacturer at a future date. tests. due to defective materials or workmanship. and assist in inspection and testing. Include manufacturer's detailed testing 2. AlarI_n.Notlﬁcat.lon: Provide indicator l}ght and agdlble alarm to report alarm
B. Control Panel: C. Notify authorities having jurisdiction and comply with their requirements for PART 2 PRODUCTS procedures and field reports with submittals. condition. Provide button to manually silence audible alarm.
1. Control Panel Mounting: Unit-mounted unless otherwise indicated; vibration sche(?ullng 1nspect10ns and tests and for. ObSGI'dethl’l by their pe-rso‘nnel. . 2.01 MANUFACTURERS B. Prepare and start system in accordance with manufacturer's instructions. H. Provide surge rated integral disconnect switch for SPDs not direct bus connected.
isolated. D. Proylde .all qulpment, tools, and supplies required to accomplish inspection and A. Transfer Switches: C. Automatic Transfer Switches: PART 3 EXECUTION
2. Generator Set Control Functions: . ;estll-ngf 1nc1u.d1ng 193d bal(lik an(-i fuel. - elud o . 1. ASCO Power Technologies, a brand of Emerson Network Power: 1. Inspect and test in accordance with NETA ATS, except Section 4. 3.01 EX{*MINATION .
a. Automatic Mode: Initiates generator sct start/shutdown upon receiving - Preliminary inspection and testing to include, at a minimum: www.emersonnetworkpower.com. 2. Perform inspections and tests listed in NETA ATS, Section 7.22.3. The control A. Verify that field measurements are as shown on the drawings.
corresponding signal from remote device (e.g. automatic transfer switch). L. Inspect ‘?aCh system compo.nent for damage and defec.ts. ' 2. General Electric Company: www.geindustrial.com. wiring insulation-resistance tests listed as optional are not required. B. Verify that the service voltage and configuration marked on the SPD are consistent
b. Manual Mode: Initiates generator set start/shutdown upon direction from 2. Venf}; tlghtn?ss of mechaguiial and electrical connections are according to 3. Same as manufacturer of engine generator(s) used for this project. D. Provide additional inspection and testing as required for completion of associated with the service voltage and configuration at the location to be installed.
operator. 5 gﬁnukafcturer s recc_)fnmjn el tor(lque ?ettlngs. 4. Resselectic: http://www.russelectric.com/. engine generator testing as specified in Section 26 3213. C. Verify that electrical equipment is ready to accept connection of the SPD and that
c. Reset Mode: Clears all faults, allowing generator set restart after a shutdown. ‘ eck ot proper ot a.n coolant leve S . ) B. Source Limitations: Furnish transfer switches and accessories produced by a single E. Correct defective work, adjust for proper operation, and retest until entire system installed overf:qnent dejvme is consistent with requirements of the drawings and
d. Emergency Stop: Immediately shuts down generator set (without time delay) F. Prepare and start system .1n accordance W.lth manufacturer's instructions. manufacturer and obtained from a single supplier. complies with contract documents. man.ufacturer S 1nstruc.t10ns. o . .
and prevents automatic restarting until manually reset. G. Perform acceptance test in accordance with NFPA 110. 2.02 TRANSFER SWITCHES F. Submit detailed reports indicating inspection and testing results and corrective D. Yerlfy_ system groundmg and bonding is in accor.dance with Section 26 0526, ‘
e. Cycle Cranking: Programmable crank time, rest time, and number of cycles. H. Inspection and testing to include, at a minimum: A. Provide complete power transfer system consisting of all required equipment, actions taken. ;n(;?el?rgl%v z(;;l:glg ﬁi:&i tria;oarrll(ci) tgers:;l?Zf;)rs;%V;iiifré:;rggni?ssS}?:\iagzle};derwed
f. Time Delay: Programmable for shutdown (engine cooldown) and start 1. Verify compliance with starting and load acceptance requirements. conduit, boxes, wiring, supports, accessories, system programming, etc. as necessary ~ 3.04 CLEANING c}c;rrected PP : g
(engine warmup). 2. Verify voltage and frequency; make required adjustments as necessary. for a complete operating system that provides the functional intent indicated. A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to E Verif th.t dit isfactory for installat o to starti .
g. Voltage Adjustment: Adjustable through range of plus/minus 5 percent. 3. Verify phase sequence. B. Provide products listed, classified, and labeled as suitable for the purpose intended. match original factory finish. - Verty Hiat Conciuons are satistactory ot Instaliation priot o starting work.
3. Generator Set Status Indications: 4. Verify control system operation, including safety shutdowns. C. Applications: 3.05 CLOSEOUT ACTIVITIES 3.02 INSTALLAPUON _ .
a. Voltage (Volts AC): Line-to-line, line-to-neutral for each phase. 5. Verify operation of auxiliary equipment and accessories (e.g. battery charger, D. Construction Type: Only "contactor type" (open contact) transfer switches are A. Demonstration: Demonstrate proper operation of transfer switches to Owner, and A. Perform work m accordance Wlt}.l NECA 1 (gene’raq Workrr.lansh1p).
b. Current (Amps): For each phase. heaters, etc.). acceptable. Do not use "breaker type" (enclosed contact) transfer switches. correct deficiencies or make adjustments as directed. B. Install products in accordance with manufacturer's instructions.
c. Frequency (Hz). 6. Perform load tests in accordance with NFPA 110 (1.5 hour building load test E. Automatic Transfer Switch: B. Training: Train Owner's personnel on operation, adjustment, and maintenance of C. Arrange equ1pment to prov1de minimum clearances in accordance with
followed by 2 hour full load test). : . ; : transfer switches. manufacturer's instructions and NFPA 70.
d. Real power (W/kW). 1. Transfer Switch Type: Automatic transfer switch. ) ; o ) o ]
. I. Provide field emissions testing where necessary for certification. 2. Transition Confi ion: Delaved- i ith 1 positi 1. Use operation and maintenance manual as training reference, supplemented with D. Provide conductors with minimum ampacity as indicated on the drawings, as
e. Reactive power (VAR/KVAR). . Transition Configuration: Delayed-transition (with neutral position). - o< - . . \ .
f. Apparent power (VA/KVA). J. Sound Level Tests: Measure sound levels for compliance with specified 3. Voltage: As indicated on the drawings. add1t.10na1 .tr:funmg materials as requm?d: o . o . req1(111red by NFPA 70, and not less than manufacturer's recommended minimum
requirements. Identify and report ambient noise conditions. A ind: - 2. Provide minimum of four hours of training. This will be done in conjuction with conductor size.
g. Power factor. - - - 0o 4. Ampere Rating: As indicated on the drawings. th tor traini E. Install conductors between SPD and equipment terminations as short and straight as
h. Dutv Level: Actual load ¢ frated K. Correct defective work, adjust for proper operation, and retest until entire system 5. Neutral Configuration: Switched neutral. € generator training. : : _ vq p : g
- Duty Leve ~d (C ua )03 as percentage ol rated power. complies with contract documents. R S A indiented on the dravwi 3. Instructor: Manufacturer's authorized representative. possfle,lnot exceedmgbmanufactlérlers recomrrilendeddmammum ((:ionldugtor lerlllgth.
i. Engine speed (RPM). . . T . . . - Irimary source: As imdicated on the drawings. 4. Location: At proiect site Breaker locations may be reasonably rearranged in order to provide leads as short
j. Battery voltage (Volts DC) L. Sul{)m1t detailed reports indicating inspection and testing results and corrective 7. Alternate Source: As indicated on the drawings. ) . B pro] ' . .. . . . and straight as possible. Twist conductors together to reduce inductance.
) ) actions taken. . . . . L C. Coordinate with related generator demonstration and training as specified in Section . . . .
k. Enegine oil pressure 8. Service Entrance Rated: Provide with fully adjustable electronic circuit breaker F. Do not energize SPD until bonding of neutral and ground for service entrance and
1 . E g_ I13 ' 3.04  CLEANING for utility connection 263213, separately derived systems is complete in accordance with Section 26 0526 where
. Engine coolant temperature. . . . . ) 3.06 PROTECTION . ) A
) i A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to F. Comply with li label Ivi ith . applicable. Replace SPDs damaged by improper or missing neutral-eround bond
m. Engine run time. P g . Comply with NEMA ICS 10 Part 1, and list and label as complying with UL 1008 . . . . pp - Rep g Y 1mprop g g .
_ o ) match original factory finish. for the classification of the intended application (e.g. emergency, optional standby). A. Protect installed transfer switches from subsequent construction operations. 3.03 FIELD QUALITY CONTROL
n. Generator powering load (position signal from transfer switch). 3.05 CLOSEOUT ACTIVITIES G double th . N N ceall 3.07 MAINTENANCE
. . .. : . Do not use double throw safety switches or other equipment not specifica : . i i i .
4. Generator Set Protection and Warning/Shutdown Indications: A. Demonstration: Demonstrate proper operation of system to Owner, and correct designed for power transfer ap};l)lications and listedgs gansfer swi?ch equipzlent. A. Provide to Owner at no extra cost, a separate maintenance contract for the service g g;srr;*z:;a;i tzscttilznicacggdt:f: 1:22;i?;f:}ﬁ:;i?:cg‘:
a. Comply with NFPA 110; configurable for NFPA 110 Level 1 or Level 2, or deficiencies or make adjustments as directed. H. Load Classification: Classified for total system load (any combination of motor and maintenance of transfer switches for two years from date of Substantial ’ p ] ’ T ) )
NEPA 99 systems including but not limited to the followin - . . . . . : e : o Y y cot ’ Cone - : : . C. Procure services of a qualified manufacturer's representative to observe installation
_ s?f_s 3. s including but no ed to the following B. Training: Train Owner's personnel on operation, adjustment, and maintenance of electric discharge lamp, resistive, and tungsten lamp loads with tungsten lamp loads Completion; Include a complete description of preventive maintenance, systematic and assist in inspection, festing, and adjusting, Include manufacturer's reports with
protections/indications: system. not exceeding 30 percent of the continuous current rating) unless otherwise indicated examlnan(.)n, afij-ustment, inspection, and testing, with a de-talled s-chedule: field quality control su‘t’)mittals,’ .
1) Overcrank (shutdown). 1. Use operation and maintenance manual as training reference, supplemented with or required. B. Conduct site visit at least once every 6 months to perform inspection, testing, and 3.04 CLEANING
2) Low coolant temperature (warning). additional training materials as required. I. Switching Methods: preventive maintenance. Submit report to Owner indicating maintenance performed : . . o .
3) High coolant temperature (warning). 2. Provide minimum of four hours of training. ' I. Delayed Transi t'ion' along with evaluations and recommendations. A. Repair scratched or marred exterior surfaces to match original factory finish.
4) High coolant temperature (shutdown). 3. Instructor: Manufacturer's authorized representative. a. Provide break-before-make transfer with programmable time delay in a C. Provide trouble call-back service upon notification by Owner: END OF SECTION 26 4300
5) Low oil pressure (shutdown). 4. Location: At project site. neutral position not connected to either source, and with interlocks to prevent 1. Provide on-site response within 4 hours of notification.
6) Overspeed (shutdown). 3.06 PROTECTION simultaneous connection of the load to both sources. 2. Include allowance for call-back service during normal working hours at no extra
7) Low fuel level (warning). A. Protect installed engine generator system from subsequent construction operations. 2. Neutral Switching: Either simultaneously switched neutral (break-before-make) ; f)OSt to O\.)xlflner. o call-back service outside of vorking I
8) Low coolant level (warning/shutdown). or overlapping neutral (make-before-break) methods are acceptable. - Owner will pay 1or call-back service outside of normal working hours on an
9) Generator control not in automatic mode (warning). 307 MAI-NTENANCE . . 3. Obtain control power for transfer operation from line side of source to which the _hourly basis, based on actual‘ti_me spent at site anq not inclqding 'Fravel time;
. . A. Provide to Owner at no extra cost, a separate maintenance contract for the service Joad is fo be transferred include hourly rate and definition of normal working hours in maintenance
10) High battery voltage (warning). and maintenance of engine generator system for two years from date of Substantial ) o o ) ) ) ) contract.
11) Low cranking voltage (warning) Completion; Include a complete description of preventive maintenance, systematic J. Service Conditions: Provide transfer switches suitable for continuous operation at . . - . . .
12)Low b . ( ing) ' . amination’ adjustment, inspection, and testing, with a detailed sched ’le indicated ratings under the service conditions at the installed location D. Maintain an on-site log listing the date and time of each inspection and call-back
ow battery voltage (warning). X »adqu > ’ mng, w uie. ' visit, the condition of the system, nature of the trouble, correction performed, and
13) Battery charger failure (warning). B. Conduct site visit at least once every 6 months to perform inspection, testing, and K. Enclosures: parts replaced.
b. In addition to NFPA 110 requirements, provide the following plrevenn.\tlﬁ mallntetr.lance. %ubmlt repor(t1 t? Owner indicating maintenance performed 1. glrévt{(r)cl)lr(l)mt?rlll; Tgsrzzﬁ);rii]%/cliiiig: Unless otherwise indicated, as specified for END OF SECTION 26 3600
protections/indications: along with evaluations and recommendations. wing i :
1) High AC voltage (shutdown). C. Provide trouble call-back service upon notification by Owner: a. Indoor Clean, Dry Locations: Type 1 or Type 12.
2) Low AC voltage (shutdown). 1. Provide on-site response within 4 hours of notification. 2. Provide lockable door(s).
3) High frequency (shutdown). 2. Include allowance for call-back service during normal working hours at no extra 3. Finish: Manufacturer's standard unless otherwise indicated. SECTION 26 4300
t to Owner. L. Short Circuit Current Rating:
4) Low frequency (shutdown). cos g SURGE PROTECTIVE DEVICES
5) Overcurrent (shutdown). 3. Owner will pay for call-back service outside of normal working hours on an 1. Withstand and Closing Rating: Provide transfer switches, when protected by the PART | GENERAL
6) Fuel tank leak (warning), where applicable hourly basis, based on actual time spent at site and not including travel time; supply side overcurrent protective devices to be installed, with listed withstand
c. Provide contacts for local a 1; d remote commor{ alarm include hourly rate and definition of normal working hours in maintenance and closing rating not less than the available fault current at the installed location 1.01 SUBMITTALS
: v : contract. as indicated on the drawings. A. Product Data: Include detailed component information, voltage, surge current
d. Provide lamp test function that illuminates all indicator lamps. D. Maintain an on-site log listing the date and time of each inspection and call-back 2. Short Time Rating: Where the requirement for selectivity is indicated, provide ratings{ repetitive surge current capacity, Voltage protection rating (VPR) _for all
5. Other Control Panel Features: visit, the condition of the system, nature of the trouble, correction performed, and transfer switches with short time ratings suitable for the maximum short time protection modes, maximum continuous operating voltage (MCOV), nominal
a. Eventlog. parts replaced. delay setting of the supply side overcurrent protective device. .dlscha.rge current q-n), short circuit current rating (.SCCR), connection means
C. Remote E Stop: Provid dred b - . END OF SECTION 26 3213 M. Automatic Transfer Switches: including any required external overcurrent protection, enclosure ratings, outline and
- emote Emergency Stop: trovide approved red, mushroom style remote emergency ’ ) support point dimensions, weight, service condition requirements, and installed
stop button where indicated or required by authorities having jurisdiction. 1. Description: Transfer switches with automatically initiated transfer between feftr;res.p s a
2.06 GENERATOR SET ENCLOSURE sources, electrilcally operated and mechanically held, B. Shop Drawings: Include wiring diagrams showing all factory and field connections
A. Enclosure Type: Sound attenuating, weather protective. 2. Control Functions: with wire and circuit breaker/fuse sizes.
B. Enclosure Material: Steel or aluminum. SECTION 26 3600 a. Automatic mode. C. Operation and Maintenance Data: Include information on status indicators and
C. Hardware Material: Stainless steel. TRANSFER SWITCHES b. Test Mode: Simulates failure of primary/normal source. recommended maintenance procedures and intervals.
, PART 1 GENERAL c. Voltage and Frequency Sensing: . ; ] i
D. Color: Manufacturer's standard. g q y g D. Warranty: Submit sample of manufacturer's warranty and documentation of final
E. Access Doors: Lockable, with all locks keyed alike. 1.01 ADMFNI_STRATIVE REQUIREMENTS 1) Undervoltage sensing for each phase of primary/normal source; adjustable executed warranty completed in Owner's name and registered with manufacturer.
F. Openings: Designed to prevent bird/rodent entry. A. Coordlnat}on: o _ _ _ 4 dropout/pickup set_tmgs. ) E. Project Record Documents: Record actual connections and locations of surge
. . .. . 1. Coordinate compatibility of transfer switches to be installed with work provided 2) Undervoltage sensing for alternate/emergency source; adjustable protective devices.
G. External Drains: Extend oil and coolant drain lines to exterior of enclosure for under other sections or by others dropout/pickup settings 102 QUALITY ASSURANCE
maintenance service. : = . .
; . i 3) Underfrequency sensing for alternate/emergency source; adjustable .
H. Sound Attenuating Enclosures: Line enclosure with non-hydroscopic, a. Engme Generators: .See Section 26 3213 } o ) dropout/pqickupysettingf gency J A. Conform to requirements of NFPA 70.
self-extinguishing sound-attenuating material. 2. Coqrdlnattc: the \zlork ththt(.)tﬁlerbtrtadef. to avqlt(}il.pletll(iergegft 0{ (Luctwgrk, pltplng, d. Outputs: PART 2 PRODUCTS
i ] ) s ) . equipment, or other potential obstructions within the dedicated equipment spaces . :
L Exhaust Sllencters. tW.herei etXh?St s1letncer§ are mo}imtteg.mlth? enclosure in ma;n and working clearances required by NFPA 70. 1) Contacts for engine start/shutdown (except where direct generator 2.01 MANUFACTURERS ) )
ngine compartment, in ncer to minimi i n as n r . : . .
z iafi(():r(: atp fate delo; d usrlll direvii):s tcsaseoamlbientztz meaeratlslsr;pa 101 as necessary 10 3. Coordinate arrangement of equipment with the dimensions and clearance communication interface is provided). A. Factory-installed, Internally MO‘?med Surge ?rgtect1ve Devwes._ .
507 Sr())URCE UALITY CONTROL P ' requirements of the actual equipment to be installed. 2) Auxiliary contacts; one set(s) for each switch position. 1. Same. as manufacture.r of equipment containing surge protective device, to
) A " Qd . " ” . d 4. Coordinate the work with placement of supports, anchors, etc. required for e. Adjustable Time Delays: provide a complete listed assembly including SPD.
’ Perform pro u;tlonttes.tstion ge.nertatoil.sets att aIctolrydto vetr} fy (;);Eer?'uon atn i mounting. 1) Engine generator start time delay; delays engine start signal to override 2.02 SUR(.;E.PROTECTIVE DEVICES - GENERAL BEQUIREMENTS )
p etr) o_rgleince charactenistics prior to spment. Include certitied test report wi 5. Notify Engineer of any conflicts with or deviations from the contract documents. momentary primary/normal source failures. A. l_)escrlptlon_: Factory-assembled surge protective deVICGS (SPDs) for 60 Hz service;
. ]s;l.ersr:l 1;1 21 Storane Tanke: Perform oreseurised loak tost orior to shinment Obtain direction before proceeding with work. 2) Transfer to alternate/emergency source time delay. hsg:d, cLasmﬁteld,dand 1abeled as suitable for the purpose intended; system voltage as
. Di u : uriz i . . . .
& p p p 1.02 SUBMITTALS 3) Retransfer to primary/normal source time delay. B gl 1tcattedoMn tde 'rawmgs
PART 3 EXECUTION A. Product Data: Provide manufacturer's standard catalog pages and data sheets for 4) Engine generator cooldown time delay; delays engine shutdown following - Frotected Modes:
3.01 EXAMINATION each product, including ratings, configurations, dimensions, finishes, weights, retransfer to primary/normal source to permit generator to run unloaded 1. Wye Systems: L-N, L-G, N-G, L-L.
A. Verify that field measurements are as shown on the drawings. service condition requirements, and installed features. for cooldown period. C. UL 1449 Voltage Protection Ratings (VPRs):
B. Verify that the ratings and configurations of generator sets and auxiliary equipment L. ZVh.ere applicable, include characteristic trip curves for overcurrent protective f. Engine Exerlcisert:) 1Pro.vlildes pr.ol%rammablfe schelduéed exe.rgising of engine D. UfL 1449 li/laximum (iontinuous Operating Voltage (MCOV): Not less than 115%
are consistent with the indicated requirements. evices. genergtor se c?cta e with or without transter to load; provides memory of nominal system voltage.
C. Verify that rough-ins for field connections are in the proper locations. B. Shop Drawings: Include dirpensioned plan views and section§ indicatipg locations retentl(?n d.urmg power outage. E. Enclosure Environment Type per NEMA 250: Unless otherwise indicated, as
. . . . of system components, required clearances, and field connection locations. Include 3. Status Indications: specified for the following installation locations:
D. Verify that mounting surfaces are ready to receive equipment. . . o . i
. . . . . . . system interconnection schematic diagrams showing all factory and field a. Connected to alternate/emergency source. 1. Indoor clean, dry locations: Type 1.
E. Verify that conditions are satisfactory for installation prior to starting work. connections . >
3.02 INSTALLATION y . _ . o N b. Connected to primary/normal source. 2. Outdoor locations: Type 3R.
) A Perh i q h NECA 1 L work hi C. Mapufacturer § Instgllatlon Instructions: Indlcate application Co?dltlon§ and c. Alternate/emergency source available. F. Equipment Containing Factory-installed, Internally Mounted SPDs: Listed and
. Perform work in accordance wit! (general workmanship). limitations of use st1pu1at§d by product‘testlng agency. ¥nclude }nstmctlons for. 4. Automatic Sequence of Operations: labeled as a complete assembly including SPD.
B. Install products in accordance with manufacturer's instructions. storage, handling, protection, examination, preparation, installation, and operation of ) ) . . ) .
. .. ) product. a. Upon failure of primary/normal source for a programmable time period 1. Panelboards: See Section 26 2416.
C. Install generator sets and associated accessories in accordance with NECA/EGSA D, Manufacturer's detailed field festi i (engine generator start time delay), initiate starting of engine generator where 2. Motor Control Centers: See Section 26 2419.
404 _ o . . | vanpactuters detatied Tieid Testing procedties. applicable. 2.03 SURGE PROTECTIVE DEVICES FOR DISTRIBUTION LOCATIONS
D. Arrange equipment to provide minimum clearances and required maintenance E. Field quality control test reports. b. When alternate/emergency source is available, transfer load to A. Unless otherwise indicated, provide factory-installed, internally mounted SPDs
access. F. Operation and Maintenance Data: Include detailed information on system operation, alternate/emergency source after programmable time delay. B. Li dlabel i T b UL 1449, T ) ’T 5 ’
E. Unless otherwise indicate_d, mount generator set on properly sized 6 inch _high eqqipment programming and setup, replacement parts, and recommended ¢. When primary/normal source has been restored, retransfer to primary/normal C- DI.St af]; .a 61 as C'Omp'ynllgdWI;pD > }(’jpe df)r .g’pé . oand
c(.)ncre.te pad constructed in accordanc.e with Section 03 3000. Provide suitable maintenance proced_ures and_ 1ntervals.4 . - . source after a programmable time delay. Bypass time delay if . 1sf[r1 1utlortl ocatl?lns include s connected to distribution panelboards, motor
vibration isolators, where not factory installed. 1. Include contact information for entity that will be providing contract maintenance alternate/emergency source fails and primary/normal source is available. control centers, and busway.
F. Provide required support and attachment in accordance with Section 26 0529. and trouble call-back service. d. Where applicable, initiate shutdown of engine generator after programmable D. Provide SPDs utilizing field-replaceable modular or non-modular protection circuits.
G. Use manufacturer's recommended oil and coolant, suitable for the worst case G. Executed Warranty: Submit documentation of final executed warranty completed in engine cooldown time delay. E. Surge Current Rating: Not less than 80 kA per mode/160 kA per phase.
ambient temperatures. Owner's name and registered with manufacturer. PART 3 EXECUTION F. UL 1449 Nominal Discharge Current (I-n): 20 kA.
H. Provide diesel fuel piping and venting in accordance with Section 23 1113, where H. Maintenance contracts. 3.01 EXAMINATION G. UL 1449 Short Circuit Current Rating (SCCR): Not less than the available fault
not factory installed. L. Project Record Documents: Record actual locations of system components, installed A. Verify that field measurements are as shown on the drawings. cu‘rrent aF the installed location as indicated on the drawings.
L. Pr0v1de.eng1ne exhaust piping in accordance with Section 23 5100, where not circuiting arrangements and routing, and final equipment settings. B. Verify that the ratings and configurations of transfer switches are consistent with the H. Diagnostics:
factory installed. 1.03 QUALITY ASSURANCE indicated requirements. 1. Protection Status Monitoring: Provide indicator lights to report the protection
1. Include piping expansion joints, piping insulgtiop, thimble, condc?nsation A. Comply with the following: C. Verify that rough-ins for field connections are in the proper locations. status for each Rhase. o ‘ ‘
trap/drain, rain cap, hangers/supports, etc. as indicated or as required. 1. NFPA 70 (National Electrical Code). D. Verify that mounting surfaces are ready to receive transfer switches 2. Alarm Notification: Provide indicator light and audible alarm to report alarm
2. Do not exceed manufacturer's maximum back pressure requirements. e ot : e ot : ’ ’ condition. Provide button to manually silence audible alarm.
i . , P q B. Product Listing Organization Qualifications: An organization recognized by OSHA E. Verify that conditions are satisfactory for installation prior to starting work. ) ) . e .
J. ¥nstall exhaust silencer in accordance with Section 23 5100, where not factory as a Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities 3.02 INSTALLATION 1. Provide surge rated integral disconnect switch for SPDs not direct bus connected.
installed. having jurisdiction. ) . . . 2.04 SURGE PROTECTIVE DEVICES FOR BRANCH PANELBOARD woll- R J o J
K. Provide grounding and bonding in accordance with Section 26 0526. 1.04 DELIVERY, STORAGE, AND HANDLING A. Perform work n accordance Wlt}'l NECA 1 (genera? work@anshlp). LOCATIONS 1iiiam ennings, Jr.
L. Identify system wiring and components in accordance with Section 26 0553. A. Receive, inspect, handle, and store transfer switches in accordance with B. Install prOdu_CtS mn accordan_ce Wl‘th_ manufacturer's 1nstruct101?s. _ A. Unless otherwise indicated, provide field-installed, externally mounted or Consultlng Englneerlng, PC
manufacturer's instructions. C. Arrange equipment to provide minimum clearances and required maintenance factory-installed, internally mounted SPDs. 316 Brook Park Place, Suite A3
B. Store in a clean, dry space. Maintain factory wrapping or provide an additional aceess. _ . ' ‘ B. List and label as complying with UL 1449, Type 1 or Type 2. Forest, VA 24551
heavy canvas or heavy plastic cover to protect units from dirt, water, construction D. Provide required s.upport and attachment in accordance with Section 26 0529. C. Provide SPDs utilizing field-replaceable modular or non-modular protection circuits. Phone: (434) 525-7099
debris, and traffic. E. Install transfer switches plumb and level. D. Surge Current Rating: Not less than 60 kA per mode/120 kA per phase. . Fax: . .(757) .282_.2636
C. Handt}e car@fuﬁly in accordance \ivith manucfaf?tgrlelr's instructions to avoid damage to F. gple}slsh(?t};lerwise i?diczzted, Ir{toun: fc'llqor-mougted trag:lfle; sv;/-itchgg (;1(1) ggoperly sized E. UL 1449 Nominal Discharge Current (I-n): 20 kA. Email:  bjennings@jenningspe.com
transfer switch components, enclosure, and finish. inch high concrete pad constructed in accordance with Section :
1 2 ) 4 | ) | o) | / 3 | 3 | 10 | 11 | 12 | 195 | 14 15 16 1/ 13 19 | 20 | 21
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