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PT2S2SB ULTRAWELD CONNECTION
WITH US65 OR NUWTUBEGS WELD
METAL

NO. 2T, #2 AWG SOLID TINNED
COPPER GROUND CONDUCTOR
(201 LBS. PER 10007)
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COPPER CLAD GROUND ROD
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SOLID FLEXIBLE GATE
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CONNECTION WITH US45
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ﬁ NO. 2T, #2 AWG SOLID
TINNED COPPER CONDUCTOR
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-
3/

NO. GBIAT4424M, 1/4" x
4” x 24" SOLID COPPER
GROUND BAR WITH

INSULATORS.

NTS

NO. CGKB SERIES,
COAX CABLE
GROUND CLAMP

COAX CABLE

NO. 6 AWG. INSULATED
SOFT DRAWN COPPER
CONDUCTOR DOWN TO
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ENTRANCE PANEL DETAIL "EPK” GROUND BAR DETAIL "GB” COAX GROUNDING DETAIL "CGK”
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CONNECTION TO REBAR.
VERIFY SIZE OF REBAR

PRIOR TO ORDERING.
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METAL CONNECT TO
STRUCTURAL STEEL AT
LOWEST AVAILABLE
LOCATION

RP STYLE ULTRAWELD
CONNECTION TO REBAR.
VERIFY SIZE OF REBAR
PRIOR TO ORDERING.

VA2SV1.5X4B ULTRAWELD
CONNECTION WITH US45
OR NUWTUBE45 WELD
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POST AT LOWEST
AVAILABLE LOCATION

ULTRAWELD DETAILS

HD2SA ULTRAWELD
CONNECTION WITH US45
OR NUWTUBE45 WELD
METAL CONNECT TO BASE
OF STEEL AT LOWEST
AVAILABLE LOCATION
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GM STYLE PREFABRICATED
COPPER GROUND MESH

PT STYLE ULTRAWELD
CONNECTION

COPPER GROUND WIRE

1/
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XGP3.25/3.254/0
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End of Report #5

Report §6:

AUTOGRID PRO SYSTEM INPUT DATA REPORT
Creation Date/Time: 2z May 2016

50:44

D L L L L T T T T Lt

Case DESEriptidfl . .ooooieniennerneianiianas The scenarios in this project all use several electrodes: a MAIN
electrode where

the fault current is injected, and other electrodes (RETURN and BURIED

electrodes) that are not connected to the MAIN.

Fun Identi

Fall of Potential

Sys of Units ..... British
Radius Measured in .. Feet
Frequency ........... 60 Hz

specified soil structure

SOLL EYPE. ottt e i e anaea
Layer Resistivity (Ohm-Meters)
File: €\ Program Files (x86] SESS 2006 GirarepWorkspace session 141Ty e
Auita Grid Pro |Project: VillaPark: Scenario: Fall of Patential] Page 10

End of Report #6

Report #7:

List of Materials

50:45

-, 68
of Grounding Systes . .. 9088.3% (Squi
Surface Layer Thickness ..... o6

volume of Insulating Layer

FEPOER . 4044.2 (Cublc feet)
Wet Resistivity of Insulating Surface Layer

3000 (Chm-m)

Grounding System Data

Number of Rods

L] 10 0.0656168

1 0.0421921 0.00053802
Humber of Grid Conductors h (ft

16

2 0.0656168
z 952 0.0656168
2 7487 0.0656168

Total Length of Grid Conductors (ft.}

1065.6%9 0.0656168
0.0421923 0.00053802

Filk: C:\Program Fikes (x86] SESSoftware 2006 GrarepWorkspace session |4 TempReport txt

Auto Grid Pro |Project: VillaPark; Scenario: Fall of Potential] Fage 11

End of Report #7

Report #8:

DATE OF RUN [
STARTING TIME.

rtl= DAY 22 / Month 5 / Year 2016
17:60:45:

s

mmmmmmsesec GROUNDING { SYSTEM INFORMATION SUMMARY | sessssscsses
FUR IDuessnrsnnsearsanas
System of Units .. .
Earth Potential Calculations....
Type of Electrodes Conaidered...
50il Type Selected.. .
SPLITS/FCDIST Scaling Factor.

Fall of Potential

British

Hone

Both Main + Rel n Electrodes

Uniform or Two-Layer Horizontal
1.0000

LLY-LAYERED SOIL

EARTH PARAMETERS FOR HORIZON

7.4700 ters
7.4700 ohm-meters
. 0.000000 per unit
TOP LAYER HEIGHT - 32808, FEET
CONFIGURATION OF M ELECTRODE
Original Electrical Current Flowing In Electrode..:  5400.0 amperes
Current Scaling Factor (SPLITS/FCDIST/specifie .t 1.0000
Adjusted Electrical Current Flowing In Electrode..: 5400.0 amperes
Humber of Conductors in Electrode.................: 30
Fibe: C:\Program Files (x86) SESS 2006 Cirarep o ion 14! pReport.ixt
Auta Grid Pro |Project: VillaPark: Scenario: Fall of Patential] Page 12
SUBDIVISION
Grand Total of Conductors After Subdivision.: 162

EARTH POTENTIAL COMPUTATIONS < Returns & Buried Structures >

er of Return Grounds......
er of Buried Structures...

Hur

MODULE NAME : RETURN

Humber of Conductors in Return
Current Flowing from Returm...
Starting Conductor Number.....
Ending Conductor Number....

CONDUCTOR & PLATE INFORMATION SUMMARY

1065.688 feet
0.042 feet
0,000 feet

1065.730 feet

Total Buried Length of Main Electrode
Total Buried Length of Return Electrode..
Total Buried Length of Metallic Structures
Total Buried Length of Grounding Network.

EARTH POTENTIAL COMPUTATIONS

Main Electrode Potential Rise [GPR). 725.27 volts
Return Electrode Potential Rise (GPR 174.18 volta
End of Report #8

File: €\ Program Fikes (x86) SESSoftware 2006 GrarepWorkspace session |4/ TempReport ixt
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COUNTERPOISE GROUNDING & BONDING

GROUNDING AND BONDING

PART | - GEMERAL

Al

This Section includes:

R Grounding of clectrical systems and equipment and basic requirements for grounding
protection of life, equipment, circuits, and systems.

2, Water Tower Ground Rings (counterpoise systems)

B Provide grounding of the entire electrical installation as shown on hc Dirawings and specified herein, ar

in accordance with Article 230 of the National Electrical Code (NEC),
13 SUBMITTALS

A General: Submit each item in this Article according 1o the Conditions of this Specification Section.

B, Product Data for grounding rods, 1} materials, and fittings.

C. Field 1ests and observation repors centified by llu.' testing onganization and indicating and interpreting
st reponis for compli with p

D, Manufsclurer instructions for storage, handling, protection, ination, preparation and installation
exothermic connecions.

14 QUALITY ASSURANC
A, Testing Agency Qualifications: Testing agency as defined by OSHA or a member company of Nation
Electrical Testing Association (NETA)and that is acceptable to authoritics having jurisdiction,
B Comply with UL 467,
[ Listing and Labeling: Provide products specified in this Section that are listed and labeled.
(43 Comply with NECA Standard of Installation.
BART 2 - PRODUCTS
21 GROUNDING CONDUCTORS.

Ao Governing Requirements: Where types, sizes, ratings, and quantities indicated ane in excess of Nation
Electrical Code {(NEC) requirements, the more stringent requirements and the greater size, rating, o
quantity imdications govern.

B, Subject ith provide products by one of the following:

1. Harger Lighting & Grounding ; Electrical Products Grounding

COUNTERPOISE GROUNDING & RONDING

o

Wire and Cable Grounding Conductors
1. Conform 1o NEC except as otherwise indicated, for conductor propentics, inclading stranding.

Use only copper wire for both insulated and bare grounding conductors in direct comtact with carth,
concrete, masonry, crashed stone, and similar materials.

Equipment Grounding Conduetors: Insulsted with green color insulation.
4. Girounding-Electrode Conductors: Bare Stranded copper.
5. Unsderground Conductors: Bare, tinned. stranded, except as otherwise indicated,
(% Bare Copper Conductors: Conform 1o the following:
. Solid Conductors: ASTM.

b, Assembly of Stranded Conductors: ASTM,
e.  Tinned Conductors: ASTM.

Grounding Bus: Bare, led-copper bars of lar cross section, with insulators.

8. Banding Straps: Sofi copper, 0,03 inch thick and I inches wide, except as indicated.

Connector Products

1. Products shall be listed and labeled as grounding connectors for the materials used. No aluminum
materials shall be wtilized within 18" of the carth where used for the purpose of grounding.

2. Exothermic-Wekded C s shall be as d by Harger.  Provide exothermic
welding system for use in making electrical grounding connections of  copper 0 copper or
copper o sieel. Exothermically welded connections are required on all grounding electrode
conductors, all connections to building steel (connections 1o structural member), all grounding
conductors run under the mnh connection Lo snyurul rods and in any case where grounding

ihject to a hos

a The exothermic welding system furnished under these specifications shall meet the
applicable requirements of IEEESD, Chapter 9, Section of conductors and joints.

b, Starting material, if used, shall consist of aluminum and copper/copper oxide and iron
oxides, It shall pot contain phosphorous or any caustic, toxic or explosive substance. Weld
metal used for grounding connections shall contain copper oxide, aluminum.

CGirounding Electrodes and Test Wells
1. Girounding Rods: copper-clad steel, Size: /8 inch by 10 fieet.

2 Tiest Wells shall be type No. 305 as manufactured by Harger. Where multiple connection are made,
a Harger ground inspection well type no 305 shall be used,

COUNTERPOISE GROUNDING & BONDING

Wire and Cable Grounding Conductors

Conform 1o NEC except as otherwise indicated. for conductor properties, including stranding.

Use only copper wire For both insulsted and bare grounding conductors in direct contact with carth,
conerete, masonry, crushed stone, amd similar materials,

Equipment Grounding Conductors: Insulated with green colos insulation.

4.

5,

Grounding-Electrode Conductors: Bare Stranded copper.

Underground Conductors: Bare, tinned. stranded, except as otherwise indicated.
Bare Capper Conductors: Conform to the following:

a Solid Conductors: ASTM.

b Assembly of Stranded Conductors: ASTM.
e Tinned Conductors: ASTM.

Grounding Bus: Bare, annealed-copper bars of rectangular cross section, with insulators.

Bonding Straps: Soft copper, 0.05 inch thick and 2 inches wide, except as indicated.

Connector Products

2.

Products shall be listed and Iabeled as grounding conncctors for the materials used. No alurminum
materials shall be utilized within 158™ of the canth where used for the purpose of grounding.

Exothermic-Welded C i shall be as £ i by Harger. Provide cxothermic
welding system for use in making electrical grounding connections of €opper W copper or
copper to sieel.. Exothermically welded connections are required on all grounding clectrode

all 10 building stecl to structural member), all grounding
conductors man under the carth, connection to ground rods and in any case where grounding
conductors are subject 10 a hostile environment.

a The exothermic welding
applicable requirements o

i furnished under these specifications shall meet 1he
50, Chapter 9, Section of conductors and joints.

b. Starting material, if used, shall consist of aluminum  and copper/copper oxide  and iron
oxides. 1t shall not contain phosphoreus or any caustic, toxic or explosive substance. Weld
metal wsed for grounding connections shall contain copper oxide, aluminum,

Cirounding Electrodes and Test Wells

2

Grounding Rods: copper-clad sicel, Size: 58 inch by 10 feet,

Test Wells shall be type No. 303 as manufactured by Harger. Where multiple connection are made.
a Harger ground inspection well type no 305 shall be used.

COUNTERPOISE GROUNDING & BONDING

General:  Make connections sa [mlbl'll‘y of gnl\amc action of electrolysis is minimized.  Seleet
hardware, methods so metals in direct contact will be
galvanically compatible.

I Use electroplated or hot-tin-coated materials to assure high conductivity and to make contact
points closer in order of galvanic series.

a

Make connections with clean, bare metal a1 points of contact,

3 Cost and seal connections having dissimilar metals with inert material to prevent futune
penetration of moisture to contact surfaces.

ic-Welded T i Use for w structural seel and for undergrousd
connections, except those at test wells. Comply with manufacturer's written instructions. Welds that are
puffied up or that show convex surfaces indicating improper cleaning are not acceptable,

Connections at Test Wells: Use ion-tyy on and make bolted- and
between and grounding rods.

Tighten screws and bohs for grounding and bonding connectors and terminals according to
i ightening values, Where these requirements are not available, use those

published
specified in UL 486A/8,

‘Compression-Type Connections:  Use hydraulic compression tools 10 provide correet circumferential
pressure for compression comnectors. Use 1ools and dies af

Provide embossing die code or other standard method 1o make a visible indication that a connector has
been adequately compressed on grounding conduwctor.

Moisture Protection:  Where insulated grounding conductons are connccted o grounding rods or
grounding buses. insulate entire arca of connection and scal against modsture penetration of insulation and
cable,

LD QUALITY CONTROL

Independent Testing Agency:  Engage an i electrical testing iration to perform tests
described below.

Tests:  Subject the completed grounding system 10 & megger test a1 each location where 2 maximum
ground-resistance level is specified, at service disconnect enclosure grounding terminal, and at ground
test wells,  Measure ground resistance not less than 2 full days afier the last trace of precipitation, and
without the soil being moistencd by any means other than natural drainage or scepage and without
chemical treatment or other anificial means of reducing natural ground resistance. Perform tests by the 2-
point method according w IEEE 81.

The maximum earth resistance valses shall b Jess than 5 vlims B e serviee sstime good wil s
counterporse removed and no greater for the counterpoise system when measured alone. Earth resistance
testing shall be done no seoner than 130 days afier occupancy and  prior 1o 360 days. Eanh resistance
testing shall be done by the done by the of the eanhing/gn '3 and shall be
imluded in the cost of materiaks.

Excessive Ground Resistance:  Where resistance 10 ground exceeds specified values, notify Owner
prompily and include recommendations 1o reduce ground resistance and 1o accomplish recommended
we

COUNTERPOISE GROUNDING & BONDING

Repon:  Prepare test reports, certified by the iesting organization, of ground resistance a1 cach test
location. Include observations of weather and other phensomena that may affect test results.  Describe
measures taken 1o improve test results.

GRADING AND PLANTING

Restore surface features, including vegetation, at arcas disturbed by work of this Section, Reestablish
original grades, except as otherwise indicated.  Where sod has been removed, replace it as soon as
possible afier backfilling is completed, Restore areas distrbed by trenching. stosing of cable baying.
and other activities 1o their original condition. Include topsoiling. fentilizing, liming, sceding. sodding.
speigging, and mulching.

Camply with other divisions of this specification, Maintain restored surfaces, Restore disturbed paving
15 required.
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DOWSE
CONSULTING
ENGINEERING
Electrical Engineering

P.0. Box 722
Oak Park, IL 60303
Call: (708) 465-6146

SCHEDULE OF MATERIALS
2000 L.F. #4/0 AWG Cu HARD DRAWN

(1) TEST WELL (SEE DRAWING E-2 FOR PART NUMBERS)

(4) GROUND BARS (SEE DRAWING E-3 FOR PART NUMBERS)

ONOO R WON

(4) 5/8"DIA x 10' LG. Cu GROUND RODS (SEE DRAWING E-2 FOR PART NUMBERS)
(4) TOWER LEG GROUNDS (SEE DRAWING E-3 FOR PART NUMBERS)

(2) PIPE CLAMP GROUNDS (SEE DRAWING E-2 FOR PART NUMBERS)
(7) FENCE AND GATE BONDINGS (SEE DRAWING E-5 FOR PART NUMBERS)

(10) WIRE TO GROUND MAT CONNECTORS (SEE DRAWING E-5 FOR PART NUMBERS)
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REVISIONS

DESCRIPTION
ISSUED FOR REVIEW
VILLAGE REVIEW #1

2" SCH. 40 PIPE (2-3/8" O.D.)

1-1/4" TOP RAIL SCH. 40 INTERMEDIATE POST

PIPE (1-5/8" 0.D.)

NO.

VILLAGE OF

A VILLA PARK
S WATER TANK
v a. P E ' . e ~~q.~ 4 a A: C .4'.. <7 GROUNDING

HRRS

TPRRR

XXX
SR g

X

<5 1-1/4" CENTER RAIL
H. 40 PIPE (1-5/8" O.D.

g Se (1-5/8"0.D.) 1-1/4" BOTTOM

X
2 #9 GA. 2"x2" FENCE RAIL SCH. 40
PIPE (1-5/8"
= ,0D)

70"
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Y
A

Y
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NN NN VILLA PARK, IL 60181

\\
R R 7K

- S B A i S e S e e =
A A A N S A AN N S AN AN N T AN AN A NANSNA
NN NN X PSP P PSS LS P LS S PN NS
KIS LK A LKL AR A LK AR LK LK LK AR LK AR A AR AKX AR A

A

%

X

|
Y

5" P.C. CONCRETE

40"

DRAWN BY: PP

11/2" MAX

1'-6" @ CAST-IN-PLACE / : 4" CA-6 AGGREGATE

2000 PSI CONCRETE
FOUNDATION (GRADE 8 OR 9).

BASE COURSE CHECKED BY: TAZ

FOR CORNER AND GATE L DATE: 06/09/16

POST (TYP.
OPERATES 24 HOURS ( ) COMPACTED

SUBGRADE
A DAY 365 DAYS A YEAR 10' MAX 1-0" @. MINIMUM

PROJECT #: 1454

SHEET TITLE
Call

B
o SITE DETAILS
L[|

O FENCE POST DETAILS ( ) CONCRETE SPILL PAD SECTION (FRONT VIEW) SHEET NUMBER
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ONE CALL SYSTEM
CALL JULIE TOLL FREE -
1(800) 892-0123

48 HOURS BEFORE
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EROSION CONTROL NOTES:

1. SOIL DISTURBANCE SHALL BE CONDUCTED IN SUCH A MANNER
TO MINIMIZE EROSION. AREAS OF THE DEVELOPMENT SITE
THAT ARE NOT GRADED SHALL BE PROTECTED FROM
CONSTRUCTION TRAFFIC OR OTHER DISTURBANCE UNTIL
FINAL SEEDING IS PERFORMED.

2. PROPERTIES AND CHANNELS ADJOINING THE DEVELOPMENT
SHALL BE PROTECTED FROM EROSION AND SEDIMENTATION.

3. SOIL EROSION AND SEDIMENT CONTROL FEATURES SHALL BE
CONSTRUCTED PRIOR TO THE COMMENCEMENT OF
HYDROLOGIC DISTURBANCE OF UPLAND AREAS.

4. DISTURBED AREAS SHALL BE STABILIZED WITH TEMPORARY
OR PERMANENT MEASURES WITHIN SEVEN (7) CALENDAR
DAYS FOLLOWING THE END OF ACTIVE HYDROLOGIC
DISTURBANCE.

5. IF DEWATERING SERVICES ARE USED, ADJOINING PROPERTIES
AND DISCHARGE SHALL BE PROTECTED FROM EROSION.
DISCHARGES SHALL BE ROUTED THROUGH AN EFFECTIVE
SEDIMENT CONTROL MEASURE. (E.G., SEDIMENT TRAP,
SEDIMENT BASIN, OR OTHER APPROPRIATE MEASURES).

6. ALL TEMPORARY SOIL EROSION AND SEDIMENT CONTROL
MEASURES SHALL BE REMOVED WITHIN THIRTY (30) DAYS
AFTER FINAL SITE STABILIZATION IS ACHIEVED OR AFTER THE
TEMPORARY MEASURES ARE NO LONGER NEEDED. TRAPPED
SEDIMENT AND OTHER DISTURBED SOIL AREAS SHALL BE
PERMANENTLY STABILIZED.

7. SOIL STOCKPILES SHALL NOT BE LOCATED IN A FLOOD-PRONE
AREA OR DESIGNATED BUFFER OF SURFACE WATERS.

8. THE CONTRACTOR SHALL PROVIDE ADEQUATE RECEPTACLES
FOR THE DEPOSITION OF ALL CONSTRUCTION MATERIAL
DEBRIS GENERATED DURING THE DEVELOPMENT PROCESS.
THE CONTRACTOR SHALL NOT CAUSE OR PERMIT THE
DUMPING, DEPOSITING, DROPPING, THROWING, DISCARDING
OR LEAVING OF CONSTRUCTION MATERIAL DEBRIS UPON OR
ONTO ANY DEVELOPMENT SITE, CHANNEL, OR SURFACE
WATERS. THE CONTRACTOR SHALL MAINTAIN THE
DEVELOPMENT SITE FREE OF CONSTRUCTION MATERIAL
DEBRIS.

9. ALL TEMPORARY AND PERMANENT EROSION AND SEDIMENT
CONTROL MEASURES SHALL BE MAINTAINED IN AN EFFECTIVE
WORKING CONDITION.

11 GAUGE STEEL
SUSPENSION SYSTEM

LIFT HANDLES

2-PLY
REPLACEABLE

SEDIMENT BAGS 22" STANDARD

WITH GEOTEXTILE BAG DEPTH
FILTER FABRIC
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24137 W. 111TH ST
NAPERVILLE, IL 60564
(866) 287-8655 PH

OPENING DIMENSION
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