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SECTION |
REQUIREMENTS FOR INDIVIDUAL SEWER TAP

This Section outlines the submittal requirements procedures and general design standards for
individual sewer tap connections to a Steuben L&eggonal Waste District (SLRWD) public
sewer (“Individual Sewer Tap”).

1.0  Application Procedure

1.0.1

1.0.2

1.0.3

1.04

1.0.5

Application The owner of the property requesting to be cotet or the Owner’s
Steuben County Registered Contractor acting astagety prepare and submit the
Sewer Tap Permit Application Form (Form 1A) and pgay appropriate tap and
connection fees as set out in the Sewer Rate Orcna

AttachmentsThe applicant shall attach the following suppderal information to
the application:

Copy of Deed.

Detailed Plot Plan showing the proposed locatiothefsewer tap, the building
sewer, grinder pump station (if applicable), allistures (existing or proposed) and
the well or water service line.

Easement Document (where applicable) in an apprtoredat for recording.

Pressure Sewer Tap Requiremeiitse applicant shall comply with the Pressure
Sewer Tap Specifications (Section 5.6) and applecdeétails.

Gravity Sewer Tap Requiremenikhe applicant shall comply with the Gravity
Sewer Tap Specifications (Section 5.6) and applcdbétails.

Grinder PumpsThe applicant shall comply with the Grinder PuSpecifications
(Section 5.8 or Section 5.9) and Details.



SECTION I
REQUIREMENTS FOR SEWER SYSTEM EXTENSIONS & ADDITION S

This Section outlines the submittal requirements pnocedures for the extension of the Steuben
Lakes Regional Waste District (SLRWD) sewer systéndividual Sewer Taps are not subject to
the requirements and procedures of this Sectionthe following Section Ill. This section does
include submittal requirements and proceduresdares systems that are to be turned over to the
SLRWD for maintenance (“Extensions”) or that aréoéconnected to the SLRWD sewers, but
privately owned and maintained (“Additions”).

2.0  Application Procedure
2.0.1 Conceptual Plan Approval

2.0.1.1 _Application The Owner/Developer shall submit a completedri€aptual
Plan Application for Extensions or Additions” (“Afgation”) (Form 2A)
and the top portion of “Conceptual Plan Review Ghst (“Checklist”)
(Form 2B). A copy of this “Application” and “Cheligt” is located in
Section VI.

2.0.1.2 _Conceptual Plan Submittalong with the “Application” and
“Checklist”, submit two (2) copies of a general &kePlan of the
proposed project and surrounding area. The Skdtrinshould generally
including the following:

a) Boundaries of the proposed development.
b) Anticipated point of connection to the existimgplic sewer system.
c) Proposed easements shown and labeled for sénNitgzsu
d) Intended use.
e) Site Layout.
f) Proposed sewer and other utility routes.
g) The estimated flow to be generated based up@n/A82 3-6-11.
No fee is required for the “Conceptual Plan Subanhitt

2.0.1.3 _Conceptual Plan Reviewhe SLRWD Superintendent or his authorized
representative shall review the Conceptual Plamfiitéd to address
capacity requirements and complete the “Concefitlzal Review
Checklist” (Form 2B).

If the submittal is incomplete, the owner/developwél be notified by
letter what is required to complete the application

If the submittal is complete, the SLRWD Superintmidor his authorized
representative shall determine estimated servistsclist concerns and
submit to the SLRWD Board of Trustees for input apgroval or denial
of the proposed sewer extension.

2.0.1.4 _Conceptual Plan Application Approval/DeniBlased upon the input from
the Board of Trustees, the SLRWD Superintendehiauthorized
representative will issue a Conceptual Plan AppfDemial Letter (Form
2C) addressing the existing system’s ability todiarthe proposed flow.
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The letter will include the approval or denial bétproposed development
and if denied the basis for such denial and, ifiapble, a statement as to
what can be done to make the proposed developnenagdequate for
conceptual plan approval.

The letter will contain any special requirementst tmay be imposed upon
the development as a part of any approval. A adpiie form of letter for
this notification can be found in Section VI.

2.0.2 Final Plan Approval

Upon receipt of “Conceptual Plan Approval,” the Bmwper shall complete a set of
development construction plans and specificatioreccordance with Indiana State
Code and this SLRWD Development Standards, DedailsSpecification Manual.

2.0.21

Application The Owner/Developer shall complete a “Final Plan
Application for Extensions or Additions” (“Applican”) (Form 2D). A
copy of the “Conceptual Plan Approval”, complet€dEM Permit
Application, and completed Waste Allocation Lethall be attached to
the “Application”. A copy of this “Application” idocated in Section VI.

The “Final Plan Review Checklist” (“Checklist”) (Fa 2E) found in Section VI shall
serve as a guideline for the submittal of the dgwelent construction plans for
approval and shall be completed by the Design Esgin

2.0.2.2

2.0.2.3

Final Plan SubmittalThe final plan submittal shall include the foliog:

a) “Application” (Form 2D)

b) “Checklist” (Form 2E)

c) Three (3) sets of the plans and specifications.
d) “Plan Review Fee”

Final Plan ReviewThe SLRWD Superintendent, his authorized
representative, or the SLRWD’s Engineer shall nevige development
construction plans and specifications for complewith the SLRWD
Development Standards, Details, and Specificatiamél.

If changes or corrections are required, one (1y @gghe Construction
Plan set with required changes/corrections markeadicated and a letter
containing statements or comments regarding aaditioformation or
corrections required to obtain approval will beuraed to the
Owner/Developer’s Engineer.

The remaining copies will be retained by the SLRWbe compared to
any changes to plans that are re-submitted.

An additional fee will not be required for the fire-submittal of plans
with changes or corrections required by the origooanments from the
SLRWD’s Superintendent or his authorized represmeta

If all issues on the plans and specifications hastebeen properly
addressed with the first re-submittal, for eachitamlthl submittal review,
the SLRWD'’s cost for each review will be chargedhe
Owner/Developer.
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2024

2.0.25

2.0.2.6

2.0.2.7

2.0.2.8

Plan Review Fee#t the time the Owner/Developer files constrowti
plans for approval, a plan review fee shall be paigiccordance with the
following schedule:

a) Base Fee......... $400.00 (includes up to 10 EDUS)
b) $25.00 per each additional EDU in excess ofriGsu

Notification of Approval Upon final approval of the plans and
specifications, the SLRWD Superintendent or hi©iauzed
representative will issue a letter of approval,r(f@F), along with a
“Waste Allocation Letter” for the developer’s usesubmitting plans to
IDEM/ISBOH.

Construction Document3hree (3) sets of the IDEM/ISBOH approved
plans and specifications together with a copy efliDEM/ISBOH
permit/approval shall be provided to the SLRWDoptb start of
construction, for use by the SLRWD for inspectiamgoses on all
projects during construction.

As-Built Submittal As-Built drawings shall be submitted upon
completion of construction and prior to acceptaoicgystem extension or
addition by SLRWD Board of Trustees.

Furnish three (3) sets of prints and one (1) edeatrfile in format
compatible with SLRWD software in accordance widtin Il of this
manual.

System Acceptancélpon satisfactory completion of construction and
testing, furnishing completed “As-Built” documentiing the warranty
bond, and a deed of dedication, where requiredStiRWD Board of
Trustees shall accept the sewer extension inBygtem for operation and
maintenance, except when the condition of apprmalires that the
system remain privately owned and maintained.

No sewage shall be discharged into the SLRWD sewgsgfem until the
new system is accepted.
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SECTION IlI

PLAN AND SPECIFICATION REQUIREMENTS FOR SEWER SYSTE M
EXTENSIONS & ADDITIONS

3.0 Design Criteria. The design criteria for any project to be coned¢b the SLRWD sewer
system shall in all instances be in accordance thegindiana Administrative Code 327,
Article 3 except as modified or made more strinderein.

3.0.1 _Flow CalculationsAll flows shall be calculated based upon an eglgnt residential
dwelling unit (EDU) of 220 gpd per unit for presswsewer systems. Gravity systems
for residential dwellings shall use a flow of 31fidgoer dwelling or 1.4 EDUs per
dwelling.

All other flow calculations shall be based upon[€ahl-1 of IAC 327-3-6-11 and
converted to EDUs.
3.0.1.1 Peak Flows$eak flows in conduit will vary with the numbédr o
connections and the size of conduit proposed fer d$e number of EDU
connections to any size main should in generabfolihe guidelines set
out on Table 3.1. A peak flow of not less thairdeis Average Daily Flow
(ADF) shall be used in the design of sewage puraiosis.
TABLE 3.1 — PRESSURE SEWER CONNECTION GUIDELINES
This is only to be used as a guideline for prelemnestimating.
2 m 2 z % 2 =
28| 82 |Bof| 282 g2 | ©2 8oyl 24 | 2z By
0| Zuw 2345 S0w | =0 So [JSL] OF | =0 [2SL
= uw O« D”c\i S W gz O~ Qi ~ | S o [aRTENN]
2% | e |1 02 |6z =g uS®| 20 | 2 |1%®
o | @ T © 0§ 0 X T 5 = I
o & O © | 2 o =
inches gpm| per 100 dwellings flow gpm| per 1001 dwellings gpm| per 100
1.25 9.50 2.42) 1 9.5 26.8 16.5 2 7.70 1.64
1.50  14.00 2.04 4 4 38.5 13.3 7. 11.00 1.31
2.000 2450 1.42 18 1.4 68.5 9.5 37, 19.70 0.95
250 38.00 1.08 32 1.2 107.1 7.3 69  30.80 0.73
3.00  55.00 0.88 55 1 154.2 5.9 118  44.00 0.58
4.000  98.00 0.63 123 0.8 274 4.2 262 79.00 0.42
6.00 220.00 0.39 367, 0.6 617 2.64 787 177.00 0.26
8.000 392.00 0.28 980 0.4 1097 1.9 2102 315.00 0.19
10.00  616.00 0.22 1760 0.35 1713 1.5 3742 490.00 0.14
12.00,  880.00 0.17 2876/  0.306 2468 1.2 5732 710.00 0.12
14.00 1216.00 0.15 3974  0.306 3360 1.0 7804/ 977.00 0.1
16.00 1566.00 0.13 5118  0.306 4385 0.8 10185 1272.00 0.09

3.0.1.2 Pressure Sewer Design Velackydesign peak flows, a velocity in
pressure sewer mains should be 2.5 feet per s€fims)d In no case
should design velocities drop below 2.0 fps, nareed 7.0 fps unless
approved as an exception.
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3.0.2

3.0.3

3.0.1.3 Pressure Sewer Friction Factor. @y PVC and HDPE pressure sewers,
a “C” factor of 140 should be used and the “C” éador ductile iron pipe
where approved shall be 120.

All pressure sewer velocity calculations are tdohsed upon the actual
inside diameter of the particular conduit to beduse

3.0.1.4 _Gravity Sewer Design Velocit@ravity sewer design shall be based upon
a minimum velocity of 2.0 fps when flowing half 2/full. Where 8-inch
main line gravity sewers are installed and lesa ttthEDUs are to be
connected, a minimum design velocity of 2.5 fpd b required.

3.0.1.5 _Gravity Sewer Pipe Friction Factor: (Al sewers: n = 0.013

Hydraulic Profile DataAll pressure sewer systems shall, as a parteo§tibmittal of
construction plans to the SLRWD for approval, haveydraulic profile based upon
the peak design flow and the design pressure atdheection point.

3.0.2.1 Hydraulic Profile on Profile Shedhe hydraulic profile may be shown
graphically by superimposing on the sewer profileet. The profile
should be noted as “xx” feet above or below datumch €how the elevation
at all major connection points.

3.0.2.2 Hydraulic Profile in Tabular Forrm lieu of superimposing the hydraulic
profile on the profile sheet of the Plan Set, tlesign Engineer may
provide the elevation of the hydraulic profile abular form. The tabular
version shall show the elevation at each major eotion point and at
each 100-foot station.

Easement Requirementdn all Extensions or Additions as defined int@®ecl|
initiated after the adoption of these standards ntimimum width of easements shall
be as follows:

a) Service Lines from grinder pump to main liné féet each side of centerline.
b) Grinder pump station: 15 feet in diameter franmder pump center point.

c) Main line sewers: 20 feet with sewer centertmée not closer than 5 feet to the
edge of easement.

d) No improvements to be allowed in easements.

3.0.3.2 Recording of Easementdl easements to contain sewers or service lines
to be maintained by SLRWD shall be recorded inairthe following
manners:

a) A recorded Plat with proper dedication notedrenPlat with
landowner’s notarized signature.

b) An easement description and easement Plat gejgrand certified
by a Registered Land Surveyor (See Section VII,exglix “A”) and
attached as an exhibit to a properly executed easiedocument in a
form as approved by the SLRWD legal council.

The recording of a Development Plan showing necgsssements is not
an acceptable form of easement dedication.
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3.1

Plan Sets The purpose of this Section is to outline anéilatstandardization for the
presentation of Construction Plans and Specifioatio the SLRWD for review and approval
that will minimize the review time by the SLRWD atierefore assure a faster turnaround
time for the Owner or Developer.

An Indiana Registered Professional Engineer ondraha Registered Professional Land
Surveyor per State of Indiana requirements stalify all sheets of any Construction Plan
Set, except that any Plat included as a part oPthe Set must be certified by an Indiana
Registered Professional Land Surveyor. All shek#dl be either 24” x 36” sheets or 18" x
24" sheets. The sanitary sewer construction drgsvand specifications shall be developed
in such manner as to be a “stand alone” Plan Shbwi construction notes of other utilities,
streets, etc.

The Final Plan Submittal shall include all shedtde Construction Plan Set.
All plans must be prepared at a suitable scaledpgyly show all necessary detail.

As a minimum, final plan submittal for the sanitagwer construction Plan Set should
include the following elements:

3.1.1 _All Sheets
a) Title Block with Project Name and Sheet Desaipt
b) Sheet Numbers — Referenced in Index
c) Engineering Firm’s Name, Address and Phone Numbe
d) Engineer's Name, Signature, and Seal
e) Drawing Date and Revision Date(s)

3.1.2 Title Sheet
a) Developer’'s Name, Address and Phone Number
b) Owner's Name, Address and Phone Number
c) Location Map (minimum 4 mile square)
d) Sheet Index
e) Utility Contact List
f) Benchmark(s) relative to NGVD 29 or NAVD 88
g) Separate Spec Note (if applicable)

3.1.3 _Plan and Profile Sheets
3.1.3.1 Plan Sheet(s):

a) Scale(s) - Vertical scale not less than 1" = 10’

Horizontal scale not less than 1" = 50'
b) North Arrow and Bar Scale
c) Proposed/Existing Utility Legend(s)
d) Elevation information relative to Project Bendmin
e) Plan Layout, Topography, and Contours
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(Contours at not less that 1 foot for areas of lleas 6% slope and 5
foot for areas of 6% or greater.)

f) Street/Road Names
g) Sewer Centerline Stationing

h) Stationing and Identification of Bends, Fitting@sanches, Valves and
Structures

i) Sewer Centerline Stationing Tied to Physicaltbezs
J) Match Lines with Stationing
k) Existing and/or proposed utilities
[) Reference Profile Sheets if not a Plan and Rr&heet
m) Line Designations and Branch Line Designations
n) Sewer Flow Direction Arrows
0) Show any Applicable Flood Plain Data.

3.1.3.2 Profile Sheet(slProfiles may be on sheet with plan.

a) Scale(s) - Vertical Scale not less than 1" = 10’
Horizontal Scale not less than 1" = 50
b) Stationing to Match Plan Stationing
c) Match Lines with Stationing
d) Elevation information relative to Project Bendclmin
e) Existing Grade Above Sewer Centerline
f) Proposed Grade Above Sewer Centerline, if Ddfgrthan Existing
g) Street/Road Crossing Centerline Stationing shawtim Name

h) Existing/Proposed Utility Crossings shown witlat®ning and
Appropriate Separation

i) Stationing of Bends, Fittings, Valves, and Staues
j) Stationing and Line Reference of Branches
k) Sewer Lengths, Sizes, and Material Type (As Agle)
[) 5 Foot Cover Maintained (Where Required)
m) Proposed Elevation of Key Elements of the Peofil
n) Existing/Proposed Utility Crossings with Stafion
0) Hydraulic Grade Line (If not Shown in Tabularfoon Detail Sheet)
p) Flood Plain or Flood Elevation, Where Applicable
3.1.4 Detail Sheet(s)
a) Scale(s)
b) Project Specifications
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3.2

3.1.5

C)

d)
e)

1) Referencing SLRWD Standards and Specifications
2) Include Data Required by IDEM/ISBOH

3) Special Conditions

4) Any Special Details Required.

Tabular Form of Hydraulic Profile at Key Statsoand Branches (If not Shown on
Profile Sheets)

Pump requirement data per Section 5.7 SUBMERE&IBUMP STATIONS.
Lift Station Specifications (If Applicable)

Project Specificationdroject specification may be set out in the FBats or issued

in a separate “Specification Document.”

a)

b)

c)

When separate Specification Documents are pedyia note in % inch high
letters shall be added to the Title Sheet as falow

“SPECIFICATIONS FOR THESE PLANS ARE CONTAINED WITHI N A
SEPARATE DOCUMENT AND THESE PLANS ARE NOT COMPLETE
WITHOUT THE SEPARATE SPECIFICATION DOCUMENT.”

When specifications are included in the Plan ety should be referenced to the
SLRWD Development Standards, Details and Spedadificdtlanual and
supplemented with any special conditions and sofdrmation as required for
approval from IDEM/ISBOH.

“Specification Standards” for SLRWD projects areluded in Section V of this
Manual.

As-Built Drawings.

As-Built drawings shall be submitted to SLRWD witlsixty (60) days after construction is
completed and prior to acceptance of system exierwsi addition by SLRWD Board of
Trustees. No sewage shall be discharged into tRMWED sewage system until “As-Built”
drawings have been accepted/approved by the SLRWD.

3.2.1 Certification As-Built Documents shall be certified to be @etiand correct “As-
Built Plan” and that all parts of the sewer syste&rhe maintained by SLRWD, lie
within dedicated sanitary sewer easements.

3.2.2

Submittal The prints and electronic file shall includef hot be limited to the
following:
a) Property Boundary/Lot Lines with Street Nameddress, Building Line, and
Easements
OR
Plat with Street Names, Lot Numbers, AddressesnBary, Lot Lines, Building
Lines, and Easements (If Applicable)
b) Elevation information shall be provided relatteeProject Benchmark
c) Plan Sheets

1) Location of Branches, Valves, and Structuresl TeePhysical Features

2) Sewer Centerline Tied to Physical Features
-5



d)

3) Line Designations and Branch Line Designations

4) Sewer Flow Direction Arrows

5) Sewer Lengths, Sizes, and Material Type

6) Indicate any Portions Installed by Directionailliihng Method
Profile Sheets

1)
2)
3)
4)
5)

Finished Grade above Sewer Line

Location of Branches, Sewer Taps, Valves, andacgires

Sewer Lengths, Sizes, and Material Type

Indicate any Portions Installed by Directionallling Method

Elevations of Key Elements of Profile, includibgt not limited to:

o

-~ 0 a0 T p

Gravity Sewer

Invert(s) at Manhole(s)

Top of Casting(s)

Low Pressure Sewer

Invert(s) at Air Release Valve(s)
Top of Casting(s)

Low Point(s) in Line

High Point(s) in Line

Intervals not more than 50 Feet

Information for Pipe Installed by Directional iling Method shall be
Provided at Intervals of not more than 25 Feet

6) Grade of Gravity and/or Directional Drilled Pipe
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SECTION IV
STANDARD DETAILS
Service Lines and Connections

SLRWD---100 Series:

Pressure Sewer Main ConstructioDetails
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Gravity Sewer Construction Detiés

SLRWD---300 Series:

Miscellaneous Details




SLRWD — 000 Series: Service Lines and Connections
SLRWD - 001: Pressure Sewer Connection Detall
SLRWD - 002: Building Adapter and Cleanout
SLRWD - 003: Typical Grinder Pump Station InstadiatDetail
SLRWD - 004: Pressure Sewer Pipe Bedding Detaglx{ble Conduit)
SLRWD - 005: Pressure Sewer Service ConnectionilDeta
SLRWD — 005A: Alternate Pressure Sewer Service €otion Detail
SLRWD - 006: (Reserved)
SLRWD - 007: Curb Box Detail for Valves Smallerniz:Inches
SLRWD - 008: Type 1 Pressure Sewer Cleanout Detail
SLRWD - 009: Simplex Grinder Pump Station Detail
SLRWD - 009A: Duplex Grinder Pump Station Detail
SLRWD - 010: Simplex Grinder Pump Station Wirindh&matic

SLRWD - 010A: Simplex Grinder Pump Station ConfPahel Elementary Wiring Schematic Two
Residence (Shared)

SLRWD - 010B: Duplex Grinder Pump Station Wirindh8matic
SLRWD - 011: Gravity Sewer Connection Detail
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DETAIL SLRWD—005 \
PRESSURE SEWER MAIN
_________ 1 o X
_ _ __ _ R IF SPACING BETWEEN CLEANOUT
-/ i i AND GRINDER PIT IS GREATER
PROPERTY LINE ! ! THAN 100 L.F. ADDITIONAL
CLEANOUT IS REQUIRED
GRINDER |
(, PUMP PIT h——d—q—L.
N1 T
N BUILDING SEWER \ | IMIN
= . i N
Y CLEANOUT 2—45" LONG | i
i FLBOWS | |
o MINIMUM I !
k. RS
I I CLEANOUT . .
| | | |
, i ADAPTER | K |
: : BACKFLOW : L :
, | PREVENTOR =
’ —~— | 4 |
MIN. 10" | : P SOIL PIPE | : |
EASE. REQ'D | | <8 1
(SEE NOTE 6) ! iy =
| | og 1
= " BUILDING R
| | %_n | |
| | w | |
I | | |
| | | |
| | , | |
| | MIN. 10 I :
I ! EASE. REQ'D
| | - I |
i i (SEE NOTE 6)
SEE DETAIL SLRWD—002 ! ! (]
| | | |
I I I I
X! |
I I . |
| l ! !
| )
, , PROPERTY LINE —~ § !
BUILDING L - - - -
ho MmN\ ] |
St 7
ST CRINDER PRESSURE SEWER MAIN j
PUMP SEE SERVICE CONNECTION
BACKFLOW PREVENTOR
SLRWD—003 DETAIL SLRWD—005
ADAPTER % 009
CLEANOUT
AROUND THE BUILDING
SIDE CONNECTION CONNEGTION
NOTES:
1. MAXIMUM DISTANCE BETWEEN THE EXTERIOR WALL AND THE CLEANOUT WYE SHALL BE 7.
2. NO 90° ELBOW OR TURN IS PERMITTED IN BUILDING SEWER.
3. MINIMUM SLOPE OF BUILDING SEWER SHALL BE 0.62% FOR 6" OR 2.00% FOR 4”.
4. BUILDING SEWER LINE SHALL BE INSPECTED AND APPROVED BEFORE EXCAVATION IS BACKFILLED.
5. BACKFLOW PREVENTION SHALL BE INSTALLED IN GRAVITY SEWER PIPE BETWEEN GRINDER PUMP
AND BUILDING WITHIN FIVE FEET (5') OF THE BUILDING.
6. 15 FOOT EASEMENT REQUIRED IN NEW PLATS & TRACTS AND 15 FEET IN DIAMETER FROM GRINDER
PUMP CENTER POINT.
REV. DATE: | PRESSURE SEWER CONNECTION DETAIL | agopted date
— Dec. 4, 2008
File: P:\ACTIVE-PROJECTS\080510_SLRWD-Gen \0805 10-4_Design-Manual \ Dwg\SLRWD-001.dwg SLRWD-001




STEUBEN LAKES REGIONAL WASTE DISTRICT
STANDARD DETAILS

CLEANOUT IS REQUIRED IF NO CLEANCUT

IS AVAILABLE INSIDE THE BUILDING OR
ON THE CUTSIDE PORTION OF THE SOIL

PIPE (STANDARD 'T" OR 'Y').

4" MINIMUM
7" MAXIMUM

———
_‘-—h"‘"—-—-..__________
T

BUILDING SERVICE
— SEWER

FLOW—
TO GRINDER PUMP
OR GRAVITY SEWER

/— BUILDING WALL

—3" MIN. — 5" MAX.—

_____ SOIL PIPE
(HOUSE SEWER

f
ADAPTER

|

/

BACKFLOW
PREVENTOR /

(WHEN CONNECTING
TO GRINDER PUMP)

REV. DATE: | BUILDING ADAPTOR AND CLEANOUT "adopted date”
— DETAIL Dec. 4, 2008
File: P:\ACTIVE-PROJECTS\080510_SLRWD-Gen \08051 O-4_Desi§u-Manua1 \Dwg\SLRWD-002.dwg SLRWD_002




STEUBEN LAKES REGIONAL WASTE DISTRICT
STANDARD DETAILS

A
| X r
[ ! (’mﬁa&j_\  ALARM * ALARM PANEL MAY BE
BALL VALVE & STATION / PANEL ) ON 4~ TREATED WEIOD POST
‘ [ CURB BOX A i/ /—1 CONDUIT In OR MOUNTED ON SIDE OF BUILDING
! | [CHECK VALVE £ i 3 MIN, | ADAPTER L
— ——F = — 5| 3
| r /
CORP. oy I = CLEANOUT - BUILDING / BACKFLOW
IL.J STOP — SEWER PREVEMTER
I
; 5 MAX. -——TC BE INSTALLED BY HOME OWNER—
MAIN  LINE £
% PLAN
OJ =ln
|"r"|.L-|1J
SLRWD—005 SLRWD SLRWD—002
oog CR
009A
w
= . ALARM PANEL*
_ 5" MAX,——— 4" MIM.
u:lﬁ MEMA 5 MAX.
o= 4 PVC
=4 JUNCTION 20X
e SH GRAD
. =1 ,/__Fﬂ“_\ﬁ.ﬂ E s
i
. [
oz \\_1 " CONDUIT
- BURIED (SOIL FIPE)
J Ix{‘f* 18" MIN. BUILDING
| SEWER PER
- STATE BUILDING L
— — — - — CODE
g" @ 0.62% WM. y
P — | BACKFLOW
4" @ 2.0 LJ‘:'-UH TER PREVENTER
NOTE:
GRINDER PUME / 1. ELECTRIC CONDUIT SHOULD NOT
STATION BE WITHIN 3 FOOT OF SEWER LINE
EXCEPT TO CROSL.

2. GRAVITY SEWER INVERT TO BE MINIMUM

ELEVATION 4 FEET ABOVE BOTTOM OF TANK.
REV. DATE: | TYPICAL GRINDER PUMP STATION ‘adopted date’
— INSTALLATION DETAIL Dec. 4, 2008

File: PAACTIVE-PROJECTS\080510_SLRWD-Gen \080510-4_Design-Manual { Dwg\ SLRWD-003.dwg SLRWD-003




STEUBEN LAKES REGIONAL WASTE DISTRICT
STANDARD DETAILS

/ SURFACE GRADE
—_— R ]
BACKFILL
) AS REQUIRED
= SEE SPECIFICATIONS
=
n = COMPACTED
GRANULAR
-2 MATERIAL
CRUSHED COARSE AGGREGATE
e #5, #8, OR #9
3" MIN.5
Note: For Rock Or Other Non—Compressible LEGEND:
Materials: The Trench Should Be Over—Excavated 0.D. = Outside Diameter
A Minimum Of 4”7 & Refiled With Compacted D. = Inside Diameter

Granular Materials.

—Flexible Ceonduits Are Considered The Following
Pipes: Solid Wall PVC and HDPE

Size Of Coarse Aggreqates (Crushed Stone) As Per Indiana Department
Of Highway Standards And Specifications — Latest Edition
Sieve Sizes Comrs§5Aqqrequtes Slzes#éF’ercerlts Possmq#gSleve)
11/2° 100 100 100
1" 85—98 100 100
3/4" 60-85 75-95 100
1/2" 30-80 40-70 60—85
3/8" 15—-45 20-50 30-60
NO. 4 0-15 0-15 0-15
NO. 8 0-10 0-10 0-10

Note: Stone Chips Are Permitted In Lieu Of Crushed Aggregate Provided
That No More Than 20% Of Stone Chips Pass The No. 4 Sieve.

REV. DATE: | PRESSURE SEWER PIPE BEDDING DETAIL]  a40pted date’
— (FLEXIBLE CONDUIT) Dec. 4, 2008
SLRWD-004

File: P:\ACTIVE-PROJECTS\080510_SLRWD-Gen \080510-4_Design-Manual \Dwg\ SLRWD-004.dwg




STEUBEN LAKES REGIONAL WASTE DISTRICT
STANDARD DETAILS

-

Z.

Lt

S|

Ll

7]

<

<

ol

°

= LID W/BRASS

Sl / PENTAGON PLUG

—_— ] I— FINISH GRADE
——
. ZO G CURB
| =2 A BOX
| HE® z
. g 8 ® =
| ¥o s
'_
- o
TRACER | = TRACER
WIRE | WIRE SERVICE
77, . 0O LINE
n L I ~
|
‘% - | i - - ~ 0~ =—FROM GRINDER PUMP

" BALL JJ_ \_ CHECK

CORP. VALVE VALVE

STOP 5 OFF GRINDER STATION
OR AT RIGHT OF WAY LINE
OR EASEMENT UNLESS —
OTHERWISE APPROVED
WYE OR TAPPING SADDLE (SEE SECTION 1.1)
(AS REQUIRED FOR CONNECTION
INTO MAINLINE PRESSURE SEWER MAIN)
NEW CONNECTION TO EXISTING 2—1/2"
LINES WILL REQUIRE TEE OR WYE

TO BE CUT IN.
REV. DATE: | PRESSURE SEWER SERVICE “adopted date”
— CONNECTION DETAIL Dec. 4, 2008

File: P:\ACTIVE-PROJECTS \080510_SLRWD-Gen \ 0805 10-4_Design-Manual \Dwg\ SLRWD-005.dwg SLRWD-005




STEUBEN LAKES REGIONAL WASTE DISTRICT

STANDARD DETAILS

NEENAH R—1557—A4 OR
~FINISH GRADE /EQUAL, FRAME & COVER
] 7
GROUT FRAME IN PLACE
p
4\48"9 CONC. TILE
& - OR PVC PIPE SECTION
S A "
[ 4 - ”
] - 1 1/4” BRONZE CURB STOP
= v /.:;/_w/ EXTENSION KEY
- /
u Lol -
= .
> .
q( .
}f"\ -
= xf“; =z .
| @ &> |¢ | ~CurB sTOP
. = % | = 4
2 oo |2
TRACER / TRACER MAIN
WIR L WIRE
/_ = | ?‘H‘f?‘é A I
Q%g Lian| L
PLUG AND \PlF’E FROM """ /12" MIN. COMPACTER, 19" MIN
COUPLING FOR GRINDER PUMP e, — #5 AGGREGATE 8
FINAL CONNECTION Pt B
BY LOT OWNER 2—-0 MAX. WYE OR TAPPING SADDLE
(AS REQUIRED FOR CONNECTION
INTO MAINLINE PRESSURE SEWER MAIN)
NEW CONNECTION TO EXISTING 2—1/2"
LINES WILL REQUIRE TEE OR WYE
TO BE CUT IN.
REV. DATE: | ALTERNATE PRESSURE SEWER SERVICE | aqopted date
CONNECTION DETAIL Dec. 4, 2008
File: P:\ACTIVE-PROJECTS \080510_SLRWD-Gen \080510-4_Design-Manual \Dwg\SLRWD-005A.dwg SLRWD-005A




STEUBEN LAKES REGIONAL WASTE DISTRICT
STANDARD DETAILS

3" ABS
ASTM—D-1788

]
B
Hapmll
6 1/2"

ELEVATION
(5" MIN. COVER)

BRASS BOLT

CAST IRON
LID

LID TOP VIEW

|/_\/|/ CAST IRON

COLLAR SIDE VIEW

COLLAR TOP VIEW

REV. DATE: | CURB BOX DETAIL FOR

"adopted date”

= VALVES SMALLER THAN 3 INCHES Dec. 4, 2008

SLRWD-007

File: P:\ACTIVE-PROJECTS\080510_SLRWD-Gen \080510-4_Design-Manual \Dwg\SLRWD-007.dwg




STEUBEN LAKES REGIONAL WASTE DISTRICT
STANDARD DETAILS

FINISH GRADE NEENAH R—1557—A4 OR
W / FQUAL, FRAME & COVER
\ - ‘q/

RIS

ARG
R D" TAPPED |-
x| =5 —PLUG L
5 MIN. 1 L 36"¢ RCP — C76 CLASS Il
COVER A7 :
©| —GATE VALVE w/ EXTENSION KEY
—T1
45" BENDS| [ ]
1 _~#10 TRACER WIRE
I H )
—_ - E 08\' \_ "
A N 412" MIN. COMPACTED | -|gg8e \ ~ D1 PVC OR HDPE
SPeaf |~ #5 AGCRECATE BASE ) [ %0
| RNCIeteroie) By ko e N ee B RCeL LY,
SECTION "A”
_——A
T T~
z 2— 45" BENDS REQUIRED
e / \
/ \
/ \
/ D;"~PVC GATE VALVE
| . | Dy= PIPE DIAMETER
\ . /
\ i /
AN 45" BENDS
r
N8 P
~_ /= D2 PVC OR HDPE
4 [ o )
\—D1”xD2" WYE OR 45° BEND
& REDUCER
PLAN VIEW
REV. DATE: | TYPE I PRESSURE SEWER “adopted date”
— CLEANOUT DETAIL Dec. 4, 2008

File: P:\ACTIVE-PROJECTS\080510_SLRWD-Gen \080510-4_Design-Manual \Dwg\SLRWD-008.dwg SLRWD-008




STEUBEN LAKES REGIONAL WASTE DISTRICT
STANDARD DETAILS

EY CONDUIT SEAL —

SIMPLEX JUMNCTION BOX,
STRUCT. PLASTIC

1 1/2" THREADED DISCHARGE FLAMGE,

STRUCT. PLASTIC

30" BASIN COVER
/ STRUCT. PLASTIC

/ SST FASTENERS

VALVE EXTENSION HANDLE

J~ GROUND ELEVATION

S

WARIE

MING)

[
_______"-____.———_IL.-—'—"
y :
4
z |
@ \I". \
I\ ]
\
1" CaNDUIT Eli\ri}
REQ'D.

GRAVITY SEWER INVERT

TANK DEFTH VARIES (98"

OF TANK

M BOTTOW

MIM. FRO

4

4"

OR 8" ADAPTAFLEX INLET
FITTING=FIELD INSTALLED

30" FIBERGLASS REINF.

POLYESTER RESIM, 1,/47 MIN.
WALL THICKNESS GELCOATED
SURFACES TO SEAL FIBERS 120 PCF

AUTOMATIC CONTROLLED

{SIZE PER REQUIREMENTS)

LOAD RATING AT S.F.2

GRINDER FUMP J+

AN

“‘-> SWING CHECK

=

™
o

\_ LIFTOUT CHAIN, 1/4”

STAINLESS STEEL

MIM.

&o"

TOP HOLDOWN,
STRUCT. PLASTIC

TS 1-1/4" RISER PIPE, PVC

HIGH WATER "ALARM" LEVEL

l _ _ DISCHARGE_LEVEL
— ] BOTTOM HOLDDOWN, o
STRUCTURAL PLASTIC ¥
PUMP_"ON" LEVEL

——
5-3/4" CONTROL MOUNTING
ERACKET, SST ALARM PANEL
] MOUNT ON BUILDING
—/ OR POST MOUNT
_— 1—1/4" THREADED DISCHARGE FLANGE v 3Y GRINDER STATION
-~
1—1/4" BALL VALVE, FVC ,
~~ TRUE UNION, BLOCKED TYPE %
=
=
) I
= in
ANTI-FLOTATION COLLAR =
R . "l-‘
[}
TV T
: Il\ FINISH GRADE
NN A
. | K\///\\///\\///\//
~._ RAIL MOUNTING FLANGE I I
STRUCT. PLASTIC | I
" RAIL SUPPORT
STRUCT. PLASTIC
3/B—16UNC [COVER BOLTS)
- ~ ON 26 1/2 DIA. B.C.
PLAN

i
= [ EQUALLY SPACED AS SHOWN

GUIDE RAILS,
SRA—=125 SLIDE—RAIL
——]_ 1-1/4" DISCHARGE FIPE,
PVE SCH. B8O
PUMP "OFF" LEVEL

REQUIRES 2 CU. FT. FOR EACH FOOT OF BASIN DEPTH TO BE

CAST ARQUND STREUCTURE PRIOE TO INSTALLATION OF FIT.

Tl VALVE & o
DISCONNECT =)
) ASS'Y
[

T DISCHARGE CASE,
CAST IRON

3/8"—16UNC x 2 LG,
ANCHOR STUD
{3) REQ'D.

TOP COVER

(ENCAPSULATED STEEL) 1) TOP OF TANK TO MIN. 2" ABOVE 100 YEAR

FLOOD ELEVATION
2) ELECTRICAL CONDUIT TO HAVE MIN. 18" COVER
3) DISCHARGE FPIPE TO HAVE A MIN. 5" COVER

E: (: TT'C'F'\-ﬂ Pl_z‘ﬂ'\TE NOTES:

REV. DATE: |SIMPLEX GRINDER PUMP STATION "adopted date’

DETAIL Dec. 4, 2008

File: P:\ACTIVE-PROJECTS\080510_SLRWD=-Gen \080510-4_Design-Manual } Dwg SLRWD-009.dwg
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STEUBEN LAKES REGIONAL WASTE DISTRICT
STANDARD DETAILS

HINGED ACCESS DOOR FOR STOP VALVE
SERVICING PUMP AND CONTROLS W/ CURB BOX
WITHOUT REMOVING BASIN COVER CHECK VALVE

TANK DEPTH (VARIES)

STRUCT. PLASTIC OR FIBERGLASS s o
COVER FOR FIBERGLASS OR [ 17174 x 27 REDUCER
CONCRETE BASIN FLOW CONTROL /
LD TO BE _ MTG. BRACKET < !
VENTED T o
,. AN > A 2"x 2" WYE
rlf ..., [
STAINLESS STEEL +- —
HEX HEAD BOLTS J K ¥
(OR 1/2" EXP. ANCHORS o = "y
FOR CONC. BASIN) - i
=R .
- = 27 45 BEND
| 1-1/4" x 2" REDUCER
|
| RAIL SUPPORT FLANGE,
PUMP GUIDE AND _ 1—=1/4" NPT
SUPPORT BRACKET AND HFTIRG PLATE \-\ L RAL SIRPORT FLANGE,
CONNECTORS FOR FLOW \ —1/4° NPT
CONTROLS "~ RAIL SUPPORT YOKE
TOP ELEVATION .
E— > GROUND ELEVATION
N B e R [/
! NN :
z STRUCT. PLASTIC -
S ” = T FLASHING ALARM LIGHT
36" DIA. | NOTE: — WITH POLYCARBONATE
w0 FIBERGLASS — ~f NO GALVANIZED, PAINTED, OR EXPOSED /" GLOBE —RED
| EY conpult STEEL ALLOWED INSIDE OF STATION / 0
SEAL TN . . 7 ALARM PANEL
OGO RETT JPPER HOLDING MOUNT ON BUILDING
CONDUIT REQ'D. GUIDE g ) OR POST MOUNT
b oelin S 100 AMP, NEMA 3R, GRINDER STATION
STRUCT. PLASTIC _ 5.5, LIFTING = ’ SWITCH O NEMA 3A DUPLEX
CABLE © | — SINGLE PHASE 230
CAULKING HUB ~_ W VOLT CONTROL BOX
—~ 1—1/4" S.S. PIPE I <
AND GUIDE RAILS 100 AMP RECEPTICAL <
) - . PANEL FOR PORTABLE — =
CRAVITY SEWER INVER GENERATOR CONNECTION e
— VALVE |
¥ = iy
= =
< TOP OF DISCHARGE =
S - _1-1/4" SUP L~ g
N WA b OAl A - ~ e
- HIGH WATER ALARM COUPLING -i_J'__r )
— N Neln=I0LY I=Bs! att
| o] AND LAG PUMP ON — LOWER HOLDING ! i FINISH GRADE
5 PUMP "ON” LEVEL 174 i ]
. ~ DISCHARGED PIPE z | |
ol PUMP DISCHARGE PIPING  —. ' '
ﬁ ~ PUMP "OFF" LEVEL i (5 '-'r'|Ti‘| CHECK :'v".ﬂ-.L"'p"E AND e MOTES:
Z SEAL FITTING 1) TOP OF TANK TO MIN. 2" ABOVE 100 YEAR
g - /6" EXPANSION. ANCHOR FLOOD ELEVATION
o= - 5/ PANSION A S 2) ELECTRICAL CONDUIT TO HAVE MIN. 18" COVER
o GRINDER PUMP — o ACIN) : :
N ’ \ (IF FIBERGLASS BASIN) 3) DISCHARGE PIPE TO HAVE A MIN. 5' COVER
w REDUNDANT REV. DATE:
i Rk AL DUPLEX GRINDER PUMP STATION radopted date"
~— . DISCHARGE AND RAIL DETAIL Dec. 4, 2008
T 20 MUDMAT SUPPORT CASTING
File: PAACTIVE-PROJECTS\080510_SLRWD-Gen\080510-4_Design-Manual \ Dwg SLRWD-009A.dwg SLRWD-009A
















SLRWD — 100 Series: Pressure Sewer Main ConstructioDetails
SLRWD - 101: Pipe Bedding Detail (Flexible Pipe)
SLRWD - 102: Pipe Bedding Detail (Rigid Pipe)
SLRWD - 103: Valve Box (Roadway Box) for Valvesrighes or Larger
SLRWD - 104A: Air Release Manhole Type “A” (ARM/A)
SLRWD - 104B: Air Release Manhole Type “B” (Off$gbm Low Pressure Sewer)
SLRWD - 105: Type | Pressure Sewer Cleanout Detalil
SLRWD - 106: Cleanout & Flush Valve Structure Typé (CO-A)
SLRWD - 107: (Reserved)
SLRWD - 108: Ditch Crossing Detail
SLRWD - 109: Typical Submersible Pump Station Detai
SLRWD - 110: Standard Casting Type “B”
SLRWD - 111: Pump Station Power Connection





































SLRWD - 201:
SLRWD - 202:
SLRWD - 203:
SLRWD - 204:
SLRWD - 205:
SLRWD - 206:
SLRWD - 207:
SLRWD - 208:

SLRWD — 200 Series: Gravity Sewer Construction Deits
Pipe Bedding Detail (Flexible Pipe)
Pipe Bedding Detail (Rigid Pipe)
Standard Type “A” Manhole
Standard Type “B” Drop Manhole

Drop Pipe Connection (Existing Manisple
Precast Concrete Riser Rings

Standard Manhole Step

Manhole Connection Details

SLRWD - 208A: Force Main to Manhole Connection [ista

SLRWD - 209:
SLRWD - 210:
SLRWD - 211:

Standard Manhole Casting Type “A”
Standard Service Connection Detall
(Reserved)

SLRWD - 212: Typical Cut-in Wye— Methods | & Il







































SLRWD - 301:
SLRWD - 302:
SLRWD - 303:
SLRWD - 304:
SLRWD - 305:
SLRWD - 306:
SLRWD - 307:

SLRWD — 300 Series: Miscellaneous Details
Control & Inspection Type “C” Manhole

Grease Trap Detail (Typical), 1,000. ®animum or as Required
Casing Pipe (Jacked or Bored)

Casing Spacers (Typical)

Casing End Seals

Sign Detall

Force Main/ Pressure Sewer Marker
























SLRWD — 400 Series: Corrosion Control Facility Detds
SLRWD - 401: Corrosion Control Facilities Typicaliiling Section and Feed Line Hanger Detall
SLRWD - 402: Corrosion Control Facilities TypicaliBling Plan Detail
SLRWD - 403: Corrosion Control Facilities Entrarilevation Detall
SLRWD - 404: Corrosion Control Facilities RemovaWlall Elevation Detalil
SLRWD - 405: Corrosion Control Facilities Remova¥lall Section Detail
SLRWD - 406: Corrosion Control Facilities Roof FiamPlan
SLRWD - 407: Corrosion Control Facilities Roof &uBs Detail and Roof Hatch Opening Detail
SLRWD - 408: Corrosion Control Facilities Exampledrical Schematic
SLRWD - 409: Corrosion Control Facilities Electti®an
SLRWD - 410: Corrosion Control Facilities Misceksius Details


































SECTION V
SPECIFICATION STANDARDS
INDEX
50 General
5.1 Excavation and Backfill
5.2  Site Restoration
5.3 Pipe
54 Appurtenances
5.5 Installation
5.6  Sewer Tap Construction Requirements
5.7 Protective Coating
5.8  Simplex Grinder Pump Station
5.9 Duplex Grinder Pump Station
5.10 Submersible Pump Stations
5.11 Standby Electrical Power System
5.12 SCADA System
5.13 Corrosion Control Chemical Feed Building
5.14 Testing
5.15 Warranty



5.0.1

5.0.2

5.0.3

5.04

5.0.5

5.0.6

5.0.7

5.0.8

5.0.9

5.0.10

5.0.11

5.0 GENERAL

General Contractor shall furnish all workmanship and enigls for the construction and
installation of the sanitary sewer extension priojfe@ccordance with the approved
development plans and these specifications.

Water and Power for Construction Purposdse Contractor shall furnish all water and
power for construction purposes. Any expensesaelo temporary water or power
connections shall be paid by the Contractor. Cotimres shall be made in accordance to
Local, State, and Federal Codes.

Changes caused by Equipment Purchased I8otfiieactor The Contractor shall make
any and all necessary changes in constructiontriglglcwiring and piping to install
equipment items approved for installation.

Testing All equipment, pipe and appurtenances shalhbtalled and tested for defects
in the manner specified and as approved by the SDRW

Material Furnished by the Contractdihe Contractor shall be responsible for all
material furnished by him and shall replace atows expense all such material found
defective in manufacture or damaged in handlingrafelivery by the manufacturer.
Installed material discovered to be defective shaltemoved and replaced with
acceptable material at the Contractor’s expense.

The Contractor shall be responsible for the safeage of material furnished by him or to
him, and accepted by him, and intended for the ywankil it has been incorporated in the
completed project. The interior of all equipmgmnping and accessories shall be kept
free from dirt or foreign matter at all times.

Material Furnished by the SLRWIIhe Contractor's responsibility for any material
furnished by the SLRWD shall begin at the poinpick up by the Contractor.

The Contractor shall examine all material furnisbgdhe SLRWD at the time and place
of pick up and shall reject all defective materi®laterial furnished by the SLRWD that
becomes damaged after acceptance by the Contshatbibe replaced by the Contractor
and at the Contractor’s expense.

Disposition of Defective MaterialAll material found during the progress of therlwto
have cracks, flaws or other defects will be rejgdig the SLRWD’s authorized
inspector. The Contractor shall promptly removelafective materials from the site of
the work.

Disposal of Waste and Watdduring and after the progress of the work, tloai@actor
shall dispose of all soil, water and debris in aan& to meet Federal, State, and Local
Codes.

Permits All permits for construction shall be secured aaid for by the
Owner/Developer.

Constructianlt is the expressed intent of these specificatiohat the project be
complete with minimum interference to the operatbthe existing sewage system.

Watermain Crossing/Vhere sanitary sewer and water main cross, @wih20 foot length

of water main should be centered over the sangewer, and the vertical distance to be a
minimum of 18 inches. Where water lines and sewryss and the minimum clearance
cannot be maintained, the sewer must be constrottedter main grade ductile iron

5.0-1



5.0.12

5.0.13

5.0.14

5.0.15

5.0.16

5.0.17

pipe with mechanical joints or ASTM D2241-96b, Stard Specifications for Polly
Vinyl Chloride (PVC) Pressure Rated Pipe and hagi8PR ratio of 21 with
compression joints within ten feet of the wateelin

Field InspectionNotify the SLRWD at least forty-eight (48) hoysor to start of
construction. Notification shall be made to anwitbal in SLRWD’s main office during
normal business hours. The contractor shall ag@w the materials list with the
SLRWD Superintendent or his authorized represemtatiior to beginning work. Copies
of the contractor’s construction documents shalnaele available to the SLRWD
Superintendent or his authorized representative.

The pipe and bedding shall be inspected by SLRWa&r po backfilling of the trench.

Inspection FeesThe Owner/Developer will be responsible to congagte SLRWD for
inspection provided by SLRWD. Additional compeinsatwill be required for any
inspection considered “overtime”. “Overtime” indkes but is not limited to, working
before or after SLRWD’s normal operation hoursjdejs, or weekends.

Notification by Contractor Prior to Constian: Contractor shall give 48 hour notice to
all utility companies whose utilities may be affettoy the work.

Shop DrawingsProvide the SLRWD with six (6) copies of the glayawings for all
components of the proposed system prior to cortsbrya@s set out in these
specifications. Shop drawings shall be approvethbyDesign Engineer prior to
submitting to the SLRWD.

Should the contractor fail to provide shop drawipgsr to construction, the system will
not be accept by the SLRWD and no sewage fromytsters will be accepted.

Equipment ManualsThe Contractor shall furnish three (3) setsapfipment
manufacturer's operation and maintenance matenasnanuals for the use in
preparation of the Operation and Maintenance Mantiak O & M Manual must include
the manufacturer's manuals and sources of sermt@arts in compliance with
Environmental Protection Agency requirements.

The material furnished under this sub-section si@linecessarily be considered a part of
the Shop Drawing requirements as set in the Ge@zmadlitions.

A printed operation and maintenance manual shgrbeided for every mechanical and
electrical equipment item and shall be legible badnd in a soft cover. The manuals
shall be furnished to the Engineer prior to theetiam which construction is 50%
complete.

Manufacturer's Service Representative

The Contractor shall provide the services of qiedifind technically trained
representative(s) of the manufacturer(s) of theqggpal items of equipment, as necessary
to supervise the installation of the equipmentesuige the start-up, and instruct the
operation personnel in the operation and maintemahthe equipment. These services
shall be provided as part of the work under thdiegiple contract items and no extra
payment will be made by the Owner for any suchisesvin connection with the
installation, start-up, operation, and maintenanstuctions relating to the equipment.
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5.0.18

5.0.19

Adjustment and Operation of Systems

Prior to time of final inspection, the Contractbia carefully adjust and place in
operation all parts of the equipment, systems &xtrecal facilities, installed by him
when any work included in this contract is completdhe Contractor shall also assist in
the adjustment of equipment and systems furnisgtldoOwner and installed by the
Contractor. All automatic controls and safety desgishall be adjusted, all air and water
flow shall be balanced and adjusted, all valved slegproperly set. The Contractor shall
perform all other necessary operations to makedtugpment, systems and electrical
facilities fully operable. Where required, all gguent shall be oiled and greased and all
oilers and grease cups shall be left filled.

Upon completion of this work, the Contractor shmaitify the Engineer that all
equipment, systems and electrical facilities aeglydfor final tests and inspection and
shall cooperate with the Owner's representativaharge in conducting the tests and
inspection.

At the time of final inspection, the Contractor ki@ represented by a person of
authority. Major subcontractors also shall be repnéed. Each shall demonstrate that his
work fully complies with the purpose and intentloé plans and specifications. All

labor, all services, and all instruments or to@sessary for such demonstration and tests
shall be provided by the Contractor.

Traffic Contral Traffic Control shall be in accordance with thdiana State
Department of Transportation Specifications (lagghtion), Section 800 and OSHA, or
State of Michigan regulations.

a) Full Lane Closures

1) No full lane closures will be allowed on Stateads.

2) The Contractor may close County Roads or roadgwns for minimum
periods of time with proper notice to the town @u@ty Highway
Department as applicable, local occupants of alhpses, police and fire
protection authorities, and other public authosites applicable. The
Contractor shall schedule this work so that thrsetis at a minimum and
shall, whenever possible, make suitable provisionaccess by local
residents, businesses, school buses, police andrfiergency vehicles and
mail delivery vehicles. The Contractor shall kdéiep hydrants and other
public utility valves accessible at all times.

3) The Contractor shall submit traffic control e the town or the County
Highway Department if required.

4) The Contractor shall furnish, erect, and mamtarricades, suitable and
sufficient red lights and other lights or reflegtimaterial as may be required
for the protection of any local traffic permitted the roadway.

5) The Contractor shall furnish, erect, and mamgalvanced warning signs to
direct traffic away from closed sections and detoarking signs on
temporary routes, except where same may be fumhisii¢he State or County
Highway Departments.
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6)

All road crossings where the Contractor is péadito open cut the trench,
the crossing shall be completed, cleaned up, teanp@avement in place, and
open to traffic within twenty-four (24) hours frotine time the road is closed
to through traffic, unless specific approval isei@ed from the authority
having jurisdiction, for a longer period.

b) Single Lane Closures

1)
2)

3)

4)

No single lane closures will be allowed on SRtads.

The Contractor may close a single lane on CoRatgds or roads in towns.
The Contractor shall submit traffic control planghe towns or the County
Highway Department if required.

The Contractor shall furnish, erect, and mamlights, signs, barricades,
temporary guardrails and other traffic control deg, watchmen and flagmen
as may be necessary to maintain safe traffic cromdit

Whenever it is necessary to divert traffic frasnnormal channel into another
channel, such diversion shall be clearly markeddnes, drums, barricades or
temporary guardrail. If markers are left in platenight, pot flares or other
suitable lights shall be maintained.

5.0-4



5.1.1

5.1.2

5.1.3

5.1 EXCAVATIONS AND BACKFILL

Excavation All earth excavation for gravity sewers shalldpen cut from the surface,
except where otherwise shown on the drawings. &t shall be interpreted to mean:
clearing the site; pavement removal where requiggdavation of the material
encountered to the proposed grade of the pipe beggflirnishing and placing all
sheeting, trenching, trimming and bracing; suppgrbf structures above and below
ground; removal and disposal of water; repairingnage to structures, conduits, and
utilities encountered; backfilling, tamping or jat; temporary surfacing of roadways;
disposal of surplus materials; providing barricaded lighting; and restoration of the
site. During the progress of excavation, carel $leaéxercised to reserve sufficient
material for backfilling above the embedment maileri

Where the directional boring method of construcisto be used, all bore pits,
connection pits and service line connection pitdldie excavated and backfilled in the
same manner as open cut excavation.

Excavation to Graddn areas of existing utilities and drains then@€actor shall proceed
with caution in the open-cut excavation and prejpamaof the trench so that the exact
location of underground structures and utilitiesthbknown and unknown, may be
determined, and Contractor shall be held respaméanithe repair of such when broken
or otherwise damaged. The trench shall be excavatagoint four inches (4") below the
bottom of the pipe and backfilled with compactedds&53 or #73 aggregate or #12
gravel (pea gravel) so as to provide a uniform @mtinuous bearing on the lower 90
degrees of the pipe between bell holes.

Any part of the bottom of the trench excavatiorolethe specified grade shall be
backfilled and compacted to design grade with cartgzhsand or #53 or #73 aggregate
or #12 gravel (pea gravel) material. Bell holeslishe provided at each joint to permit
joints to be made properly.

Open trenches shall be properly protected and gddrgl the Contractor in such a
manner as to prevent accidents, casualties, orglawfaany nature whatsoever to
persons, vehicles and abutting property. Operclresleft overnight or periods of time
longer than 6 hours shall be protected by proprpported "Safety Fence".

The trench shall be excavated so that the pipdoedaid to the alignment and grade
required. The trench shall be so braced and didhreg the workmen may work therein
safely and efficiently. Discharge from any tremtgwatering pumps shall not be into a
new or existing sanitary sewer system. Dischargm trench dewatering pumps shall be
in a manner to meet Federal, State, or Local Codes.

When installing pressure sewers by directionalrggrall bore pits and pits for
connecting pipe shall be treated in the same maamepen trench excavation.

The Contractor shall thoroughly familiarize himselth OSHA rules and regulations
relating to the Construction Industry, with spexcditention being given to the section
devoted to open trench construction.

Exploratory Excavatiohe Contractor will be required to excavate ahte existing
underground improvements in advance of proceeditiglvoth open-cut excavation and
directional boring for the conduit or, in the cad@pen-cut, carry the excavation
sufficiently in advance of pipe laying operatiohattchanges in line and grade may be
accommodated in order to avoid such existing urrdergl improvements.
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5.1.4

5.1.5

5.1.6

5.1.7

5.1.8

Various underground conduits and other structurag loe@ shown on the drawings, as
taken from the records of the respective utilitlag, other structures and field tile not
shown on the drawings may be encountered. Ther&uat shall be held responsible for
the repair of all improvements broken or othervdaenaged, including reconnection of
field tile.

On the basis of the information obtained from tkpl@ratory excavation, the Owner’'s
Engineer may order certain changes in line or goddlee conduit. In any case, changes
in the new conduit, or in existing improvementsalshe made only with the concurrence
from the SLRWD.

Pipe Clearance in Rodkedge rock, boulders and large stones shall im@ved to
provide a clearance of at least six inches (6"9Wwednd on each side of all pipe and
appurtenances.

The specified minimum clearances are the minimwgarance distances which will be
permitted between any part of the pipe and appaness being laid, and any part,
projection or point of such rock, boulder or stone.

Unstable Saoiln areas where unstable soil is encountered btievibottom of the pipe,
the Contractor shall stabilize the soil. If stegaition is accomplished by removing the
unstable soil, removal shall be to a maximum oddtiunless otherwise approved by the
SLRWD's authorized representative or Design Enginee

Where unstable soil has been removed, the excavsttiall be backfilled with #2 crushed
aggregate to the bottom of the pipe bedding ocsira.

Pipe BeddingAll pipe used in the construction of the newitay sewer conduits shall
be bedded in accordance with SLRWD Standard SLRWDek 202 for rigid pipe and
SLRWD Standard SLRWD-101 or 201 for flexible pigeétovide ample clearance for
making the joints without disturbing the uniformalieg for the pipe. In addition, all
conduits shall have embedment material compact@dminimum of 12-inches above the
conduit prior to placing of backfill materials.

Sheeting, Bracing and ShoriNghere required to properly protect the constaorctvork,
adjacent property, work or workmen, sheeting, lmmgend shoring shall be provided. If
the Owner’s Engineer is of the opinion that at point sufficient or proper supports
have not been provided, he may order additiongbasup, but neither the placing of such
additional supports by the order of the Owner’siBegr nor the failure of the Owner’s
Engineer to order such additional supports plaskdll release the Contractor from his
responsibility for the sufficiency of such suppdus protection of the work and adjacent
property work or workmen until the excavation hast backfilled and compacted.

Sheeting Left in Plac8heeting, bracing and shoring shall not be tefilace after
completion of the work except as required by wnitbeder of the Owner’s Engineer.
Where required to protect the work, adjacent stimest or property, sheeting, bracing and
shoring shall be left in place, but shall be ciitamid left not less than two feet (2') below
the established surface grade.
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5.1.9

5.1.10

5.1.11

5.1.12

5.1.13

Removal of WateiThe Contractor shall provide and maintain duongstruction,
adequate equipment to properly remove and dispiosie water entering the trench or
other part of the work where conduits are beinggdia In water bearing strata, well
points or underdrain material may be required tecafa dry trench or pit. No pipe shall
be laid in water or when, in the opinion of the @wa Engineer or the SLRWD'’s
authorized inspector, trench conditions are unbléta

Disposal of Excavated Materiaddl suitable excavated material shall be used in
backfilling over and around the pipe and appurteraror distributed otherwise by the
Contractor. All excavated material in excess efdantity required for backfilling and
subsequent settlement shall be disposed of inelytiend appropriate manner. The
Contractor shall be responsible for securing diapsi¢e(s), grading, seeding and erosion
control, etc.

Backfilling:All open-cut trenches and excavations shall b&filed from the top of the
embedment material to at least the original suréddbe ground or pavement subgrade
with allowances made for subsequent settlementkfBlamaterial shall be deposited in
the trench for its full width simultaneously.

For non-pavement areas the backfill shall be placédinch loose layers and lightly
compacted to the original grade level. For pavdraezas, the backfill shall be placed in
8-inch loose/6-inch compacted layers and compaatquer specifications. In placing the
backfill, the Contractor shall exercise care stoasvoid moving or damaging the new
pipe, appurtenances or existing utilities.

Backfilling shall not be completed in freezing weat except by permission of the
SLRWD's authorized inspector. No backfilling shiadl made with frozen material, nor
shall backfilling be made when the material intiteech is already frozen.

Embedment Materighll embedment material for conduit shall be asoramended by
the pipe manufacturer. As a minimum, this matesialll be INDOT Class Il or Ill, sand,
#53 or #73 aggregate. Embedment material shadldeed and compacted to the spring
line of the pipe, with subsequent placement andpamtion to a minimum of 12-inches
above the pipe.

Backfill Material Backfill material for non-pavement areas sheallthe material

removed from the trench, if suitable, except in&tdighway Rights of Way. Backfill
material for pavement areas or under drives sleafiranular. Reuse of material removed
from the trench for pavement areas shall be pegthiihly with prior approval. Backfill
material for flexible pipe shall be Class I, Il, ldras described in ASTM D2321. All
material shall be placed in 8-inch loose layers lagidly compacted as set forth in
Section 5.1.11 and compacted where required inrdance with Section 5.1.14.

Backfill materials shall not contain rocks, stooe®ther objects greater than 6 inch in
diameter.

Excavated material reserved for backfill materfadlsbe placed in a manner that will not
disturb the pipe. The reserved excavated mat&mell not consist of debris, organic
material, frozen material, unstable materials,arltders or stones unable to pass through
an opening of two inches (2”) that are placed withwvo feet (2’) of the pipe as measured
radially from the outside edge of the pipe.
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5.1.14 Compactiarf5% compaction will be required of all embedmmiatterial or in
accordance with the manufacturer's written recontagons. The Contractor shall
maintain on the job site with each crew, a copthefmanufacturer's recommendations
with respect to pipe embedment material and congracWith respect to Special
Backfill material or Special Compaction above thebedment material, the Contractor
shall place such material in 8-inch lifts and aglia mechanical compactor to compact
each lift to 95% of its maximum density at optimomisture content in accordance with
ASTM D-1557.

The Contractor will be permitted to submit, to 8IERWD, in writing an alternate
detailed plan for achieving adequate compactioor o commencing construction.

When compaction testing is required, the contrasitail provide an outside consulting
firm to provide the testing. Testing shall be actardance with INDOT specifications for
testing. The consulting firm providing the teststwall provide a copy of the results to
the SLRWD for verification of the compaction.

5.1.15 Construction in Highway Rights of Wall construction within the road rights of way is
to be carried out in complete accordance with dugiirements of the respective City,
Town, County or State highway authority.

5.1.16 Special Constructioht is anticipated that special construction pohges may be
required or acceptable at certain locations whemvalhon the drawings or otherwise
approved. Where required or approved, specialtnoetgon procedures shall consist of
jacking, boring, or tunneling a casing pipe fortalistion of the carrier pipe, pipe
bursting or directional boring of either casingeipr the carrier pipe. When required
casing pipe lengths, sizes, thickness and locatibibe shown on the drawings.

5.1.17 Directional Boring When the directional bore method of construcisorequired,
specified or allowed for the installation of HDPp@or other, the directional bore shall
be made using equipment of adequate size and tapad as approved by the pipe
manufacturer. All excavation for boring or connegtpits shall be backfilled in
accordance with the specifications for open cut.

5.1.18 Site ClearingPrior to performing open cut from the surfa¢e, area shall be cleared of
trees, timber, stumps, brush, fences, rubbishpémet obstructions, except such items as
may be indicated or directed to remain. Tree®ioain shall be protected as set forth in
the Erosion Control Plan Submittal. Only thosestéorush, fences, lawns, sidewalks,
pavement, and driveways that fall within the easthavation shall be removed.

Clearing of trees shall be performed in a manneo @sotect trees to remain, existing
structures, proposed structures, and employeestaeds.

The Contractor shall remove, salvage, and keepatepall topsoil, and carefully replace
topsoil after backfilling is complete.

a) Disposal The Contractor shall dispose of all trees, timbgumps, brush, fences,
rubbish, and other obstructions resulting from igpand grubbing. All items
disposed shall be in accordance with State, Lacal,Federal rules and regulations.
All liability resulting in the disposal of items duo clearing and grubbing shall
become the responsibility of the Contractor.
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b)

d)

f)

Grubbing Grubbing shall consist of the removal and digpo$ stumps, roots larger
than 1/2 inches in diameter, and matted rootss Waterial, together with logs and
other organic and metallic debris not suitableféamdation or subgrade purposes,
shall be excavated and removed to a depth of ssttl&n 18 inches in depth below
the original ground level in embankment areas artdass than 2 feet below the
finished ground level in excavated areas. Depoassinade by grubbing shall be
filled with suitable material and compacted asfggh in these specifications.

Protection of Trees & Shrubg§he Contractor shall NOT damage or destroy any
existing trees or shrubs located in street Rigi#/ay and easements. Trees shall be
protected as set forth in the Erosion Control Babmittal.

Where limbs or branches of trees or shrubs conflitt construction operations, the
Contractor shall protect trees by tying limbs ariwhes back whenever possible.
Limbs and branches may be pruned when tying limmisanches cannot be
accomplished. The trees shall be pruned accotdifgatural Target Pruning
standards by a certified arborist. Dead branchésld2 inches in diameter may be
trimmed. If construction operations require tliaes or bushes be removed, the
Contractor shall be wholly responsible for satisfyall claims for restoration or
restitution resulting from the damage or removareés or bushes.

Small trees and shrubs that may be relocated oregrto permit more working space
during construction operations, shall be done toetance with Home and Garden
Bulletin No. 83, U.S. Department of Agriculture,rtiing Shade Trees and
Repairing Their Injuries.” The Contractor shaltah written permission from
property owners to move or prune existing treeshoubs on their property.

Trees and shrubs damaged by the Contractor shedipaéred in accordance with said
Bulletin No. 83.

Remove and Replace Fend&here existing fences are to be removed thdiegis
fence shall be removed neatly and stored carefdlhe existing fence materials shall
be reused, provided the materials were not damdigedg removal. Any damaged
materials shall be replaced with new material afe¢quality and match in
appearance to the existing material. Reinstaliadiothe fence shall match the line
and height of the existing fence, except as ditebtethe Engineer, when fences are
to be replaced. Fences that are required for ggairmprivate, commercial, or public
property shall be reinstalled before the end ofwbekday in which they were
removed.

Remove and Replace Mail Boxé#/here existing mailboxes are removed, they shall
be removed neatly and stored carefully or instathea temporary location as directed
by the Engineer. Reinstallation of mailboxes shadtch their previous location and
height. The existing materials shall be reuseayiped the materials were not
damaged during removal. Any damaged material$ Beakplaced with new

material of equal quality and match in appearandle existing material.

Remove and Replace Groundcove@roundcovers that are to be retained shall be
preserved and protected. Items that must be distiuor relocated shall be carefully
removed so as to prevent damage to the root sysstoned, and replanted as soon as
possible after construction in the area is comgletdeeling in, mulching and regular
watering are minimum preservation treatments.
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g) Remove and Replace Signd/here existing signs are removed, they shall be
removed neatly and stored carefully or installed temporary location as directed by
the Engineer. Reinstallation of signs shall makehr previous location and height.
The existing materials shall be reused, providedlaterials were not damaged
during removal. Any damaged materials shall béasgal with new material of equal
guality and match in appearance to the existingeradt
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5.2 SITE RESTORATION

5.2.1 Temporary SurfacingThe contractor shall provide all temporary roaghsurfacing and
maintenance of the temporary surfacing until thekbkh has properly settled, to permit
pavement replacement. Temporary roadway surfastiaf consist of not less than a six-
inch (6") depth of #53 aggregate over the entieaaf surface where pavement has been
removed.

5.2.2 Site Restoratioor offsite construction the Contractor shaltoes all fences, poles,
topsoil, grass, or other property to a conditionado that before the work began. A
registered professional surveyor shall replace gntgstakes when removed or disturbed.

5.2.3 Roadway Pavememtll materials for pavement replacement shall ocomnf to the
applicable requirements of the Indiana Departméitransportation (INDOT) Standards
and Specifications, latest revision thereto untgberwise specified.

No permanent roadway pavement shall be replaceltimicondition of the backfill is
such as to properly support the pavement. Typeawément indicated on the drawings
refer to the wearing surface only except as magtberwise indicated.

The edges of the existing pavement shall be sagutdyith a wheel or other approved
manner in a neat and straight line along the edfts backfilled trench before
placement of any permanent pavement replacement.

In the preparation of the subgrade for pavemenacement, the temporary surfacing
shall be removed to the subgrade of the pavemplaaement and any loose or cracked
pavement adjacent shall be cut and removed. Tihgrade shall be accurately graded
and compacted. Where the subgrade under the urizkst pavement has fallen away,
the Contractor shall provide properly compactedemaitor flowable fill under the
pavement or remove such pavement as may be negésgaovide a firm supporting
pavement subgrade foundation.

5.24 Asphalt Pavement Replacemdteplacement of existing pavement using an asphalt
cross section shall be in accordance with permitirement but shall consist of no less
than the following.

a) City/Town Streets & County Roads:

Nine-inch (9") depth #53 aggregate compacted inlayers of equal depth.

Five inch (5") depth of #8 or a #9 Hot AsphalticriCeete binder in two layers of
equal depth.

One inch (1") depth of type "11" Hot Asphaltic Coete surface.
b) State Roads:
Six inch (6") depth #53 aggregate.

Nine inch (9") depth of #8 or a #9 Hot AsphalticnCcete base in three layers of
equal depth.

One-and a half inch (1.5") depth of type "11" Haphaltic Concrete surface.
Where the existing cross section of any road iatgrethe greater section shall be used.
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5.2.5

Concrete ReplacemerConcrete utilized to replace driveways, sidewatiurbs, curb

and gutters and street pavements shall be "ReaggdViio ASTM Standard
Specification C-94. The cement shall conform torASStandard Specification C-175
for air-entrained cement with the entrained aithwitthe limits of 4% to 7%. All
aggregate shall conform to ASTM Standard Speciboat-33.

a)
b)

d)

f)

9)

h)

Preparation: All subgrade shall be compacté&dbéb density.

Forms: Shall be of metal or wood, straight &red of warps and of sufficient
strength to resist springing. These forms shatblibe full depth, securely staked,
braced and held firmly to the required line anddgravith all walks a minimum of 4-
inches in depth.

Expansion Joints: Shall be placed at intergspproximately fifty feet (50). The
preformed asphaltic impregnated expansion joineneltshall be composed of a
durable elastic compound of mineral or vegetabléenaf not less than 1/2-inch and
shall be placed the entire width and depth of th&kwr curb. Expansion joints of
1/2-inch thickness shall also be placed where agnsalk joins with any curb or
curb and gutter, around all valves, poles, etcicivimay fall within the walk.

Placing Concrete: The subgrade shall be wéttéoke the concrete is placed thereon.
The concrete shall be deposited within the fornmnujpe wetted subgrade to such a
depth that after being compacted, it shall be éoftii thickness required. Concrete
shall be leveled off and tamped sufficiently tanlgrimortar to the surface after which
it shall be finished smooth and even by meanswedad float or trowel. Transverse
joints shall be cut at intervals not greater théedn feet (15" on all curbs. When
completed, the sidewalk and/or curb shall be calarel kept wet or sprayed with an
approved curing agent. Concrete shall not be @tbte freeze.

Concrete Proportioning: Concrete shall be afidgard weight concrete and shall meet
the following requirements:

Maximum Water-Cement Ratio: 6-1/2 gals. / sack
Minimum Cement Content 6 sacks / cu. yd.
Maximum Slump 3 inches

Water Reducing Admixture 1/4 Ib. / sack

Air Content (exposed concrete) 4% - 7%
Minimum Strength at 28 days 4000 psi

Finish: All pavement, curbs, and sidewalks Ehalve a broom finish at right angles
to the direction of traffic.

Existing Walks or Curbs: When disturbed or dgethby construction walks or curbs
shall be replaced to their original condition witie construction as per new
sidewalks or curbs. All sidewalk removal shalltbéhe nearest joint.

Curing: Before actual concrete placement begimesContractor shall have all
equipment needed for adequate curing of the camorehand and ready to install.

All concrete shall be adequately protected fromrious action by the sun. Fresh
concrete shall be protected from heavy rains, thgywwater and mechanical injury.
All concrete shall be kept wet for a period of hests then fourteen (14) days by
covering with water, or with an approved water satted covering, or by a system of
perforated pipes of mechanical sprinklers, or amgoapproved method which will
keep surfaces continuously (not periodically) wathere wood forms are left in
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5.2.6

place for curing, they shall be kept wet at allés1io prevent opening at the joints
and drying out the concrete. Water for curing lsh@lgenerally clean and entirely
free from any elements that might cause stainindjysmoloration of the concrete.

Concrete, when placed during cold weather, shalkdmt moist and provided with
adequate protection for a period of not less tloamtéen (14) days, so that the air on
contact with the concrete will be maintained atperatures between 50 degrees F.
and 70 degrees F. for at least the first seveddy$ of curing period. Salt or other
chemicals shall not be admitted into the mixing.

Driveways Existing driveways where disturbed or damageddnystruction shall be
replaced to the line, grade and cross sectioneobtiginal drive. The various types of
drive shall meet the following specifications.

a)

b)

Concrete:
)] City/County Roads:

All concrete driveways shall consist of not les#tié inches of Portland
cement concrete.

i) State Roads:

1) Private Approach All concrete driveways shall consist of not less
than 6 inches of Portland cement concrete.

2) Commercial ApproachAll concrete driveways shall consist of not
less than 9 inches of Portland cement concrete.

All concrete driveways shall be constructed up@oempacted sub-base all as set
forth in Section 5.2.5 of these minimum specifioas, unless otherwise set out in the
Special Conditions and made part of the SLRWD adro

Asphalt:
) City/Town Streets & County Roads:

All asphalt drives shall consist of not less thahiach thickness of #53
aggregate base constructed upon a compacted seb-blas binder shall
consist of not less than 2-inch thickness of #8 80 Hot Asphaltic Concrete
with a surface course consisting of a minimum &fitich of #11 Hot
Asphaltic Concrete.

i) State Roads:
1) Private Approach All asphalt drives shall consist of:

Three-and a half inch (3.5") depth of #8 or a #9 Asphaltic
Concrete constructed upon a compacted sub-base.

One-and a half inch (1.5") depth of type "11" Hatphaltic Concrete
surface.
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5.2.7

2) Commercial ApproachAll asphalt drives shall consist of:

Six inch (6") depth #53 aggregate constructed wpoampacted sub-
base.

Nine inch (9") depth of #8 or a #9 Hot AsphalticriCeete base in
three layers of equal depth.

One-and a half inch (1.5") depth of type "11" Haphaltic Concrete
surface.

c) Gravel: All gravel drives shall consist of ess than 6 inches of compacted #73
aggregate upon a compacted sub-base.

d) Stone: All stone drives shall consist of natsléhan 4 inches of compacted #53
limestone upon a compacted sub-base and toppe@witthes of # 73 limestone.

Grading and Seedingll areas disturbed by construction shall, wittén (10) days of
completing the pipe installation, be graded to ioum and level grade and seeded.

All grading and seeding shall be in accordance wigéhproject’s approved “Erosion
Control Plan” which is supplemental to and a pathese specifications.
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5.3.1
5.3.2

5.3.3

5.3.4

5.3.5

5.3 PIPE
General Sanitary setbacks shall meet all Local, Statd,ederal regulations.

Private WellsAll sanitary sewer lines shall be no closer th@rfeet from private wells.
When sanitary sewer lines are within 50 feet ofiggbe well then the pipe shall be
watermain grade pressure rated pipe.

Transient or Non-Transient/Non-Community \&el\ sanitary sewer line shall be no
closer than 50 feet to transient or non-transiem/community well. When sanitary
sewer lines are within 100 feet of a transientam-transient/non-community well then
the pipe shall be watermain grade pressure rafesd pi

A transient well is considered to be a well whielves a church, campground,
restaurant, or has more than 15 connection for itin@ane 60 days or serves 25 or more
people for more than 60 days. A non-transient/o@mmmunity well is considered to be a
well which serves a factory, daycare, school orttaer more connections for 6 months
or serves 25 or more people for 6 months.

Community Well:All sanitary sewer lines shall be no closer tB@rfeet from
community wells. When sanitary sewer lines ardwi200 feet of a community well
then the pipe shall be watermain grade pressuzd @pe.

A community well is considered to be a well thatves 15 or more connections year-
round.

PVC Gravity Pipe for Sewer Mains

a) Solid wall polyvinyl chloridéPVC) gravity sewer pipe and fittings shall beayp
PSM solid wall conforming to ASTM D-3034 with minum wall thickness SDR-35
for sizes 4-inch through 15-inch and conformind\®TM F-679 with a minimum
wall thickness SDR-35 for sizes 18-inch and 21-infimooth wall PVC gravity pipe
is classified as a “flexible conduit.”

b) Corrugated polyvinyl chlorid6CPVC) shall be PVC corrugated pipe with a smooth
interior and shall conform to the requirements &TM Designation F949 (latest
revision). Pipe and fittings shall be homogenabusughout and free from visible
cracks, holes, foreign intrusions or other injusalefects. Pipe shall be
manufactured to 46-psi stiffness when tested iom@znce with ASTM Test Method
D2412. There shall be no evidence of splittingckmg or breaking when the pipe is
tested per ASTM Test Method D2412 at 60 percettefiang. The pipe shall be
made of PVC compound having a minimum cell clasation of 12454B as defined
in ASTM Specification D1784.

All fittings for PVC corrugated sewer pipe with @maoth interior shall conform to ASTM
F949, Section 5.2.3. To insure compatibility, pige manufacturer shall provide all fittings.

All joints shall be made with integrally-formed bahd spigot gasketed connections. The
manufacturer shall provide documentation showin¢ea&age when gasketed pipe joints are
tested in accordance with ASTM Test Method D32Estometric seals (gaskets) shall
meet the requirements of ASTM Designation F477.
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5.3.6 Pressure Pipe for Pressure Sewers

a) PVC pipefor pressure sewer of the size shown on the digsashall be Class 200
pressure pipe (minimum SDR-21) in accordance W8T D-2241, "Poly Vinyl
Chloride (PVC) plastic pipe".

All PVC pressure pipe, and fittings shall be rubtieg joints in accordance with
ASTM D-1869. Joints for PVC pressure pipe shalfleeible elastroneric seals in
accordance with ASTM D3139.

b) Ductile Iron Pipe (D) When ductile iron pipe is allowed or specifiedhall be 200
psi rated cement lined and in accordance with A$ffekifications 21.50 and 21.51 of
not less than class 350 or as otherwise approved.

c) Pipe Fittings:All pressure sewer pipe fittings for PVC or digtunless shown or
noted otherwise, shall be coated ductile iron cldg of either “slip joint” or
“mechanical joint” type. The Contractor shall subdetails to the SLRWD of the
type of fittings he proposes to use based on the ¢y pipe used. All bolts and nuts
for mechanical joints shall be cadmium plated.

5.3.7 High Density Polyethylene Pipe (H.D.P.E.)goessure sewers/Vhen allowed or
required all H.D.P.E. pipe and fittings, 3.5 inclaesl larger, shall be made from PE 3408
plastic material with minimum 160 psi pressurematand furnished by the same
manufacturer and shall be not less than DR 11lifectional boring. The pipe and fitting
manufacturer shall certify that samples of his pidmn pipe and fittings conform to
AWWA C906 and have undergone stress ASTM D-2837RfTR-3. The minimum
hydrostatic design basis shall be certified bypipe and fitting manufacturer to be 1600
psi at 73.4 degrees F. and 800 psi at 140 degre®¢here directional boring is used for
installation of HDPE pipe, the pipe wall thicknesay need to be increased. Any
increase in pipe wall thickness shall not resuleitucing the inside diameter of the pipe
by more than 0.26 inches.

Material shall be listed in the name of the pipd &tiing manufacturer by the Plastics
Pipe Institute (PPI) in PPI TR-4 with the followistandard grade ratings:

73.4 deg. F. 140 deg. F.
Hydrostatic Design Basis (HDB) 1600 psi 800 psi
Hydrostatic Design Stress (HDS) 800 psi 400 psi

PPI material listing in the name of the resin sigrps not acceptable in meeting this
requirement.

Pressure sewers less than 3.5 inches shall confoANSI/AWWA C901.

a) Pipe and FittingsPipe and fittings shall be produced from ideadtimaterials
meeting the requirements of this specification.

Molded fittings shall meet the requirements of ASTMB261 and this specification.
At the point of fusion, the outside diameter andimum wall thickness of fitting

butt fusion outlets shall meet the diameter and thiatkness specifications of the
mating system pipe. Fitting markings shall incladgroduction code from which the
location and date of manufacture can be determined.

Outside diameter controlled pipe shall be manufactin accordance with ASTM D-
3035. Inside diameter controlled pipe shall be ufactured to the specifications
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5.3.8

provided by the manufacturer. Printline markingalkinclude a production code from
which the location and date of manufacture cardbatified.

b) Manufacturer's Quality Assuranc&he pipe and fitting manufacturer shall have an
established quality assurance program respongibkeskuring the long term
performance of materials and products. Represeatsamples of polyethylene
materials shall be tested against the physicalgstppequirements of this
specification. Each extrusion line and molding mae shall be qualified to produce
pressure rated products by taking representatogyation samples and performing
sustained pressure tests in accordance with ASTAGES.

Quality assurance tests for representative pipditimd) samples shall include:

TEST (fo>1000h) STANDARD PIPE FITTINGS
Ring ESCR ASTM F-1248 Yes Not Applicable
Sustained Pressure at

176 deg. F. / 725 psi| ASTM D-1598 Yes Yes

hoop stress
Sustained Pressure at
73 deg. F. /1600 psi| ASTM D-1598 Yes (fo>1000h) | Yes (fo>1000h)
hoop stress

c) Quality Control and Quality Assurance Repaorte pipe and fitting manufacturer
shall maintain permanent QA records.

d) Joining and Fusion Trainingexcept where flange connections or other medadni
connections are specified, pipe and fittings sbalbutt fusion joined in accordance
with ASTM D3261 and the manufacturer's recommemitededure.

e) Handling, Construction and Installatiohe pipe and fitting manufacturer shall
package products for shipment in a manner suifablgafe transport by commercial
carrier. Pipe and fittings shall be handled, insthlind tested in accordance with
manufacturer's recommendations, and the requirenoénihis specification.

Service Lateral@\ll gravity sewer laterals from the main gravéignitary sewer line to
the approximate right of way, property line, easeniiee of the user or existing service
line shall be not less than six inch (6") diamglge, the sewer lateral from the property
or easement line to the house sewer may be 4 néhneh.

Where the main line gravity sewer is PVC pipe,déevice laterals shall be PVC.

The end of each gravity sewer lateral shall be etirkith a #4 rebar extending from the
end of the lateral to a point 1.5 foot below gradd a wood stake (2" x 2" x 3') or 1-inch
PVC pipe extending to a point 1.5 foot above grasteept when connecting existing
service laterals.

Pressure sewer service lateral shall be 1 Ys-incimmim HDPE in accordance with
AWWA Standard C-901.

The end of each pressure sewer lateral shall tatsiat the property line or easement
line with a curb stop and box, check valve, andentaiht plug. The location of the plug
shall be marked with a wood stake (2" x 2" x 3'Lanch PVC pipe extending to a point
1.5 foot above grade, except when connecting egiservice laterals.
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5.3.9

5.3.10

Relocation of Existing Sewer Mainlin8ewer mainline to be relocated shall be replaced
with the same type and size material as existlhhgeparate Maintenance Bond will be
required for the portion of relocated sewer mamlimhe Bond shall be in a form and in
the amount approved by the SLRWD and shall be antlpproved Bond provider.

Replacement of Existing Pipes and Appurteestunless shown or noted otherwise on
the drawings, all existing sewer lines, water lirdrainage tile, culverts, or other pipes or
appurtenances that are disturbed by constructialh Isé repaired or replaced with the
same type and size material as encountered. Bgistinitary sewers noted to be
abandoned shall be permanently plugged with coacret

5.3-4



5.4.1

5.4.2

5.4.3

5.4.4

5.4.5

5.4.6

5.4  APPURTENANCES

Isolation Valvedsolation valves shall be placed where a sewandir connects to the
sewer mainline and at air release valves. Valliali be equipped with a square
operating nut and provided with a two piece scrgyet 5 Ys-inch cast iron roadway box.
Valves eight inches (8”) or larger shall be equippéth gear operator and installed in a
concrete manhole section with manhole castingpigt@priately sized to accommodate
the valve and operator.

Plug Valves$or underground service shall be ANSI Class 136dkd cast iron body,
resilient seated eccentric plug valves with 31éhktas steel bearings, stainless steel plug
with acrylonitrile-butadiene coated facing and sguap nut for valve wrench operation.
DeZurik Fig. 118 or equal.

Gate Valvetor underground isolation of the pressure sewersl3 and larger shall
conform to ANSI/AWWA C509 latest revision with rkent wedge facings, valves shall
be of the wedge type RHO with mechanical joint ecmisforming to ANSI/AWWA
C111/A21.11 with PVC transition gaskets.

Wedge shall be constructed of ductile iron, fulhcapsulated in synthetic rubber except
for guide and wedge nut areas. Wedge rubber bbatiolded in place and bonded to the
ductile iron portion, and shall not be mechanicaligched with screws, rivets, or similar
fasteners. Wedge shall seat against surfacesyadaaymmetrically about the centerline
of the operating stem, so that seating is equéficve regardless of direction of
pressure unbalanced across the wedge.

All seating surfaces in body shall be inclinedhe vertical at a minimum angle of 32
deg. (when stem is in a vertical position) to efiate abrasive wear of rubber sealing
surfaces. Stem shall be sealed by at least twO{R)ngs; all stem seals shall be
replaceable with valve wide open and while subpktbefull rated pressure.

Waterway shall be smooth and shall have no demessir cavities in seat area where
foreign material can lodge and prevent closureeatfisg. Valve body and bonnet shall
be coated inside and out, with fusion-bonded epdgating shall conform to AWWA
C550-81, Standard for Protective Interior Coatiog\falves.

Curb Stop Valve§ hermoplastic curb stop valves for pressure sdiwes 2 inches and
smaller shall be manufactured from glass reinforegdn material (Noryl GTX) and ISO
9002 certified. All valves shall be rated for 28%) service. Each valve shall have an
operating nut for service key operation that disgyeg and ratchets in either direction
when operating torque exceeds 20 ft. Ibs. Curbegaio be CEPEX, Philmac or
approved equal.

Swing ChecksSwing check valves for pressure sewer lines B ared smaller shall be

manufactured from Ultra High Impact Furniture Gr&3éC Material. All valves shall be
rated for 125 psi working pressure. Valves shalldhend connections to accommodate
the specified service pipe or tubing. Check vatvbe “Flo Control” or approved equal.

Service Saddlegvhere required or allowed Service Saddles shafhbnufactured with
Type 304 Stainless Steel and all welds must bg paksivated. Gasket shall be
manufactured from SBR rubber or Buna-in-RubberA&TM D 2000 and be seated in a
preformed cavity in the shell for retention of tjesket. Saddles shall have a working
pressure of 200 psi and have been fully testedderon HDPE and PVC main line pipe
up through 12-inch diameter.

5.4-1



5.4.7

5.4.8

5.4.9

ConcreteAll concrete except precast concrete units dbakhs specified under Section
3.5. Precast units shall conform to the appropWed TM specification noted on the
detail or elsewhere in these specifications.

Manhole Castings and Coveidl cast iron manhole frames, covers and castsigsl
conform to ASTM A 48-83 Class No. 35 with all beayisurfaces machined. Unless
otherwise approved and shown on the plans, cassimgsbe as follows:

a) Standard Casting Type “A” (SLRWD-209) shall be:
i) Neenah R-1557; East Jordan 1820, Heavy Dutypraved equal

i) Total weight of frame and lid shall be not léekan 330 pounds.
iii) Minimum opening width shall be 30 inches.
b) Standard Casting Type “B” (SLRWD-110) shall be:
i) Neenah R-1557-A4; East Jordan 1820, Heavy Dugpproved equal
i) Total weight of frame and lid shall be not lekan 300 pounds.
iii) Minimum opening width shall be 30 inches.

Casting shall be set on the concrete manhole steioh a bed of mastic and grouted into
place to provide a watertight seal.

Precast Manhole Units (SLRWD-203hall be circular with circular reinforcementdan
shall conform to the requirements of the curreetctrations for precast reinforced
concrete manholes, ASTM Designation C-478.

Openings for pipe inlets and outlets shall be piesiin the precast units as the locations
shown on the plans, at the place and time of matwi Openings shall be made true to
form and shall have a manhole waterstop gaskeiged\uo firmly clamp around the

O.D. of the pipe on the exterior of the manhole.

If it becomes necessary to cut an opening in thehola on the job site, it shall be
accomplished utilizing a saw. No changes in thenapy in a manhole utilizing a
hammer will be permitted. Sealing of a field cpeaing shall be accomplished using a
waterstop gasket around the pipe exterior andrggafithe space around the pipe with
non-shrink grout forming a smooth appearance orintieeior and exterior of the
manhole.

The unit for the top of the structure shall be ¢arged to provide for the use of standard
covers as called for on the drawings, but shaNigefor not less than a 30 inch diameter
clear opening.

Manholes shall have joints sealed with rubber gast@nforming to ASTM C-443.

Each manhole shall be provided with steps spac#&8-atch center to center with the
first step a maximum of 24 inches below the toghefmanhole casting. These manhole
steps shall be constructed of steel reinforceddiaes conforming to ASTM C478 with
minimum design live load of 300 ft. Ibs. Where plfmpes are shown or required, they
may be precast on the outside of the precast mariodiom section or site built per
detail. (SLRWD-204)

Lift holes are acceptable but must be repairedguaioonical shaped precast concrete
plug properly sealed into place using mastic or-slernnk cement or epoxy grout. The
repair shall be clean and neat.
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5.4.10

5.4.11

Adjusting Rings (SLRWD-206Final adjustments in elevation of the castingnieaand
grate for precast manholes shall be accomplishagsbyf precast concrete adjusting
rings.

The rings shall be a minimal nominal thicknesswad thches (2") and shall conform to
ASTM C478. One-half inch (%2") of performed flexaldealant or approved equal shall
be placed in the center of the concrete rings aluitiyany necessary grout. The sealant
shall also be placed at the cone/slab interfacebatmv the manhole casting.

Sewage Air Release Valv&sch sewage air valve shall be designed fopiesific
location: the following minimum specification shafpply. All air valves shall be
installed within a concrete structure with Standayge “B” manhole casting for access.
Air release valves shall be as manufactured bylAdR pre-approved equal.

a) Sewage Air Release Valve (SLRWD-104Kgll be of the type that automatically
releases air, gas or vapor under pressure durstgmyoperation. The valve shall
have not less than a 2-inch N.P.T. inlet with msslthan a 1-inch N.P.T. outlet and a
7/16-inch venting orifice for a maximum working pseire of 150 psi.

“Back Wash Accessories” shall be furnished andrabsed to the valve, consisting
of an inlet shutoff valve, blow-off valve, clean teainlet valve, rubber supply hose
and quick disconnect couplings.

b) Sewage Air and Vacuum Valve (SLRWD-104iall be of the type that
automatically exhausts large quantities of airmigithe filling of a system and allows
air to-re-enter during draining or when a vacuurouss. The valve shall have an
inlet size of not less than 2-inch N.P.T. and altsge size of not less than 1-inch
N.P.T.

c) “Back Wash Accessories” shall be furnished asgkembled to the valve, consisting
of an inlet shutoff valve, blow-off valve, clean teainlet valve, rubber supply hose
and quick disconnect couplings.

Air Release Valves shall be Type B-1 ARI D-020 ST$ype B-2 ARI D0-025 TP, or
approved equal

The valve shall be designed to operate with wadtaweith solids in a manner that will
not allow discharge to the environment.

The valve shall have a conical shaped, made obsimm resistant stainless steel or
reinforced nylon body.

A cam lock back-flushing connection shall be ing&¢go the working mechanism. A ball
valve shall be provided to drain the valve.

The valve shall have a spring loaded stainles$ foee.

The operating mechanism shall be non-metallic amcbsion resistant. All metal parts
shall be made of corrosion resistant stainless. stee

The working pressures shall be from 3 to 250 psted to 360 psi.

The valve shall be of type that release large artsoofmair, gases, and vapor during
filling of the system and admits large amountsadien system drains.

The valve shall be capable of releasing accumulatefiom the system while system is
under pressure, while maintaining an air pockeasgn between the liquid and the
working mechanism.
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5.4.12

5.4.13

The valve shall maintain an air pocket separatetben the liquid and the working
mechanism

The area of the air release orifice shall be 0.Gfifare inches and be an integral
extension of the air and vacuum orifice, which khalrectangular in shape.

The valve shall allow sewage to drain into the eystvhen not under pressure, allowing
the internals of the valve to remain clean and strobted.

The valve shall be coated with a fusion bondediogat
Valve Boxes

a) Valve boxes for valves 3-inch and larger shaltwo-piece screw type, 5 1/4-inch
cast iron roadway box with cast iron lid marked VEER. "

b) Valve or curb boxes for valves under 3-inch sbaltwo-piece slide type, 3-inch
ABS (ASTM D1788) curb box with cast iron top colkmd lid marked "SEWER"
(SLRWD-007).

Pipe TraceiThe Contractor shall furnish and install on eB8C or HDPE pressure
sewer two (2) UL listed (for direct burial), 10 gpeusolid copper tracer wire with high
molecular weight polyethylene insulating cover.ci&racer wire shall be of a different
color.

For pipe installed by trenching method, the tragiee shall be installed 6-inches to 12-
inches above the pipe.

For pipe installed by the directional drilling meth the tracer wire shall be located on
opposite sides of the pipe and shall not cross etwdr.

The tracer wire shall be bolted to each valverelgase valve and other access points that
will allow for a surface connection for tracingtbe pipe location. Each tracer wire shall
be connected separately to each access point. nMiaxidistance between access points
shall be 1000 feet. Where there is more than I@&0between access points, a tracer
tower/access point shall be installed with requsigshage.

Where splices are required, they shall be madeduiitt bury splice kits similar to
“Scotchlock.”

Metallic pipe (Ductile Iron) and fittings may bewegped with approved conductive
gaskets or wedge connection at all joints to prewdontinuous contact to allow for
tracing of the pipe, or shall be installed withracer wire.
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5.5.1

5.5.2

5.5.3

5.54

5.5.5

5.5.6

5.5 INSTALLATION

Handling Sewer Main Material into TrencRipe and fittings shall be installed in a
workmanship like manner. Proper implements, taols facilities shall be provided and
used by the Contractor for the safe and convempiggression of the work. All pipe and
fittings shall be carefully put into the trenchngpisuitable tools or equipment, in such a
manner as to prevent damage to sewer main mataridlfo protective coatings and
linings. Under no circumstances shall sewer maatenmals be dropped or dumped into
the trench.

When installing HDPE pipe that has been thermatyded into long sections, care must
be used to prevent scuffing of the pipe surfacendurandling and installation.

Field Inspection of Materialdefore lowering into the trench, all pipe anttirfigs shall
be inspected for defects.

Cleaning Pipe and Fitting&ll lumps, blisters, and excess coatings shalidmoved
from the bell and spigot end of each pipe, andbitltside of the spigot and the inside of
the bell shall be wiped clean and dry and free folingrease and dirt before the pipe is
laid.

Laying Pipe Every precaution shall be taken to prevent tprenaterial from entering
the pipe while it is being placed in the line.Hetpipe laying crew cannot put the pipe
into the trench and in place without getting eantb it, the SLRWD’s authorized
inspector may require that before lowering the pippe the trench, a heavy, tightly
woven canvas bag of suitable size be placed owér @ad and left there until the
connection is to be made to the adjacent pipe.inQuaying operations, no debris, tools,
clothing or other material shall be placed in thgep

After placing a length of pipe in the trench, tipgget end shall be centered in the bell
and the pipe forced home and brought to correetdimd grade. Pipe and fittings, which
do not allow a sufficient and uniform space fonjsi shall be removed and replaced with
pipe and fittings of proper dimensions to insurehsuniform space. Precautions shall be
taken to prevent dirt from entering the joint space

At times when pipe laying is not in progress, tpemends of the installed pipe shall be
closed by a watertight plug or other means apprdwyeitie SLRWD. This provision
shall apply during the noon hour as well as ovdridf water is in the trench, the seal
shall remain in place until the trench is pumpechptetely dry.

Cutting Pipe The cutting of pipe for inserting fittings ooslure pieces shall be done in a
neat and workmanlike manner without damage to ipe, goating or lining, and so as to
leave a smooth end at right angles to the axiseoptipe.

All cutting of pipe shall be performed utilizingsaw or approved pipe cutter.

Jointing Pipe All pipe joints shall be made up in strict actance with the pipe
manufacturer's recommendations. Bolted jointgigbt shall be disassembled,
thoroughly cleaned, and remade. Under no conditstrall bolted joints be made tight
by overstressing the bolts, or tightening the bloétgond the manufacturer's
recommended range of torque. The Contractor phadide and have available on the
job at all times, properly calibrated indicatinggoe wrenches to fit all joint bolts being
used. Joints found to have bolts tightened ablogertanufacturer's recommended
maximum torque shall be disassembled, cleaned @ty remade as directed by the
SLRWD's authorized inspector.
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5.5.7

5.5.8

5.5.9

5.5.10

Unsuitable Conditions for Laying PipBlo pipe shall be laid in water, or when trench
conditions are unsuitable.

The Contractor shall take all precautions necegsapyevent flotation of the pipe due to
water coming into the trench. Any damage fromdflioin or water entering the trench
shall be corrected by removing that section whiebdmes damaged and repairing or
replacing any damaged pipe or fittings.

Records The Contractor shall keep accurate and compéeterds of the actual location

of house service lateral wye, lateral end and adppurtenances, and turn said records
over to the SLRWD at the completion of the progatl before final acceptance by the
SLRWD. The "AS BUILT" service connection locatiosizall be shown on the set of

"AS BUILT" drawings as provided for in Section tf these standards and also
typewritten on a separate sheet with property ionatEach tap shall be referenced to the
nearest down stream manhole, or property corner.

Special Installation Instructionn recognition of the fact that there are cutisemany
different pipe materials available from many diéflet manufacturers, the Contractor will
be required to obtain the pipe manufacturer’s @higld recommendations for installation
of pipe; and nothing in these specifications spadkclude compliance by the Contractor
with the manufacturers recommendations. Any pipeera and installation method not
called for in these specifications and/or includethe IDEM construction permit, will
need to be submitted and approved prior to corntsbruc

Joint RestraintApproved restraints shall be provided at atirfgs of 22.5 degrees or
greater on PVC or ductile iron pressure sewersyviée ductile iron retainer glands to
restrain ductile iron or PVC pipe. Where requirestraint length requires restraint of
PVC pipe over more than one pipe length, provideessary adapter flanges.

Restraint devices for bell and spigot joints of PpiSe shall consist of split restraint
rings, one installed on the spigot, connected tinatalled on the pipe barrel behind the
bell. The restraint devices shall incorporatergeseof machined serrations (not “as
cast”) on the inside diameter to provide positiestraint, exact fit, 360contact and
support of the pipe wall. Restraint devices shalbf ductile iron, ASTM A536, Grade
65-45-12 and connecting rods shall be of high gtteriow alloy material in accordance
with ANSI/AWWA C111/A21.11. Restraint devices foell and spigot joints of PVC
pipe shall be Uni-Flange Block Buster 1390 or apptbequal.

Restraint devices for PVC pipe shall incorporasemes of machined serrations (not “as
cast”) on the inside diameter to provide positiestraint, exact fit, 360contact and
support of the pipe wall. Restraint devices shalmanufactured of high strength ductile
iron, ASTM A536, Grade 65-45-12 in 2" through 2480lts and connecting hardware
shall be of high strength low alloy material in aatance with ANSI/AWWA
C111/A21.11.

All restraint devices for PVC pipe shall have aavatorking pressure rating equivalent
to the full rated pressure of the PVC pipe on whiay are installed, with a minimum of
2:1 safety factor in any nominal pipe size.

Restraint devices for mechanical joint or pushitim§s shall be Uni-Flange Block
Buster 1300 or approved equal

A thermal weld joint for HDPE pipe does not requaditional restraint. Thrust blocks
will be required for change in direction.
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High Density Polyethylene Pipe (HDPE) jointing st performed by personnel trained
in the use of butt-fusion equipment and recommemdetihods for new pipe connections.
Personnel directly involved with installing the neipe shall be trained in the proper
methods for handling and installing the HDPE pipe.

Grade and Alignment

a) All gravity conduit pipes shall be installedgiade in an acceptable manner.

b) Contractor shall verify pipe grade and elevaabeach manhole in recorded form in
a manner acceptable to the SLRWD.

C)

Installation by Directional Drilling Method:

)

ii)

Grade for directional boring of pressure sewwllsbe monitored and
recorded from the “head” of the boring equipme@are must be maintained
to assure that high points do not occur that dgonatide for a properly
designed “air release valve.”

HDPE pipe installed by the directional drillimgethod shall be performed by
a qualified Contractor with a minimum of 3 yeargesience. All Contractors’
personnel shall be fully trained in their respeetiluties as part of the
directional drilling crew and in safety. Each emyde must have at least two
years directional drilling experience. Contractball provide documentation
of qualification.

HDPE pipe installed by the directional drilgnmethod shall be at a grade of
no less than 1 percent. Grade shall be maintainpllisor minus 0.04 foot.
An electric walkover tracking system or a Magn@&igidance System (MGS)
probe, or proven gyroscopic probe and interfacé bbaused to provide a
continuous and accurate determination of the lopati the drill head during
the drilling operation. It shall enable the drilterguide the drill head by
providing immediate information on the tool faceinauth (horizontal
direction), and inclination (vertical direction)h& guidance system shall be
accurate and calibrated to manufacturer's spetiditaof the vertical depth of
the borehole at sensing position at depths ugdtioféet and accurate to 2-feet
horizontally, in any soil condition, including harack.

The entire drill path shall be accurately siym@ with entry and exit stakes
placed in the appropriate locations within the arnedicated on the drawings.
The vertical elevation shall be relative to thejpcobenchmark. If the
Contractor is using a MGS, drill path will be swed for any surface geo-
magnetic variations or anomalies. The Contradtafl &keep daily records in
a manner acceptable to the SLRWD of the actuatimtéorizontally and
vertically of the pipe installation, and all utylifacilities found during the
installation. The vertical elevation informatiorr the pipe shall be recorded
relative to the project benchmark. The informatsball be recorded at a
maximum of 25 foot intervals and be kept availabléhe SLRWD at all
times. Before final acceptance by the SLRWD ofdys&tem, this profile
information must be filed with the SLRWD.

The reamer type shall be at the Contractoraretison with the final hole
opening being a maximum of 1.5 times larger thanaihtside diameter of the

pipe.
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vi)

Where pipe is to be installed by directionallshg method, a minimum of
two soil borings is required. The maximum distaneeveen soil borings is

500 feet. Soil borings shall be provided by thesBiional Drilling Contractor
within the scope of the project.

5.5-4



5.6.1

5.6.2

5.6 SEWER TAP CONSTRUCTION REQUIREMENTS

General:

a)
b)

d)

f)

9)

Sanitary setbacks shall meet all Local, Statd,Feederal regulations.

Private WellsAll sanitary service lines shall be no closemtli® feet from private
wells as measured from well casing. When sangaryice lines are within 50 feet of
a private well then the pipe shall be watermairdgnaressure rated pipe.

Transient or Non-Transient/Non-Community Wells:sanitary sewer line shall be no
closer than 50 feet to transient or non-transiem/community well. When sanitary
sewer lines are within 100 feet of a transientan-transient/non-community well
then the pipe shall be watermain grade pressued mape.

A transient well is considered to be a well whielves a church, campground,
restaurant, or has more than 15 connection for riname 60 days or serves 25 or
more people for more than 60 days. A non-trangientcommunity well is
considered to be a well which serves a factorycdes; school or has 15 or more
connections for 6 months or serves 25 or more gefoplé months.

Community Well: All sanitary sewer lines shall be no closer tbarfeet from
community wells. When sanitary sewer lines aréaiiR00 feet of a community
well then the pipe shall be watermain grade pressated pipe.

A community well is considered to be a well thatves 15 or more connections year-
round.

Sanitary lines shall be no closer than 10 feenhfsurface water bodies, as measured
from outside of pipe and outside of grinder pungtishs.

A minimum 10 feet horizontal and 18 inches w&atiseparation between proposed
sewer and water mains shall be maintained.

Where the minimum clearance cannot be maintasnéle location of the water line
or well is unknown, the sewer must be constructeslaterworks grade ductile iron
pipe with mechanical joints or PVC pressure pipthwai SDR rating of 26 or less
with mechanical or compression fittings and pressested per the minimum
separation requirements as set out in 410 IAC &38.1

PIPE:
a) Pipe for service connections shall be per AID 6-8-8.1-42.
b) Gravity sewers for service shall be meet thivvahg standard as a minimum;

ASTM-D 2665-89a for 4-inch and 6-inch only; ASTMdD34-89, SDR 35 for 4-inch
through 15-inch; ASTM-D 3034, SDR 26 with compressiittings.
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5.6.3

Pressure Sewer Tap Specifications Steuben Lake€Regional Waste District
(SLRWD)

a)

b)

d)

e)

f)

9)

h)

)

K)

Notify the SLRWD at least forty-eight (48) hoymsor to installing tap. Notification
shall be made to an individual in SLRWD’s main o#fiduring normal business
hours. The contractor shall also review the malefist with the SLRWD
Superintendent or his authorized representativa poibeginning work. Copies of
the contractor’s construction drawings shall be enadhilable to the SLRWD
Superintendent or his authorized representative.

The SLRWD can provide the sewer tapping saddéecast. (EXCEPTION: A saddle
cannotbe supplied for 2-inch pressure mains)

The sewer trench MUSHe left open until inspected and approved by thR\SD
Superintendent or his authorized inspector. A tamall be agreed upon between the
Contractor and the SLRWD to inspect the sewer trentthe SLRWD fails to show

at the agreed time, the Contractor may backfithetrench at the end of the normal
work day. Contractor to take photos of open tregiath pipe and connections prior to
backfilling and record measurement ties of locabbpipe and connections to
physical features. If the Contractor is not prepaio have the sewer trench inspected
at the agreed upon time, the Contractor will inedditional inspection fees to have
SLRWD return to the site to perform the inspection.

Some commercial installations may require apeston (monitoring) manhole as
determined by the SLRWD Superintendent or his aitbd representative.

A road cut permit from the appropriate authastyequired whenever work enters a
road and/or the road right-of-way. To include, bat be limited to, INDOT and the
Steuben County Highway Department.

A minimum four inch (4”) diameter clean out shia¢ required on any gravity line
leaving a structure. If outside, the clean outldt®located a minimum four feet (4)
to a maximum seven feet (7°) outside the foundatvaii.

Backflow prevention shall be installed in grsngewer pipe between grinder pump
and building within five feet (5') of the buildinghere practical or as approved by
SLRWD Representative.

The contractor shall install a simplex or dupdgxder pump station to meet the
applicable requirements and standards of the SLRM/Bet out in the approved
permit application. The SLRWD can provide the denpump station at a cost. The
lid of tank to be two inches (2”) above final gradetwo inches (2”) above the 100-
Year Flood Grade, whichever is higher.

In existing developments or tracts, where a etdp is not already installed, a curb-
stop valve and box shall be located on the landowia within five feet (5°) of the
grinder pump station unless otherwise approved.

In new developments the curb stop valve anddiwtl be located on the right-of-way
line or easement line, unless otherwise approved.

Curb Stop Valves shall be per Section 5.3.9.

The curb-stop valve shall be turned_on ooyyorder of the SLRWD Superintendent
or his authorized representative and aafter the inspection has been passed.
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m) Valve Boxes shall be per Section 5.3.17.

n) A check valve can be provided to the contrabiothe SLRWD at a cost, and shall be
located between the grinder pump and the curb-s®plose to the curb stop as
possible. (Check valve to be “Flo Control”, or epged equal)

0) Pipe from grinder pump station to the main bhell be not less than 1%-inch pipe
for simplex station and not less than 2-inch pgrediuplex station. HDPE pipe shall
conform to AWWA Standard C901; DR11 and PVC pipalldbe Class 200 pressure
pipe (minimum SDR-21) in accordance with ASTM D-224Mlinimum pipe cover
shall be 5 feet.

p) A UL listed (for direct burial), 10 gauge sotidpper tracer wire with high molecular
weight polyethylene insulating cover shall be ilsthon each service line between
the grinder station and the main line.

The tracer wire shall be connected to the maintliaeer wire at the point of the tap
and to the inside of the curb box lid. The tragee shall also be attached to the
inside of the grinder pump lid if the distance beén the valve and the grinder pump
is greater than five (5) feet.

Where the pipe is installed using the trenchinghoeét the tracer wire shall be
installed 6-inches to 12-inches above the pipe.

Two (2) tracer wires of different colors shall Ibstalled if the service line is installed
by directional drilling method and shall be locatedopposite sides of the pipe. The
wire shall not cross each other.

Where splices are required, they shall be madeduidtt bury splice kits similar to
“Scotchlock”. The wire(s) shall be tested for ¢ouity.
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5.6.4

Gravity Sewer Tap Specifications — Steuben Lakes B@nal Waste District
(SLRWD)

a)

b)

d)

e)

)

Notify the SLRWD at least forty-eight (48) hoymsor to connecting to an existing
gravity sewer tap. Notification shall be made maradividual in SLRWD’s main
office during normal business hours. Copies ofdtractor’'s construction
documents shall be made available to the SLRWD i$upadent or his authorized
representative.

Where an existing tap is not available on thisteyg gravity sewer, a new wye may
be cut into the existing main line gravity sewenatordance with construction detail
SLRWD-212.

The sewer trench MUSHe left open until inspected and approved by thR\SD
Superintendent or his authorized inspector. A tamall be agreed upon between the
Contractor and the SLRWD Superintendent to insgiecsewer trench. If the
SLRWD Superintendent fails to show at the agreme tithe Contractor may backfill
in the trench at the end of the normal work dapni@actor to take photos of open
trench and pipe and connections prior to backgliaimd record measurement ties of
location of pipe and connections to physical fesgurlf the Contractor is not
prepared to have the sewer trench inspected aigiteed upon time, the Contractor
will incur additional inspection fees to have SLRW&urn to the site to inspect the
sewer trench.

Commercial installations may require an insmgt{monitoring) manhole as
determined by the SLRWD Superintendent or his ai#zbd representative.

A road cut permit from the appropriate authostyequired whenever work enters a
road and/or the road right-of-way. To include, bat be limited to, INDOT and the
Steuben County Highway Department.

A minimum four inch (4”) diameter clean out wilke required on any gravity line
leaving a building structure. If outside, the ceait shall be located a minimum of
four feet (4’) to a maximum of seven feet (7’) adésthe foundation wall.
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5.7.1

5.7.2

5.7.3

57 PROTECTIVE COATING
General:

Protective coating shall be applied to the inteoball concrete structures including, but
not limited to: manholes, air release manholes,wadls, and valve vaults to protect the
concrete structures from hydrogen sulfide and gerterated by microbiological sources
present in the wastewater environment. The priecbating shall also eliminate
infiltration, repair voids, and enhance the struaitintegrity of the structures.

Cementitious material will not be allowed for th@tective coating, however, it will be
allowed for patching operations

For valve pits, the protective coating shall bearylic polymer-base concrete coating
and sealant.

For wet wells, sanitary manholes and other strectiiat will be in direct contact with
raw sewage, the protective coating shall be a petymased polyurethane or a high-build,
solvent free epoxy coating. The material shallidpg in color.

The coating limits shall include from the top dfefi, wet well walls, and roof. Coating
system shall overlap 1” to 2” where hatches sith@roof; but shall exclude the banked
floor.

Applicator shall conform with all local, state, afedleral regulations including those set
forth by OSHA, RCRA, and the EPA and any other igple authorities.

Submittals:

Provide reference documentation to confirm thafttogposed coating system has a
proven record of performance when used in the dedrapplication, including at least
five (5) successful installations that have beeseirvice for a period of ten (10) years.
The reference list shall include the name of tledifg, the application date, a contact
person, and a telephone number.

Manufacturer certification that Applicator has béeined and approved in the handling,
mixing and application of the products to be used.

Certification that the equipment to be used forlgppg the products has been
manufactured or approved by the concrete rehatmiitgoroducts manufacturer,
protective coating manufacturer, and certifieddooper use for this specific application.

Written documentation of four (4) recent referenaeApplicator (involving wet wells
with surface area of approximately 3,000 squary fedicating successful application of
a polyurethane or a high-build solvent-free epoaatmng.

Applicator must provide written documentation otimg installed a minimum of 40,000
square feet of protective coating to that speciugtin the last two (2) years.

Quality Assurance:

Applicator shall initiate and enforce quality cantprocedures consistent with applicable
ASTM, NACE, and SSPC standards and the protectaéirgy manufacturer's
recommendations.

Coating Manufacturer's authorized field represérgaghall be on site prior to the
application of the coating system to verify tha Hubstrate has been property prepared,
and during the application of the coating systeroeiify that the coating system has
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5.7.4

5.7.5

been property applied. The authorized field repméative will provide the Owner with

an accurate and objective written report statisgpétction observations on the
preparation, application, and final inspection fy@nig adherence to coating manufacturer
recommendations, industry standards, and the wripecifications.

Examination:

Contractor shall provide a minimum 24 hours notc&LRWD's representative for the
following conditions:

a) after final surface preparation is completed
b) after each coating layer is applied

Installation of the protective coating shall nobmeoence until the concrete substrate has
property cured in accordance with these speciboati

Temperature of the surface to be coated shoulddietamned between 60°F and 100°F
during application. Prior to and during applicaticare should be taken to avoid
exposure of direct sunlight or other intense heatce to the structure being coated.
Where varying surface temperatures do exist, davald be taken to apply the coating
when the temperature is fall versus rising (iae kfternoon into evening vs. morning
into afternoon).

Surface Preparation:

Applicator shall inspect all surfaces specifiededoeive a protective coating prior to
surface preparation. The existing piping, vaheas] appurtenances shall be protected
during structural rehabilitation and protective twog application.

The pipes and connectors are to be top coated3@H#b0 mils DFT nominal. The pipes
and connectors are to primed by the fabricator eqtbxy primer (not cold tar or
asphaltic base) that is compatible with the proteatoating. After installation, the pipes
are to be pressure washed using a minimum 5,00é@nps# gpm washer and/or abrasive
blast cleaned to an SSPC-SP7 'brush-off' spedtitais necessary for the window of
overcoating of the primer.

All contaminants including: oils, grease, incompkgiexisting coatings, waxes, form
release, curing compounds, efflorescence, sealglts, or other contaminants shall be
removed.

All concrete or mortar that is not sound or hasnbdgmaged by chemical exposure shall
be removed to a sound concrete surface or replaced.

Surfaces to receive protective coating shall bared and abraded to produce a sound
surface with adequate profile and porosity to pdewva strong bond between the
protective coating and the substrate. At a minimiims will be achieved with a low
pressure water cleaning equipment using a 0 degtaeéng nozzle at a minimum 3,500
psi and 4 gpm. Other methods such as high pressiss jetting (refer to NACE
Standard No. 6 / SSPC-SP 13), abrasive blastirmgbkststing, grinding scarifying and/or
acid etching may also be used. In addition, detgrg/ater cleaning and hot water
blasting may be necessary to remove oils, greasther hydrocarbon residues from the
concrete. The method(s) used shall be performadmanner that provides a uniform,
sound clean, neutralized surface that is not ekedggdamaged.
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5.7.6

5.7.7

Application:

Application procedures shall conform to the recomdations of the protective coating
manufacturer, including material handling, mixiegyironmental controls during
application, safety, and spray equipment.

The equipment shall be specifically designed taeately ratio and apply the specified
protective coating materials and shall be regularyntained and in proper working
order.

The protective coating material must be appliec I@ertified applicator of the protective
coating manufacturer.

Application equipment approved by the coating maatufrer shall be used to apply each
coat of the protective coating.

If necessary, subsequent topcoating or additiomatscof the protective coating should
occur as soon as the basecoat becomes tack feedlyidithin 12 hours but no later than
the recoat window for the specified products. Aiddial surface preparation procedures
will be required if this recoat window is exceeded.

Testing and Inspection:

During application a wet film thickness gage megp#STM D4414 — Standard Practice
for Measurement of Wet Film Thickness of Organi@atimys by Notched Gages, shall be
used to ensure a uniform thickness during appboati

After the protective coating has set hard to thehat shall be inspected with high-
voltage holiday detection equipment meeting ASTMBA— Standard Practice for
Continuity Verification of Liquid or Sheet Depth Ajed to Concrete Substrates. The
spark tester shall be initially set a 100 volts penil (25) microns) of film thickness
applied. All detected holidays shall be marked eepshired by abrading the coating
surface with grit disk paper or other hand toolnegthod. After abrading and cleaning,
additional protective coating material can be hapglied to the repair area. All touch-
up/repair procedures, for areas that do not meesplcified thickness, shall follow the
protective coating manufacturer's recommendations.

The NACE Certified Coatings Inspector must be preaed monitor the holiday testing
(and repairs, if necessary). The final inspectaport is to include the holiday testing
results.

A final visual inspection shall be made by the Exdpr and manufacturer's
representative. Any deficiencies in the finishedting shall be marked and repaired
according to the procedures set forth herein bylidafor.
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5.8.1

5.8.2

5.8.3

5.8 SIMPLEX GRINDER PUMP STATION
General:

The contractor shall provide labor, material, equept, and incidentals required to
provide centrifugal grinder pumps as specified imerehe pump models covered in this
specification are single phase grinder pumps.

Sanitary setbacks shall meet all Local, State,Fettkral regulations.

The top of individual grinder pump stations sha&ldominimum of 0.2 feet above the 100
year flood elevation, and shall not be placed im@a susceptible to standing water.

a) Private WellsAll individual grinder pump stations shall be doser than 50 feet
from private wells. When the 50 foot separationnza be met the maximum
separation shall be the maximum distance that easbbained on the property but in
no case shall the separation distance be lesthihdistance from the private well to
the existing septic system.

b) Transient or Non-Transient/Non-Community Welhsli individual grinder pump
stations shall be no closer than 100 feet to teart€ir non-transient/non-community
well

A transient well is considered to be a well whielves a church, campground,
restaurant, or has more than 15 connection for riname 60 days or serves 25 or
more people for more than 60 days. A non-trangientcommunity well is
considered to be a well which serves a factorycdes; school or has 15 or more
connections for 6 months or serves 25 or more gefoplé months.

c) Community Well: All individual grinder pump stations shall be closer than 200
feet from community wells.

A community well is considered to be a well thatves 15 or more connections year-
round.

d) Grinder Pump Stations shall not be located cltsan 10 feet from water lines or
bodies of water.

Individual Grinder Pump Statians

Individual grinder pump stations shall, whenevesgble, provide service to two (2)
single family dwellings or two (2) equivalent dwelj units provided they are
residential/non-commercial. No more than two (2gk family dwellings shall be
connected to a simplex grinder pump station.

Non-residential connections shall be to a duplexdgr pump station.
Operating Conditions:

Each submersible pump shall be rated at 2 hp, 846, single phase, 60 Hz. 3450 RPM.
The unit shall produce 25 G.P.M. minimum at 82 fe#fdbtal dynamic head.

The grinder pump shall be capable of handling ergidl sewage with 3” solids and
grinding it to a fine slurry enabling it to be puetpover long distances in pipelines as
small as 1.25" in diameter. The grinder pump dhalle a shut-off head of 110 feet and a
maximum flow of 50 GPM @ 10 feet of total dynamazak.
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5.8.4

5.8.5

5.8.6

Alternately, the system shall be capable runnihggher head submersible pump that has
a shut-off head of 190 feet and a minimum flow @GPM @ 150 feet of total dynamic
head.

The pump shall be controlled with:
a) A NEMA 4X simplex control panel with three floswitches and a high water alarm.

b) Alternately, A shared panel may be used, whetlbyanel has two incoming power
supplies, and alternates power sources for eaclpipgneycle.

Construction:

Each centrifugal grinder pump shall be equal to the certified Series LSG Grinder
pumps as manufactured by Liberty Pumps, Bergen Rastings shall be constructed of
class 25 cast iron. The motor housing shall bélt@tl to dissipate heat. Air filled
motors shall not be considered equal since thayod@roperly dissipate heat from the
motor. All mating parts shall be machined andesgalith a Buna-N o-ring. All
fasteners exposed to the liquid shall be stairde=d. The motor shall be protected on
the top side with sealed cord entry plate with radigins to conduct electricity
eliminating the ability of water to enter internjathrough the cord. The motor shall be
protected on the lower side with a dual seal aearent. The first seal is a double lip
seal molded in FKM fluoroelastomer or Buna N.

The second / main seal shall be a unitized ham $dicon carbide seal with stainless
steel housings and spring.

The upper and lower bearing shall be capable odlianall radial thrust loads. The

lower bearing shall have the additional abilityhemdle the downward axial thrust
produced by the impeller and cutters by desigmgfiutar contact roller races. The pump
housing shall be of the concentric design therefuwakzing the pressure forces inside the
housing which will extend the service life of theaks and bearings. Additionally there
shall be no cutwater in the housing volute in ortdediscourage the entrapment of
flowing debris. The pump shall be furnished withisless steel handle having a nitrile
grip.

Electrical Power Cord

The submersible pump shall be supplied with 25 déetulticonductor power cord. It
shall be cord type SJOOW (1-phase), capable ofraged exposure to the pumped
liquid. The power cord shall be sized for the dédidl load amps of the pump in
accordance with the National Electric Code. Thegrocable shall not enter the motor
housing directly but will conduct electricity toetlmotor by means of a water tight
compression fitting cord plate assembly, with mdlgens to conduct electricity. This
will eliminate the ability of water to enter intety through the cord, by means of a
damaged or wicking cord.

Motors

Single phase motors shall be oil filled, capacstart / capacitor run, class B insulated
NEMA B design, rated for continuous duty. At maxim load the winding temperature
shall not exceed 135 degrees C unsubmerged. 8infiked motors are not capable of
dissipating heat they shall not be considered equlaé pump motor shall have an
integral thermal overload switch in the windings fpootecting the motor. The capacitor
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5.8.7

5.8.8

5.8.9

5.8.10

5.8.11

circuit shall be mounted internally in the pumpndte phase motors shall have an
integral solid state starting circuit switch forigshing the start winding off.

Bearings And Shaft

An upper radial and lower thrust bearing shalldguired. The upper bearing shall be a
single ball / race type bearing. The lower beaghgll be an angular contact heavy duty
ball / race type bearing, designed to handle axiader pump thrust loads. Both
bearings shall be permanently lubricated by thewdich fills the motor housing. The
bearing system shall be designed to enable pragir@lignment from shut off head to
maximum load at 10' of TDH. The motor shaft shallmade of 300 or 400 series
stainless steel and have a minimum diameter 0f00.67

Seals

The pump shall have a dual seal arrangement comgsista lower and upper seal to
protect the motor from the pumping liquid. The &wgeal shall be a FKM
fluoroelastomer OR Buna N molded double lip seasighed to exclude foreign material
away from the main upper seal. The upper seal bal unitized silicon carbide hard
face seal with stainless steel housings and spqogl to Crane Type T-6a. The motor
plate / housing interface shall be sealed with aadBN o-ring.

Impeller

The impeller shall be a investment cast stainle=s smpeller, with pump out vanes on
the back shroud to keep debris away from the geal at shall be keyed and bolted to
the motor shatft.

Cutter Mechanism

The cutter and plate shall consist of 440 stairgéssl with a Rockwell C hardness of 55-
60. The Stationary cutter plate shall have spgailesigned orifices through it, which
enable the slurry to flow through the pump housihgn equalized pressure and velocity.
The Stationary cutter shall consist of V shapem&aimize cutting action and arc shape
exclusion slots to outwardly eject debris from unithe rotary cutter. The rotary cutter
shall be designed with a recessed area behindittiegcedge to prevent the
accumulation and binding of any material betweeargocutter and the stationary cutter.
Cutter designs incorporate close tolerance ancettie grind on the outside
circumference of the rotary cutter shall not bestdered equal.

Controls
a) Single Phase Simplex Control Panel
i) General

Contractor shall furnish all labor, materials, guuoent and incidentals
required to provide a simplex motor control parespecified herein.

The motor control panel shall be assembled andddst a controls system
manufacturer meeting the Standards of UL 508Ardustrial controls and be
UL labeled and serialized accordingly. The motamtool panel shall be
assembled and tested by the manufacturer so asureisuitability in
matching controls to motors and to insure single@® responsibility for the
equipment.
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The panel shall contain all components requirethBypump manufacturer for
starting and protecting the motor as well as festwequired by the pump
manufacturer for warranty of the pumps. Items sagthermal overload
detection or seal failure detection shall be inetligdvhen required.

Incoming pump power shall be single-phase, 60 K¥8,lts AC.
Incoming control/alarm power shall be single-ph&eHz, 120 volts AC.

The control panel shall incorporate three (3) ndlyr@en, mercury or
mechanically-activated control switches with pifentps. Floats shall be
labeled in the panel as stop, start, and alarmat&lshall be non-mercury,
contact activated type.

Controls shall provide a three-way selector switthtON-OFF-
AUTOMATIC mode. ON turns the pump on, regardlekthe liquid level in
the basin; OFF turns the pump off, regardless efijuid level in the basin;
and AUTOMATIC operates the pump in conjunction vittle floats within
the basin.

1) In Automatic Mode
l. The pump Starts and Stops on rise or fall ofewével.

Il. Activate the alarm light and sound horn in theent the water
continues to rise.

2) The pump and alarm circuit shall be controllgdaldirect acting three
(3) float system.

l. The bottom float energizes the Automatic Contictuit on its
rise, and de-energizes the circuit turning offpenp on its
fall.

Il. The second float starts the pump on its rise.
[l The third float activates the Alarm Light & Hio.
Panel Construction

The controls for the pump shall be housed in a NEAXAenclosure with a
hinged door and neoprene gasket. The enclosuliehslva provisions for a
padlock.

The panel shall be furnished with an secondary gwirt plastic inner door
which allows access to only the breaker and oraaft switch when the outer
door is opened. The secondary door must be ogersztvice all other
control components.

A nameplate shall be permanently affixed to theshaA ratings label shall
include the model number, voltage, phase, frequestyere rating and
horsepower rating and shall be affixed to the msifithe enclosure. A
warning label against electric shock shall be peendy affixed to the outer
door and shall include a note that the disconnesakers are located under
this (outer) door. The interior of the enclosunalshave a clear envelope
with "as built" schematics located within.
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All power shall be disconnected without requirihg inner door to be
opened.

A removable back plate shall be provided for maumall circuit breakers,
motor starters, etc. All components mounted tdothek plate shall be
secured by type 25, self-tapping screws in extruudes. Rivets shall not be
acceptable for securing any component to the blatk.p

There shall be a separate control circuit and paiveuit on all residential
control panels.

A simplex pump controller shall be provided for ttohlogic. The controller
shall utilize a printed circuit board to avoid cemtional wiring. The printed
circuit board of the pump controller shall be mawtéired using UL listed
materials. There shall be separately fused coatrdlalarm circuit protection.
A circuit breaker shall be used for the controteit The control circuit
breaker shall extend through the inner door. Aligimt and on-off-auto
switch shall be provided for the pump circuit. Tha light and on-off-auto
switch shall be mounted on the outside of the imlvar. The run light shall
be green.

A circuit breaker shall be used as branch circratgetion for the pump. The
circuit breaker shall be thermal magnetic and steadeet NEC requirements
for interrupt capacity and amp rating.

The magnetic motor starter shall be general purpgserated for the pump
horsepower and include a contactor with a minimuecmanical life of
500,000 operations and a minimum contact life &,Q00 operations. Pump
overloads, if not included in the pump, shall pda/overload protection for
the pump circuit and shall be sized to meet NEQireqents for the pump
full load ampere rating specified.

A high-level alarm condition shall activate the malarm light (red, mounted
on the top of the panel) and alarm horn. The alayim shall remain
illuminated until the problem is corrected. Tharai horn shall be rated 83-
85 dB minimum. A Test-Normal-Silence toggle switaheled and placed
adjacent to the horn, shall be included.

Wire ties shall be used to maintain panel wiring@at bundles for
maintenance and to prevent interference with operakevices. All
grounding conductors shall be securely connectegsare a proper ground.

Mount control box within an unobstructed view oé thrinder pump station at
least three feet (3") above grade (but not mone five feet (5’) above grade).
Mount on treated 4" x 4" post with a minimum ofalr(3) feet of post
imbedded in ground and a minimum of three (3) édéetnobstructed space in
front of the control panel.

All work must be in accordance with 327 IAC 3-6-24e National Electric
Code and all state and local codes and requirements
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b) Dual Power Control Panel Specifications - Sirgfase

)

General

Contractor shall furnish all labor, materials, guuoent and incidentals
required to provide a dual power motor control pasespecified herein.

The motor control panel shall be assembled andddst a controls system
manufacturer meeting the Standards of UL 508Ardustrial controls and be
UL labeled and serialized accordingly. The motamtool panel shall be
assembled and tested by the manufacturer so asureisuitability in
matching controls to motors and to insure single@® responsibility for the
equipment.

The panel shall contain all components requirethBypump manufacturer for
starting and protecting the motor as well as festwequired by the pump
manufacturer for warranty of the pump.

Incoming pump powers shall be single-phase, 6024@,volts AC with
Neutral.

The control shall alternate power supply exceptwb@wer is not detected
from one source, then power shall be from availablace.

The control panel shall incorporate three (3), radlyropen, mercury control
switches with weights. Floats shall be labelethmpanel as stop, start, and
alarm. Floats shall be non-mercury, contact atgvaype.

1) In Automatic Mode
l. The pump Starts and Stops on rise or fall ofewével.

Il. Activate the alarm light and sound horn in thent the water
continues to rise.

2) The pump and alarm circuit shall be controllgdaldirect acting three
(3) float system.

l. The bottom float energizes the Automatic Contictuit on its
rise, and de-energizes the circuit turning off paenp on its
fall.

Il. The second float starts the pump on its rise.
[I. The third float activates the Alarm Light & Hio.
Panel Construction

The controls for the pump shall be housed in a NEAXfenclosure with a
hinged door and neoprene gasket. The enclosuliehsiva provisions for a
padlock.

The panel shall be furnished with an secondary gwirt plastic inner door
which allows access to only the breaker and oraaft switch when the outer
door is opened. The secondary door must be opersstvice all other
control components.

A nameplate shall be permanently affixed to theeshaA ratings label shall
include the model number, voltage, phase, frequesropere rating and
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horsepower rating and shall be affixed to the msifithe enclosure. A
warning label against electric shock shall be peendy affixed to the outer
door and shall include a note that the disconnesakers are located under
this (outer) door. A warning label shall be affix@® the inner door stating
“the panel is powered by two separate sources,dhpbwer from both
sources before servicing”. The interior of thelesare shall have a clear
envelope with "as built" schematics located within.

All power shall be disconnected without requirihg tnner door to be
opened.

A removable back plate shall be provided for maumall circuit breakers,
motor starters, etc. All components mounted tdothek plate shall be
secured by type 25, self-tapping screws in extruagds. Rivets shall not be
acceptable for securing any component to the bkatk.p

A duplex pump controller shall be provided for aohtogic. The controller
shall utilize a printed circuit board to avoid cemional wiring. The printed
circuit board of the pump controller shall be mawifired using UL listed
materials. There shall be separately fused coatrdlalarm circuit protection.
A circuit breaker shall be used for the controtgit The control circuit
breaker shall extend through the inner door. Tumagocontroller shall
indicate control and alarm power utilizing greenDLBdicator lights. The
pump controller shall indicate float circuit opeoat utilizing red LED
indicator lights. Indicator lights shall providdexjuate information so that
they can be used for diagnosis in troubleshootneylpms located in the float
circuits. Each LED shall be permanently labeledr@pump controller as to
the function. On-off-auto switches shall be modrde inner door.

Circuit breakers shall be used as branch circwitgation for the pump.
Circuit breakers shall be thermal magnetic anddsiaaneet NEC
requirements for interrupt capacity and amp rating.

The magnetic motor starters shall be IEC type radethe pump horsepower
and include a contactor with a minimum mechaniéaldf 500,000
operations and a minimum contact life of 100,008rapons.

A high-level alarm condition shall activate the malarm light (red, mounted
on the top of the panel) and alarm horn. The alaght shall remain
illuminated until the problem is corrected. Tharai horn shall be rated 83-
85 dB minimum. A Test-Normal-Silence toggle switabeled and placed
adjacent to the horn, shall be included.

Wire ties shall be used to maintain panel wiring@at bundles for
maintenance and to prevent interference with operakevices. All
grounding conductors shall be securely connectegsare a proper ground.

The alternator shall consist of an alternatingwtreshich alternately switches
house power upon the next pumping cycle. Theratern circuitry shall be
integrated into the pump controller.

Green House power indicators shall be mounted esitte of enclosure.

Mount control box within an unobstructed view oé thrinder pump station at
least three feet (3') above grade (but not morne five feet (5’) above grade).
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5.8.12

5.8.13

5.8.14

5.8.15

5.8.16

Mount on treated 4" x 4" post with a minimum ofalr(3) feet of post
imbedded in ground and a minimum of three (3) ééetnobstructed space in
front of the control panel.

All work must be in accordance with 327 IAC 3-6-84e National Electric
Code and all state and local codes and requirements

Paint
The exterior of the pump casting shall be proteetgld Powder Coat paint.

Support

The pump shall have cast iron support legs, engliito be a free standing unit. The
legs will be high enough to allow solids and lotgngly debris to enter the cutter
assembly.

Serviceability

Components required for the repair of the pumpl ffsashipped within a period of 24
hours.

Assembled Tank Systems With Guide Rail AmgtKDisconnect Discharge

Mounted guide rail system with pump shall be sudpdrby means of stainless steel bolt
on quick disconnect which is sealed by means ofenxgjrommets. The disconnect
system shall have an internal ball check. The lizisge piping shall be schedule 80 PVC
and furnished with a PVC shut-off ball valve. Trenk shall be wound fiberglass. A
rubber inlet hub shall be provided with the fibasd systems.

The Tank System Shall Include the following:
a) Stainless steel Guide Rail attached to a s&srdteel T-Bar Hanger
b) 30" diameter basin size
c) 96", 120", or 144" height basin size
d) 60 "distance from top of tank to top of disclepype outlet
e) Fiberglass cover
f) Simplex Control Panel System with Outdoor paared alarm
or Shared Control Panel System with Outdoor pamelegarm
_Testing

The pump shall have a ground continuity check &edtotor chamber shall be Hi-potted
to test for electrical integrity, moisture contantd insulation defects. The motor and
volute housing shall be pressurized, and an alirdegay test is performed to ensure
integrity of the motor housing. The pump shalrbe, voltage current monitored, and
the tester checks for noise or other malfunction.

A start up report for each pump shall be provided iaclude serial numbers and testing
technician’s name.
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5.8.17 Quality Control
The pump shall be manufactured in an ISO 9001 f=ttiacility.
5.8.18 Warranty

The warranty shall be for all workmanship and materfor a period of two (2) years
from the date of start up.
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5.9.1

5.9.2

5.9.3

59 DUPLEX GRINDER PUMP STATION
General:

The contractor shall provide labor, material, equept, and incidentals required to
provide centrifugal grinder pumps as specified imerehe pump models covered in this
specification are single phase grinder pumps.

Sanitary setbacks shall meet all Local, State,Fettkral regulations.

The top of individual grinder pump stations sha&ldominimum of 0.2 feet above the 100
year flood elevation, and shall not be placed im@a susceptible to standing water.

a) Private WellsAll individual grinder pump stations shall be doser than 50 feet
from private wells. When the 50 foot separationnza be met the maximum
separation shall be the maximum distance that easbbained on the property but in
no case shall the separation distance be lesthihdistance from the private well to
the existing septic system.

b) Transient or Non-Transient/Non-Community Welhsli individual grinder pump
stations shall be no closer than 100 feet to teart€ir non-transient/non-community
well

A transient well is considered to be a well whielves a church, campground,
restaurant, or has more than 15 connection for riname 60 days or serves 25 or
more people for more than 60 days. A non-trangientcommunity well is
considered to be a well which serves a factorycdes; school or has 15 or more
connections for 6 months or serves 25 or more gefoplé months.

c) Community Well: All individual grinder pump stations shall be closer than 200
feet from community wells.

A community well is considered to be a well thatves 15 or more connections year-
round.

d) Grinder Pump Stations shall not be located cltsan 10 feet from water lines or
bodies of water.

Individual Grinder Pump Statians

Individual grinder pump stations shall, whenevesgble, provide service to two (2)
single family dwellings or two (2) equivalent dwelj units provided they are
residential/non-commercial. No more than two (2gk family dwellings shall be
connected to a simplex grinder pump station.

Non-residential connections shall be to a duplexdgr pump station.
Operating Conditions:

Each submersible pump shall be rated at 2 hp, 846, single phase, 60 Hz. 3450 RPM.
The unit shall produce 25 G.P.M. minimum at 82 fe#fdbtal dynamic head.

The grinder pump shall be capable of handling ergidl sewage with 3” solids and
grinding it to a fine slurry enabling it to be puetpover long distances in pipelines as
small as 1.25" in diameter. The grinder pump dhalle a shut-off head of 110 feet and a
maximum flow of 50 GPM @ 10 feet of total dynamazak.
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5.9.4

5.9.5

5.9.6

Alternately, the system shall be capable runnihggher head submersible pump that has
a shut-off head of 190 feet and a minimum flow @GPM @ 150 feet of total dynamic
head.

The pump shall be controlled with:

a) A NEMA 4X outdoor duplex control panel with tleréoat switches and a high water
alarm.

Construction:

Each centrifugal grinder pump shall be equal to the certified Series LSG Grinder
pumps as manufactured by Liberty Pumps, BergenT¥e.castings shall be constructed
of class 25 cast iron. The motor housing shallibglled to dissipate heat. Air filled
motors shall not be considered equal since thayod@roperly dissipate heat from the
motor. All mating parts shall be machined andesg:alith a Buna-N o-ring. All fasteners
exposed to the liquid shall be stainless steel.mbtr shall be protected on the top side
with sealed cord entry plate with molded pins tadurct electricity eliminating the

ability of water to enter internally through therdoThe motor shall be protected on the
lower side with a dual seal arrangement. The $iestl is a double lip seal molded in FKM
fluoroelastomer or Buna N.

The second / main seal shall be a unitized haml §dicon carbide seal with stainless
steel housings and spring.

The upper and lower bearing shall be capable odlivanall radial thrust loads. The

lower bearing shall have the additional abilityhemdle the downward axial thrust
produced by the impeller and cutters by desigmgtiéar contact roller races. The pump
housing shall be of the concentric design therefuwakzing the pressure forces inside the
housing which will extend the service life of theats and bearings. Additionally there
shall be no cutwater in the housing volute in otdediscourage the entrapment of
flowing debris. The pump shall be furnished withiskess steel handle having a nitrile

grip.
Electrical Power Cord

The submersible pump shall be supplied with 25 déetulticonductor power cord. It
shall be cord type SJOOW (1-phase), capable ofrased exposure to the pumped
liquid. The power cord shall be sized for the rdtdtlload amps of the pump in
accordance with the National Electric Code. The grosable shall not enter the motor
housing directly but will conduct electricity toetlmotor by means of a water tight
compression fitting cord plate assembly, with mdlgens to conduct electricity. This
will eliminate the ability of water to enter intexlty through the cord, by means of a
damaged or wicking cord.

Motors

Single phase motors shall be oil filled, capacétart / capacitor run, class B insulated
NEMA B design, rated for continuous duty. Threas#motors shall be oil filled, class
B insulated NEMA B design, rated for continuousydut maximum load the winding
temperature shall not exceed 135 degrees C unsgbtheince air filled motors are not
capable of dissipating heat they shall not be cdarsd equal. The pump motor shall
have an integral thermal overload switch in thedings for protecting the motor. The
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5.9.7

5.9.8

5.9.9

5.9.10

5.9.11

capacitor circuit shall be mounted internally ie fiump. Single phase motors shall have
an integral solid state starting circuit switch govitching the start winding off.

Bearings And Shaft

An upper radial and lower thrust bearing shalldguired. The upper bearing shall be a
single ball / race type bearing. The lower beashgll be an angular contact heavy duty
ball / race type bearing, designed to handle axiader pump thrust loads. Both bearings
shall be permanently lubricated by the oil, whiitls the motor housing. The bearing
system shall be designed to enable proper cuitgraént from shut off head to
maximum load at 10 ' of TDH. The motor shaft shallmade of 300 or 400 series
stainless steel and have a minimum diameter of'.670

Seals

The pump shall have a dual seal arrangement comgsista lower and upper seal to
protect the motor from the pumping liquid. The loweal shall be a FKM
fluoroelastomer OR Buna N molded double lip seasighed to exclude foreign material
away from the main upper seal. The upper seal beal unitized silicon carbide hard
face seal with stainless steel housings and spqogl to Crane Type T-6a. The motor
plate / housing interface shall be sealed with aadBN o-ring.

Impeller

The impeller shall be a investment cast stainle=s smpeller, with pump out vanes on
the back shroud to keep debris away from the geal & shall be keyed and bolted to the
motor shaft.

Cutter Mechanism

The cutter and plate shall consist of 440 stairgéssl with a Rockwell C hardness of 55-
60. The Stationary cutter plate shall have spgcddkigned orifices through it, which
enable the slurry to flow through the pump housihgn equalized pressure and velocity.
The Stationary cutter shall consist of V shapem&aimize cutting action and arc shape
exclusion slots to outwardly eject debris from unithe rotary cutter. The rotary cutter
shall be designed with a recessed area behindittiegcedge to prevent the
accumulation and binding of any material betweeargocutter and the stationary cutter.
Cutter designs incorporate close tolerance ancettie grind on the outside
circumference of the rotary cutter shall not bestdered equal.

Controls
a) Single Phase Duplex Control Panel
i) General

Contractor shall furnish all labor, materials, guuoent and incidentals
required to provide a duplex motor control panedpecified herein.

The motor control panel shall be assembled andddst a controls system
manufacturer meeting the Standards of UL 508Ardustrial controls and be
UL labeled and serialized accordingly. The motamtool panel shall be
assembled and tested by the manufacturer so asureisuitability in
matching controls to motors and to insure single@® responsibility for the
equipment.
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The panel shall contain all components requirethBypump manufacturer for
starting and protecting the motor as well as festwequired by the pump
manufacturer for warranty of the pumps. ltems sagkthermal overload
detection or seal failure detection shall be inetligdvhen required.

Incoming pump power shall be single-phase, 60 K¥8,lts AC.
Incoming control/alarm power shall be single-ph&eHz, 120 volts AC.

The control panel shall incorporate three (3), redlynopen, mercury or
mechanically-activated control switches with pifentps. Floats shall be
labeled in the panel as stop, lead, lag/alarm.t&lslaall be non-mercury,
contact activated type.

Controls shall provide a three-way selector switthtON-OFF-
AUTOMATIC mode. ON turns the pump on, regardlekthe liquid level in
the basin; OFF turns the pump off, regardless efijuid level in the basin;
and AUTOMATIC operates the pump in conjunction vittle floats within
the basin.

1) In Automatic Mode
l. The pump Starts and Stops on rise or fall ofewével.
Il. Alternate running of pumps.

[I. Activate the alarm light and sound horn in #nent the water
continues to rise and star second pump.

2) The pump and alarm circuit shall be controllgdaldirect acting three
(3) float system.

l. The bottom float energizes the Automatic Contictuit on its
rise, and de-energizes the circuit turning off paenp on its
fall.

Il. The second float starts the pump on its rise.

[I. The third float activates the Alarm Light & Hio and starts
second pump.

Panel Construction

The controls for the pump shall be housed in a NEAXAenclosure with a
hinged door and neoprene gasket. The enclosurehstva provisions for a
padlock.

The panel shall be furnished with an secondary gwirt plastic inner door
which allows access to only the breaker and oraaft switch when the outer
door is opened. The secondary door must be ogersztvice all other
control components.

There shall be an hour meter and cycle countegdoh pump.

A nameplate shall be permanently affixed to theeshad ratings label shall
include the model number, voltage, phase, frequesropere rating and
horsepower rating and shall be affixed to the msifithe enclosure. A
warning label against electric shock shall be peendy affixed to the outer
door and shall include a note that the disconnesakers are located under
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5.9.12

Paint

this (outer) door. The interior of the enclosunalshave a clear envelope
with "as built" schematics located within.

All power shall be disconnected without requirihg inner door to be
opened.

A removable back plate shall be provided for maumall circuit breakers,
motor starters, etc. All components mounted tdothek plate shall be
secured by type 25, self-tapping screws in extruu#éds. Rivets shall not be
acceptable for securing any component to the batipl

A duplex pump controller shall be provided for qohtogic. The controller
shall utilize a printed circuit board to avoid cemtional wiring. The printed
circuit board of the pump controller shall be mawtéired using UL listed
materials. There shall be separately fused coatrdlalarm circuit protection.
The pump controller shall indicate control and mlgrower utilizing green
LED indicator lights. The pump controller shall icate float circuit operation
utilizing red LED indicator lights. Indicator lightshall provide adequate
information so that they can be used for diagnimsisoubleshooting problems
located in the float circuits. Each LED shall bempanently labeled on the
pump controller as to the function. For each pumpralight and hand-off-
auto switch shall be provided. Run lights and haffieauto switches shall be
mounted on the printed circuit board. Run lightslisbe green.

Circuit breakers shall be used as branch circuoitgation for each pump.
Circuit breakers shall be thermal magnetic anddsiaeneet NEC
requirements for interrupt capacity and amp rating.

The magnetic motor starters shall be general perpgee rated for the pump
horsepower and include a contactor with a minimuecmanical life of
500,000 operations and a minimum contact life @f,Q00 operations. Pump
overloads, if not included in the pump, shall pd@/overload protection for
the pump circuit and shall be sized to meet NEQireqents for the pump
full load ampere rating specified.

A high-level alarm condition shall activate the malarm light (red, mounted
on the top of the panel) and alarm horn. The alaght shall remain
illuminated until the problem is corrected. Theraldhorn shall be rated 85 dB
minimum. A Test-Normal-Silence toggle switch ladmeband placed adjacent
to the horn, shall be included.

Wire ties shall be used to maintain panel wiring@at bundles for
maintenance and to prevent interference with operakevices. All grounding
conductors shall be securely connected to asspreper ground.

The alternator shall consist of an alternatingwtrevhich alternately switches
pumps upon the next pumping cycle. The alternatiomuitry shall be
integrated into the pump controller.

The exterior of the casting shall be protected Wwithvder Coat paint.
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5.9.13

5.9.14

5.9.15

5.9.16

5.9.17

5.9.18

Support

The pump shall have cast iron support legs, englitiito be a free standing unit. The legs
will be high enough to allow solids and long styraebris to enter the cutter assembly.

Serviceability

Components required for the repair of the pumpl ffsashipped within a period of 24
hours.

Factory Assembled Tank Systems With GuideA&w Quick Disconnect Discharge

Mounted guide rail system with pump suspended bgmaef bolt on quick disconnect
which is sealed by means of nitrile grommets. d@iseonnect system shall have an
internal ball check. The Discharge piping shalsbkeedule 80 PVC and furnished with a
PVC shut-off ball valve. The Tank shall be wourkfiglass. A rubber inlet hub shall be
provided with the fiberglass systems.

The Tank System Shall Include the following:

a) Stainless steel Guide Rall

b) Stainless steel "Quick tree" float mounting syst

c) 36 "diameter of basin size

d) 96", 120", or 144" height of basin size

e) 60 "distance from top of tank to discharge mipdet

f) Fiberglass cover

g) Duplex Control Panel System with Outdoor pamel alarm
_Testing

The pump shall have a ground continuity check &edtotor chamber shall be Hi-potted
to test for electrical integrity, moisture contamid insulation defects. The motor and
volute housing shall be pressurized, and an alirdegay test is performed to ensure
integrity of the motor housing. The pump shall be, voltage current monitored, and the
tester checks for noise or other malfunction.

A start up report for each pump shall be provided iaclude serial numbers and testing
technician’s name.

Quality Control
The pump shall be manufactured in an ISO 9001 f=ttiFacility.
Warranty

The warranty shall be for all workmanship and materfor a period of two (2) years
from the date of start up.
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5.10.1

5.10.2

5.10 SUBMERSIBLE PUMP STATIONS

General:

The sewage pump stations shall be constructeck ddbtation and grade as shown on the
drawings.

The Contractor shall furnish all materials, lalgquipment, and services for the complete
installation of sewage pump stations complete waitlappurtenances, electrical
connections, and controls to make ready for cootistoperation.

Unless otherwise noted, all materials and equipreepplied under this Section shall be
new, of good quality, and in good condition.

Each pump station shall include any necessary Bypasping, earth excavation, rock
removal, backfill, granular material and stone,etimgy, bracing, shoring, disposal of
excess materials, surface restoration, and allretaceinforcing steel, masonry work,
steps, frame and cover, pipe and fittings, andtakkr materials and operations necessary
to complete the pump stations as set out in theifsgions and plans.

Submittals:
a) Shop Drawings:

Provide the Engineer with copies of the shop drgwias set forth in the Special
Provisions.

The following data shall be included for each puwstgiion submittal.
i) Performance Charts

i) Pump Outline Drawing

iii) Station Drawing for Accessories

iv) Detailed Electrical Data

V) Control Drawing and Data

Vi) Access Frame Drawing

vii)  Typical Installation Guides

viii)  Technical Manuals

iX) Parts List

X) Printed Warranty

Xi) Manufacture's Equipment Storage Recommendations
xil)  Manufacture's Standard Recommended Start-UpoRd-orm
xiii)  Motor Performance Curve

xiv)  Equipment outline drawings showing elevatiptan and interior views, front
panel arrangement, dimensions, weight, shippingsspbnduit entrances and
anchor bolt pattern. Indicate all options, spefgatures, ratings, and
deviations from the specifications.

xv)  Power and control schematics including exteomainections. Show wire and
terminal numbers and color coding.
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5.10.3

xvi)  Drive performance specifications.

xvii)  The specification lists the minimum VFD perfoance requirements for this
project. Each supplier shall list any exceptianghe specification. If no
departures from the specification are identifiba, supplier shall be bound by
the specification.

xviii) Harmonic filtering. The manufacturer shaljth the aid of the buyer's
electrical power single line diagram, providing theta required by IEEE-519,
perform an analysis to initially demonstrate thpmied equipment will meet
the IEEE standards after installation. If, assulteof analysis, it is
determined that additional filter equipment is rieggh to meet the IEEE
recommendations, then the cost of such equipmetitishincluded in the
bid. A harmonic analysis shall be submitted witl approval drawings to
verify compliance with the latest version of IEEE9voltage and current
distortion limits as shown in 10.2 and 10.3 at apof common coupling
(PCC). The PCC shall be defined as the consuniléy-utterface or primary
side of the main distribution transformer.

b) Operation and Maintenance Manuals:

The Contractor shall provide SLRWD with three (8pies of a standard operation
and maintenance manual for each pump station.

The instructions shall be bound and shall provideast the following as minimum:
i) A comprehensive index.

i) A complete As-Built set of approved shop dragsn

i) Detailed service, maintenance and operatigtrirctions for each item

supplied.
iv) A table listing the “as left” drive set up panaters and alarm and trip settings.
V) The operating instructions shall also incorperatfunctional description of
the entire system, with references to the systemsmsatic drawings and
instructions.

Vi) Complete parts list with stock numbers, inchglspare parts.
Wet Well and Valve Pit:

The pump station wet well and valve vault shalpbecast reinforced concrete sections
conforming to ASTM C-478 placed on a dry compaacebgrade with a leveling course
and have flat slab reinforced concrete tops. Thetires shall be of the size and depth
as shown on the drawings.

The joints of the structures shall be sealed withber gaskets conforming to ASTM C-
443.

Joint between sewer pipe and structure wall sleafidaled with a rubber gasket
conforming to ASTM-923.

Drains from the valve pits shall discharge bacthtowet well.

The interior of all concrete structures shall bated with a corrosion protective material
as specified elsewhere after all jointing compobas cured.

5.10-2



a)

b)

d)

Access Hatches:

Aluminum hatches shall be furnished and instaltedobth wet well and valve vault
with a live load capacity of 300 pounds per sqdaoct. The material shall be
Aluminum Alloy 6063-T5 and T6 1/4” (inch) tread maflush type lock with inside
spoon handle.

The frame shall be complete with hinged and hasppeed cover, upper guide
holders, chain holders, drain hole, and stainle=s sable holder. Frame shall be
securely mounted directly above the pumps or valvke door(s) shall be torsion bar
loaded for ease of lifting and shall have safetkiog handle in open position.
Fastening hardware used inside structures shalidigless steel.

The wet well shall be provided with a two (2) dbatch. The hatches shall be sized
to allow for easy pump installation and removat, $hall have a minimum 48" x 30"
(inch) clear opening.

The valve vault shall be provided with a single dioatch.
Guide Rails:

Guide rails for each pump shall be installed toyperaising and lowering of the
pumps. The guide rails shall be 316 stainless atekof adequate length and
strength to extend from the lower guide holdersh@npump discharge connection to
the upper stainless stell guide holder mountedheratcess frame. Guide rails shall
be installed plumb with stainless steel intermedsatpports and fasteners as required.

Wiring Channel:

A wiring channel shall be mounted below the pumjii e@ver for the pumps and
shall provide cord grip holders for the pump caadd the control cords.

The channel box shall have a removable cover fey adjustment of the cords.

All cords shall extend from one end of the box Bedaken through conduit in the
sump cover to the control panel.

No splices shall be made in the wiring channelnt@®oous cords must be used from
the control panel to the pumps and controls.

Wiring channel shall mount on supports fasteneatcteess cover frame.

Plug Valves:

Plug valves shall be of the non-lubricated, eceetype with stainless steel plug with
acrylonitrile-butadiene coated facing, cast irodies, and Class 125 ANSI Flanges.
Port areas shall be 100% of full pipe area. Vabhesl have permanently lubricated,
316 stainless steel bearings. All valves shalkhasted bonnets designed so they
can be repacked without removing the bonnet oraagtupacking should be
adjustable.

All valves 8 inches and larger shall be equippeith wigear actuator with handwheel.
All gearing shall be enclosed in a semi steel hauand be suitable for running in a
lubricant, with seals provided on all shafts toverg entry of dirt and water into the
actuator. The actuator shaft and quadrant shaupported on permanently
lubricated bronze bearings. The actuators shedirty indicate valve position and an
adjustable stop shall be provided to set closingute.
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5.10.5

All exposed nuts, bolts, springs, and washers $igallinc or cadmium plated.

All eccentric plug valves less than 8 inches shaltrossbar operated. A mechanical
brake shall be provided and capable of lockingvtidee in any intermediate position
between full closed and full open.

Check Valves:

Check valves shall be of cushioned swing type &adl smeet the materials
requirement of AWWA C508. The valve shall be oftdeon body, bronze mounted,
single gate for non-shock working pressure of 13isapd have a 316 stainless steel
hinge pin with bronze support bearings. The valvall be constructed so that the
internal working parts may easily be removed ampdiaied by unbolting and lifting
the cover without removing the valve from the linEhe valve shall be furnished with
an outside lever and spring or outside lever andhtavith non-corrosive adjustable
air cushion shock chamber. Check valves shallialde for mounting in either
horizontal or vertical lines when water flows is upheck valves should close
without any hammer action.

Access Drive:

An access drive and parking/service area for ettlos shall be of size and type as
shown on the drawings.

_Pumps:

a)

b)

General:

Each pump shall be suitable for service in rawcreened sewage with 3 inch solids
and shall be conform to the requirements showrherbrawings for flow rate, total
dynamic head, voltage and phase. Pumps shall imaagfactured by Flygt or
approved equal.

Qualifications of Manufactures:

The pump manufacturer shall have a minimum of 10 j@€avy-duty submersible
wastewater pumps installed and operating for netlegn 5 years.

Quality Assurance:

The pumps shall be heavy duty, electric submersdaetrifugal non-clog units
designed for handling raw, unscreened sewage asgtwater and shall be fully
guaranteed for this use. The pumps shall be capdldperating in a liquid
temperature up to 104. as specified NEMA standards.

The pump and motor unit shall be capable of contiiswoperation at full nameplate
load while the motor is submerged, partially sulgedr or totally non-submerged.
The use of shower systems, secondary pumps omgo@lns to cool the motor shall
not be acceptable.

The pump, mechanical seals, and motor units prdvithall be from the same
manufacturer.

The pump station shall be completely wired at #etdry except for the power feeder
lines.

All components and workmanship shall be UL-certifeand bear the UL serialized
label.
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d)

The pump shall be tested at the factory under sitadlfield conditions for excessive
vibration, leaks, and operation of all automatisteyns.

The controls shall be adjusted to start and steptimps to satisfy field conditions.

For each unit, a pump performance curve shall bdymed from the factory testing.
Its veracity shall be certified and the curves ldbalidentifiable by serial numbers of
pumps and motors. Manufacturer shall submit sigees of the certified curves to
SLRWD. SLRWD will judge adequacy of performancel amstribute copies of
curves appropriately.

Pump Design:

)

ii)

Requirements:

Submersible non-clog wastewater pumps shall balladtat each pump
station. Pump shall be installed in such a way sbétls are fed in an upflow
direction to the non-clog impeller with no feetilsaor other obstructions
below the inlet. Pump shall not be intended todteabrasive materials or
sewage containing large amounts of sand, grittleegrcstone-like
compositions.

Each pump shall be equipped with a close couplgamersible electric motor
connected for operation on the specified voltagé silbmersible cable
(SUBCAB) suitable for submersible pump applicatiofifie power cable
shall be sized according to NEC and ICEA standafdse power cable shall
be of adequate length so not to be in tension.

The pump shall be supplied with mating cast ir@sthiarge connection of the
size shown on the plans and be capable of deligé¢hi@ design flow and total
discharge head. The design operating point skallsnear as possible to the
best efficiency point of the selected motor. Epamp shall be fitted with a
stainless steel (304 S.S.) lifting chain. The cl=iall be a minimum of 5-feet
longer than the total depth of the wet well. Tharking load of the lifting
station shall be 50% greater than the pump unigktei

Performance Criteria:

The pumps shall meet the criteria of the desigraciéypat design head and
shall not exceed the specified horsepower.

Design:

The pump(s) shall be automatically and firmly cacted to the discharge
connection, guided by no less than two paralleflgunars extending from the
top of the station to the wet well mounted disclkargnnection. There shall
be no need for personnel to enter the wet-welkktoave and replace pumps.
Sealing of the pumping unit to the discharge cotiaeshall be accomplished
by a machined metal to metal watertight contacaliSg of the discharge
interface with a diaphragm, O-ring or profile gaskel not be acceptable.
The entire weight of the pump/motor unit shall lbene by the pump
discharge elbow. No portion of the pump/motor shill bear on the sump
floor directly or on a sump floor mounted stand.
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e)

f)

g)

h)

Power and pilot cable supports shall be providetlc@msist of a wire braid
sleeve with attachment loops or tails to connedtiotne under side of the
access frame.

Pump Construction:

Major pump components shall be of gray cast ird8TM A-48, Class 35B, with
smooth surfaces devoid of blow holes or other ngstregularities. All exposed nuts
or bolts shall be AISI type 304 stainless steel.ddtal surfaces coming into contact
with the pumped media, other than stainless stball be protected by a factory
applied spray coating of acrylic dispersion zinogphate primer with a polyester
resin paint finish on the exterior of the pump.

Sealing design shall incorporate metal-to-metatacrbetween machined surfaces.
Pump/Motor unit mating surfaces where watertiglaliag is required shall be
machined and fitted with Nitrile or Viton rubberihgs. Joint sealing will be the
result of controlled compression of rubber O-ringsvo planes and O-ring contact
of four sides without the requirement of a spedidt torque limit. Rectangular cross
sectioned rubber, paper or synthetic gaskets doaline specific torque limits to
achieve compression shall not be considered asiatkeqr equal. No secondary
sealing compounds, elliptical O-rings, grease beotevices shall be used.

Cooling System:

Motors shall be sufficiently cooled by the surroungdenvironment or pumped
media.

Cable Entry Seal:

The cable entry seal design shall preclude spddaifgue requirements to insure a
watertight and submersible seal. The cable enil shnsist of dual cylindrical
elastomer grommets, flanked by washers, all haainpse tolerance fit against the
cable outside diameter and the cable entry insel®eter. The grommets shall be
compressed by the cable entry unit, thus providistrain relief function. The
assembly shall provide ease of changing the cabwecessary using the same
entry seal. The cable entry junction chamber antbnghall be sealed from each
other, which shall isolate the stator housing ffoneign material gaining access
through the pump top. Epoxies, silicones, or offsmondary sealing systems shall not
be considered acceptable.

Pump Motor

The pump motor shall be a NEMA B design, inductigre with a squirrel cage

rotor, shell type design, housed in an air oritdéd, watertight chamber. The stator
windings shall be insulated with moisture resistalass H insulation rated for 180° C
(356° F). The stator shall be insulated by th&lgianpregnation method using Class
H monomer-free polyester resin resulting in a wigdill factor of at least 95%. The
stator shall be heat-shrink fitted into the casistator housing. The use of multiple
step dip and bake-type stator insulation processti@cceptable. The motor shall be
inverter duty rated in accordance with NEMA MG1rtFRH. The use of bolts, pins
or other fastening devices requiring penetratiothefstator housing is not
acceptable. The motor shall be specifically designe submersible pump usage and
designed for continuous duty pumping media of updtC (104°F) with an 80°C
temperature rise and capable of at least 15 ewspalged starts per hour. The rotor
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)

bars and short circuit rings shall be made of aashinum. Thermal switches shall
be embedded in the stator end coils to monitotehmerature of each phase
winding. The thermal switches shall open at 12%2@&D° F), stop the motor, and
activate an alarm. These thermal switches shaliskeéd in conjunction with and
supplemental to external motor overload protectiod shall be connected to the
control panel. The junction chamber shall be seafeftom the stator housing and
shall contain a terminal board for connection ofvpoand pilot sensor cables using
threaded compression type terminals. The use @& mts or crimp-type connectors
is not acceptable. The motor and the pump shaglrbeuced by the same
manufacturer.

The combined service factor (combined effect ofage, frequency and specific
gravity) shall be a minimum of 1.15. The motor $halve a voltage tolerance of plus
or minus 10%. A performance chart shall be pra¥idpon request showing curves
for torque, current, power factor, input/output kM efficiency. This chart shall also
include data on starting and no-load charactesisfibe power cable shall be sized
according to the NEC and ICEA standards and sleafiflsufficient length to reach
the junction box without the need of any splicdse Duter jacket of the cable shall be
oil resistant chloroprene rubber. The motor andecaball be capable of continuous
submergence underwater without loss of watertigteigrity to a depth of at least 65
feet.

The motor horsepower shall be adequate so thaiutmg is non-overloading
throughout the entire pump performance curve froot-eff through run-out.

The motor shall be able to operate continuouslyevinonsubmerged without damage
while pumping under load.

Bearings:

The pump shaft shall rotate on two bearings. Mbgarings shall be permanently
grease lubricated. The upper bearing shall baglesdeep groove ball bearing. The
lower bearing shall be a two row angular contaetring to compensate for axial
thrust and radial forces. Single row lower beasiage not acceptable.

The minimum L10 bearing life shall be 100,000 haatrany point along the usable
portion of the pump curve at maximum product speed.

The lower bearing housing shall include an indepehthermal sensor to monitor the
bearing temperature. If a high temperature oc¢hessensor shall activate an alarm
and shut the pump down.

Mechanical Seal:

Each pump shall be provided with a tandem mechhbsinadt seal system consisting
of two totally independent seal assemblies. Theeloseal shall be independent of the
impeller hub. The seals shall operate in a lubticaservoir that hydro-dynamically
lubricates the lapped seal faces at a constantTragelower, primary seal unit,

located between the pump and the lubricant charshatl, contain one stationary and
one positively driven rotating corrosion resistamtgsten-carbide seal ring. The
upper, secondary seal unit, located between threcarii chamber and the motor
housing, shall contain one stationary and one ipegtdriven rotating corrosion
resistant tungstencarbide seal ring. Each seafaagte shall be held in contact by its
own spring system. The seals shall require neitt@ntenance nor adjustment and
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K)

shall be capable of operating in either clockwiseaunter clockwise direction of
rotation without damage or loss of seal. The pasitf both mechanical seals shall
depend on the shaft. Mounting of the lower mectargeal on the impeller hub is not
acceptable. For special applications, other s&a materials shall be available.

Should both seals fail and allow fluid to enter g&@or housing, a port shall be
provided to direct that fluid immediately to thatstr float switch to shut down the
pump and activate an alarm. Any intrusion of flaidhll not come into contact with
the lower bearings.

The following seal types shall not be considerezkptable or equal to the dual
independent seal specified:

i) Shaft seals without positively driven rotatingmbers, or conventional
double mechanical seals containing either a comsiragie or double spring
acting between the upper and lower seal faces.

i) Cartridge type systems will not be acceptable.

i) No system requiring a pressure differentiabffset pressure and to affect
sealing shall be used.

Each pump shall be provided with a lubricant chanfidwethe shaft sealing system.
The lubricant chamber shall be designed to preweeifilling and to provide
lubricant expansion capacity. The drain and inspegilug, with positive anti-leak
seal shall be easily accessible from the outsiie.Seal system shall not rely upon
the pumped media for lubrication.

Seal lubricant shall be FDA Approved, nontoxic.

Pump Shatft:

Pump and motor shaft shall be a solid continuoast.shhe pump shaft is an
extension of the motor shaft. Couplings shall retbceptable.

The pump shaft shall be AISI type 431 stainlesslsieshall be of carbon steel
ASTM A 572 Grade 50 and be completely isolated ftbempumped liquid.

Impeller:

The impeller(s) shall be of gray cast iron, ClasB,3dynamically balanced, multiple
vane, double shrouded non-clogging design having tbrough-lets without acute
turns. The impeller(s) shall be capable of hand$iakids, fibrous materials, heavy
sludge and other matter found in wastewater. Whemgoessible, a full vaned, not
vortex, impleer shall be used for maximum hydraefftciency to help reduce
operating costs. Mass moment of inertia calcutatishall be provided by the pump
manufacturer upon request. Impeller(s) shall beelleyp the shaft, retained with an
expansion ring and shall be capable of passingi@amm 3-inch diameter solid. All
impellers shall be coated with an acrylic dispersamc phosphate primer.

m) Wear Rings:

A wear ring system shall be used to provide efficeealing between the volute and
suction inlet of the impeller. Each pump shall geipped with a Nitrile rubber
coated steel or brass ring insert that is drivedito the volute inlet.

The pump shall also have a stainless steel impsbear ring heat-shrink fitted onto
the suction inlet of the impeller.
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5.10.6

n) Volute:

Pump volute(s) shall be single-piece gray cast, i@ass 35B, non-concentric design
with smooth passages large enough to pass anyg sbéitimay enter the impeller.
Minimum in let and discharge size shall be fourifghes.

0) Protection:

)

All stators shall incorporate thermal switchesseries to monitor the
temperature of each phase winding. The thermathest shall open at 125° C
(260° F), stop the motor and activate an alarm.

A leakage sensor shall detect water in theostelhamber. When activated, the
sensor shall stop the motor and activate a loadloamemote alarm.

Use of voltage sensitive solid sate sensois taip temperature switches shall
not be acceptable.

The thermal switches and the leakage sensdirislhaonnected to a Mini
Control and Status (CAS) monitoring unit designetié mounted in any
control panel.

p) Pump Motor Electrical Material:

All materials shall be new and shall conform to déipplicable standard or standards
where such have been established for the partiowdderial in question.

Materials of the same type shall be the producinef manufacturer.

Publication and Standards of the organizationsdistelow are applicable to materials
specified herein:

i) American Society for Testing and Materials (A.34.)
i) Underwriters’Lab (U.L.)- Underwriters’ Laboratp listed material shall bear
U.L. Label.

i) National Electrical Manufacturer AssociatioN.€.M.A.)
iv) Insulated Power Cable Engineers Associatidd.Q.E.A.)
V) Institute of Electrical and Electronic Engine@t&.E.E.)
Vi) Edison Electrical Institute (E.E.I.)
vii)  National Fire Protection Association (N.F.P)A.
viii)  American National Standards Institute A.N.%.1
iX) American Iron and Steel Institute (A.I1.S.1.)

Pilot Cable:

The pilot cable shall be designed specificallyudse with submersible pumps and shall
be type SUBCAB (Submersible Cable). The cable si@Bhielded, multi-conductor type
with a chloroprene outer jacket and the tinned eogpnductors insulated with ethylene-
propylene rubber. The conductors shall be arrangéalisted pairs. The cable shall be
rated for 600 Volts and 90°C (194°F) with a 40°047F) ambient temperature and shall
be approved by Factory Mutual (FM). The cable largitall be adequate to reach the
junction box without the need for splices.
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5.10.7

Control System

a)

b)

General:

All of the automatic control equipment shall be gligd by one manufacturer. Panel
shall be assembled, wired, tested, and coveredimplete electrical drawings and
instructions.

All equipment, materials, and work on these pasbk#dl be in total compliance with
all state, local, federal guidelines, and shallfoon to the standards by the NEC,
NEMA, and IEEE.

Control Panel

A pump station control panel shall be provideddach pumping station. The
electrical control equipment shall be mounted witaiNEMA Type 4X dead front
enclosure, constructed of not less than 14 gauge B804 stainless steel. The
enclosure shall be equipped with an inner doorsdradl incorporate a removable
back panel on which control components shall bentenli Back panel shall be
secured to enclosure with collar studs. Enclosha#l be equipped with a stainless
steel drip lip. The enclosure shall be equippeth &isingle handle actuated three
point latch closing mechanism and continuous hinge.

Panel must be UL approved.

The control panels shall be built in an UL-listedmafacturing facility. The
equipment shall be designed to have a useful apgriife of no fewer than fifteen
(15) years with standard servicing and replacerokeparts.

A transformer shall be supplied to give a 115-¢oltrol circuit.

A single weatherproof 20 amp ground-fault-protectagdlex convenience outlet shall
be provided on the side of the control panel enckas

The control panel shall be completely wired atfeetory except for the power feed
lines. Wiring diagrams matching the unit shallppevided.

Motor status run light shall be provided.

Light Switch — A 120 volt 20 amp light switch insiéh weatherproof box mounted to
the side of the control panel to activate the igha and internal control panel light.

Heaters — Each panel shall include a thermosthticahtrolled heater for moisture
control. The heater shall be 120 V AC and raterkgaired by enclosure size.

Power Terminal — A main power terminal shall bevited for single point service
termination of adequate size to accept the fuél sire of the service required.

Wire — Wire shall be of Type, THWN, THHN, or THW @@, 90°C. Wiring shall be
as shown on plans, or a minimum, as indicated pYicgble codes (NEC, etc.)
Minimum wire size shall be No. 12.

Wire Markers — All control wiring to be numbered both ends for ease of future
trouble shooting. Lift station wires shall be medtkon both ends.

Control Circuit, Circuit Breaker — Single Pole, @®magnetic circuit breaker sized
no larger than 125% of the total control circuitreumt.
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Circuit Breakers shall comply with the latest apahle standards of NEMA PB-1 and
UL 67.

Were circuit breakers are used as service entrouti@ment, they shall comply with
all NEC and UL requirements for service entranag ldh service entrance label shall
be provided.

Breakers must be bolt-in type, heavy duty, quickenauick-break, thermal-
magnetic molded case circuit breakers. Breakea I3t large E-frame type. Q-
frame breakers are NOT acceptable. Multi-pole keesashall be common trip. Anti-
turn solder less, pressure type connectors shatdngded suitable for
aluminum/copper wire.

The exterior of each enclosure is to have a weadsstant adhesive placard
indicating the control panel identification numlae&rd emergency contact telephone
number; lettering to be a minimum of 3/4-inches tal

For example: 'Station Identification: 25Please call (260) 665-9865 to report
alarm conditions or other problems' (Contractoveafy Station ID and
telephone number prior to fabrication).

Circuit breakers shall have engraved plastic naateplindicating the load served and
the load rating. (Ex. HP-15HP, 30ph, 460V).

Do not splice conductors in circuit breaker enctesu
Group and lace conductors within enclosure wittonyle straps.
A door switch shall be provided to indicate acdesthe panel.

Six 20A/Single Pole breakers and two 15A/2P tramsér breakers (one primary and
one secondary, if applicable) shall be provided.

Control terminal blocks shall be of the screw clayye, rated 600 volts.

Engrave nameplates shall be supplied for markingoahponents. The labels shall
be attached with a 5 mil thick, 3M type adhesiiia foam tape will be acceptable.
The labels shall be uniform in size with 1/4” minim letter sizes.

The control panel shall be equipped with a higkelearm system consisting of a
weatherproof red Lexan light and horn. Upon higfel activation the light will flash
and the horn will sound. The control panel shaleuipped with an alarm silence
switch to provide maintenance personnel a meassetoce the horn while corrective
actions are underway however, the light shall renoai until the high level condition
clears. After silencing the alarm, manual resahefalarm signal shall provide
automatic reset of the alarm silence relay.

5.10.8 Pump Controller:
a) General:

The manufacturer shall be capable of providing starservice

The pump controller shall consist of all the comgats, hardware and software to
provide a trouble-free pumping station. The sysséail be designed and specifically
produced for the surveillance of the pump stafidre system shall provide for
interface to other RTU’s and SCADA systems for reraontrol and data collection.
The RTU shall control the pumps as a stand alomtdruthe event of a
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communications loss. The controller shall be an AB® series as manufactured by
ITT Flygt.

Operation:

Pump controller shall provide continuous monitoraighe wet well level via analog
level signal (4-20mADC). The pump controller stsfirt and stop pump based upon
wet well level and operator programmed setpoiiitise controller shall have
provision for a float switch backup in event of Exgasignal failure. The controller
shall also have provision for redundant analogllseasor. The pump controller shall
alternate pump cycles to ensure equal run timés pimp controller shall monitor
pump protection features to provide alarms in eeémhpending pump failure. It
shall also monitor pump performance data to prowejkerations personnel the ability
to evaluate station performance.

Hardware:
i) Operator Interface:

The pump controller shall be programmed via builoperator interface. The
interface shall consist of pushbuttons in comboratvith a 2-line LCD

backlit display in English. The front panel shao include LED indicators
for controller operation, communication statusrralatatus, pump operation
status, and individual critical alarms.

The front panel operator interface shall be raisbl (applicable to Nema 4
standard).

i) Processor:

The pump controller shall contain as a minimum @GBU, 32 bit 100 MHz
processor, with a primary memory of 16 MegabyteRAM and a flash
memory of 16 Megabytes. The memory shall be pteteby a 3 VDC Li
battery and have a watchdog function.

i) Inputs/Outputs:

The pump controller shall provide 16 digital inpu8gdigital outputs (6 relay
normally open, 2 solid state normally open), arahdlog inputs. The
inputs/outputs shall meet the following:

All inputs/outputs shall be optically isolated.
Digital inputs shall be 11-30vdc, selectable logic.

Digital outputs shall have a max load of 2A at 2B@/DC (relay) or have an
output capacity of 200mA at 250VAC/DC (solid state)

Analog inputs shall be 4-20mADC with 12bit resabutiand inaccuracy of
0.1%

In addition to the input/output features listecg dontroller shall be
expandable up to a total of 600 physical I/O points

iv) Power Supply:

The pump controller shall operate from a supplyag# of 24VDC (-15% to
+20%), and have a current consumption of 1A (nd)od he controller shall
be protected internally with a fuse rated at 2A.
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Communications:

The pump controller shall include 4 communicatippgts. One port shall be
RS-232 and dedicated to service functions (locagjamming of controller
with laptop). The other three ports shall be R3-28pable, and available for
use as communication interface to dialup modenseédine modem, GPRS
cellular modem, or radio.

d) Functions:

)

Operator Interface:

The pump controller shall operate the pumps in @zotwe with operator
programmed setpoints. The controller shall alsodmable of remote start-
stop functions via network. The following inforrmat shall be observed on
the front panel display:

1) Wet well level
2) Cross-section areas of the wet well
3) Start-stop pump levels

4) Alarm levels for low level, high level and oviesf
5) Nominal capacities of the pumps

6) Current flow and accumulated flow

7) Pumped volume for two days

8) Number of starts for each pump

9) Run time for each pump

10)  Amp draws for each pump
11)  Number of starts for standby generator
12)  Run time for standby generator

The pump controller shall provide for local displagknowledgement and
remote notification of alarm conditions. The cofigr shall log up to 1000
alarm events. Alarm capabilities shall includeaasinimum:

1) Wet Well High Level
2) Wet Well Low Level
3) Wet Well Overflow

4) Pump Overcurrent

5) Pump Undercurrent

6) Pump Fail to Start

7) Pump Overtemperature

8) Pump Seal Fall

9) Pump Service Alarm (when pump run time exceedseqt service
interval)
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ii)

10)  Standby Generator Fall
11)  Intrusion Alarm

12)  Personnel Alarm (adjustable time-delay alarmoif acknowledged by
on-site personnel)

13) Communications Failure
14)  Test Alarm (periodic test alarm for communicas)
15)  Station Blocking Transmit/Receive:

The pump controller shall be capable, via telephondem, of blocking up to
six upstream stations should local conditions pnep&mping operations.
The transmit blocking conditions shall be seleadldm a pre-programmed
list, and can be manipulated via “and/or” logicheTpump controller shall
also be capable of receiving a station block contnaither from another
station or directly from the central station (HMNVhen blocked, the
controller shall continue to monitor level and & capable of releasing the
pumps to prevent overflow.

Flow Calculations:

The pump controller shall provide flow calculatidresed on the geometry of
the wet well. Up to five cross-sectional areadldieused for instantaneous
sump volume calculation. The controller shall thenive instantaneous
inflow rate, pumped flow rate, totalized inflow wohe, and pumped volume.
In addition, individual pump flow capacity shall balculated and logged.
The controller shall allow a pump capacity setptanprovide alarm in case of
diminished pump capacity.

Overflow:

The controller shall monitor for station overflo@verflow recognition shall
be achieved either by a setpoint from the analegl|®r by contact input at
the desired overflow point. The controller sheljister an overflow alarm
when this level is exceeded, as well as recordl#ite and time of overflow
occurrence, date and time overflow condition ahated accumulated
overflow duration.

Sump Cleaning:

The controller shall provide a sump cleaning fumrcti At preset intervals the
pumps shall be allowed lower the wet well levelite bottom of the volute in
order to remove built up solid debris in the sunijre controller shall also
allow periodic timed pump cycles in low inflow stats to prevent the wet
well from becoming septic.

Precipitation Recording:

The pump controller shall be capable of receivirgiatact pulse input from a
rain gauge or tipping bucket. Precipitation to&disll be recorded, and
setpoints can be provided for precipitation intgnalarms, based on 5 minute
or 24 hour intervals.
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vi) Standby Generator:

The pump controller shall provide contact inputéndicate status of standby
generator: run/fail shall be indicated, and gemenatntime and number of
starts shall be recorded and displayed. The cliertishall also allow for load
shedding function to provide capability to limiettotal number of pumps
allowed to run simultaneously when the generatactsre. The power fall
alarm shall also be disabled when the generatoinising.

vii)  Energy Consumption:

The pump controller shall provide station energgstonption data. Data
shall be obtained either via external power meted@vice via pulse contact
input, or shall be calculated internally by thetcoler. Calculations shall be
derived by instantaneous motor current readingsstattbn voltage provided
as a constant input. The controller shall prowade kwh, and kwh/MG
pumped.

viii)  Data Storage:

The pump controller shall contain a real-time clackl shall time and date
stamp all logged data. The controller shall stogged data for a period of up
to 7 days. Stored data shall be accessible vimanktcommunication to a
central station (HMI), or locally downloadable to ldMI equipped laptop
computer.

Communications:
i) Type:

The pump controller shall provide 3 RS-232 ser@tpfor simultaneous
communication via leased phone line, dialed phores tellular, radio or
LAN. The controller shall include pre-programmeddam setups as well as
allow for user-input modem settings.

i) Protocols:

The pump controller shall be capable of commumicgtd a central station
(HMI) via AquaCom, MODBUS or Comli protocols. Thkentroller shall also
be capable of sending SMS text alarm messageslejahione or cellular
network.

HMI Software:

The pump controller shall communicate to HMI softevéhat is Windows based with
intuitive menu-type navigation. The software sladlude templates to facilitate
future system expansion by operations personnie¢ t&dmplates shall allow for a
complete system setup without requiring the prognamg of individual screens or
stations. All input/out register tagging shallibeluded in the template files,
requiring no systems integration programming byehe user. The software shall
provide the ability to observe station operatingditons, remote control of pumps
and other station equipment, observe and changeistt, monitor and acknowledge
alarms, log system historical data and generatert®pnd trend charts. The HMI
software shall be AquaView by ITT Flygt or pre-apyped equal.
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Historical data trend charts shall be based on izB@te time periods and shall
include the following:

1) Wet well levels

2) Motor Currents
3) Calculated capacity of wet well
4) Inflow

5) Pumped Volume

6) Overflow
In addition to the available historical data, tbbdwing weekly reports shall be
provided:

1) Pump run times

2) Number of pump starts

3) Average value of pump capacity

4) Pumped volume

5) Number of overflow events

6) Overflow duration

7) Overflow volume

8) Station blocked events (time and date stamped)
9) Energy consumption

5.10.9 Liquid Level Sensor

Liquid level sensor shall be waste water submezgbéssure transmitter/transducer type.
All elements of the instrument, except the transdushall be contained in NEMA 4X
enclosure. The Transducer shall be sealed anghemesed for operation in the
environment of a wet well The transducer shallehavjuick acting internal thermal
sensor the temperature correction and shall hawmianum operation range of -20 to

150 degrees Fahrenheit. Measurement range ofitraesshall be 1-50 feet with a
blanking zone of twelve (12) inches. Surface tuebak, electrical noise, and pump to
give reliable and accurate readings. Installatizadl9e by manufacturers instructions.

5.10.10 _Float Switches
Float switches shall be provided for back-up openaif the liquid level transducer fails.

The entire float switch assembly shall be desigonedse in raw sewage.

Switches shall be of the floating ball type, with@minal five and one-half inch (5-1/2")
diameter, Teflon-coated stainless steel float thalt contains a sealed switch assembly.

The float shall be supported with a flexible synitheubber hinge fastened to an
adjustable mounting bracket. The hinge shall atdas housing for the lead wires from
the alarm switch.

The lead wire shall be a waterproof cable of secigih that no spice or junction box is
required in the wet well.
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5.10.11

5.10.12

5.10.13

5.10.14

Stainless steel mounting accessories shall besthedi
The switch contacts shall be single-pole-doubleshrated 4 A at 250 V AC.
Flow Meter Equipment

Magnetic flow meters shall be furnished and insthfior the purpose of measuring flow
at specific locations as shown on the plans.

All components shall be installed and tested iroet@nce with the manufacturer's
written instructions

The flow meter shall provide an instantaneous fémal pulse totalizing flow signal for
monitoring in the pump control system. Each pws#kequal one hundred (100) gallons.
The instantaneous and totalized flow signals ferdischarge header will be indicated
and summed in the pump control system to obtaingostation discharge instantaneous
flow and pump station discharge total flow.

Backboard

The backboard shall be sized as required to mdaatrigal panels and controls, not to be
more than 6’ (feet) tall and 8’ (feet) long, on@mstructed. The backboard shall be
aluminum. The posts shall be a minimum size 8"#63aluminum channel sunk into
place a minimum of 3.5 foot. The posts shall beas#t concrete and allowed to cure. As
a minimum, 3000 p.s.i. concrete shall be used.pidsts shall be level and plumb when
the cement is cured. All equipment mounting tolihekboard shall be accomplished by
Stainless Steel hardware.

Installation:

Installation of the pump station and all equipm&ll be done in strict accordance with
written instructions by the Manufacturer. Manutaet shall provide four (4) bound
copies of these instructions to SLRWD.

The Contractor shall furnish the services of facgervice personnel of the equipment
manufacturer to supervise the final adjustmenth@fystem, perform operating tests,
assure the SLRWD that the equipment is in propprsadent and satisfactory operating
condition, and to instruct and train the SLRWD'sspanel in the use of this equipment.
This service will be rendered after installatiortloé equipment has been completed and
the entire system is ready for operation. Star&ug operator training shall be
accomplished on two (2) separate trips to the ji@ s

Quality Control And Field Testing:
a) Contractor shall:

i) Test all equipment for actual operating conditdo show that each unit
operates satisfactorily without overheating or &yadling and is free from
excessive vibration and noise throughout the cotepliead and capacity
range at rated speed.

i) Adjust operating mechanism for free mechanmalvement.
i) Touch-up scratched or marred surfaces to matajinal finish.

The SLRWD shall observe all field tests. Contrastwall give three (3) days written
notice to the SLRWD before performing tests.

Successful operation shall be demonstrated toatsfaction of the SLRWD.
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b)

The Contractor shall make, at his expense, allsszrg changes, modifications,
and/or adjustments required to assure satisfaetwdyefficient operation.

Pump and pump controls Manufacturers' authorizpeesentatives shall provide
written report(s) to the SLRWD noting that pumps @ontrols have been installed in
accordance with Manufacturers' recommendationsndterials used in construction
of the pumps and controls are the same as subrfuttéde shop drawing approval,
are in conformance with project performance reaunéeets, and are ready for
operation.

An authorized representative(s) shall be preserdtéot-up of the pumps and
controls.

On-site training in the operation and maintenarfcdl@quipment shall be performed
by factory authorized personnel with personnel ftoemSLRWD.

Pump Test
Testing performed upon each pump shall includddhewing inspections:

i) Impeller, motor rating and electrical connecthall be checked for
compliance with this specification.

i) Prior to submergence, each pump shall be ryrtalestablish correct rotation.
iii) Each pump shall be run submerged in water.

iv) Motor and cable insulation shall be testedrfanisture content or insulation
defects.

Upon request, a written quality assurance recondircning the above
testing/inspections shall be supplied with each patthe time of shipment.

Each pump shall be tested in the field to providield certified pump curve with the
initial draw down documentation submitted in aceorck to lift station data sheets.

The pump(s) shall be rejected if the above requargsare not satisfied.
Start-up Service:

After the pumps have been completely installedwsined, the contractor shall have
the manufacturer do the following:

)] Megger stator and power cables.

i) Check seal lubrication.

i) Check for proper rotation.

iv) Check power supply voltage.

V) Measure motor operating load and no load current

Vi) Check level control operation and sequence.

Pumps shall clear the hatch of the wet well tophaut impedance.

During this initial inspection, the manufactures&rvice representative shall review
recommended operation and maintenance procedutiesh&iowner’s personnel.
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5.10.15

5.10.16

5.10.17

5.10.18

5.10.19

Final Inspection / Acceptance

a) Field Pumping Test:

Perform a minimum of two pump tests with each pdar@ minimum of three flow
discharges with each pump pumping with the disahaggve set as follows:

) Closed
i) Full Open
iii) Throttled

Spare Parts:

The Contractor shall furnish one (1) complete $eécommended spare parts for each
size pump. All spare parts are to be conveyetldSLLRWD.

_Cleaning

Remove all rubbish and debris from inside and addhe equipment. Remove dirt, dust
or concrete spatter from the interior and extesfdhe equipment using brushes, vacuum
cleaner, or clean, lint-free rags. Do not usedm@ssed air.

Confined Space Signage

The Contractor shall provide a sign reading “DANGERERMIT REQUIRED
CONFINED SPACE, DO NOT ENTER”. The signs shallfbemished with rounded or
blunt corners and shall be free from sharp eddé® ends or heads of the fasteners shall
be located so as not to be a hazard. The coldrdlack, and white shall be those of
opaque glossy samples as specified in Table 1 md&uental Specification of Safety
Colors for CIE Standard Source “C”, American Na#ib8tandards Z53.1-1967.

Warranty

a) Manufacturer shall warrant equipment for a peadTwo (2) Years from
Acceptance, except pumps. Warranty shall incl@le Site’ repair or replacement of
equipment found defective within the warranty pério

b) The pump manufacturer shall warrant the pumperiting against defects in
workmanship and material for a period of five (Bays of normal use, operation and
service. The warranty shall be in printed form apgly to all similar units. The
warranty shall cover 100 percent labor and matedabt and include ‘On Site’ repair
or replacement of equipment found defective withi&warranty period.

c) Contractor shall warrant the installation of ipgoent for a period of Two (2) Years
from acceptance; and shall include labor requioepair, replace or reinstall
equipment found to be inoperative or unsatisfacthnry to defective equipment or
improper installation.
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5.11.1

5.11.2

5.11.3

5.11.4

511 STANDBY ELECTRICAL POWER SYSTEM
General

The Contractor shall provide, install, and tesbmplete and operable
emergency/standby electrical generating systerfydimg all devices and equipment
specified herein, required for services. Equipnsiatl be new, of good quality, and in
good condition.

Installation shall include the labor, equipmengl$o supplies and materials, and
performance of all operations necessary for thelagion of the engine-generator set,
switch gear, and auxiliary equipment herein spedgifi

Quality Assurance

The standby engine powered generator shall be raetuéd in the U.S. by a reputable
manufacturer with at least ten (10) years of exgyex@ in manufacture of similar types of
engine powered generators.

System Description

a) General

The equipment specified herein is intended for oatdnstallation and use and
operation in closed standby and/or peak shavingense@arate from the utility power
source.

b) Rating

The generator set rating shall not be less thaavh#able electrical loads at the
pump station. These ratings as a minimum shoultbeptable for site conditions of
altitude up to 1000 ft and temperatures up to 129 &.

c) Operation

Operation shall be fully automatic and shall hawedapability of being monitored
and initiated in response to an external contgmitithat shall be wired from a
SCADA remote terminal unit.

d) Connections

It is intended that the equipment specified hevdlhbe arranged for closed
transition standby and/or peak shaving operatiahsdnall otherwise be electrically
separate from the utility source.

e) Performance

The manufacture shall thoroughly familiarize himisgth the conditions and scope
of the labor and material to be furnished as a @atis Specification.

References

All equipment covered by these Specifications shalhew and shall conform to the
latest applicable standards of ANSI and NEMA, exedpere the standards conflict with
the requirements of these specifications. All eleal equipment shall require UL
approval for the intended use.
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5.11.5 Submittals
a) Shop Drawings

Shop drawings shall be furnished in accordance syp#tifications elsewhere in the
Contract Documents and shall include the physieal, sveight, arrangement,
dimensions, mechanical and electrical charactesistviring and piping diagrams,
and other pertinent data for the equipment thed e furnished. Overall wiring and
piping diagrams shall be included. Cooling systampacity and operating
calculations shall be submitted as part of a dptee data shop drawings. Cold
cranking ampere and ampere-hour calculations beatubmitted as part of
descriptive data shop drawings.

Installation plans shall be provided and shalludel the following:
i) Engine-generator layout dimensions
i) Wiring diagrams for the generator and for coctian to existing system
iii) Conduit layouts
iv) Switchgear interconnection drawings
V) Engine and generator installation diagrams
Vi) All other interconnection drawings.
b) Operation and Maintenance Manuals

Three (3) sets of operation and maintenance mafraddl equipment, including
written renewal parts lists.

5.11.6 Delivery, Storage, and Handling

All equipment and materials shall be deliveredresiaand handled in strict accordance
with the Manufacturer's recommendations.

5.11.7 Warranty

Provide a no deductible warranty for all produatshis section, against defects in
materials and workmanship for a period of two (@quyafter final acceptance. Warranty
documents shall be executed in the name of the oasmdefined in the Contract
Documents.

5.11.8 Approved Supplier

The emergency/standby power systems shall be @otdiom a supplier whom shall be
the manufacturer’s authorized distributor, who kpadvide initial start-up services,
conduct field acceptance testing, and warrantyiservlhe suppler shall have a 24-hour
service availability and factory trained serviceheicians authorized to do warranty
service on all warrantable and non-warrantable ycted Technicians are to be available
on site within two (2) hours of a call.

5.11.9 Manufacturer and Supplier Information

a) Manufacture's Nameplate

A manufacturer's nameplate shall be securely andgeently mounted to each
individual piece of equipment furnished under thection. The nameplate shall be
constructed of a durable, non-corrosive mater@itical information shall be clearly
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5.11.10

5.11.11

b)

engraved or otherwise permanently stamped on tmeplate, and shall be fully
legible. The information contained on the manufests nameplate shall include at
least the following:

i) Manufacture's serial number

i) Name, address, and telephone number of equipmanufacturer
iii) Model and/or part numbers

iv) Performance criteria

V) Motor size, speed, and voltage

Vi) Any other pertinent information

Note All equipment shall include a nameplate with anMdacturer's serial number
validating the equipment as new. Failure to mieese requirements will be cause for
rejection of the equipment.

Suppler And Service Information

A durable nameplate, stamp, or sticker shall beegathto each individual piece of
equipment containing the name, address, and teteptmember of the local business
that supplied the equipment, and the name, addxedgelephone number of the
local business that can provide service and replaog parts for the equipment. A
twenty-four (24)-hour emergency service telephomalmer shall also be included.

Electrical System

Distances shown on plans are approximate and iatetalallow the Contractor to
estimate conduit and conductor requirements. Adlove should be made for additional
conductor that may be required for makeup in irdiigl equipment enclosures. Conduit
type shall be as previously described in the atadtsection of these Specifications. All
electrical installations shall comply with the Isttedition of the NEC and Applicable
Local Codes.

Products

a)

b)

Materials

Miscellaneous materials shall include all mateasiadl equipment necessary to allow
fully automatic operation of the units at the coetign of the project. Miscellaneous
materials shall include, but shall not be limiteddonduit and wiring for control and
connection to the facility electric supply.

Engine-Generator Set

Shall be equipped with a 4-cycle, 1800 rpm dieselatural gas engine generator set
with low reactance brushless generator, torqueimedtexcitation, 3-phase RMS
sensing automatic voltage regulator, set-mountetralopanel, and high ambient
cooling system (50 degrees Celsius). When a Hajagconnection is available, a
natural gas powered engine shall be used.

The equipment shall have a prototype test to bipeed on a complete and
functional unit, component level type tests wilt sabstitute for this requirement.

The generator set shall include an automatic veltagulator. The voltage regulator
shall be immune from misoperation due to load-irdlxoltage waveform distortion.
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The voltage regulator shall be equipped with tipkase voltage sensing The
regulator shall control build up of the AC generatoltage to provide a linear rise
and to limit overshoot. The regulator shall in@udrque-matching characteristics,
which shall reduce output voltage in proportioriremuency below a threshold of
(58-59) HZ. The voltage regulator shall includguatiments for gain, damping, and
frequency roll-off.

The AC generator shall be; synchronous, four pelglving field, drip proof
construction, single prelubricated sealed beaairg;ooled by a direct drive
centrifugal blower fan, and directly connectedte &€ngine with flexible drive
disc(s). All insulation system components shaletM¢eEMA MGI temperature rise
measured by resistance method at full load shakxceed 125 degrees Centigrade.
The broad range generator shall be capable ofateity rated output (kVA) at rated
frequency and power factor, at any voltage withia broad.

The set control shall have automatic remote stgrability from a panel-mounted 3-
position (Stop, Run, Remote) switch. The unit spadvide cycle cranking of 15
seconds (ON)/ 15 seconds (OFF) for three attenipts€¢conds). If engine fails to
start a lockout of the engine shall be in placeiadétated over crank on alarm status
panel. The control shall shut down and lock outrugailing to start (over crank),
overspend, low lubricating oil pressure, high eegemperature, or operation of a
remote manual stop station. A panel mounted &val@ll reset the engine monitor
and test all the lamps. Lamps indications on tirdrol panel shall include:

i) Over crank shutdown — red

i) Overspend shutdown — red

iii) Low oil pressure shutdown — red

iv) High engine temperature shutdown — red

V) High engine temperature prealarm — yellow
Vi) Low engine oil pressure prealarm — yellow
vii)  Low coolant temperature — yellow

viii)  Run —green

iX) Not in automatic start — flashing red

X) Auxiliary (2 each( - red (Customer identified)

The NEMA 1 enclosed control panels shall be mountethe generator set within
the weather protective housing with vibration isota. A front control panel
illumination lamp with ON/OFF switch shall be prded. Control panel mounted
indicating meters and devices shall include : Ba@il Pressure Gauge, Coolant
Temperature Gauge, DC Voltmeter, Running time M@teurs), Voltage adjusting
rheostat, locking screwdriver type, to adjust vpdta/- 5% from rated value; Analog
AC Voltmeter, dual range, 90 degrees scale, 2%racguAnalog AC Ammeter, dual
range, 90 degrees scale, +/- 0.6 Hz accuracy; Ssy&tion phase selector switch
with OFF position to allow meter display of curremid voltage in each phase. When
supplied with reconnectable generators, the meteelgshall be reconnectable for the
voltage specified.
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The engine shall be 4 cycle, radiator and fan @bolewo cycle engines are not
acceptable. A governor shall provide automatigdency regulations adjustable to
5% drop. The governor shall have provision forafialing with the addition of load
sharing controls. The engine shall be cooled mpanted closed loop radiator
system rated for full load operation in 122 degreaisrenheit (50 degrees Celsius)
ambient as measured at the generator air inletliaRas shall be provided with a
duct adaptor flange. The cooling system shallllfwith 50/50 ethylene
glycol/water mixture by the equipment supplier. t&img parts shall be guarded
against accidental contact and meet all OSHA requants.

The engine-generator set shall include the enginessories as follows: An electric
starter capable of three complete cranking cyclésowt overheating, before over
crank shutdown (75 seconds) Positive displacenmeathanical, full pressure,
lubrication oil pump. Full flow lubrication oil liers with replaceable spin-on
canister elements and dipstick oil level indicatdn engine driven, mechanical,
positive displacement fuel pump. Fuel filter widplaceable spin-on canister
element. Replaceable dry element air cleaner w#kriction indicator. Flexible
supply and return fuel lines. Engine mounted bgttbarging alternator, 45 ampere
minimum, and solid-state voltage regulator.

The engine-generator set shall be mounted on ayltkay steel base to maintain
alignment between components. The base shallpocate a battery tray with hold
down clamps within the rails. The base shall baeimt@d on shock or anti-vibration
mounts on a structural concrete base pad.

Accessories

Generator Set Auxiliary Equipment and Accessoried! snclude the following
provisions:

i) Engine mounted thermostatically controlled waseket heater sized as
recommended by the equipment supplier. Heateagelshall be as required
in the shop drawings.

i) An outdoor weather-protective housing, factassembled to genset base and
radiator cowling. Housing shall supply ample awilfor genst operation.
The housing shall have hinged side access doorseandontrol door. All
doors shall be lockable. All sheet-metal shalllmmtess than 16 gauge hot
rolled sheet steel and will be primed for corrosaml finished painted with
the manufacturer's standard color. All openingdhébottom of the housing
shall be closed with expanded metal or similaresuireg. All external
hardware shall be stainless steel square neclagarbolts. These bolts shall
be removable only from the inside of the unit. \ite direction rain hoods to
protect all intake air louvers. Construction stel14 gauge galvanized steel,
painted. Roof shall be domed and provide with gaitiers where required to
prevent water from entering the enclosures.

i) The Contractor shall furnish and install akbaust piping, thimbles, silencers,
mufflers, vibration isolators, etc. The exhausffieufor the engine shall be
size and type as recommended by the generatorasetfatturer. The muffler
shall supply “critical” grade exhaust silencingxhaust system shall be
supplied within the weather-protective housing @rdhinated outside the
housing with a weight rain cap. Exhaust mufflexsumed outside the
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weather-protective housing shall protect the muffiem rain and weathering.
Weight of exhaust system shall be prevented froamibg on engine by a
flexible, stainless steel connection installedxhast piping at engine.
Protective guard shall be provided to minimize gobty of injury due to
accidental contact. Exhaust gas emissions sha&it oreexceed applicable
local regulations and ordinances. Size shall figcgnt to ensure that
exhaust back pressure does not exceed maximunatioms specified by
engine manufacturer.

iv) Fuel tank shall be Double Wall design, madeafosion resistance steel.
Provide an automatic leak detection system in plaee between the walls,
supply vents, lockable fill cap, tank drain withageck valve, fuel strainer,
float switch to activate low fuel reserve warningmal, level gauge and fuel
lines as required. Fuel tank shall be UL listed habeled.

V) Low fuel reserve warning signal shall be prodder tank, consisting of an
alarm bell and pilot light with self-restoring sileng switch (pilot light to
remain on when bell is silenced) to indicate whesl fevel in tank goes
below the minimum level allowed by the signal flsatitch setting.

Vi) Starting batteries, lead acid type, sized asmamended by the genset
manufacture shall be supplied along with batteblesaand connectors.
Batteries shall be a premium storage battery sbeaty-duty diesel starting
type. Battery voltage shall be compatible withrtgtg system. Battery set
shall be of sufficient capacity to provide for caned one half minutes total
cranking time without recharging. Battery rack amg¢essary cables and
clamps shall be provided. Battery shall be buill guaranteed by acceptable
established manufacturer for a period of not Ieas 8 years when maintained
in proper charged condition. Life covered shalfioen date of final
acceptance of work to date of final acceptanceakvwo date on which
battery cannot produce, when fully charged, 80g@rof its rated capacity at
77 degrees Fahrenheit, at specific gravity of metrd,220. Cells having
defective plates or chipped jars or covers shatkejpected. All required
battery electrolyte shall be provided.

vii) A voltage regulated battery charger of noslé&san 10 amp shall be supplied.
Input AC voltage and output DC voltage shall beursgfl. Charger shall be
equipped with float, taper and equalize chargengettOperational monitors
shall supply visual output for : Loss of AC, LowtBay voltage, High Battery
Voltage and AC Power On. Battery charger shalbbated in Automatic
Transfer Switch unless shown otherwise. Chargeit #md equalize voltage
shall be specifically designed for battery providdidshall include overload
protection, silicon diode full wave rectifiers, tafe surge suppressors, DC
ammeter, and fused AAC input. Required output aegshall be calculated
to fully charge batteries within 8 hours followidgcharge to 87.5% of rated
voltage.
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5.11.12

d)

Grounding

The generator and all other metallic equipmentldleabonded and grounded as
required by the NEC and applicable Local codesou@ding conductors shall be
soft-drawn stranded copper sized in accordancetiv@tapplicable codes and shall be
enclosed in PVC conduit in poured concrete.

Execution

a)

Preparation
i) Earthwork

1) General

The Contractor shall perform all grubbing, excamatitrenching,
backfilling, and patching necessary for the executf the
construction.

2) Excavation

The contractor shall excavate, allowing sufficispace to permit
erection of forms, sheeting, shoring, and braciBgcavations carried
below the required depths, without specific direeti, shall be refilled
to the proper grade with thoroughly compacted bigtéll.

Trenches for ducts shall have a width to affordimimmum of four
inches (4”) of clearance between trench walls aticee outside
dimension of the conduit structure in order to paewspace for
making the joints.

Contractor shall at all times during constructidthe work provide
and maintain ample means and equipment with whigiramptly
remove and properly dispose of all waste enterkogeations or other
parts of the work and keep excavation dry untiltdines or other
structures to be built therein completed.

b) Installation

All equipment and materials shall be installedtiicsaccordance with the
Manufacturer's recommendations and as shown o@dhé&act Drawings.

On completion of installation, start-up shall befpened by a factory-trained dealer
service representative. Operating and mainten@asteiction books shall be
supplied upon delivery of unit. Contractor shabyade 4-hour training instruction of
Owner's designated personnel in operation and sraantce of generating set.
Training shall cover testing of unit and actuahsfer from normal operation to
emergency operation.

Switchgear

The Contractor shall be required to receive andptetaly install the switchgear. All
conduit, wiring, and connections for power suppig @ontrol wiring shall be
supplied as part of the work of these Specification
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5.11.13

Operations and Testing

a)

b)

General

Generators set factory tests on the equipment hipped, shall be performed at
rated load and 0.8 PF. Generator sets that harefaetory tested at 0.8 PF will not
be acceptable. Test shall include: run at full Joadximum power, voltage
regulation, transient and steady-state governinglesstep load pickup, and safety
shutdowns. Provide a factory certified recordhaf production testing.

On site acceptance test

The complete installation be tested for complianité the specifications following
completion of all site work. Testing shall be caoted by representatives of the
manufacturer, with required fuel supplied by Coctiva. The Engineer shall be
notified in advance and shall have the option tmess the tests. Installation
acceptance tests to be conducted on-site shalidaa “cold start” test, a two hour
full load test, and a one step rated load pickspiteaccordance with NFPA.

The Contractor shall provide a resistive load ban# make temporary connections
for full load test. Site test shall conform to N&*P10 paragraph 5-13.2.3 including
strip chart documentation to verify voltage andjfrency.

Transfer switch requirements:

Transfer Switch Equipment shall include completgdey transfer equipment with
electronic control designed for surge voltage isofg voltage sensors on all phases
of both sources, linear operator, permanently hddenanual handles, positive
mechanical and electrical interlocking, and mectelhi held contacts. Equipment
rated 1000 amps and less shall include quick-m@kiek-break contact mechanisms
for manual transfer under load. (With center offwitches shall be furnished in
NEMA 4X stainless steel or fiberglass enclosure.

All transfer switches and accessories shall beisted and labeled, tested per UL
Standards 1008, and CSA Approved.

Main contacts shall be rated for 600 Volts AC minimon transfer switches 40 —
1000 amps; and 480 Volts AC minimum on transfetavas 1200 — 3000 amps.

Transfer switches shall be rated to carry 125 pgrokrated current continuously in
the enclosure. Circuit breaker type transfer sveiscdo not meet this specification.

Transfer switches shall be continuously rated ibiamt temperatures of 40 to +50
degrees Celsius, relative humidity up to 95% (nondensing), and altitudes up to
10,000 feet.

Transfer switch equipment shall have a withstardl@dosing rating (WCR) in RMS
symmetrical amperes greater than available faultents shown on the drawings.

) Transfer switch construction

Transfer switches shall be double-throw, electralhycand mechanically
interlocked,, and mechanically held in both posiio

Transfer switches rated through 1000 amperes Baahuipped with
permanently attached manual operating handles aic-Qreak, quick-make-
over center contact mechanisms suitable for safeualaperation under load.
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d)

Transfer switches over 1000 amperes shall be eqdipfth manual operators
for service use only under de-energized conditions.

Main switch contacts shall be high-pressure siatkry. Contact assemblies
shall have arc chutes for positive arc extinguistimé\rc chutes shall have
insulating covers to prevent interphase flashover.

Transfer switches shall be UL listed NEMA 4X analsbe stainless steel
construction. The enclosure shall provide NEC Wirad space. The cabinet
door shall be key-locking. Controls on cabinet dslwall be key-operated.
Provide switch position indicator lamps and powailable lamps for both
sources (four total) an the outside cabinet door.

Automatic Controls

Control shall be solid-state and designed for Iéglel of immunity to power line
surges and transients, demonstrated by test to E&fdard 587-1980. The Control
shall have optically isolated logic inputs, higblaion transformers for AC inputs,
and relays on all outputs.

Solid-state under voltage sensors shall simultasigeuonitor all phases of both
sources. Pick-up and drop-out settings shall bassalple. Voltage sensors shall
allow for adjustment to sense partial loss of \gdtéo nominal system voltage.

Automatic controls shall signal the engine-generaéd to start upon signal from
normal sources sensors. Solid-state time delaly atfjustable from 0 to 15 seconds
(factory set at 2 seconds) to avoid nuisance s{zst- Battery voltage starting
contacts shall be gold, dry type contacts factargavto a field wiring terminal

block.

The switch shall transfer when the emergency sawaehes the set Point voltage
and frequency. Provide a solid-state time delayramsfer, adjustable form 0 to 120
seconds.

The switch shall transfer the load to the normakse after a time delay retransfer,
adjustable from 0 to 30 minutes. Retransfer timlaylshall be immediately
bypassed if the emergency power source fails.

Controls shall signal the engine-generator setdp after a time delay, adjustable
from O to 10 minutes, beginning on return to thenmad source.

Power for transfer operation shall be from the seuo which the load is being
transferred.

The Control shall include latching diagnostic iradars to pinpoint the last successful
step in the sequence of control functions, anddacate the present status of the
control functions in real time, as follows: Soufc®K, Start Gen Set, Source 2 OK,
Timing for Stop, Transfer Timing, Transfer CompleRetransfer Timing, and
Retransfer Complete.

The control shall include provisions for remotenster inhabit and area protection.
Front Panel Device

Front Panel Device shall include a key-operateelcset switch to provide the
following positions and functions:

i) Test-Stimulates normal power loss to controltisting of generator set.
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i) Controls shall provide for a test with or witlidoad transfer.
iii) Normal- Normal operating position.

iv) Retransfer- Momentary position to override aesfer time delay and cause
immediate return to normal source, if available.

f) Transfer Switch Accessories

Transfer switches as designated in the Contractdeats shall be equipped with
accessories as follows:

i) A solid-state exerciser clock to set the dayej and duration of generator set
exercise/test period. Which provides with/withtngd selector switch for the
exercise period.

i) A timer to allow the transfer switch to delaya off position to allow induced
voltages to decay. The timer shall allow a O se@onds off period, set at 2
seconds.

g) Transfer Equipment Factory Test Requirements

Each transfer switch supplied shall be factoryeg$tefore shipment. Factory tests
shall include a complete functional test of thesfar switch controls, including
calibration of the voltage sensors.

5.11.14 Installation of Standby Power System

The installation shall comply with applicable stated local codes as required by the
authority having jurisdiction. The Contractor dhastall the equipment in accordance
with manufacturer's instructions and instructiamduded in the listing or labeling of UL
listed products. Additional electrical/electrocmnnections will be performed as
indicated in the Contract Documents.

The emergency/standby power system shall be moamedsuitable foundation as
indicated in the Contract Documents.

5.11.15 Installation of transfer system

Installation shall comply with applicable state dochl codes as required by the
authority having jurisdiction. The Contractor shastall equipment in accordance with
manufacturer's instructions and instructions inetlich the listing or labeling of UL
listed products. Additional electrical/electrocmnnections will be performed as
indicated in the Contract Documents.
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5.12.1

5.12.2

5.12.3

5.12 SCADA SYSTEM
General

This section covers work necessary for the docuatiemt, factory test, installation, on-
site radio survey, field testing and startup andlfdocumentation for the Supervisory
Control and Data Acquisition (SCADA) system for tBeuben Lakes Regional Waste
District (SLRWD) Pump Stations constructed undés work.

The SCADA system will be independent from the cori®LRWD ‘SCADATA'’
SCADA system.

The system specified is as manufactured by ITT W&até&/astewater Flygt Products,
Florida, LLC, or Engineer approved equal.

Provide RTUs, PLCs, Radios, antennas, additionalules, cables, and software
required.

Major components of this system shall include thec#fied materials, equipment and
installation required to implement a complete apdrational SCADA system along with
associated instrumentation.

Responsibility for Complete System

The Contractor shall be responsible for and shalide for the supply, delivery,
installation, certification, calibration and adjo&nt, software configuration, testing and
startup, of a complete, coordinated system whietl glerform the specified functions.
This shall include completing all necessary on+sitéio signal survey and acquiring all
permits.

The SLRWD and Engineer will review system technin&drmation as submitted by the
Contractor for software, operating system, databas#rol logic and the graphical user
interface, i.e. report and log formats, graphicgsds, alarming, etc. for complete
compliance with these specifications.

The Contractor shall provide the SLRWD with alhgsees and hardware to ensure that
proper communications are established through@usyistem. This work shall include,
but not be limited to:

a) Provide and install all hardware necessaryterslystem.

b) Provide a written report of the radio surveyidation the signal strength, antenna
height required, etc. from each RTU location to\tth@ste Water Treatment Plant site.
This shall be completed prior to final shop drawsudpmittal.

Submittals

a) Hardware Submittals

Before any components are fabricated, and/or iatedrinto assemblies or shipped to
the job site, furnish to the Engineer for his rewgubmittal documents as specified in
the Special Provisions. Submittals shall includéedetails, shop drawings, catalog
cuts and such other descriptive matter and docuatientas may be required to fully
describe the equipment and to demonstrate its ooiitipto these specifications.
Specifically, the Contractor shall submit the fallng materials:

) Block diagram and operation description of tiggtem showing all major
components and their interconnections and intdroglships. Label each
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5.12.4

5.12.5

b)

d)

Vi)

diagram and specify all external power and commatioas interfaces. All
diagrams shall be in an 11 by 17 format.

Drawings of equipment to be supplied shall ud#, as a minimum:

Overall dimension details for each panel, aaesetc., including internal and
external arrangements and door mounted operatacesgewith nameplate
designations.

Wiring diagrams of equipment including field\dee connections shall be
included and specific installation/wiring requireme identified.

Operation Description shall include the prin¢ifuanctions/capabilities of the
RTUs, as provided, configured and programmed. ubrexd shall be a
description of system communications.

Provide detailed Bill of Materials along wittescriptive literature identifying
component name, manufacturer, model number, anctipiaupplied.

Software Submittals

i)
i)

ii)

User manuals for all supplier generated softveare firmware.

Sample communication and control database arogrfor project in hardcopy
form. As a minimum, hardcopy form shall be fullyadimented, including
code, comments, addressing data and cross-referegice Every line or
section of code shall be accompanied by a comnesdritbing its function.

Provide initial graphic display and report foat layouts as described later in
this specification.

Test Outlines and Procedures Submittals

Test descriptions shall be sufficient detail tdyfulescribe the specific tests to be
conducted to demonstrate conformance with thisiBpatton.

Spares and Expendables Recommendations

The Contractor shall provide a list of recommensleares and expendable items.
The list shall be exclusive of any spares furnistueder this Contract. A total
purchase cost for the recommended list shall beiged in addition to the unit cost
for each item.

On Site Supervision

The Contractor shall provide experienced persottglipervise, perform, and coordinate
the installation, adjustment, testing, and stadiufne SCADA system. The personnel
shall be present on-site as required to effecinapbete and operating system.

Testing and Startup

All elements of the SCADA system shall be testeddmonstrate that the total system
satisfies all of the requirements of the Speciforat All special testing materials and
equipment shall be provided by the Contractor. Cbatractor shall coordinate and
schedule all of his testing and startup work wite SLRWD. As a minimum, the testing
shall include both a factory test and a field té&esting requirements are as follows:
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5.12.6

5.12.7

5.12.8

5.12.9

Factory Tests

The RTUs and all other associated hardware sha#idied at the factory, prior to
shipment, so as to demonstrate that each companepérational and meets the
requirements of these specifications. Test reshiédl be certified, with written
documentation provided to the SLRWD upon test cetnqoh. Factory testing may be
witnessed by the SLRWD or Engineer and the Cordrattall provide a minimum of
three week advance notice of the testing.

Field Tests

All system components shall be checked to veriéit they have been installed properly
and that all terminations have been made corredilitnessed field tests shall be
performed on the complete system. Each functial ble demonstrated to the
satisfaction of the SLRWD and Engineer on a pagdgtay-paragraph basis. Each test
shall be witnessed and signed off by the Contraatdrthe Engineer upon satisfactory
completion. The Contractor shall notify the SLRV&Deast one (1) week prior to the
commencement date of the field tests.

Training

The training program shall educate operators, ranarice, engineering, and
management personnel with the required levels stegy familiarity to provide a

common working knowledge concerning all significaspects of the system being
supplied. The training program shall consist wé€f8-hour days. Both classroom-typ
and field site sessions shall be provided. Attleas weeks prior to the requested start of
the program, the proposed dates of training skeafiubmitted to the SLRWD and the
Engineer for approval.

The supplier shall provide all instructional counsaterial, equipment and manuals to
conduct the training program. SLRWD shall provideilities for the training, and
modification of all specified functions, report geation, and the addition of new
equipment to the system.

Operation and Maintenance Manuals

The Contractor shall provide (3) complete setsavtlfcovered ring bound loose-leaf
O&M manuals. In addition to “as-built” system driags, the manuals shall include
internal wiring diagrams and operating and mainteediterature for all components
provided under this section. The submitted litemashall be in sufficient detail to
facilitate the operation, removal, installationpgramming and configuration,
adjustment, calibration, testing and maintenanasach component and/or instrument.

The contents of the O&M manuals shall be gene@ijyanized as follows:
a) System Hardware/Installation

b) System Software

c) Operation

d) Maintenance and Troubleshooting

e) A separate section containing all data pertit@itite radio system shall be provided.
This section shall include:

f) Radio system block diagram.
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5.12.10

5.12.11

9)

h)

Computer generated radio path signal strendtulegions and related support
materials.

Test results from the use of a Spectrum Frequénalyzer (IFR).

Licensing information. SLRWD shall provide agibcopy of the FFC license for
incorporation into the manuals.

Definition of Acceptance

System acceptance shall be defined as that potmheéwhen the following requirements
have been fulfilled:

a)
b)

c)
d)

All O&M documentation has been submitted, rewadvand approved.

The complete SCADA system and instrumentatioretsaccessfully completed all
testing requirements specified herein and haveesstally been started up. All
site(s) shall be communicating to the main on asistent basis.

All SLRWD'’s staff personnel required trainingograms have been completed.

SLRWD/Engineer sign a document indicating SCA®Atem has formally been
accepted.

Products

a)

b)

General

The functions and features specified herein arertilemum acceptable requirements
for the SCADA system. The provided system shallaégr exceed each
requirement.

In some cases, the specifications may allow theraptishing of certain functions by
means of more than one hardware/firmware/softwppecach. Any approach that is
proposed shall equal or exceed all functional, ajp@nal, convenience and
maintenance aspects of the one described.

Major equipment, component and software items peeied; however the
Contractor shall, at no additional cost, provideappurtenant items, whether
specifically reference herein or not, but which nhayrequired for operation as
hereinafter specified.

Functional Requirements

i) Basic System Overview
1) The SCADA System is intended to:

Provide remote control and monitoring of the purigtisns
constructed as part of this work.

i) Component Specifications
1) General
l. Radio System

The telemetry signals shall be transmitted/receest a radio
system operating in a half-duplex mode on a siNgi& FM
radio frequency. The radio equipment shall be bkgpaf
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operating on a narrow splinter frequency in the @oRadio

Service.

The telemetry system manufacturer shall provideaalio path
surveys and design the system for at least 99.8%biley.
System manufacturer shall also provide all helgessary to
the end user for radio frequency coordination aB& F
licensing, all as previously specified.

Radio Transceiver

The radio transceiver shall be a new current mbtieR-way
radio suitable for actual over the air data rafagpoto 1200
bps in a 12.5 kHz channel. Units shall be FCCMMtA
approved for the intended application and operat® fpower
furnished by the RTU or CCU. Minimum acceptablehtacal
specifications are as follows:

Transmitter
RF Power Output

1-5 watts adjustable

Frequency Range

150-174 MHz

Frequency Stability

2.5 ppm

FM Hum and Noise

Minus 45 dB@25kHz

Spurious Emissions

Minus 26 dBm (-63 dBc)

Receiver
Sensitivity (12 dB SINAD) | < 0.35nV
Selectivity 65dB @ 12.5 kHz
Frequency Stability 2.5 ppm
Intermodulation 75 dB
Spurious Response Rejection 75 dB

Modem
Data Rate 4800, 9600
Signal Level EIA RS-232C
Data Format Asynchronous, Serial, Transparent
Parity Even, Odd, or None
Handshake RTS-CTS

Radio transceiver shall be T-96SR by DataRadio, o, or
Engineer approved equal.

Antennas, Cable, and Masts

The radio telemetry system supplier shall provigedntenna
for each site as required to achieve the overatimanications
requirements of the system. Antennas shall betttneal or
omni-directional as required and suitable for ootdo
environments. They shall be of all aluminum cangion and
rated to withstand at least 100 MPH winds withihth radial

ICe.
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Adequate lengths of RG8/U coaxial cable shall lwvipled for
connection of the antenna to the radio transceitveach site.
The transmission line shall be terminated onlyanreectors
rated for the required service. A lightning aroesthall be
placed between the transceiver and coaxial cable.

Particular attention shall be given to the cornestallation of
the antennas to give adequate protection from gdagftning
strikes by providing a low resistance DC path tougd.

Contractor shall furnish all mounting masts or tosnas
required to support the antennas at the elevaéinds
orientations required. Towers and masts shaluiialse for
outdoor environmental conditions, provide adeqsajgoort
and protection for transmission lines and be predidomplete
with all necessary mounting accessories. Minimum
specifications of these devices are as follows:

Directional Antenna

Type 3 element Yagi, with a forward gain
of at least 7 dB

Front to back ration 20 dB

Lightning protection Direct ground

Feedpoint method Weatherproof gamma match for
coaxial feedline

Omni-Directional Antenna

Type 2 or 4 dipole array adjustable for
omni or bi-directional patter

Gain At least 3 dB omni, 6 dB offset

Lightning protection DC ground through an all metal
support pipe

Antennas shall be as manufactured by Antenna StsjdAntennex,
Cellwave, Maxrad, or approved equal.

Tower shall be constructed of galvanized steelsradl include
concrete base and all anchors. Tower shall benodrzopole design.

iii) System Software

1)

2)

General

Software shall employ a graphical user interfac®lG This
graphical user interface shall allow operating penl to perform all
system functions without any knowledge of operatiygtem
commands.

Installation

The SCADA system shall be configurable by stafdppointed service
provider using self loading templates allowing stafcommunicate
with Sewage Pump stations without engineering s and
without interrupting the SCADA system (Live Instdlbns). A typical
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3)

installation will only require staff to enter bagicompted information
of each site (Site number, telephone number, addtes.

Password Protection

The SCADA system to have a log in process tovathccess by
up to 100 users.

Each field SCADA system will be configurabletivian
access/security setting, determined by staff opegted system
administrator. The system administrator will have &bility to
adjust the security levels of each of the fieldewe without
the assistance of a third party or software prognarg.

Central System Security Fields Required (Set b
Administrator):

a) View Set points

b) Modify Set points

C) View Status

d) Remote Control of pumps

e) Central System Settings

f) View Collected Data

0) Modify Data Collection Criteria
h) Modify Alarm Distribution

i) View alarms & Events

)] Modify stations (RTU’s)

k) Modify Status Pictures

The system administrator shall be able to assigarsparent
security level to each user. This security levallldimit the
user’s access to each field of the telemetry/cbsirstem.

The SCADA system shall provide real time indioa of all
alarms (Listed Previously) present at each ATU, §ite site
including:

a) Circuit Breaker P1 Tripped

b) Circuit Breaker P2 Tripped

C) Power Fall

d) Pump 1 High Temperature

e) Pump 2 High Temperature

f) Pump 1 Seal Leakage (Int Sensor)
0) Pump 2 Seal Leakage (Int Sensor)
h) High Wet Well Level

i) High High Wet Well Level
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)] Low Wet Well Level
k) Low Low Wet Well Level
)] High Level Switch
m) Overflow Switch
n) High Current Pump 1
0) High Current Pump 2
p) Low Current Pump 1
q) Low Current Pump 2
r Pump 1 Flow Rate Fault
S) Pump 2 Flow Rate Fault
t) Pump 1 Requires Service
u) Pump 2 Requires Service
V) Pumps Remotely Blocked
W) Generator Alarm
X) Spare Alarm
y) Spare Alarm

V. The SCADA system shall also provide real timentting of:
a) Level
b) Current Pump 1
C) Current Pump 2
d) Alarm Collection
e) Remote Setpoint Adjustment

The SCADA system will allow staff or appointed seev
personnel retrieve and update all the necessamatmeal,
control and measurement parameters, configuratinds
settings required to perform the necessary cotdasis
remotely. The set points will be made availableheySCADA
system in a manner allowing staff to alter and rpalaite
directly using the SCADA software, with no additdn
engineering assistance from another party.

4) Radio Monitoring

Radio monitoring software shall be provided to nbaniadio signal
strength, noise level, radio configurations, cotiveyg, antennae
reflective power, and alarm for low signal strength

c) Execution

i) Coordinate all work with the Engineer/SLRWD teo&d conflicts, errors,
delays, and unnecessary interference with operafitime existing system
during installation, testing, cutover, and startup.
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ii)

Install all new equipment in accordance witle tinanufacturer’s instructions
and approved submittals.

System Supplier/Integrator shall be resporesifolr final coordination with the
General and Electrical Contractors. This shallude providing any addition
relays, contacts, terminals, etc. to complete tmnection of all equipment,
process panels, MCC, and RTU’s. The General aecdtifidal Contractors
shall be responsible to furnish and install alluieed power and control
wiring and conduits to complete the interfacingexpuired by the System
Integrator and Engineer.

No power wiring shall be placed in the samediahof control and signal
wiring.
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5.13.1

5.13.2

5.13 CORROSION CONTROL CHEMICAL FEED BUILDING
GENERAL:

These facilities are designed to make chemical élelitions directly into selected pump
stations to reduce the formation of Hydrogen Salitd offensive odor and its corrosive
byproducts.

This process feeds Magnesium Hydroxide slurry avéen 100 and 200 parts per
million (PPM) by volume directly into the selectedhnhole. The slurry is fed using
peristaltic chemical feed pumps that are interldokéh the pump station pumps.

The Magnesium Hydroxide slurry is stored in a Pidyk within the chemical feed
building and must be kept from freezing. Therefthre building is insulated and
equipped with two (2) electric heaters. The hetlitermostats should be set so that one
activates approximately five degrees (5 deg.) leefioe other.

The Magnesium Hydroxide slurry must be intermitentixed to prevent the solids from
settling. A mixer is provided on a support basevalithe Poly Tank. The mixer is
controlled by a 'repeat cycle timer' that has @aggble, adjustable 'ON' cycle and an
adjustable 'OFF' cycle.

The Building is designed to house the chemical suggmk, mixer, chemical feed pumps,
heaters and electrical controls.

It is to be a wood framed structure with metal skivented gable roof and an insulated
metal door with stainless steel locking handle deadbolt. The building is to be fully
insulated, including Radiant Barrier Roof Sheathang Insulating Sheathing under the
siding together with fiberglass insulation withiretwalls and ceiling. Building is to be
Green with White Trim, & Door. Dimensions are smoan plan.

BUILDING MATERIALS AND CONSTRUCTION:

Metal Siding - 22 gauge ribbed metal siding panélexrib by FlexoSpan, and factory
coated with Flexshield vinyl plastisol in the appriate color. Metal Screws are to match
the siding and roof color. The metal siding id&installed over 1/2" thick Louisiana-
Pacific Radiant Barrier or Owens Corning InsulatBigeathing.

Reinforced Concrete Foundation - Concrete is t4,0860 PSI mix. Footers are to bear
on compacted undisturbed soils with a minimum Imgacapacity of 2,000 psi. A
reinforced Free Floating slab shall rest on a pebaub-grade that includes crushed
stone, insulation and vapor barrier. The foundaisodesigned to have a 4" curb around
the entire perimeter.

Metal Door - Manufactured of 18 gauge cold rolleees with reinforced hinge and lock
edge. Doors are to be Insulated with a Polystyfeam core. Doors are to have a 1 %2
hour fire rating and come with an Underwriters Liabories fire label. Finish paint door
& frame (both interior & exterior) with industriginamel - white. Provide Stainless Steel
Hinges, SS Locking Door Handle and SS Deadbolt.CAemical Feed Buildings are to
be keyed alike.

Roof - Roof material is the same material by theesananufacturer as the siding. Roof
Material is to be Green. It is to be installed fher manufacturers instructions and use
fasteners suitable for that service. The roof neltes to be installed over 1/2 inch
insulating sheathing, Louisiana-Pacific Radiantriga or equal, with the foil reflective
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5.13.3

5.13.4

side installed in accordance with the manufacturasuctions. The Roof is to
incorporate a vented soffit and full length ridgent,

Interior Walls are to be covered and finished with inch thick A/C grade exterior
plywood and are to receive one primer (gray) arglfonish coat (white) of EXTERIOR
grade latex house paint.

Electrical - Provide a 120/240 Volt, 200 amp eliecservice circuit breaker panel with
240 volt breakers for each electric heater, andhfer3 Hp mixer motor, also a separate
circuit for the chemical feed pump (120 VAC), tighting circuit, the duplex outlets and
the control panel.

Provide a Single Pole Light Switch inside the bimigdat the door, Two (2) GFI Duplex
Outlets as shown on the plan, and two (2) four fong) Fluorescent ceiling lights
(Lithonia EIS 2 32 PCL, or equal), with electrobillast for use with two (2) 32 Watt,
T8 lamps.

Heaters to be bronze finish with stainless steatihg element and aluminum fins
designed for 240/208 VAC operation. Each unitéadted at 750 watts, 2550 BTU's at
240 volts, and each is to be equipped with a bulDPST Thermostat rated for 22 amps
at 240 volts.

Heaters to be Markel Products Co. # H2907-040C Witermostat # CTBDB or
approved equal.

All wiring is to be in conduit, attached to thelo®g or wall.
CONTROL PANEL:

An electrical control panel shall be provided faartd-Off-Automatic (H-O-A) control of
both the Chemical Feed Pump and the Slurry Mixer.

Chemical Pump Control - 'Hand" is continuous ru®or, 'Off' is Off; and 'Auto’ is
Automatic mode, and is interconnected with the @ghapump station pumps. In
Automatic Mode the Chemical Feed Pumps start andviien the pump station runs,
After the pump station stops, an Off-Delay timeagaielay allows the chemical feed
pump to continue to run for up to two minutes befibishuts off. This puts a priming
dose of chemical into the wet well for the nextleyc

Slurry Mixer Control - '"Hand" is continuous run©n, 'Off' is Off; and 'Auto’ is

Automatic mode which is controlled by a repeat eyaher. The repeat cycle time

allows independently an adjustable ON period up,8®0 seconds and an adjustable OFF
period up to 8,000 seconds.

ELECTRICAL CONTROL DIAGRAM / SCHEMATIC SUBMITAL REQUIRED:

Contractor to submit Electrical control panel sugpshop drawings for approval.
Submittals are to include manufacturers names,mambers and quantities and wiring
diagrams.

Electrical Control Enclosures are to be Steellmerfgylass. NEMA 12 for interior dust
tight service.

Time Delay Relays are to be Allen-Bradley 700-HROiimer series, or equal, for
Delay On Release, to fit an 8-pin octal socket bds2® VAC, with 10 amp output relay,
DPDT contacts.
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5.13.6

5.13.7

Repeat Cycle Timer designed for operation on 12@Vwith a 30 to 8,000 second
timing range. For 8 pin octal base mounting. Titoeebe Artisan Controls model
2600A-8-5, with DPDT Contacts rated for 20 amp2@ YAC or approved equal.

PROCESS EQUIPMENT:

The Chemical to be handled, stored, mixed andrfexthe waste stream is 'Thioguard'
Brand, Magnesium Hydroxide Slurry from Martin Mgtta Magnesia Specialties, L.L.C.

Its Physical Properties are:

a) Total Solids: 60%

b) Specific Gravity: 1.54

c) Viscosity: 200 - 400 centipoises
d) PH:10.0+

STORAGE TANKS:

Natural color, Poly Plastic Tanks designed for3®liquids, and including UV
stabilizer within the resin; as manufactured byrAaen Corporation of America,
Garrett, Indiana; or approved equal.

Tanks include:
a) Vent- 4" PVC U-vent with EPDM Gasket

b) Fill Fitting - 2" PVC Bulkhead Fitting with EPDNbasket and anti-foam elbow - 2"
PVC 45 degree elbow, with Fill Line of 2" PVC witainless Steel Bolts and
Stainless Brackets

c) Discharge Line - 2" Stainless Steel Bolted Ceuplith EPDM gasket, and 2" PVC
Outlet Siphon

d) Tank Drain - 2" PVC Bulkhead Fitting with EPDMagket

e) Access - 16" lever locking access hatch.

f) Fabricated Steel or Aluminum Mixer Support Stavith mixer mounting plate.
2,400 Gal tanks are 96" Diameter x 75" SWD [ 93altéleight]

MIXERS:

Although the mixers are to be operated in an initéemt fashion, they are to be designed
for continuous service, with mixer shaft and impeblades suitable for mixing a slurry
with the characteristics described above withoeasing the slurry, and contained within
tanks of the sizes indicated above.

Motors are to have a 1.15 SF rating.
Motors above 1 Hp are to operate on 230 VAC, 3 &hé Hertz power,
Fractional horsepower motors will operate on 1180 VAC, Single Phase power.

Gear Reduction units are to be designed to accomtaathock and torque loads
anticipated while mixing a slurry with the charaigtcs outlined above and while
supporting the shaft and mixer blade(s) in a vakiic angular offset orientation.

Bearings are to be designed with a B10 life of @0,Bours of continuous use; and gear
reduction units are to incorporate an AGMA Senkegtor of 1.5.
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5.14

Furnish each mixer with single or multiple impetl@vith removable blades operating at
speeds of between 40 and 90 RPM.

Impeller Shaft, Blades and Fasteners are to bes@(dless steel.
Mixers for 2,400 gallon tanks are to be furnishethwangled riser brackets.
Mixers for 2,400 gallon tanks are to be 3.0 horsepo

Mixers are to be 'Lightnin' Series 10 mixers, WNb10 Axial impellers, or approved
equal.

SHOP DRAWING SUBMITTAL APPROVALS ARE REQUIREFOR MIXERS AND
IMPELLERS.

a) CHEMICAL FEED PUMPS:

The Chemical Feed Pumps are to be positive displasePeristaltic pumps with
variable speed brushless DC motors, operatingestdspbetween 0.1 and 220 RPM
with an accuracy of 0.1% and deliver between 2 Hi@tigallons of Thioguard per

day.
Each pump is to be furnished with Marprene pumjntyland one spare pump tube.
Chemical feed pumps are to operate on 115 Volgl8iRhase, 60 Hertz electric
power.
Chemical Feed Pumps are to be Watson-Marlow Mo2@UBR2 or approved equal.
SHOP DRAWING SUBMITTAL APPROVALS ARE REQUIRED FORHEMICAL
FEED PUMPS.
WARRANTY

Manufacturer shall warrant equipment for a perib@wo (2) Years from Acceptance.
Warranty shall include ‘On Site’ repair or replacarhof equipment found defective within
the warranty period.

Contractor shall warrant the installation of equgmfor a period of Two (2) Years from

acceptance; and shall include labor required tairepeplace or reinstall equipment found to
be inoperative or unsatisfactory due to defectoy@i@ment or improper installation.
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5.14.1

5.14.2

5.14 TESTING

General After the pipe and appurtenance have been faidoackfilled, the various
elements of the system shall be tested and certdighe SLRWD by the Contractor.

Pressure Sewer$he pressure sewers will need to be pressuketstéed at 150% of the
maximum anticipated sustained operating pressuretdrexceed the design pressure for
the pipe) at point of test, but not less than 126%ormal working pressure at the
highest elevation of the pressure sewer (not teexthe design pressure of the pipe).

All pressure sewers shall be pressure tested vatkniollowing installation in
accordance to manufacturer’s recommendations beld minimum of two (2) hours.
The contractor shall furnish all special plugs, pugauges, relief valves and
appurtenances for the performance of the test dmisalated section of force main
under the observation of and subject to the appafivthe SLRWD’s authorized
inspector. The drop in test pressure shall noted® psig during the 2-hour test period.

Leakage during the pressure test is defined aguhetity of water to be supplied into the
newly installed pipe, or any valved section ther@etcessary to maintain the specified
leakage test pressure after the pipe has beed Wiith water and the air expelled.

No ductile iron pipe installation will be acceptawatil the leakage is less than the number
of gallons per hour as determined by the followimgnula:

AWWA Standard: L =S x D times square root of "P*
133,200

in which L equals the allowable leakage in gallpes hour, S is the length of pipe line in
feet, D is the nominal diameter in inches, and thésaverage test pressure during the
leakage test, in pounds per square inch gage.

PVC pipe testing procedures shall comply with #&guirements as set forth in AWWA
C605. No PVC pipe installation will be accepted until feakage is less than the
number of gallons per hour as determined by tHeviahg formula:

AWWA Standard: L = ND *P/7,400

In which L equals the allowable leakage in gallpes hour, N is the number of joints in
length tested, D is the nominal diameter in incla@sl P is the average test pressure
during the leakage test, in pounds per squaredgagie.

Should any test of pipe laid disclose leakage grahtin that specified, the Contractor
shall, at his sole expense, locate and repaireddiative joints until the leakage is within
the specified allowance.

All visible leaks are to be repaired regardlesthefamount of leakage. All flanged pipe
shall be “bottle tight”.

If the section under test contains sections ofowaridiameters, the allowable leakage will
be the sum of the computed leakage for each size.

When testing HDPE pressure sewer pipe, the teatslshconducted in accordance with
the pipe manufacturer’s written instructions.

Contractor shall submit a copy of the manufactgregsting procedures and instructions.
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5.14.4

5.14.5

Gravity SewersEach new gravity sewer, or any isolated sedteneof, shall be subject
to low pressure air test except those sewers ¢pddce existing sewers and are required
to be put into immediate service. The contrachadldurnish all weirs, bulkheads,
catchments and/or special plugs, compressor, gegjess,valves and appurtenances for
the air test, all as required for the performarfcie test on each isolated section of
sewer under the observation of and subject toppeoxal of the SLRWD. Where
sewers are not otherwise tested for leakage swebrsehall be videotaped. The
contractor shall correct any defects encountereithéyideotape.

Procedure for Low Pressure Air Testiafier the pipe is installed, the joints completed
and the trench backfilled, the section of sewdradested is to be cleaned and suitably
isolated with test plugs securely braced in plagk air testing shall conform to ASTM
F1417-92, Standard Test method for Installationeftance of Plastic Gravity Sewer
Lines Using Low Pressure Air, for Plastic pipe.

Add air slowly to the sewer under test throughitable connection to one of the test
plugs until the internal air pressure is raised.tpsig plus any additional pressure as
may be required to offset any backpressure duediongl water submergence of the
sewer. Contractor's test equipment shall inclugeeasure relief valve designed and
located in such a manner as to prevent the tesspre from exceeding 10.0 psig.

After the internal pressure of 4.0 psig is obtajradtbw a minimum of two minutes for
air temperature to stabilize, adding only the ani@fimir necessary to maintain a
pressure near 4.0 psig.

When the stabilization period is over, the tesspuee shall be allowed to drop from the
4.0 psig level. When the pressure decreases tosij5the time shall be checked by
means of stopwatch to determine the time in sectordbe test pressure to drop from
3.5 psig to 2.5 psig.

Allowable Air Loss: It is intended that the sewgpgpand joints be of tight construction.
For Q=0.0015, the minimum time for the test pressardrop from 3.5 psig to 2.5 psig
per 100 feet of sewer shall be not less than thewmng:

Table 5.14.3
Pipe Time Pipe Time
Diameter | (min:sec) Diameter (min:sec)
4" 3:46 21" 19:50
6" 5:40 24" 22:47
8" 7:34 27" 28:51
10" 9:26 30" 35:37
12" 11:20 33" 43:05
15" 14:10 36" 51:17
18" 17:00

Deflection Testing of Gravity Sewersollowing installation, bedding, backfilling, dn
compaction of flexible (non-rigid) material graviganitary sewer pipes, the Design
Engineer or SLRWD’s authorized inspector will reguall of these pipe sections tested
for vertical ring deflection. The Contractor shaltange at his expense for the tests to
measure the internal deflection of these conditaximum ring deflection of the
conduit under load shall be limited to 5 percenthef vertical internal pipe diameter.
This testing shall be accomplished using a hantkguleflectometer, a rigid go/no-go
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device or equal in accordance with ASTM D-2412.isTast shall not be performed until
after the pipe has been in place for a minimumQoi@ys and shall not be performed
with the aid of a mechanical pulling device.

Vacuum Testing of Manholes for Gravity Sesvdtach manhole shall be visually

inspected after assembly and backfilling by the BIRs authorized representative for
leakage or evidence thereof. The Contractor steeionstrate the integrity of installed
materials and construction procedures by conduetigcuum test in accordance with
ASTM C1244-93. If the manhole shows leakage ansifpereof, the manhole shall be
repaired to the satisfaction of the SLRWD's autteatirepresentative and reinspected.

The vacuum test shall be conducted by pluggingnetiming and outgoing sewer lines in
the manhole at a location beyond the connectidghetewer pipe with the manhole. All
plugs shall be blocked in place so as not to maving the test. The vacuum testing
collar shall be inflated in the frame in accordanai the equipment manufacturer’s
recommendations. A vacuum of ten inches (10") efaury shall be drawn and the
vacuum pump turned off and the valve between tloewa pump and the vacuum gauge
shall be turned off.

The time period for the vacuum to fall from tenhes (10") of mercury to nine inches
(9" of mercury shall be determined. If the tinaken for the vacuum to reduce the ten
inches (10") of mercury to nine inches (9") of meicis less than the time indicated in
the following Table, then the manhole work shallcbesidered not acceptable and shall
be rejected. If the time is equal to or exceeddithe indicated below, the manhole work
shall be accepted.

Table 5.8.4
Diameter (in)
Depth (ft) 48 | 60 | 72
Time (S)
8 20 26 33
10 25 33 41
12 30 39 49
14 35 46 57
16 40 52 67
18 45 59 73
20 50 65 81
22 55 72 89
24 59 78 97
26 64 85 105
28 69 91 113
30 74 98 121

For each additional 2 feet add: 5 seconds formd&tihole

Compaction Testingll compaction testing shall be provided by amidon full by the
Contractor. The manner in which the Contractolieaas proper compaction shall be
demonstrated at the beginning of the project (1if800 CYD) and this method shall be
used for the duration of the project. The Contrashall use independent testing to
verify proper compaction.
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Once proper compaction has been demonstrated,ahteaCtor shall notify the
SLRWD’s authorized inspector of any change in cottipa material or method. When
requested by the SLRWD'’s authorized inspector a demwonstration shall be preformed
as specified above at no additional cost.

Testing frequencies shall be as shown in Tablé&5.8.

Table 5.8.5

#Number of Tests Volume of Granular Fill
3 150 CYD

1 test per 100 CYD 1,000 CYD*

10 + 1 test per 1,000 CYD for any 1,000 CYD*
amount in excess of 1,000 CYD

*Note: Testing frequency shall be adjusted smasatve a minimum of 3 tests on any given
occasion.

5.14.8 Tracer Wire Any tracer wire installed shall be tested fonthouity in the presence of a
SLRWD Authorized Representative. Any wire found twbe continuous shall be
repaired or replaced.
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5.15.1

5.15.2

5.15 WARRANTY

General The Contractor/Developer shall warranty all wodaship and materials for a
period of not less than two (2) year from the adtBnal acceptance.

Maintenance Bondlhe warranty shall be provided in the form aiva (2) year
maintenance bond. If there are any questions aheuiroper installation of any part or
all of any system installed, the Contractor/Develomay be required to furnish an
extended Maintenance Bond. The amount of the Bbadl be based on a certified
Engineer’s Estimate or by providing copies actaabiced costs Certified by an
Engineer. The Bond shall be in a form and in thewant approved by the SLRWD and
shall be with an approved Bond provider.
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SEWER TAP PERMIT APPLICATION FORM
STEUBEN LAKES REGIONAL WASTE DISTRICT

APPLICANT INFORMATION:

Name:

Address:

City: State: ZIP:

Phone: , fax , cell , email
OWNER INFORMATION: (if different from Applicant):

Name:

Address:

City: State: ZIP:

Phone: , fax , cell , email
PROPERTY INFORMATION:
Lot #(s) ,Addition:

Civil Township: Section . T R
Address:
City: State: ZIP:

Tax parcel #: , Anticipated date of connection:
CONNECTION INFORMATION:

Residential: # Bedrooms:

*For Multi-Family: Submit Design Summary (Form 1B) if more than 2 units.

Commercial: Description:

# Bathrooms , # Fixtures (If applicable)

*Provide Desigh Summary (Form 1B).
Estimated ADF (Average Daily Flow): gallons per day; Proposed (SIMPLEX)(DUPLEX) Pumps

In making this Application, the Applicant is Certifying that he is the Owner or Owners Authorized Representative
and that he/she shall construct and maintain the proposed system in accordance with the rules and regulations of
the STEUBEN LAKES REGIONAL WASTE DISTRICT and all applicable County, State and Federal regulations.
Attach required supplemental data and check list to this Application.

OWNER/APPLICANT DATE

APPROVAL INFORMATION:

Approval #: , Date: , by:
Fee Paid: $ , Sewer connection point: Segment , Station
Inspection date: , by

Pump(s) & Serial #: .

SLRWD-FORM 1A



Design Flow
Number of Units

DESIGN SUMMARY FORM

STEUBEN LAKES REGIONAL WASTE DISTRICT
PROPOSED PROJECT NAME:

1 Bdrm. Apts @ 200 gpd/unit
2 Bdrm. Apts @ 300 gpd/unit
Single family homes @ 310 gpd/unit

gpd
gpd
gpd
gpd
gpd
gpd
gpd

gpd

Commercial lots @ _ gpd/unit =
@ gpd/unit =
@ gpd/unit =
Total average flow
Peaking factor Peak flow
Pressure Systems:
Number of Grinder Pumps to be connected:
Number of Service Lines:
Type
(PVC) (HDPE)
Length of Main Line Sewer: L.F. 12" _
L.F. 2"
L.F. 3"
L.F. 4"
L.F. 6"
Total L.F. HDPE
Total L.F. PVC
Gravity Systems:
Number of Service Lines:
Length of Main Line Sewer: L.F. 8"
L.F. 10"
L.F. 12"
Total L.F.
Number Manholes
OWNER/APPLICANT DATE
Received by: , Date

SLRWD-FORM 1B



CONCEPTUAL PLAN APPLICATION FOR EXTENSIONS OR ADDIT IONS
TO THE
STEUBEN LAKES REGIONAL WASTE DISTRICT SEWER FACILIT Y

PROPOSED PROJECT NAME:

Civil Township: Section , T 'R

Project Description:

Tax parcel #: , Anticipated date of connection:
APPLICANT INFORMATION:

Name:

Address:

City: State: ZIP:
Phone: , fax , cell , email

OWNER INFORMATION: (if different from Applicant):

Name:

Address:

City: State: ZIP:
Phone: , fax , cell , email

ENGINEERING COMPANY:

Engineers Name:

Address:
City: State: ZIP:
Phone: , fax , cell , email

CONNECTION INFORMATION:

Type Project:
# of Residential units , # of Commercial EDU’s ,:# of Industrial EDU’s

Commercial/Industrial Description:

FIC Code if any
Estimated ADF (Average Daily Flow): gpd; Peak Flow gpd; Peak Flow gpm;

In making this Application, the Applicant is Certifying that he is the Owner or Owners Authorized Representative
and that he/she shall construct and maintain the proposed system in accordance with the rules and regulations of
the STEUBEN LAKES REGIONAL WASTE DISTRICT and all applicable County, State and Federal regulations.

Attachments: Sketch Plan ; Location Map ; Requested connection point ;
Other

OWNER/APPLICANT DATE
Received by: , Date

SLRWD-FORM 2A



SLRWD
CONCEPTUAL PLAN REVIEW CHECKLIST

TO BE COMPLETED BY APPLICANT

Project Name:

Project Description:

Application Complete: Yes No

Sketch Plan includes: __ Boundaries ___ickvatted Point of Connection
___ Prop.Easements __ Intended Use __ Site Layout

_____Prop. Sewer & Other Utility Routes ___ Estimated Flow

Connection Point:

Road or Lane

| TO BE COMPLETED BY SLRWI |

Line Station

Existing Size: Existing Connection: Existing Pressure:

Is capacity available at design flows? s Ye No

Will require: low pressure psim high pressure pumps
Other

Comments

Received by: , Date

(Completed Form to be attached to Conceptual Plan gplication with Acceptance/Denial Letter)

SLRWD-FORM 2B



SLRWD
CONCEPTUAL PLAN APPROVAL/DENIAL LETTER

Date:

To:

Address:

City: State: Zip:

Re: Project Name

Application Date

Dear

The SLRWD Superintendent or his authorized representative and the Board of Trustees have reviewed your
Conceptual Plan Application for the project referenced above. Based upon this review your Conceptual Plan
Application has been (Approved) (Denied)

(If Approved)

At the (date) meeting of the Board of Trustees, this project has been approved for a connection
to the SLRWD Sewage Collection System as follows:

At Station +_ of Segment
The existing design TDH at this point is foot.
The existing design flow in this segment is gpm.

The Tap Fee for this (Extension) (Addition)

is$ plus Plan Review fees and inspection fees.

This acceptance is based upon the following Special Conditions: (List)

(If Denied)

At the (date) meeting of the Board of Trustees, this project has been denied for a
connection to the SLRWD Sewage Collection System because: (List)

Respectfully,

Signature

Printed Name
SLRWD Superintendent

cC: Board of Trustees
SLRWD-FORM 2C



FINAL PLAN APPLICATION FOR EXTENSIONS OR ADDITIONS
TO THE

STEUBEN LAKES REGIONAL WASTE DISTRICT SEWER FACILIT Y
PROPOSED PROJECT NAME:

Civil Township: Section . T 'R

Project Description:

Pressure Systems:

Number of Grinder Pumps to be connected:

Number of Service Lines:

Type
(PVC) (HDPE)
Length of Main Line Sewer: L.F. 1¥%" -

L.F. 2"
L.F. 3"
L.F. 4"
L.F. 6"

Total L.F. HDPE

Total L.F. PVC

Gravity Systems:

Number of Service Lines:

Length of Main Line Sewer: L.F. 8"
L.F. 10"
L.F. 12"
Total L.F.
Number Manholes
FINAL CONNECTION INFORMATION: : (if different from Conceptual Plan Application)

Type Project:
# of Residential units , # of Commercial EDU’s ,:# of Industrial EDU’s

Commercial/Industrial Description:

FIC Code if any
Estimated ADF (Average Daily Flow): gpd; Peak Flow gpd; Peak Flow gpm;

Applicant to attach copy of Conceptual Plan Application form, completed IDEM Permit Application data, and
completed Waste Allocation Letter.

In making this Application, the Applicant is Ceyiifig that he is the Owner or Owners Authorized Rsepntative and that he/she shall
construct and maintain the proposed system in daocae with the rules and regulations of the STEURRKES REGIONAL WASTE
DISTRICT and all applicable County, State and Feldezgulations.

OWNER/APPLICANT , DATE
Received by: , Date

SLRWD-FORM 2D



SLRWD

FINAL PLAN REVIEW CHECKLIST

Project Name:

Owner/Developer:

Engineer:

FINAL PLAN SUBMITTAL

Completed “Final Plan Application for
Extensions or Additions (Form 2D)

Completed “Final Plan Review Checklist
(Form 2E)

Copy of the “Conceptual Plan Approval”
Completed IDEM Permit Application
Completed Waste Allocation Letter
Three (3) sets of Plans and Specifications
“Plan Review Fee”

PLAN SET

All Sheets:

Title Block with Project Name and Sheet
Description

Sheet Numbers — Referenced in Index

Engineering Firm’s Name, Address, Phone
Number

Engineer’'s Name, Signature, and Seal
Drawing Date and Revision Date(s)
Title Sheet:

Owner/Developer's Name, Address, and
Phone Number

Engineer’'s Name, Address, and Phone
Number

Location Map

Sheet Index

Utility Contact List

Separate Spec Note (if applicable)
Plan Portion of Sheet(s)

Scale(s)

North Arrow and Bar Scale
Proposed/Existing Utility Legend(s)
Plan Layout and Topography
Street/Road Names

Sewer Centerline Stationing

SLRWD-FORM 2E

Plan Portion of Sheet(s) (Con’t)

Stationing and Identification of Bends,
Fittings, Branches, Valves, & Structures

Sewer Line Stationing Tied to Physical
Features

Match Lines with Stationing
Existing and/or Proposed Utilities

Reference Profile Sheets if not a Plan and
Profile Sheet

Line Designations and Branch Line
Designations

Sewer Flow Direction Arrows
Applicable Flood Plain Data

Profile Portion of Sheet(s)

Scale(s)

Stationing to Match Plan Stationing
Match Lines with Stationing

Existing Grade Above Sewer Centerline

Proposed Grade Above Sewer Centerline (If
Different than Existing)

Street/Road Crossing Centerline Stationing
shown with Name

Existing/Proposed Utility Crossings with
Stationing and appropriate Separation

Stationing of Bends, Fittings, Valves, and
Structures

Stationing and Line Reference of Branches

Sewer Lengths, Sizes, and Material Type
(As Applicable)

5 Foot Cover Maintained (Where Req'd)

Proposed Elevation of Key Elements of the
Profile

Existing/Proposed Utility Crossings With
Stationing

Hydraulic Grade Line (If not shown in
Tabular Form on Detail Sheet)




Detail Sheet(s):

Scale(s)
Project Specifications

Reference SLRWD Development Standards,
Details and Specification Manual or provide
Specifications in a separate document

Include Data Req’d by IDEM/ISBOH
Special Conditions
Special Details Req'd

Tabular Form of Hydraulic Profile at Key
Stations and Branches (If not Shown on
Profile Sheets)

Received by: , Date

SLRWD-FORM 2E



SLRWD

FINAL PLAN APPROVAL/DENIAL LETTER
Date:

To:

Address:

City: State: Zip:

Re: Project Name

Application Date

Dear

The SLRWD Superintendent or his authorized representative and the Board of Trustees have reviewed your
Application and Plans for the project referenced above. Based upon this review your Application has been
(Approved) (Denied)

(If Approved)

This Approval is based upon the connection of EDUs in accordance with Plans and
Specifications prepared by , Registered Professional
Engineer with last certification date of , payment of tap fee in the amount of
$ and posting appropriate performance bond.

This acceptance is also based upon the following Special Conditions: (List)

(If Denied)
The Plans for this project are deficient and require the following corrections, additions or modifications.

Upon receipt of the deficient items, Plans will again be reviewed for acceptance by the SLRWD. (after 2"
submittal add: “An additional review fee will be required”)

Respectfully,

Signature

Printed Name
SLRWD Superintendent

cc: Board of Trustees

SLRWD-FORM 2F



SUBMERSIBLE PUMP STATIONA
Pump shall be or equal.

Pumps shall be of the submersible type, of castdmmstruction with non-overloading type submeesibl
motors attached directly to the pump.

Motors shall be designed for continuous duty ancefdouble mechanical shaft seals and built in
overload protection. Motors shall be of not lesanth H.P. of the oil fitted type, suitable fo
operation on the phase volt 6(pblxer supply.

Pump Impellers shall be of the non-clog type, clpsened cast iron or high grade bronze machined an
balanced, and securely keyed to an oil lubricataishless steel shaft.

Pumps shall be capable of passing a minimum of _inch diameter solids.

Pumps shall be capable of pumping G.P.M.at  ft. T.D.H. (See Pump vs. System
Curves)

SLRWD-FORM 5A
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