


500,000 GALLON ELEVATED WATER STORAGE TANK, PHASE 12 10053.01
BULLOCK PEN WATER DISTRICT

SECTION 02235 - SILTATION CONTROL

1. RELATED DOCUMENTS

General provisions of Contract, General and Supplementary General Conditions, and General
Requirements apply to this Section.

N

DESCRIPTION OF WORK

A Provide labor, material, equipment and services necessary for proper and complete
siltation control.

B. This work shall consist of temporary control measures as ordered by Engineer during life
of contract to control siltation through use of erosion control methods; and coordinating
these measures with permanent erosion control features specified elsewhere in contract
to extent practicable to assure effective and continuous erosion control throughout
construction and postconstruction period.

C. Intent of this specification is to protect quality of water through prevention, control, and
abatement of siltation resulting from construction project.

D. Contractor shall exercise every reasonable precaution at all times to prevent siltation of all
streams. He shall conduct and schedule his operations so as to avoid or minimize
muddying or siltation of all streams. No partially completed item of work shall be leftin a
manner that will contribute to erosion during period in which work on item is suspended.

3. QUALITY ASSURANCE
A. Progress Requirements

O All silt fences and rock check dams shall be installed before any construction is
started.

(2) Both permanent and temporary erosion control measures shall be progressively
coordinated with construction operations throughout duration of project.

3) As areas of erodible earth material are exposed to elements of erosion, every
effort should be made to stabilize and protect areas as quickly as possible, and as
directed. Upon failure of Contractor to coordinate erosion control measures with
construction operations in a manner to effectively control erosion and to prevent
water pollution, Engineer may suspend Contractor's operations and withhold
monies due Contractor on current estimates until such time that all aspects of
wark are coordinated in an acceptable manner.

(4) Contractor must be familiar with and adhere to the K.P.D.E.S. General Permit for
Storm Water Discharges.
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B. Payment

M

2

Temporary erosion and pollution control measures which are required per bid
item 2 and 3, which are ordered by Engineer or shown on plans, shall be
performed by Contractor at his own expense.

If required, Engineer shall direct temporary seeding operations. Temporary
seeding will be considered part of the seeding bid item.

4. CONSTRUCTION

A. Prevention of Pollution

(1)

(2)

©)

“4)

®)

(6)

Construction operations shall not be performed in stream channels except in
those areas where creek crossings are indicated on Drawings or where
necessary for temporary or permanent structure.

Material removed from excavation shall not be deposited in streams, stream
channels, other areas subject to flooding, or other locations where it may be
washed away by high stream flows or fast runoff. Soil stockpiles should be
located in areas contained by silt fence.

Fuels, oils, bitumens, calcium chloride, or other harmful materials shali not be
placed where they may be carried into a stream or underground waters at any
time.

Duration of exposure of uncompleted construction shall be as short as
practicable.  All backfilled trenches shall be permanently vegetated
progressively with construction.

Contractor shall exercise every reasonable effort to prevent grass or brush fires
that will expose areas of soil to erosion. Areas exposed to erosion by fire
resulting from Contractor's operations shall be seeded and protected at no cost
to Owner.

Lands and waters outside limits of construction, shall not be disturbed, except
as may be found necessary and as permitted. Before final acceptance of work,
all such disturbed areas, including abandoned haul roads, storage areas and
plant sites, shall be reshaped to conform to adjacent ground and shall be
revegetated by Contractor at his expense.

B. Best Management Practices

M

)

The erosion control plan (EPSC) effectively controls erosion from disturbed
soils and wash water. However no plan can be made that details all possible
control measures throughout construction. The Contractor is to provide
adequate funds in their base bid to comply with the requirements of the BPWD
and the Kentucky Division of Water (KDOW).

Contractor is to take immediate action to clean up spills of illicit material and
must maintain oil and grease absorbing materials on-site. Contractor is to
deposit rubbish, trash garbage, litter, etc. in sealed containers. Contractoris to
control dust from the site. Concrete trucks must wash out on-site such that the
wash water is discharged to a sediment trapping device.
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®

(4)

®)

(6)

@

If the disturbed area is greater than or equal to 1 acre, the Contractor must
secure the K.P.D.E.S. notification of coverage prior to beginning construction
activities. The K.P.D.E.S. notice of intent (NOI) must be submitted at least
seven (7) days prior to beginning construction activities if the KDOW online e-
permitting web site is utilized. The NOI must be submitted thirty (30) days prior
to beginning construction activities if a paper copy if sent to the KDOW.

Contractor to keep a signed and sealed erosion control plan on-site, and make
it available to inspectors from the BPWD and the KDOW.

Contractor (af their own expense) is to amend the EPSC pian as necessary. All
necessary modifications to the EPSC plan must be completed before the next
storm event whenever possible and no later than seven (7) calendar days after
discovering the need for modification. Contractor is to clearly mark all changes
that are made, the location of fueling stations, maintenance and cleaning areas,
loading areas, and locations where materials are exposed to precipitation on
the EPSC plan.

Contractor is to immediately contain and clean up any illicit spills. Contractoris
to mark the location of any major spill or leak on the EPSC plan. When major
spills enter a waterway or storm sewer, contact BPWD or KDOW.

Erosion control measures, discharge locations, vehicle exits, disturbed areas,
and storage areas much be inspected by qualified personnel employed by the
Contractor. The inspections must be done at least once every seven (7)
calendar days and within 24 hours after any storm event equal to 1/2 inch or
greater. Reports of the inspections must be kept on-site and made available to
inspectors from the BPWD and the KDOW.

C. Temporary Control Measures

()

2

&)
(4)

©)
(6)
()
(8)

Engineer may limit surface area of erodible earth material exposed by trenching
and backfilling operations, and may direct Contractor to provide immediate
permanent or temporary pollution control measures to prevent contamination of
adjacent streams.

Temporary pollution control measures shall be coordinated with permanent
erosion control features to extent deemed practicable by Engineer to assure
effective and continuous erosion control throughout construction and post-
construction periods.

Temporary erosion control measures shall be used at any time during life of
project when directed to prevent soil erosion and pollution of streams.

Erosion control features installed by Contractor shall be acceptably maintained
by him.

Temporary silt fence is to be installed as specified in the Drawings.
Temporary rock check dams are to be installed as specified in the Drawings.
Construction exit is to be installed as specified in the Drawings.

Permanent rip rap protection is to be installed as specified in the Drawings.
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©)

Erosion control blankets are to be installed on all slopes steeper than 3:1 as
specified in the Drawings meeting the Erosion Control Technology Council
Specifications as outlined in Section 4.5.3 of the Kentucky Technical
Specifications for BMPs.

D. Stream Crossings

(1)
(2)

3

4)
®)

5. CLEAN-UP

All stream crossings shall be constructed perpendicular to the stream.

Silt fence will be placed on each side of stream to be crossed to prevent
siltation and erosion.

Stream crossing site shall be regraded and reseeded within 14 days after
disturbance.

No excavated material shall be placed in stream bed during construction.

Stream crossings shall be done at periods of low flow.

At completion of project, when site has stabilized in conformance with the K P.D.E.S.
regulations and when approved by Engineer, all temporary erosion control materials (silt
fences, rock check dams, etc.) shall be removed from the site and properly disposed of.

END SECTION
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SECTION 02300 - EXCAVATING AND GRADING
1. RELATED DOCUMENT

General provisions of Contract, General and Suppiemental General Conditions, and
General Requirements apply to this Section.

2. DESCRIPTION OF WORK

Provide fabor, material, equipment and services necessary for proper and complete site
excavation and embankment for tank site and roadway.

3. CLASSIFICATION OF EXCAVATION
All excavation shall be considered as unclassified.
4. SITE PREPARATION

Prior to commencing construction operations, make ail provisions necessary to assure
protection of all existing improvements, both public and private. Protect trees, shrubs,
plantings, and grassed areas and make provisions for maintaining public travel in an
acceptable manner.

5. EXCAVATION
A. Use of Excavated Materials

) All suitable material removed from excavation shall be disposed of off-site
or used on the tank site.

(2) Remove all soft or spongy material and dispose of as directed. Such
materials shall not be used in construction of grade.

3) All rocks and bouiders, when directed, shall be placed in embankments,
provided embankments are of sufficient depth to provide 12 inches or more
soil cover over such rocks or boulders. Such rock and boulders shall not be
placed under foundation when embankment is constructed principally of

soils.
B. Excavation
¢ Where rock is encountered in excavation, it shall be removed to a depth

below required grade as indicated on Drawings or as staked, with no points
of rock projecting above such depth. Final surface of rock shall be left so
that complete drainage will be provided, and no water will be pocketed at
any point. Refill over this surface shall be made of selected materials and
shall contain no stone or spalls larger than 4 inches, except when otherwise
provided on Drawings for rock roadbed. Ali refill shall be replaced in layers
not exceeding 12 inches in depth, loose measurement, and compacted.
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strong to strong limestone. The cored bedrock was found to have limestone
percentages ranging between 39 and 61 percent. The Rock Quality Designations
[RQD] of the cored bedrock ranged from 39 to 88 percent. Test Boring 2 was
terminated in the unweathered zone at a depth of 23.5 feet.

Four (4) moisture contents of the shale portion from the unweathered zone were 5.7,
6.0, 8.6 and 26.3 percent. The highest moisture content was performed on a piece of
the shale that had softened. An unconfined compression test was performed on a
sample of the drier shale, which yielded an unconfined compressive strength of 9,300
psf, which had a natural dry density of 142.2 pcf.

The limestone layers within all three zones of bedrock are relatively unweathered and
very hard in comparison to the shale portion of the bedrock. The Geologic Map of the
Walton Quadrangle indicates that the bedrock formation near the ground surface at the
project site is from the Ordovician Aged Fairview Formation. The Fairview Formation
ranges from about 50 to 65 percent limestone generally in beds less than 8 inches thick
and rarely as much as 18 inches thick that are irregular to evenly layered and common
lenticular in shape.

7.0 GROUNDWATER CONDITIONS
Test Borings 1 and 3 were noted to be dry during and upon completion of drilling. Test

Boring 2 was noted to be dry during drilling and because water was introduced to the
hole as part of the rock coring process, groundwater was noted at a depth of 9.0 feet
upon completion of drilling. The test borings were backfilled prior to leaving the site,
therefore, long-term water level readings could not be made. Based upon our
experience, periodic groundwater seepage can occur at the native soil/bedrock interface
and along limestone layers within the bedrock.

8.0 CONCLUSIONS AND RECOMMENDATIONS

8.1 _General
Based upon the test borings, a visual examination of the samples, the laboratory tests,
our understanding of the proposed construction, and our experience as Consulting Soil
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and Foundation Engineers in Kentucky, we have reached the following conclusions and
make the following recommendations.

The conclusions and recommendations of this report have been derived by relating the
general principles of the discipline of geotechnical engineering to the proposed
construction outlined by the Project Characteristics section of this report. Because
changes in surface, subsurface, climatic and economic conditions can occur with time
and location, we recommend for our mutual interest that the use of this report be
restricted to this specific project.

Our understanding of the proposed design and construction is based on the documents
provided to us at the time this report was prepared and which are referenced in the
Projects Characteristics section of this report. We recommend that our office be
retained to review the final design documents, plans, and specifications to assess any
impact, changes, additions or revisions in these documents may have on the
conclusions and recommendations of this geotechnical report. Any changes or
modifications which are made in the field during the construction phase which alter site
grading, structure locations, infrastructure or other related site work should also be
reviewed by our office prior to the implementations.

If conditions are encountered in the field during construction which vary from the facts of
this report, we recommend that our office be contacted immediately to review the
changed conditions in the field and make appropriate recommendations.

The scope of our services did not include any environmental assessment or
investigation for the presence or absence of wetlands or hazardous or toxic materials in
the soil, bedrock, surface water, groundwater or air, on or below or around this site.

We have performed the test borings and laboratory tests for our evaluation of the site
conditions and for the formulation of the conclusions and recommendations of this
report. We assume no responsibility for the interpretation or extrapolation of the data by
others.



The earthwork recommendations of this report presume that the earthwork will be
monitored continuously by an Engineering Technician under the direction of a Kentucky-
Licensed Geotechnical Engineer. We recommend that the Owner contract these
services directly with Thelen Associates, Inc.

It is our opinion that the site is suitable for the proposed water tank provided that the
recommendations contained herein are implemented. Recommendations for design
and construction of the proposed elevated water tank and for site development are
contained in the following paragraphs.

8.2 Tank Foundations
1. It is our opinion that the proposed 500,000-galion elevated tank may be

supported on spread footings consisting of one column pad per tank leg and one
column pad for the central riser. Due to the heavy loads, the spread footings will
most likely need to bear in the interbedded shale and limestone bedrock and can
| be proportioned for the allowable bearing pressures listed in the following table.
The allowable bearing pressures listed in the following table are based on full
dead and full live load.

Allowable
Bearing Material Depth of Penetration Bearing Pressure

(psf)
Brown Highly
Weathered Shale
and Limestone 6 inches 5,000
Bedrock with Clay
Layers
Olive Brown
Weathered Shale .
and Limestone 6 inches 8,000
Bedrock
Unweathered Gray
Shale and 6 inches 20,000
Limestone Bedrock

2. We recommend that efforts be made to maintain the moisture content of the
bearing soils. A “lean” concrete mud mat (minimum 500 pounds per square inch
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at 28 days) should be placed over the bearing soils if the excavations must
remain open for an extended period of time.

3. All exterior footing bottoms should be placed at least 30 inches below the
proposed finish exterior grades for frost protection. It is recommended that the
bottoms of all footings not be supported higher than a relationship of 2 horizontal
to 1 vertical upward from the invert of any paralleling or nearly paralleling
existing or proposed utility trenches.

4. We recommend that footing excavations be made to neat lines and grades so
that concrete can be placed directly against the banks of excavations without
forming. It is also important that good surface drainage be maintained during
and after construction to prevent water from ponding in and around footing
excavations. Loose soil, debris, excess surface water, and/or soils disturbed by
exposure should be removed from the bearing surface prior to concrete
placement.

5. It is recommended that all footing excavations be reviewed by our Project
Geotechnical Engineer or his/her representative prior to placing concrete to
determine that the bearing soils and surfaces are consistent with the
recommendations contained herein.

8.3 Site Preparation and Earthwork

8. We recommend that any cut or fill areas be stripped of vegetation and topsoil.
The vegetation should be wasted off site and the topsoil (if encountered) may be
used for yard grading, as needed.

7. After general site stripping, all surfaces upon which fill, or any proposed
pavement, will be placed should be proofrolled with a heavily loaded piece of
equipment under the review of the Project Geotechnical Engineer or his/her
representative. Any soft or yielding soils detected during the proofroll should be
undercut to firm non-yielding soils. The base of all undercut and approved
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10.

proofrolled surfaces should then be compacted to at least 95 percent of the
standard Proctor maximum dry density, ASTM D698, prior to filling.

We recommend that all new fill soils consist of on-site clean clay soils relatively
free of topsoil, vegetation, trash, construction debris, frozen materials, particles
over 6 inches in maximum thickness, or other deleterious materials. The new fill
should be placed on the prepared surfaces in shallow horizontal layers, 6 to 8
inches in loose thickness. The fill should be compacted to at least 95 percent of
the maximum dry density determined by the standard Proctor moisture-density
test, ASTM D698, in any proposed fill areas. The moisture content of the fill at
the time of compaction should be maintained within 2 percent below to 3 percent
above the optimum moisture content. We recommend that the subgrade soils
within the top 8 inches beneath the proposed pavement areas be moisture-
conditioned to within 2 percent of the optimum moisture content and compacted
to at least 100 percent of the standard Proctor maximum dry density (ASTM
D698) immediately prior fo the pavement construction so that the subgrades are
moist and well-compacted at that time.

It is our opinion that the on-site native clayey soils and shales should be suitable
for reuse as new compacted and tested fill, provided they are moisture-
conditioned to within the criteria listed above. The shale can be used provided
that it is pulverized to a soil-like consistency. The limestone floaters should be
segregated from shallow fill depths. Under no circumstances should limestone
layers thicker than 6 inches be incorporated into the new compacted fills. It is
noted that some of the clay soils at the site have relatively high in situ moisture
contents and will require some aerating and drying to reduce their moisture
contents to near optimum to obtain the recommended degree of compaction.

It is advisable that the earthwork operations involving the on-site soils be carried
out during a dry season and that a sufficient gradient be maintained at the
ground surface to prevent ponding of surface water. The on-site soils,
consisting basically of low to moderately plastic clay soils and shale, are
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susceptible to softening and possible shrink/swell considerations during and
following periods of precipitation. Experience has found that the optimum
season of the year for earthwork in the northern portion of Kentucky is during the
months of May through October because of the historically more favorable
weather conditions during that period.

8.4 Excavations

11.

12.

13.

For foundation and utility excavations, it is anticipated that conventional rubber-
tired and track-mounted equipment will be able to readily excavate the clayey
overburden soils at this site. The bedrock, however, will be much more difficult
to excavate and generally necessitates conventional track-mounted equipment,
particularly in narrow utility trenches or small foundation excavations. Bedrock
excavation at the site can become taxing if larger percentages of limestone are
encountered or occasional thick layers of limestone are encountered. Our
judgment is that it will require rock teeth and/or a pneumatic hoe hammer to
loosen the limestone from the bottom and side walls of the excavations in order
for it to be able to be excavated with a track-mounted hoe in these cases. The
degree of difficulty will increase with the depth of penetration into the bedrock,
and in particular where the unweathered gray shale and limestone is
encountered.

All clay and shale used as trench backfill should be moisture-conditioned to
within 2 percent below to 3 percent above optimum moisture content for
compaction, and then placed in shallow level layers, 6 to 8 inches thick, with
each layer compacted to densities not less than 95 percent, ASTM D698.
Granular backfill should be placed in shallow level layers, 4 to 6 inches thick,
and compacted to at least 75 percent relative density as per ASTM D4253 and
D4254. Under no conditions should any backfill be flushed in an attempt to
obtain compaction.

The Contractor should be responsible for the stability and safety of all
excavations and should exercise all necessary cautions to shore, slope or
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15.

16.

otherwise maintain stable excavations to protect workers. All excavations
should be made and maintained in accordance with all federal, state and local

regulations.

8.5 Erosion
14.

We recommend that site grades be set to promote drainage away from the
proposed tank and any proposed parking or drive areas.

During construction, straw bales and/or silt fences should be staked across
areas of concentrated run-off to minimize the amount of soil carried from the
construction site. Scarified areas should be seeded and strawed, paved, -
sodded, or otherwise protected from erosion as soon as possible after final
grading is completed.

If any portions of construction are undertaken during the winter or spring months
of the year, we recommend that no fill, concrete or pavement be placed over
frozen or saturated soils.

8.6 Seismicity

All commercial building project plans and specifications are required to meet the
provisions of the current Kentucky Building Code, referred to as KBC 2007. KBC 2007
has adopted the earthquake having a 2 percent probability of exceedance (POE) in any

50-year period as the basis for seismic design. Earlier codes had used the earthquake
having a 10 percent POE in any 50-year period as the basis for seismic design.
Another KBC 2007 requirement is that local site geology, including overburden soils
above the bedrock, be factored into the determination of seismic parameters to be used

in structural design.

17. We have assumed an Occupancy Category of IV for the proposed 500,000-

galion elevated water tank. We recommend that the Project Structural Engineer
verify this information. The proposed water tank will be supported on spread
footings bearing in at least the highly weathered zone of the bedrock. Based on

12



our assessment of the site conditions, it is our opinion that the following seismic
parameters will be applicable to the proposed water tank.

Category/ |Designation/
Parameter Value Notes
Occupancy \V; stumed value, to be confirmed by the Owner, Architect,
Category nd Structural Engineer (see the 2006 IBC Table 1604.5)
Ss 0.1929g  § at 38.785°N/Long. -84.61°W
S, 0.080 g County: Grant
Site Class B Per the 2006 IBC Table 1613.5.2
Fa 1.0 Per the 2006 IBC Table 1613.5.3(1)
Fy 1.0 Per the 2006 1BC Table 1613.5.3(2)
Swms 0.192 g |Perthe 2006 IBC Equation 16-37
Swm1 0.080 g [Per the 2006 IBC Equation 16-38
Sps 0.128 g  [Per the 2006 IBC Equation 16-39
Spi 0.053 g |Perthe 2006 IBC Equation 16-40
Seismic Design A Per the 2006 IBC Tables 1613.5.6(1) and 1613.5.6(2) (To
Category he determined by the Project Structural Engineer)

18. According to the KBC 2007 “Seismic Design Category is permitted to be
determined from Table 1613.5.6(1) when ltems 1 through 4 of Section
1613.5.6.1 apply. These items involve the fundamental period of the structure,
T., in each of the two orthogonal directions. The Project Structural Engineer will
need to determine the Seismic Design Category based on these criteria.

19. Some special foundation and building design criteria in Chapters 16 through 18
of the KBC may be applicable. We recommend that a Kentucky-Licensed
Structural Engineer be involved in the interpretation and the implementation of
the applicable design criteria.

9.0 CLOSURE
We are enclosing with this report a reprint of "Important Information About Your
Geotechnical Engineering Report" published by ASFE, Professional Firms Practicing in
the Geosciences, which our firm would like to introduce to you at this time.
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We appreciate the opportunity to provide our consulting services to you for the
proposed water tank. Should you have any questions regarding this report, please do
not hesitate to contact us. We look forward to following through with you on this project
by providing the necessary construction review and testing services.

Respectfully submitted,
THELEN ASSOCIATES, INC.

Michelle E. Casto, P.E.
Staff Geotechnical Engineer

Donald B. Thelen, P.E.
Principal Geotechnical Engineer

MEC/DBT:mec
111026E

Copies submitted: 1 — Client
1 — Bullock Pen Water District
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APPENDIX

ASFE Report Information

Tabulation of Laboratory Tests

Unconfined Compressive Strength Test Forms

Boring Plan, Drawing 111026E-1

Test Boring Logs

Soil Classification Sheet

Rock Classification Sheet
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Important Information about Your

- Geotechnical Engineering Report —

Subsurface proflems are a principal cause of construction delays. cost overruns, claims, and disputes.

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.

Geotechnical Services Are Performed for
Specific Purposes, Persons, and Projects
Geotechnical engineers stucture their services to meet the specific needs of
their clients. A geotechnical engineering study conducted for a civil engi-
neer may not fulfili the needs of a construction contractor or even another
civil engineer, Because each geotechnical enginesring study is unique, each
geotechnical engineering report is unique, prepared sofely for the client. No
ong except you should rely on your geotechnical engineering report without
first conferring with the geatechnical engineer who prepared it. And no one
— not even you — should apply the report for any purpose of project
except the one originalfy contemplated.

Read the Full Report

Serious problems have occurred because those relying on a geotechnical
engineering report did not read it all. Do not rely on an executive summary.
Do not read selected efements only.

A Geotechnical Engineering Report I3 Based on

A Unigue Set of Project-Specific Factors
Geotechnical engineers consider a number of unique, project-specific fac-
tors when establishing the scope of a study. Typical factors include: the
client's goals, objectives, and risk management preferences; the general
nature of the structure involved, its size, and configuration; the location of
the structure on the site; and other planned or existing site improvements,
stich as access roads, parking lots, and underground utilities. Unless the
geotechnical engineer who conducted the study specifically indicates oth-
erwise, do rot rely on a geotechnical engineering report that was:

e not prepared for you,

* ot prepared for your project,

» not prepared for the specific site explored, or

o completed before important project changes were made.

Typical changes that can erode the reliability of an existing geotechnical

engineering report include those that affect:

o the function of the proposed structure, as when it's changed from a
parking garage to an office building, or from a light industrial plant
to a refrigerated warehouse,

N

elevation, configuration, location, orientation, or weight of the
proposed structure,

* compasition of the design team, or

*  project ownership.

As a general rule, afways inform your geotechnical engineer of project
changes—even minor ones—and request an assessment of their impact.
Geolechnical engineers cannot accept responsibilily or liability for problems
that occur because their reports do not consider developments of which
they were not informed.

Suhisurface Conditions Can Change

A geotechnical engineering report is based on conditions that existed at the
time the study was performed. Do not rely on a geotechnical engineering
report whose adequacy may have been affected by: the passage of time; by
man-made events, such as construction on ar adjacent to the site; or by
natural events, such as floods, earthquakes, or groundwater fluctuations.
Always contact the geotechnical engineer before applying the report to
determine if it is stili reliable. A minor amount of additional testing or
analysis could prevent major problems.

Most Geotechnical Findings Are Professional
Opinions

Site exploration identifies subsurface conditions enly at those points where
subsurface tests are conducted or samples are taken. Geotechnical engi-
neers review field and laboratory data and then apply their professional
judgment to render an opinion ahout subsurface conditions throughout the
site. Actual subsurface conditions may differ—sometimes significantly—
from those indicated in your report. Retaining the geotechnical engineer
who developed your report to provide construction observation is the
most effective method of managing the risks associated with unanticipated
conditions.

A Report's Recommendations Are Nof Final

Do nit overrely on the construction recommendations included in your
report’-.-‘f]hose recommendations are not final, because geotechnical engi-
neers develop them principally from judgment and opinion. Geotechnical
engineers can finalize their recommendations only by observing actual




(subsuﬂace conditions revealed during construction. The geolechnical
enginegr who developed your report cannol assume responsibilily or
liabilily for the report’s recommendations if that engineer does not perform
construction observation.

A Geotechnical Engineering Report is Subject to
Misinterpretation

Other design team members' misinterpretation of geotechnical engineering
reports has resulted in costly problems. Lower that risk by having your geo-
technical engineer confer with appropriate members of the design team after
submitting the report. Also retain your geotechnical engineer to review perti-
nent elements of the design ieam's plans and specifications. Contractors can
also misinterpret a geotechnical engineering report. Reduce that risk by
having your geotechnical engineer participate in prebid and preconstruction
conferences, and by providing construction observation.

Do Not Redraw the Engineer's Loygs

Geotechnical engineers prepare final boring and testing logs based upon
their interpretation of field fogs and laboratory data. To prevent emors or
omissions, the logs included in a geotechnical engineering report should
never be redrawn for inclusion in architectural or other design drawings.
Only photographic or electronic reproduction is acceplable, but recognize
that separating logs from the report can efevate risk.

Give Gontractors a Complete Report and
Gukiance

Some owners and design professionals mistakenly believe they can make
contractors liable for unanticipated subsurface conditions by limiting what
they provide for bid preparation. To help prevent costly problems, give con-
tractors the complete geotechnical engineering report, butpreface it with a
clearly written letter of transmitial. In that letter, advise contractors that the
report was not prepared for purposes of bid development and that the
reporl's accuracy is limited; encourage them to confer with the geotechnical
engineer who prepared the report (@ modest fee may be required) and/or to
conduct additional study to obtain the specific types of information they
need or prefer. A prebid conference can also be valuable. Be sure conirac-
fors have sufficient time to pertorm additional study. Only then might you
be in a position to give contractors the best information available to you,
while requiring them to at least share some of the financial responsibilities
stemming from unanticipated conditions.

Read Responsibility Provisions Closely

Some clients, design professionals, and contractors do not recognize that
geotechnical engineering is far less exact than other engineering disci-
plines. This lack of understanding has created unrealistic expectations that
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have led to disappointments, claims, and disputes. To help reduce the risk
of such outcomes, geotechnical engineers commonly include a variety of
explanatory provisions in their reports. Sometimes {abeled *limitations"
many of these provisians indicate where geotechnical engineers' responsi-
bilities begin and end, to help others recognize their own responsibilities
and risks. Read these provisions closely. Ask questions. Your geotechnical
engineer should respond fully and frankly.

Geoenvironmental Goncerns Are Not Covered

The equipment, techniques, and personnel used to perform a geoenviron-
mental study differ significantly from those used to perform a geotechnical
study. For that reason, a geotechnical engineering report does not usually
relate any geoenvironmentat findings, conclusions, or recommendations;
£.g., about the likelinood of encountering underground storage tanks or
regulated contaminants. Unanticipated environmental problems have led to
numerous project failures. If you have not yel obtained your own geoenvi-
ronmental information, ask your geotechnical consultant for risk manage-
ment guidance. Do not rely on an environmental report prepared for some-
one else.

Obtain Professional Assistance To Deal with Mold
Diverse strategies can be applied during building design, construction,
operation, and maintenance to prevent significant amounts of mold from
growing on indoor surfaces. To be effective, all such strategies should be
devised for the express purpose of mold prevention, integrated into a com-
prehensive plan, and executed with diligent oversight by a professional
mold prevention consultant. Because just a small amount of water or
moisture can lead to the development of severe mold infestations, a num-
ber of mold prevention strategies focus on keeping building surfaces dry.
While groundwater, water infiliration, and similar issues may have been
addressed as par! of the geotechnical engineering study whose findings
are conveyed in this report, the geotechnical engineer in charge of this
project is not a mold prevention consultant; none of the services per-
formed in connection with the geotechnical englneer’s study
were designed or conducted for the purpose of mold preven-
tion. Proper implementation of the recommendations conveyed
in this report will not of itself be sufficient lo prevent mold from
growing in or on the structure involved.

Rea;‘on Your ASFE-Member Geotectincial
Engineer for Additional Assistance

Membership in ASFE/Te Best PropLE on EARTH exposes geotechnical
engineers to a wide array of risk management techniques that can be of
genuine benefit for evaryone involved with a construction project. Confer
with your ASFE-member geotechnical engineer for more information.

J

ASFE

8811 Colesville Road/Suite G106, Silver Spring, MD 20910
Telephone: 301/565-2733  Facsimile: 301/588-2017
e-mail: info@asfe.org  wwwasfe.org

Copyright 2004 by ASFE, Inc. Duplication, rsproduction, or copying of this documennt, in whole or In part, by any means whatsoever, Is strictly prohibited, except with ASFES
specific written permission. Excerpting, quoting, or otherwiss extracting wording from this document is permitted only with the axpress written permission of ASFE, and only for
purpeses of scholarly ressarch or book review. Only msmbers of ASFE may use this document as a complement to or as an element of a geotachnical enginsering report. Any other
firm, individual, or other entity that so uses this document without being an ASFE member coukd bs commiiing negligent or Intentional (fraudulent) misrepresentation.
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THELEN ASSOCIATES, INC.
1398 COX AVENUE

ERLANGER, KENTUCKY 41018-1 002

GEOTECHNICAL EXPLORATION
500,000 GALLON ELEVATED TANK
BULLOCK PEN WATER DISTRICT
GRANT COUNTY, KENTUCKY

111026E
TABULATION OF LABORATORY TESTS
Atterberg Limits, "~ Unconfined
Boring | Sample Depth, ft. Moisture % Natural Dry | Compressive UscCs
Number | Number | From® " To Content, % LEL 1 PL Pl Density, pef | ‘Strength, psf Classification
1 2 2.5 4.0 20.3
3 5.0 6.5 17.5
4 7.5 9.0 11.0
5 100 | 115 24.6
6 12.5 | 14.0 141
2 PT-2 3.7 4.2 26.7 50 27 23 95.4 1,850 CH
3 5.0 6.5 25.0
4 7.5 9.0 25.7
6 12.5 14.0 26.0
RC-8A 162 | 163 23.6
RC-9B 16.4 | 16.5 57
RC-10A | 216 | 218 8.6
RC-10B | 221 | 228 6.0 142.2 9,300
3 2 2.5 4.0 23.0
3 5.0 6.5 20.2 47 26 21 CL
4 7.5 9.0 16.2
5 100 | 115 14.8




T H E I- E NASSOCU\TES, INC. www.thelenassoc.com

Geotechnical e Testing Engineers Offices
Erlanger, Kentucky
v * 1398 Cox Avenue, Erlanger, Kentucky 41018-1002 / 859-746-9400 { Fax 859-746-9408 Lexington, Kentucky
Cincinnati, Ohio
Dayton, Ohio

UNCONFINED COMPRESSIVE STRENGTH OF COHESIVE SOIL, ASTM - D2166
UNIT WEIGHT AND NATURAL MOISTURE
CLIENT : CMW, Inc. DATE: 2/9/2012
PROJECT NO.; 111026E
PROJECT: Geotechnical Exploration, 500.000 Gallon Elevated Tank, Bullock Pen WD
LOCATION: Grant County, Kentucky

BORING NO.: 2 2 DEPTH (ft.): 3.7-4.2
SAMPLE DESCRIPTION: Brown moist medium stiff CLAY, trace iron oxide stains with shale fragments (colluvium)

SAMPLE OBTAINED BY: Shelby Tube CONDITION: Undisturbed
NATURAL UNIT WEIGHT FAILURE SHAPE WATER CONTENT AFTER SHEAR
AVERAGE DIAMETER (in.): 2.86 CAN NUMBER: KP-3
HEIGHT (in.): 5.64 WET WEIGHT + CAN (bs.): = 3.47
HEIGHT TO DIAMETER RATIO: 1.97 DRY WEIGHT + CAN (bs).  2.94
AVERAGE AREA (sq. ft.): 0.0447 WEIGHT WATER (Ibs.): 0.53
VOLUME (cu. ft.): 0.0210 WEIGHT CAN (lbs.): 0.93
WET WEIGHT (Ibs.): 2.54 WEIGHT SOLID (bs.): 2.00
DRY WEIGHT (lbs.): 2.01 ﬂ MOISTURE (%): 26.7
DRY DENSITY (pcf): 95.4 z
PROVING RING NO.: QC200 F
DEFORM CORR. 2,000
DIAL  |LOADDIAL| LOAD |STRAIN| AREA | STRESS 1800 o~
(0.001in.) | (0.001in) | (bs) | %) | ®> | (psh g // N
0 0 0.0 0.0 | 0.0447 0 1,600 Joe o \
25 30 30.1 04 | 00449 670 /
50 55 54.8 0.9 [0.0451] 1214 1,400
75 77 766 | 1.3 | 0.0453 | 1.689 < 1200 /|
100 81 806 1.8 ] 00455] 1,770 g /
125 82 82.0 2.2 | 0.0458 | 1,792 - 1,000
150 85 85.0 27 ] 0.0460 | 1,849 4 /
175 73 72.7 31 J00462| 1,575 s 800
400 / i
200 |
00 1.0 20 3.0 4.0
Strain (%)
AVERAGE RATE OF STRAIN TO FAILURE (%/min) | 1.0
STRAIN AT FAILURE (%) 2.7
UNCONFINED COMPRESSIVE STRENGTH (psf) 1,850
SHEAR STRENGTH (psf) 925

REMARKS :



www.thelenassoc.com

TH E I-E NASSOCIATES, INC.
Geotechnical ¢ Testing Engineers
S

Offices
Erlanger, Kentucky
Lexington, Kentucky
Cincinnati, Ohio
Dayton, Ohio

+ 1398 Cox Avenue, Erlanger, Kentucky 41018-1002 / 859-746-3400 / Fax 859-746-9408

UNCONFINED COMPRESSIVE STRENGTH OF INTACT ROCK CORE, ASTM - D2938
UNIT WEIGHT AND NATURAL MOISTURE

CLIENT : CMW, {nc. DATE: 2/16/2012
PROJECT NO: 111026E
PROJECT: Geotechnical Exploration, 500,000 Galion Elevated Tank, Bullock Pen WD

LOCATION: Grant County, Kentucky

BORING NO.: 2 SAMPLE NO.: RC-10B
SAMPLE DESCRIPTION: Gray moist extremely weak SHALE (bedrock)
BEDROCK FORMATION: Fairview Formation

SAMPLE OBTAINED BY: Rock Core CONDITION: Undisturbed

DEPTH (ft). 22.1-22.5

LOAD DIRECTION 80° TO LITHOLOGY

NATURAL UNIT WEIGHT FAILURE SHAPE WATER CONTENT AFTER SHEAR

AVERAGE DIAMETER (in.): 1.96 CAN NUMBER: G6
HEIGHT (in.): 4.47 WET WEIGHT + CAN (lbs):  2.08
HEIGHT TO DIAMETER RATIO:  2.28 DRY WEIGHT + CAN (Ibs.): 2.01
AVERAGE AREA (sq. ft.): 0.0210 WEIGHT WATER (Ibs.): 0.07
VOLUME (cu. ft.): 0.0078 WEIGHT CAN (Ibs.): .0.90
WET WEIGHT (lbs.): 1.18 WEIGHT SOLID (Ibs.): 1.1
DRY WEIGHT (Ibs.): 1.11 MOISTURE (%): 6.0
DRY DENSITY (pcf): 142.2
PROVING RING NO.: Qc200 = _ TEST TEMPERATURE: 70°F
DEFORM | LOAD 10,000 ;
DIAL DIAL LOAD |STRAIN|STRESS 6000 i L
(0.001 in.) | (0.001in)| (Ibs) (%) (ps) .
0 0 0 0.0 0 8,000
10 8 8 0.2 381 /
20 11 11 0.4 524 7,000 /
30 14 14 0.7 667 = 6000
40 19 19 0.9 905 ] /
50 24 24 11 1,143 ~ 5,000 .
60 30 30 13 1,429 @ /
70 38 38 16 | 1810 a 4000 ¢ / ]
80 48 48 18 2,286 3.000 3
90 59 59 2.0 2,810 ‘ /
100 69 69 22 3,286 2,000
110 79 79 25 3,763 /
120 92 92 2.7 4,382 1,000
140 113 113 31 5,382 0
e —ias | 4| 5002 0.0 20 40 5.0
200 185 185 45 8.811 Strain (%)
210 194 194 47 9.240 AVERAGE RATE OF STRAIN TO FAILURE (%/min.) 1.3
220 196 196 4.9 9,335 STRAIN AT FAILURE (%) 4.9
UNCONFINED COMPRESSIVE STRENGTH (ksf) 9.3
SHEAR STRENGTH (ksf) 4.7

REMARKS :
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T H E L E NASSOC'ATES, INC. www. thelenassoc.com

Geotechnical » Testing Engineers Offices
Erlanger, Kentucky
v « 1398 Cox Avenue, Erlanger, Kentucky 41018-1002 / 859-746-9400 / Fax 859-746-9408 Lexington, Kentucky

Cincinnati, Ohi
LOG OF TEST BORING Dayton, Ohio
cuent:_ CMW Inc. BORING # 1 .
prOJECT: Geotechnical Exploration, 500,000 Gallon Elevated Tank, Bullock Pen Water District, Grant Co., _ jop4 _111026E
LocATION OF BorinG: A shown on Boring Plan, Drawing 111026E-1 /Kentucky
SOIL DESCRIPTION STRATA| DEPTH SAMPLE
ELEV. COLOR, MOISTURE, DENSITY, PLASTICITY, SIZE, PROPORTIONS DEPTH | SCALE —
Cond Blows/6" No. {Typel. -
900.6 SURFACE 0.0 inches
Brown moist medium stiff SILTY CLAY, trace topsoil and 1.0 41 3-4-5 1A |DS] 18
899.6 roots. 2.0 - 1B
Brown moist stiff to very stiff SILTY CLAY, trace hairlike g1 5-6-8 2 |DS} 18
808.6 roots and iron oxide stains. 4.5 -
5
896.1 Brown moist very stiff CLAY with iron oxide stains. g1 3-5.8 3 Ips! 18
7.0
Mottled brown moist very stiff SILTY CLAY with shale .
893.6 fragments, trace iron oxide stains (colluvium). =1 10-18-12 4 losl| 18
interbedded brown to olive brown moist extremely weak -
highly weathered SHALE and gray medium strong to strong 10 — 1 466 D
LIMESTONE with clay layers (bedrock). ] 6 5 |bs| 18
888.6 12.0 -
Interbedded olive brown to gray moist extremely weak -
weathered SHALE and gray medium strong to strong 14.0 -1 1| 215050 | 6 |[DS{ 18
886.6 LIMESTONE (bedrock). -
15 -
Bottom of test boring at 14.0 feet. -
.
20 —
E
25 —
-
Datum MSL Hammerwt. __ 140 lbs. Hole Diameter 8 in. Foreman LW/ BDA
Surf. Elev. 900.6 ft. HammerDrop __30 in. Rock Core Dia -~ __in. Engineer MEC
Date Started 1/5/12 Pipe Size 0.D.2 in. Boring Method 3-1/4" HSA  Date Completed 1/5/12
SAMPLE CONDITIONS SAMPLE TYPE GROUND WATER DEPTH BORING METHOD
D - DISINTEGRATED DS - DRIVEN SPLIT SPOON FIRST NOTED None HSA - HOLLOW STEM AUGERS
| - INTACT PT - PRESSED SHELBY TUBE AT COMPLET(ON D[y ft CFA - CONTINUOUS FLIGHT AUGERS
U - UNDISTURBED CA - CONTINUOUS FLIGHT AUGER AFTER___ - DC - DRIVING CASING
L -LOST RC - ROCK CORE BACKFILLED _ Immgd hrs MD - MUD DRILLING

STANDARD PENETRATION TEST - DRIVING 2" 0.D. SAMPLER 1' WITH 140# HAMMER FALLING 30", COUNT MADE AT 6" INTERVALS



T H E l- E NASSOCIATES, INC. www. thelenassoc.com

Geotechnical * Testing Engineers Offices
Erlanger, Kentucky

v * 1398 Cox Avenue, Erfanger, Kentucky 41018-1002 / 859-746-9400 / Fax 859-746-9408 Lexington, Kentucky

Cincinnati, Ohi
LOG OF TEST BORING Dayton, Ohio_
cuenT:__ CMW Inc. BORING # 2
prosecT:_Geotechnical Exploration, 500,000 Gallon Elevated Tank, Bullock Pen Water District, Grant Co.. Joss _111026E
LOCATION oF BoRING: _As shown on Boring Plan, Drawing 111026E-1 /Kentucky
SOIL DESCRIPTION STRATA| DEPTH
ELEV. COLOR, MOISTURE, DENSITY, PLASTICITY, SIZE, PROPORTIONS OenH [ soaLe SAMPLE -
Cond Blows/6" No. |Type |, €c-
896.8 SURFACE 0.0 inches
1.0 11 - 1
Brown moist medium stiff SILTY CLAY with topsoil and 2.0 ] 2-3-4 1'8 DS| 18
roots. : -1
895.8 30 e
Brown moist stiff SILTY CLAY, trace roots and iron oxide -] 24
894.8 stains. 5 u 2 |PT 57
Mottled brown moist very stiff SILTY CLAY with iron oxide 1 5-5-6 3 [Ds] 18
893.8 stains and shale fragments (colluvium). ]
Brown moist very stiff CLAY with shale fragments and iron a1 5-6-8 4 |DS| 18
887.3 oxide stains (colluvium) (CH). 9.5 .
10
Interbedded brown, trace gray moist extremely weak highly 7] U 5 |pT 22/
weathered SHALE and gray medium strong to strong 120 ~ 24
LIMESTONE (bedrock). ]
884.5 ( ) I 5-7-9 6 |DS| 18
interbedded brown to olive brown moist extremely weak 145 -
highly weathered SHALE and gray medium strong to strong - 15—
882.3 LIMESTONE with clay layers (bedrock). 155 ' 50/2" 7 |DS{ 2
Interbedded gray moist extremely weak SHALE and gray - 8 |RC %/
881.3 medium strong to strong LIMESTONE (bedrock). 185 ] %
Gray, trace brown moist extremely weak SHALE and thin to ]
medium bedded, light gray medium strong to strong marled 20 -]
LIMESTONE. The limestone is 39 percent and in beds - 9 |RC %
ranging from 3/4 to 5 1/4 inches thick. Fairview Formation. 7 60
[RQD= 39 percent] (bedrock). —
878.3 23.5 .
Gray moist extremely weak SHALE and thin to medium 7]
bedded, light gray medium strong to strong LIMESTONE. 25
Limestone is 61 percent and in beds ranging from 1/4 to 5 ]
1/4 inches. Fairview Formation [RQD= 88 percent] -
873.3 (bedrock). T
Bottom of test boring at 23.5 feet. -
*Note: Water was added at a depth of 15.5 feet during the _
coring process. 7
Datum MSL Hammer WA, 140 Ibs. Hole Diameter 8 in.  Foreman LW/ BD-1
Surf.Elev. ___ B896.8 ft  HammerDrop _ 30 in. Rock Core Dia 1-7/8 in. Engineer MEC
Date Started 1/5/12 Pipe Size 0.D.2 in. Boring Method 3-1/4" HSA _ Date Completed 1/5/12
SAMPLE CONDITIONS SAMPLE TYPE GROUND WATER DEPTH BORING METHOD
D - DISINTEGRATED DS - DRIVEN SPLIT SPOON FIRST NOTED fl.  HSA - HOLLOW STEM AUGERS
I JINTACT PT - PRESSED SHELBY TUBE AT COMPLETION 90 ft.  CFA - CONTINUOUS FLIGHT AUGERS
U - UNDISTURBED CA - CONTINUOUS FLIGHT AUGER AFTER___ -~ hrs. _— ft.  DC - DRIVING CASING

L -LosT RC - ROCK CORE BACKFILLED Immed. —_ hrs. MD - MUD DRILLING
STANDARD PENETRATION TEST - DRIVING 2" O.D SAMPLER 1" WITH 140# HAMMER FALLING 30"; COUNT MADE AT 6" INTERVALS



T H E I-E NASSOCIATES, INC. www.thelenassoc.com

Geotechnical ¢ Testing Engineers Offices
Erlanger, Kentucky
v « 1398 Cox Avenue, Erlanger, Kentucky 41018-1002/ 859-746-9400 / Fax 859-746-9408 Le)éi_ng_ton,tlSESthlgcky
LOG OF TEST BORING Dayton, Ohio
cuent:__CMW Inc. BORING # 3
proJECT: Geatechnical Exploration, 500,000 Gallon Elevated Tank, Bullock Pen Water District, Grant Co.,  joa4 _111026E
LOCATION OF 80RING: _As shown on Boring Plan, Drawing 111026E-1 /Kentucky
SOIL DESCRIPTION STRATA | DEPTH A
ELEV. COLOR, MOISTURE, DENSITY, PLASTICITY, SIZE, PROPORTIONS il e SAMPLE -
Cond Blows/6" No. {Type|. ne¢
891.4 SURFACE 05 inches
Brown moist medium stiff SILTY CLAY, trace topsoil, roots -1 34-5 }A DS} 18
890.9 and iron oxide stains. 20 . B
Brown moist stiff SILTY CLAY, trace iron oxide stains and a1 3-5-6 2 (DS} 18
889.4 roots. 4.5 -
5
Brown moist very stiff SILTY CLAY trace roots and iron 1 6-8-11 3 Ips) 18
886.9 oxide stains. » 7.0
Mottled brown, trace gray moist very stiff SILTY CLAY with — 1 10-22-23 4 losl 18
884.4 shale fragments and iron oxide stains {colluvium) (CL). i
interbedded brown moist extremely weak highly weathered 10 = 1 22.15-8 5 |ps| 18
SHALE and gray medium strong to strong LIMESTONE 12 . e
879.4 (bedrock). 0 -
interbedded brown, trace gray moist extremely weak highiy 14.0 1 30-22-50 6 |DS| 18
weathered SHALE and gray medium strong to strong —
877.4 LIMESTONE (bedrock). 15—
Bottom of test boring at 14.0 feet. —
20
25 —
-
Datum MSL Hammer W1, 140 Ibs. Hole Diameter 8 in. Foreman LW/ BD-1
Surf. Elev. 891.4 ft. Hammer Drop 30 in. Rock Core Dia. --_____In. Engineer MEC
Date Started 1/5/12 Pipe Size 0.D. 2 in. Boring Method 3-1/4" HSA _  Date Completed 1/5/112
SAMPLE CONDITIONS SAMPLE TYPE GROUND WATER DEPTH BORING METHOD
D - DISINTEGRATED DS - DRIVEN SPLIT SPOON FIRST NOTED None f.  HSA-HOLLOW STEM AUGERS
I - INTACT PT - PRESSED SHELBY TUBE AT COMPLETJON Q[y ﬂ CFA - CONTINUOUS FLIGHT AUGERS
U - UNDISTURBED CA - CONTINUOUS FLIGHT AUGER AFTER __ - DC - DRIVING CASING
L -LOST RC - ROCK CORE BACKFILLED Immgd hrs MD - MUD DRILLING

STANDARD PENETRATION TEST - DRIVING 2" 0.D. SAMPLER 1' WITH 140# HAMMER FALLING 30"; COUNT MADE AT 6" INTERVALS
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Geotechnical  Testing Engineers Officas
Erlanger, Kentucky
® 1398 Cox Avenue, Erlanger, Kentucky 41018-1002 / 859-746-9400 / Fax 859-746-9408 Lexington, Kentucky
Cincinnati, Ohio

Dayton, Ohio
SOIL CLASSIFICATION SHEET
NON COHESIVE SOILS
(Silt, Sand, Grave!l and Combinations)
Density Particle Size Identification
Very Loose - 5 blows/t. or less Boulders - 8 inch diameter or more
Loose - 61010 blows/ft. Cobbles - 3 to 8 inch diameter
Medium Dense - 11 to 30 blows/ft. Gravel - Coarse -3/4to 3inches
Dense - 31 to 50 blows/ft. - Fine - 3/16 to 3/4 inches
Very Dense - 51 blows/ft. or more
Sand - Coarse - 2mmto 5mm
(dia. of pencil lead)
Relative Properties - Medium - 0.45mm to 2mm
Descriptive Term Percent {dia. of broom straw)
Trace 1-10 - Fine - 0.075mm to 0.45mm
Little 11 ~20 (dia. of human hair)
Some 2135 Silt - 0.005mm to 0.075mm
And 36 - 50 (Cannot see particles)
COHESIVE SOILS
(Clay, Silt and Combinations)
Unconfined Compressive
Consistency Field Identification Strenath (tons/sq. ft.}
Very Soft Easily penetrated several inches by fist Less than 0.25
Soft Easlly penetrated several inches by thumb 0.25 - 0.5
Medium Stiff Can be penetrated several inches by thumb with moderate effort 0.5-1.0
Stiff Readily indented by thumb but penetrated only with great effort 1.0-20
Very Stiff Readily indented by thumbnail 2.0-4.0
Hard Indented with difficuity by thumbnail Over 4.0

Classification on logs are made by visual inspection.

Standard Penetration Test ~ Driving a 2.0” 0.D., 1 3/8” L.D., sampler a distance of 1.0 foot into undisturbed soil with a
140 pound hammer free falling a distance of 30 inches. It is customary to drive the spoon 6 inches to seat into
undisturbed soil, then perform the test. The number of hammer blows for seating the spoon and making the tests are
recorded for each 6 inches of penetration on the drill log (Example - 6/8/9). The standard penetration test resuits can
be obtained by adding the last two figures (i.e. 8+9=17 blows/ft.). Refusal is defined as greater than 50 blows for 6
inches or less penetration.

solid line (
change.

Strata Changes - In the column “Soil Descriptions” on the drill log, the horizontal lines represent strata changes. A

) represents an actually observed change; a dashed line (— — ——) represents an estimated

Groundwater observations were made at the times Indicated. Porosity of soil strata, weather conditions, site
topography, etc., may cause changes in the water levels indicated on the logs.
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Geotechnical » Testing Engineers Offices

Eranger, Kentucky
v * 1398 Cox Avenus, Erlanger, Kentucky 41018-1002 / 853-746-3400 / Fax 859-746-9408  Lexington, Kentucky
Cincinnati, Ohio

Dayton, Ohio
ROCK CLASSIFICATION SHEET
ROCK WEATHERING
Descriptions Field Identification
Unweathered No visible sign of rock material weathering, perhaps slight discoloration on major
discontinuity surfaces.
Weathered Discoloration indicates weathering of rock material and discontinuity surfaces. All the

rock material may be discolored by weathering and may be somewhat weaker
externally than in its fresh condition.

Highly Weathered Less than half of the rock material is decomposed and/or disintegrated to a soil.
Fresh or discolored rock is present either as a discontinuous framework or as
corestones.

Residual Soil All rock material is decomposed andlor disintegrated to soil. The original mass

structure is still largely intact with bedding planes visible, and the soil has not been
significantly transported.

ROCK STRENGTH
Uniaxial
Compressive
Descriptions Field ldentification Strength (psi)
Extremely Weak indented by thumbnail 40-150
Very Weak Crumbles under firm blows with point of geological hammer, can be 150-700
peeled by a pocket knife.
Weak Can be peeled by a pocket knife with difficulty, shallow 700-4,000
indentations made by firm biow with point of geological hammer.
Medium Strong Cannot be scraped or peeled with a pocket knife, specimen can be 4,000-7,000
fractured with a single blow of a geological hammer.
Strong Specimen requires more than one blow of a geological hammer to 7,000-15,000
fracture.
Very Strong Specimen requires many blows with a geological hammer to 15,000-36,000
fracture.
Extremely Strong Specimen can only be chipped with geological hammer. >36,000
BEDDING
Descriptive Term Bed Thickness
Massive >4 ft
Thick 2to4ft.
Medium 2in.to 2 ft.

Thin <2in.



500,000 GALLON ELEVATED WATER STORAGE TANK, PHASE 12 10053.01
BULLOCK PEN WATER DISTRICT

SECTION 02630 - STORM DRAINAGE

1. RELATED DOCUMENTS

General Provisions of Contract, General and Supplemental Conditions and General
Requirements apply to this Section.

2. DESCRIPTION OF WORK

Provide labor, material, equipment and services necessary for proper and complete storm
drainage system.

3. QUALITY ASSURANCE

A. Method of Payment:

(1

(2)

4. MATERIALS

Payment shall include all earth and rock trenching, removing water, bedding,
furnishing and laying pipe, backfilling, construction of appurtenances, and all
other work necessary to provide complete working storm drainage system.
Payment for extra depth excavation and adjustment for changes in grades
are described elsewhere in this Section.

Pipe will be measured in linear feet for each type, class and size acceptably
incorporated in work.

A Reinforced Concrete Pipe

(1)

(2

STORM DRAINAGE

Pipe shall be reinforced concrete pipe conforming to ASTM C76-68, latest
revision, Class I, Wall Section "B".

Joints for rigid pipe shall be made with any of the following: (a) mortar, (b)
bituminous mastic joint sealing compound; (c) flexible plastic gaskets; (d)
rubber gaskets. Only one type of jointing material shall be used throughout
the project.

a. Mortar Joints: Mixture shall be one part Portland Cement and 2 parts
sand. Quantity of water in mixture shall be sufficient to produce a
stiff, workable mortar, but shall not exceed 5 - 1/2 gallons of water
per sack of cement. Ends of pipe shall be thoroughly cleaned and
wetted before joints are made. Stiff mortar shall then be placed in
lower half of bell or groove section which has been laid. Mortar shall
then be applied to upper half of spigot or tongue of pipe being laid.
Spigot or tongue shall then be inserted in bell or groove of pipe
already laid, joint being pulled tight, with care being taken to see that
inner surfaces of abutting sections are flush and even. After a section
of pipe is laid, and before succeeding section is laid, lower portion of
hub or preceding section shall be smooth joint between abutting
sections. Remainder of joint shall then be filled flush with mortar.
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Inside of joint shall then be finished and wiped smooth around full
circumference. After initial set, motor shall be protected from air and
sun with a thoroughly wetted earth or burlap cover.

Bituminous Mastic Joints. Bituminous mastic jointing compound shall
be applied to ends of pipe sections on site immediately prior to
placement and in same manner as in use of mortar except that
jointing surfaces shall be precoated or primed with a primer
recommended by manufacturer or with an approved emulsified
asphailt. A slight excess of sealer shall be applied so when joints are
completely meshed, a bead of sealer compound will be extruded
from joint on inside and outside of pipe. Excess material shall then
be removed so as to form a smooth, flush joint.

Flexible Plastic Gaskets. Primer, rate and method of primer
application, width and method of application of flexible plastic
gaskets shall all be in accordance with recommendations of
manufacturer of flexible plastic gaskets. Contractor shall provide
Engineer with manufacturer's literature which describes installation
procedures.

Rubber Gaskets: Joints in section to be joined shall be of a design
and manufacture in accordance with applicable requirements of
AASHTO M 198. Cement and lubrication used to facilitate jointing
conduit shall be that recommended by manufacturer of rubber
gaskets. Rubber gaskets shall be installed in such a manner to
snugly fit in beveled surface of tongue and groove ends of section so
as to form a flexible watertight seal under all conditions of service.

B. Storm Drain Headwalls and Wingwalls

Headwalls shall be constructed where and as indicated on Drawings. Concrete shall
be Class A, as described elsewhere in these specifications.

5. CONSTRUCTION

A Trenching for storm drains shall be as described in Section "EXCAVATION,
EMBANKMENT AND GRADING".

B. No unit shall be laid until proposed location has been approved by Engineer.

C. Unstable foundation material.

(1

(2)

STORM DRAINAGE

When unstable foundation is encountered at grade established, unstable
material shall be removed and replaced with suitable material to width and
depth and in manner that will provide uniform and firm foundation.

Accepted quantities of refill crushed stone placed in trench to replace
authorized removal of unstable material will be paid for at contract unit price
per ton for refill crushed stone.
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D.

In all operations such as placing pipe, jointing, bedding, backfilling, and embankment
construction, care shall be exercised; and it shall be Contractor's responsibility to
assure that pipes are not damaged during unloading or placement on bed, during
compaction of backfill, by movement of excessively heavy equipment over fill, or by
any other forces that may cause damage. Pipe which is not in true alignment and
grade or which shows undue settlement after laying, or is otherwise damaged, shall
be removed and replaced without extra compensation.

Pipe shall be placed beginning at outlet end of culvert with pipe being laid upgrade.
Pipe having marks designating top and bottom shall be laid so designating mark is
no more than 5 degrees from vertical plane throughout longitudinal axis of pipe.

6. BEDDING AND BACKFILL

A.

Bedding

1 Pipe shali be Iaid with bottom quadrant of barrel of pipe on original earth or
No. 9 crushed stone.

2) Pipe shall not be laid on solid rock. Provide 6 inch thick bed of No. 9
crushed stone in rock subgrade.

(3) Prepare cuts in earth subgrade or in crushed stone bedding for pipe bells.
Open cut

Backfilling of excavated trenches in open cut shall be commenced as soon as
possible after storm pipe is laid and jointing and alignment are approved but not until
authorized by ENGINEER.

Proposed Paved Surface

M Backfill in trenches within limits of paved or graveled surfaces and shoulders
shall be No. 9 crushed stone. No.9 size crushed stone shall be as specified
by "Standard Specifications". Stone shall be provided by CONTRACTOR
subject to approval of ENGINEER. Final twelve (12) inches below pavement
subgrade shall be DGA.

2) Compaction of No.9 crushed stone shall be to a density of no less than 84
percent of solid volume. Density determination will be based on oven-dry,
bulk specific gravity, Kentucky Method Test No. KM 64-607.

Grassed Areas
Q) Trenches outside limits of existing or proposed paved surfaces and

shoulders shall be earth and rock, taken from trench, free of organic
materials, and placed as indicated on drawings and as described below.
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)

(3)

(4)

®)

7. DRAINAGE

Only finely divided earth, free from debris and organic materials, and stones
less than 1-1/2 inch size, hand placed, shall be used as a backfill material up
to 6 inches above top of pipe.

After the above specified backfill is hand placed, rock may be used in backfill
in pieces no larger than 18 inches in any dimension and to an extent not
greater than one-half of backfill materials used. Larger rock fill will be
allowed in wide trenches where side slopes are low enough to prevent rock
from dropping over pipe line. If additional earth is required, it must be
abtained and placed by contractor. Filling with rock and earth shall proceed
simultaneously, in order that all voids in rock may be filled with earth. Above
the hand placed backfill, machine backfilling may be employed without
tamping, provided caution is used in quantity per dump and in uniformity of
level of backfilling. Backfill material must be uniformly ridged over trench and
excess hauled away, with no excavated rock over 1-1/2 inch diameter or
pockets of crushed rock or gravel in top 6 inches of backfill. Ridged backfill
shall be confined to width of trench and not allowed to overlap onto firm
original earth, and its height shall not be in excess of needs for replacement
of settlement of backfill. All excess rock including crushed rock or gravel
from construction shall be removed. Streets shall be broomed to remove all
earth and loose rock immediately following backfilling.

In case of pipe crossings, at an angle of 45 degree or greater, and around
manholes in and adjacent to streets, highways, railroads, sidewalks and
driveways around all valve and meter boxes, backfill shall be machine
compacted.

Top twelve (12) inches of trench in shoulders and grassed areas shall be
topsoil, placed and graded for seeding.

Contractor shall make provisions for handling all flows in existing creeks, ditches, sewers
and trenches by pipes, flumes or other approved methods at all times when his operations
would, in any way, interfere with natural functioning of said creeks, ditches, sewers and
drains. Contractor shall at all times during construction provide and maintain sufficient
equipment for disposal of all water which enters open cut trenches, to render trenches firm
and dry, until structures to be built therein are completed.

8. SETTLEMENT OF TRENCHES

Contractor shall be responsible for trench settlement which accurs in trenches within one
year from date of substantial completion.

STORM DRAINAGE
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9. DISPOSAL OF UNSUITABLE MATERIALS

Excavated materials which are either surplus and not required or are unsuitable for
backfilling shall be removed from site of operations as soon as excavated. All excavated
materials so removed shall be disposed of, at no additional costto Owner. Disposal shall be
at locations as shown on the drawings and in a manner acceptable to Engineer. All such
material shall be spread neatly, to drain, and seeded, fertilized, and mulched.

END SECTION
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SECTION 02920 - SEEDING, FERTILIZING AND MULCHING
1. RELATED DOCUMENTS

General provisions of Contract, and General, Supplemental, and Special Conditions apply to
this Section.

2. DESCRIPTION OF WORK

Provide labor, material, equipment and services necessary for proper and complete seeding
and muiching.

3. QUALITY ASSURANCE

A The intent of these Specifications is to require the Contractor to provide, in all areas
to be seeded, fertilized and mulched, a smooth uniform turf of the grasses specified
free from bare spots, eroded areas, weeds or other deficiencies. Acceptance by the
Engineer is conditional upon compliance with this intent after the initial growing
season.

4. MATERIALS

A Mulch shall be a high quality small-grain straw or a hydraulically applied
wood-cellulose fiber mulch approved by Engineer.

B. Commercial fertilizer shall be a complete fertilizer, uniform in composition, dry and
free flowing. Fertilizer which becomes caked or otherwise damaged making it
unsuitable for use will not be accepted.

C. Lime shall be agricultural limestone containing not less than 85% of total carbonates
and shall be grounds to a fineness that 50% will pass through a 100-mesh sieve and
80% will pass through a 20-mesh sieve. Coarser material will be acceptable
provided that specified rates of application are increased proportionally on basis of
quantities passing 100-mesh sieve.

D. Seed Mixture — Permanent Seeding

) Lawn Seed shall be guaranteed by dealer and distributed as follows:
40% Kentucky Bluegrass
40% Fine Leaf Fescue
20% Annual Ryegrass
Seed mixture shall be sown at rate of 5 pounds per 1000 square feet.
E. Seed Mixture ~ Temporary Seeding

(1 March 1 to October 31

a. Oats 3 Ibs. per 1000 sq. ft.
b. Perennial Ryegrass 1 Ib. per 1000 sq. ft.
c. Tali Fescue 1 Ib. per 1000 sq. ft.
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)

(1

&)

(1)

(1)

d. Wheat 3 Ibs. per 1000 sq. ft.
e. Annual Rye 3 Ibs. per 1000 sq. ft.

November 1 to February 28

a. Annual Rye 3 Ibs. per 1000 sq. ft.
b. Wheat 3 Ibs. per 1000 sq. ft.
c. Perennial Ryegrass 1 Ib. per 1000 sq. ft.
d. Tall Fescue 1 Ib. per 1000 sq. ft.

5. SOIL IMPROVEMENTS
Fertilizer shall be applied to all seeded areas as follows:
A Agricuitural limestone - 75 pounds per 1000 square feet.
B. Fertilizer - 20 pounds, 10-10-10 fertilizer per 1,000 square feet.

C. Application

Limestone shall be thoroughly mixed into topsoil as far ahead of seeding as
will not interfere with other grading operations.

Fertilizer shall be applied to areas being prepared for seeding and shall be
mixed lightly in top few inches of topsoil.

6. SEEDING AND MULCHING

A Seeding

Immediately before seed is sown, loosen soil to a depth of 3 inches by rotary
tools, discs, harrows, or other approved methods. Engineer may reduce
depth to which soil is loosened on steep slopes or places inaccessible to
mechanical equipment.

2) Remove all large or unsightly clods or stones, and other foreign material
brought to surface and repair all gullies, washes, or disturbed areas before
seed is applied.

(3) Seed shall be broadcast either by hand or by approved sowing equipment at
rate specified.

4) Do not perform seeding during high winds that would
prevent uniform distribution of seed.

B. Mulching

All seeded areas indicated or directed by Engineer shall be mulched with
straw to depth of approximately 1-1/2 inches. Mulching shall follow seeding
operation not later than 48 hours.
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7. EROSION CONTROL BLANKET

Erosion Control Blankets ECBs are designed to cover germinating seed and provide a
protective matrix that helps anchor seed to the underlying soil. This requires complete,
uniform contact with the soil, solid stapling, and attention to topslope anchoring, overlaps,
and other installation details, as noted below.

A Site Preparation

(M Grade and shape area of installation.

(2) Remaove all rocks, roots, clods, vegetative, or other obstructions so that the
installed blankets or mats will have direct contact with the soil.

3 Prepare seedbed by loosening 2-3 inches of topsoil above final grade.

4) Incorporate amendments, such as lime and fertilizer, into soil according to
soil test and the seeding plan, then seed the area.

B. Seeding

1) Seed the area before installing blanket for erosion control and revegetation.
When seeding before blanket installation, reseed all check slots and other
areas disturbed during installation.

C. Anchoring

U-Shaped wire staples, metal geotextiles stake pins, or triangular wooden stakes
can be used to anchor ECBs to the ground surface. Wire staples should be a
minimum of 11 gauge. Metal stake pins should be 3/16 inch diameter steel with a
1.5 steel washer at the head of the pin. Wire staples and metal stakes should be
driven flush to the soil surface. All anchors should be 6-8 inches long and have
sufficient ground penetration to resist pullout. Longer anchors might be required for
loose soils.

D. Installation on Slopes

Mm Begin at the top of the slope and anchor the blanket in a 6 inch deep by 6
inch wide trench. Backfill trench and tamp earth firmly.

a. Unroll blanket downslope in the direction of the waterfiow.

b. The edges of adjacent parallel rolls must be overlapped at least 3
inches and be stapled through the overlapped area at least every 3
feet on slopes less than 4H:1V and every 2 feet on steeper slopes.

C. When blankets must be spliced, place uphill blanket end over
downhill blanket (shingle style) with 6-inch overlap. Staple through
overlapped area, approximately 12 inches apart.

d. Lay blankets and mats loosely and maintain direct contact with the
soil-do not stretch. Ensure good, consistent, direct soil contact.

e. ECBs must be stapled sufficiently to anchor the blanket and maintain
contact with the soil. Staples must be placed down the center and
staggered with the staples placed along the edges. Steep slopes
(1H:1V to 2H:1V) require at least two staples per square yard.
Moderate slopes (2H:1V to 3H:1H) require 1-2 staples per square
yard (1 staple 3 every feet on center). Flatter slopes require one
staple per square yard.
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f.

Cut longitudinal channel anchor slots 4 inches deep and 4 inches
wide along each side of the installation to bury edges of matting.
These anchors slots will mark the upper elevation of the ECB or TRM
along the channel side slopes, and should be above the 10 year, 24-
hour peak flow line. Whenever possible extend the ECB or TRM 1
foot or more above the crest of channel side slopes.

Beginning at the downstream end and in the center of the channel,
place the initial end of the first roll in the anchor trench and secure
with fastening devices at 1-foot intervals. Note: Matting will initially be
upside down in anchor trench.

In the same manner, position adjacent rolis in the anchor trench,
overlapping the preceding roll a minimum of 6-8 inches.

Secure these initial ends of mats with anchors at 1-foot intervals,
backfill and compact soil.

Unroll the center strip of matting upstream. Stop at the next check
slot or terminal anchor trench.

Unroll adjacent mats upstream in similar fashion, maintaining a 3-
inch overlap.

Fold and secure ali rolls of matting snugly into all transverse check
slots. Lay the mat in the bottom of the slot then fold back against
itself. Anchor through bath layers of mat at 1-foot intervals, then
backfill and compact the soil. Continue rolling all mats widths
upstream to the next check slot or terminal anchor trench.

Alternate method for noncritical installations: place two rows of
anchors on 6-inch centers at 25-30 feet intervals in lieu of excavated
check slots. Shingle-lap the spliced ends by a minimum of 1 foot with
the upstream mat on top (to prevent uplifting by water) or begin new
rolls in a check slot. Anchor the overlapped area by placing two rows
of anchors, 1 foot apart on 1-foot intervals.

Place the edges of outside mats in previously excavated longitudinal
slots, anchor them using the prescribed staple pattern, then backfill
and compact the soil.

Anchor, fill, and compact the upstream end of the mat in a 12-inch by
6-inch terminal trench.

Secure the mat to the ground using U-shaped wire staples,
geotextiles pins, or wooden stakes.

Spread and lightly rake one-half to three-quarter inch of fine topsoil
into the mat apertures to completely fill the mat thickness. Use the
backside of a rake or other flat implement. Spread topsoil using
lightweight loader, backhoe, or other power equipment. Avoid
making sharp turns with the equipment.

Do not drive tracked or heavy equipment over the mat. Avoid any
traffic over the matting if loose or wet solid conditions exists.

Use shovels, rakes or brooms for fine grading and touch up. Smooth
out soail filling, just exposing the top netting of matrix.
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8.

10.

11.

12.

PLANTING SEASON

Spring seeding season for permanent seeding shall be between February 15 and April 15.
Fall seeding season for permanent seeding shall be between August 1 and October 20.
Seeding seasons may be extended only at direction of Engineer.

CLEAN-UP

Soil, peat or similar material which has been brought onto paved areas within or outside
construction limit by hauling operations or otherwise shall be removed promptly, keeping
these areas clean at all times. Upon completion of seeding, all excess soil, stones and
debris which have not previously been cleaned up shall be removed from site or disposed of
as directed by Engineer. All lawn areas shall be prepared for final inspection.

MAINTENANCE

Maintenance shall begin immediately following last operation of seeding and shall continue
until lawn is formally accepted. Maintenance shall include sufficient watering, weeding,
cultivating, mulching, regular mowing of seeded areas, and removal of dead materials.

INSPECTION FOR ACCEPTANCE

Inspection of work of this section to determine completion, exclusive of possible
replacement of seed, will be made by Engineer upon written notice requesting such
inspection submitted at least ten (10) days prior to anticipated date of inspection and
provided that an 80% minimum coverage per square foot for all seeded lawn areas has been
established. Contractor shall guarantee, at the time of this inspection, that the seeded areas
will be in compliance with the intent of this Specification described herein. This guarantee
shall apply to all permanent seeding performed in conjunction with project, regardless of type
protection used or season in which seeding is performed.

GUARANTEE

A. When seeding does not meet guarantee requirements at time of inspection,
Contractor will be advised of amount and location of corrective work deemed
necessary. Additional work required may include preparation of a new seedbed,
refertilizing, reseeding, remulching, or any erosion control items that are required.
Contractor shall perform all corrective work as soon as favorable working conditions
occeur after being advised of corrective work required. Corrective work and materials
required to fulfill guarantee requirements will not be paid for, except as hereinafter
provided for unavoidable damage.

B. When unavoidable damage occurs after date project is declared complete and
before inspection previously described, then payment will be made at original
contract unit prices for additional seeding and protection work ordered by Engineer.
Unavoidable damage may result from slides, vehicular traffic, fires, and deluges.
Failure of seed to sprout and grow will not be considered unavoidable damage.

C. From time seeding and protection work begins until date project is declared
complete, keep all seeded areas in good condition at all times. Damage to seeded
areas or to mulch materials shall be promptly repaired as directed. All work and
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materials necessary to protect, maintain, and restore seeded areas during life of
contract shall be performed at no additional cost to Owner, except additional work
caused by changes in project authorized by Engineer.

D. When it becomes necessary to disturb previously seeded areas at direction of
Engineer, payment for a reasonable amount of additional work, as determined by
Engineer, will be made at original contract unit price. No payment will be made for
additional work due to changes made for benefit of Contractor, nor will payment be
made for corrective work required because Contractor has failed to properly
coordinate his entire erosion control schedule thus causing previously seeded areas
to be disturbed by operations that could have been performed prior to seeding.

END SECTION
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SECTION 03300 - CAST-IN-PLACE CONCRETE
1. RELATED DOCUMENTS

General Provisions of Contract, General, Supplemental and Special Conditions, and General
Requirements apply to this Section.

2. DESCRIPTION OF WORK

Provide labor, transportation, materials, tools, equipment and appliances necessary for
proper and complete installation of all concrete work.

3. MATERIALS
A. General

All materials used in the work shall be stored and handled in such a manner as will
prevent deterioration or intrusion of foreign matter. Material which has deteriorated or
has been damaged shall be immediately and completely removed for premises. All
material shall comply with requirements of standards of American Society for Testing
and Materials.

B. Manufactured Materials
Manufactured materials such as cement, shall be delivered and stored in original
packages, plainly marked with brand and maker's name. Material in broken
containers or in packages showing water marks or other evidence of damage will be
rejected. Uniess otherwise noted, all materials used in concrete work shall be as
specified below:
) Portland Cement---Type | or Type lll - ASTM C-150.

2) Aggregates ASTM C-33.

a. Fine aggregates shall consist of natural sand having clean, hard,
uncoated particles and free form injurious amounts of soft friable,
thin, elongated or laminated pieces. Aggregates shall not absorb
more than 3% moisture by weight. Maximum size of pieces shall be
3/4".

(3) Air Entraining Agent-—-------meeemmmmmmrmanan ASTM C-33.
4) Water shall be clean and free from deleterious amounts of acids, alkalis or
organic materials.
C. Metal Reinforcement: All reinforcing shall be ASTM A-615, with a minimum yield of
60,000 psi.

D. Concrete Curing and Hardening Compound shall be Sonneborne "Kure-N-Seal” or
equal.
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E. Anti-spalling compound shall be Sonneborne "Pitt-Loc" or equal.

F. Expansion joint material shall be premoulded filler as manufactured by Homasote
Co. (Homex 300); Dayton SUre-Grip (G-30) or equal.

4. CONCRETE - QUALITY

A. Ready-mixed concrete complying with these Specifications and conforming to ASTM
designation C-94, Strength Method shall be used.

B. Type Concrete

Min. Compressive Strength at 28 days----------- 3,500 psi

S UMD o e 3-5 inches

Alir Content--———--mmmmemm e 4%
C. Use of admixtures is prohibited except where written consent is given by Engineer.
D. Ready mix design shall be submitted to Engineer for approval prior to ordering

concrete for project.
5. REINFORCING

A. Detailing, fabrication and placing shall conform to American Concrete Institute
"Manual of Standard Practice for Detailing Reinforced Structures” (ACI-315).

6. CONVEYING AND DEPOSITING CONCRETE

Procedures shall be in accordance with American Concrete Institute Standard
"Recommended Practice for Measuring, Mixing and Placing Concrete.” (ACI-614).

7. CURING

Concrete shall be maintained in a moist condition for seven (7) days after placing. Curing
shall begin immediately after completion of final finishing operation.

8. COLD WEATHER REQUIREMENTS
Procedures shall be in accordance with American Concrete Institute "Recommended
Practice for Winter Concreting” (ACI-604). Section "Minimum Requirements for Job Taking
Maximum Risk" shall not be considered a part of this Specification.

9. FINISHING
A. Slabs

1) Under no circumstances shall dry cement or a mixture of dry cement and
sand be sprinkled directly on surface to absorb moisture or to stiffen mix.

CAST-IN-PLACE CONCRETE 03300 Page 2



500,000 GALLON ELEVATED WATER STORAGE TANK, PHASE 12 10053.01
BULLOCK PEN WATER DISTRICT

10.

11.

12.

13.

(2) Finish for floor slabs shall be as follows:

Surface of slab shall be struck off true to elevations called for, and all surface
water, laitance and dirt removed. After aliowing the concrete to dry out from
20-30 minutes, depending on weather conditions, the surfaces shall be
brought to final grade with a wood float. Surfaces shall be tested with a
straight edge to detect high and low spots which shall be eliminated. After
concrete has hardened sufficiently to prevent excess fine material from
working to surface, surface shall be steel troweled to a smooth hard finish,
impervious and free from imperfections, pits and other irregularities, and true
to a maximum tolerance of 1/8" in six (6) feet.

CRUSHED ROCK FILL

Install a 4" crushed rock fill under all floor slabs on earth. Rock shall be clean crushed
limestone, graded form 3/4" to 1-1/2" in diameter, spread evenly, tamped solid and brought
to the proper elevation for the reception of the concrete slab, placed only after approval of
graded and properly compacted subsurface.

INSPECTION

A Concrete shall not be placed over pipes and conduits until such work has been
tested, inspected and approved.

B. All concrete placed in violation of these provisions shall be subject to rejection.
NOTIFYING OTHER TRADES

Notify plumbing and Electrical Contractors and all other Contractors, at proper time to install
all pipes, conduits, anchors or other equipment coming under their respective contracts in
form work.

TESTING CONCRETE
A. Slump Test

At least one slump test shall be made before first concrete pour, at start of pouring
any concrete at each 5 cubic yards deposited during one operation. These shall be
made for the same samples as those taken for cylinder tests, and records of same
kept therewith. Test shall be made according to ASTM Designation (C-143), and as
required under ASTM Designation C-94 for ready-mixed concrete. Mix designed for
a slump test of 2" and not more than 4", except in cases where thin sections would
indicate in the opinion of the Engineer that a wetter mix is more desirable. The
Contractor shall furnish necessary equipment for the slump test.

CAST-IN-PLACE CONCRETE 03300 Page 3



500,000 GALLON ELEVATED WATER STORAGE TANK, PHASE 12 10053.01
BULLOCK PEN WATER DISTRICT

B. Cylinder Test

(1)

@)

®)

END SECTION

At the start of concreting, the Contractor shall make from a single batch a set
of four (4) cylinders per ASTM Designation C-31. Two shall be tested at 7
days and two at 28 days, per ASTM Designation C-39.

At each time when twenty or more cubic yards of concrete are placed during
one operation, and when the sum of smaller deposits of concrete equal thirty
cubic yards since previous tests, and at any change in mix, four (4) cylinder
tests will be required, two tested at 7 days and two at 28 days, per ASTM
Designation C-39. In case of C-94 and C-172 shall be added. Class "A"
concrete samples shall show a compressive strength of not less than 3500
Ibs. per square inch in 28 days.

The Contractor shall furnish all equipment for sampling and curing on the job,
and shall bear the cost of laboratory curing and testing.
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SECTION 15441 - ABOVEGROUND PACKAGED WATER PUMPING STATION
1. RELATED DOCUMENTS

General Provisions of Contract and General, Supplemental and Special Conditions, and
General Requirements apply to this Section.

2. SCOPE OF WORK

A The contractor shall furnish all material and provide all labor for construction and
installation of a factory built, above ground water booster pumping stations, with all
the necessary piping, controls and appurtenances as shown on the plans and as
specified herein. The station shall be complete with all necessary equipment
installed in a prefabricated building.

B. The manufacturer of this equipment shall be one recognized and established in the
design and production of water booster pumping stations. The booster station
manufacturer shall maintain regular production facilities at their place of business.
These facilities shall be open for inspection by a representative of the owner at any
time during construction and testing of this equipment.

C. Where an "Or Approved Equal" clause is provided on the plans and/or in the
specifications, it is intended that the approved equal or alternate material or
equipment be approved in writing by the Engineer.

3. QUALITY ASSURANCE

A The equipment and materials covered by these specifications are intended to be
standard equipment of proven reliability and as manufactured by reputable
manufacturers having experience in the production of such equipment. The
equipment furnished shall be designed, constructed and installed in accordance with
the best practices and methods and shall operate satisfactorily when installed as
shown on the contract drawings and operated in accordance with the manufacturer's
recommendations.

B. The manufacturer of the selected equipment shall be regularly engaged in the
manufacture, assembly, construction, start-up and maintenance of water distribution
equipment of the type required for this project.

C. The manufacturer shall have at least ten years of successful experience in providing
stations of the type, design, function and quality as required for this project.

D. The pump station manufacturer shall be required to affix an Underwriters
Laboratories (UL) label attesting to it's compliance with the UL-QCZJ standard for
packaged pumping systems.

E. The station manufacturer shall provide warrant the station against defects in quality

and workmanship for a period of at least one year from the date of owner
acceptance, but not to exceed eighteen months from the original ship date.
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F.

The station manufacturer shall have quality management and environmental policies
in place and they shall be ISO 9000:2000 and 1SO 140001:2004 certified.

4. MODULAR ENCLOSURE

A

CODES AND STANDARDS

The structure design and manufacture shall, as a minimum, conform to ASCE
(American Society of Civil Engineers) current edition of "Minimum Design Loads for
Buildings and Other Structures” and to the MBMA (Metal Building Manufacturers
Association) "Recommended Design Practices Manual." Building shall be
manufactured and built to satisfy current editions of the international Building Code
(IBC), and the National Electrical Code (NEC). The building manufacturer shall be
responsible for obtaining any State Industrial Building Commission Approvals and
Third Party Inspections if required by the State of Kentucky. .

LOADING

The building shall be designed to support the following loads:
Roof Load - 50 PSF (40# live and 10# dead)

Ceiling Dead Load - 10 PSF

Wall Load - 110 mph wind, plus wall mounted equipment.
Seismic Zone: Per UBC for site location.

MATERIALS

The materials shall be new, unused, and fabricated in a workmanlike manner in a
factory environment. Only non-combustible materials shall be used in the
construction of the building. Hot rolled steel to meet as a minimum standard ASTM —
A36, and all galvanized steel to meet as a minimum standard ASTM A -653.

PERIMETER ANGLE SYSTEM

Building base shall have a hot rolled steel angle framework, welded, primed and
painted, with minimum deflection of L/240. Base shall be pre-drilled for anchoring to
the structural steel base.

FRAMEWORK

The building shall have a complete, internal, self-supporting, structural steel frame
which does not rely on the exterior panels or roof cover panels for its structural
strength or framing. The building framework shall include 8 to 16 gauge, cold-
formed, galvanized steel structural members. Building framework to have a flush
wall, post and beam format with girts and purlins, and full trusses on both end walls
which easily allows for future expansion and/or modifications. Wall and ceiling
structural support system are to be designed to provide load carrying capability for
anticipated equipment loads using 16 gauge galvanized steel hat channels behind
liner panel for reinforcement as needed, with locations shown on approval drawings.
Roof to have 8 to 14 gauge solid web hot rolled steel trusses. Building systems
which are self-framing or utilized pre-manufactured, cam-locking panels are not
acceptable.

ABOVEGROUND PACKAGED WATER PUMPING STATION 15441 Page 2



500,000 GALLON ELEVATED WATER STORAGE TANK, PHASE 12 10053.01
BULLOCK PEN WATER DISTRICT

F. DOORS AND MISCELANEOUS HARDWARE

Doors shall at a minimum comply with Steel Door Institute directive SDI-100. Doors
o be constructed of no less than 18-gauge steel faced leafs with stiffeners and 16
gauge door frames. Doors and frames to be hot-dipped galvanized to ASTM
designations A924 and A653, then factory primed and painted with epoxy enamel to
match the building or the trim. Door to have insulated core. There shall be a 48" X
72" single man door provided at a minimum or as indicated on the drawings. Door
hinges shall be NRP stainless steel ball bearing hinges, minimum of three (3) per
door. Keyed, low profile rim device type panic interior openers, with cylinder lock
entry and thumb latch exterior trim, by Von Duprin or equal shall be provided. A door
closer with hold open arm shall be provided. A threshold, weather-stripping and
sweeps shall be provided for each door as manufactured by Reese or equal. A drip
cap shall be provided for each door, extending 3" past door edge. Gutters shall be
provided of 26ga galvanized steel. They shall be mounted over eave trim on each
side of the building. Both eave walls shall be provided with 1 down spout with
necessary elbows. A rain canopy shall be supplied and mounted by the installing
contractor above the door. Minimum dimensions shall be 8' x 4’ and shall be made
from 14 ga. Galvannealled metal. A one ton capacity crane entirely supported by the
ceiling trusses and building frame with trim matching interior liner panel shall be
provided. Bridge cranes requiring additional supports will be considered
unacceptable.

G. INTERIOR FINISH

The building’s interior walls and ceiling shall be lined with flush-fit 22 gauge, roll-
formed liner panels, with concealed fasteners and a baked-on White polyester finish
over G-90 galvanized substrate. The building interior shall feature a complete
matching trim system including base, jamb, header, and ceiling trim. Liner to be
reinforced with 14 gauge hat channels mounted vertically as needed for heavy wall
mounted items. No wood shall be used in the construction of the interior wall.

H. INSULATION

Exterior walls shall have a minimum of 3.5", fiberglass bat insulation and a vapor
barrier. The ceiling shall have a minimum of 6” insulation and a vapor barrier. In
addition to the insulation in the walls and ceiling, an additional 1" fiber-glass
insulation blanket shall be installed over the entire building framework and under the
exterior wall and roof panels, as a thermal break. The insulation system shall
provide a minimum of R-19 in the walls, R-21 above the ceiling.

I ROOF SYSTEM

A gabled roof pitched 1 inch in 12 or greater with a covering of overlapping, 26
gauge, “Multi-Rib" ribbed steel panels with a baked-on Kynar 500, PVDF resin-based
finish over a galvalume substrate, in manufacturer's standard colors shall be
provided. Overlapping roof panels shall be installed with appropriate self-tapping
fasteners with integral gaskets. A roof with a pitch of less than 1 inch in 12 shall
have a roof covering of mechanically-seamed, 24 gauge, Standing-Seam Roofing,
with a minimum seam height of 2". Standing seam roof panels shall be of Galvalume
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steel, with a baked-on Kynar 500, PVDF resin-based coating and shall have no
visible fasteners on main run. Roof to include a matching, die-formed ridge cap, and
a fully supported 3" overhang. Properly sized attic space ventilation shall be
provided.

J. EXTERIOR WALLS

The exterior walls shall be 26 gauge "Multi-Rib” ribbed steel panels with a PVDF
resin-based finish over a galvalume substrate in manufacturer’s standard colors.
Exterior siding panels to be overlapped and installed with appropriate self-tapping
fasteners with integral gaskets, and shall be removable without any disturbance to
interior panels. Butted seams are not allowed. All openings in walls are to be
structurally framed, sleeved, trimmed, and provided with external drip caps. Repair or
replacement of exterior panels must be able to be done entirely from outside.

K. EXTERIOR TRIM

The exterior trim package shall include stepped or boxed eave, rake, fascia, base,
corner, jamb, and header trim in, 26 gauge Galvalume material with owner’s choice
of standard KYNAR colors.

L. SKID

The pump station shall be built on a concrete filled, structural steel base. The base
shall provide adequate structural supports for the pumps, motors, piping and all other
internal components of the station. The concrete shall be furnished with a slip
resistant, broom swept finish. Where suction and discharge piping pass through the
structural steel base, removable panels that provide access to pipe flanges and
flange bolts shall be provided.

M. FLOOR DRAIN

The station shall have a floor drain as shown on the drawings. See site plans for
continuation of drain.

5. PUMPING STATION REQUIREMENTS

A. The booster pump station is to provide boosted pressure in a distribution system with
storage tank. Two pumps are provided in each station with an alternator to
designate pump starting sequence, and aiternate the designation after each
pumping cycle. When pumps are off, check valves in the discharge lines shall
maintain pressure in the system. The pump is started and stopped by a telemetry
system connected to the water storage tank.

B. Pumping units provided under this section shall be supplied by one manufacturer.
C. Each pumping unit shall be provided with a stainless steel nameplate which shall
contain the following information:
1. Manufacturer's name, address, and telephone number.
2. Model number.
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3. Serial number.
4. Head, capacity and rpm at rated condition.
5. Motor horsepower, rpm and frame size.
D. Pumping units within each type of service shall be identified in every respect with all

parts being interchangeable.

E. Pump rotating assemblies shall be balanced in accordance with the requirements of
ANSI S2.19, G6.3.

F. Vibration, when measured at the pump bearing housing shall not exceed the
limitations specified by the Hydraulic Institute Standards.

6. HYDRAULIC DESIGN CRITERIA

A. Rated Condition:

1. Capacity= 410 US gpm

2. Head in Feet= 195 ft

3. Minimum Efficiency= 83%
4, Maximum NPSHr= 13 ft

B. Secondary

1. Capacity= 460 US gpm

2 Head in Feet= 185 ft

3. Minimum Efficiency= 82%
4 Maximum NPSHr= 14 ft

Operating Characteristic

1. Shut-off Head= 241 ft

2. Maximum Brake Horsepower= 30 hp
3. Maximum Operating Speed= 3600 rpm

7. DETAILS OF CONSTRUCTION

A. Pump Casing

1. Pump casing shall be of close grain cast iron type ASTM 48, class 40,
designed for heavy-duty service. The casing shall be horizontally split,
single volute type of the back pull-out design with the suction and discharge
flanges cast integrally with the lower half in order that the upper part may be
removed for inspection of the rotating element without disturbing pipe
connections. Removal of the rotating assembly shall require a vertical lift of
not more than 8”. The joint between halves of the casing shall be heavily
flanged and bolted, and provided with dowel pins to insure accurate
alignment.

2. The upper half-casing flange shall have tapped holes for jackscrews. The
interior shall be smooth and free from surface defects.
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3.

Thickness, diameter and drilling dimensions of suction flanges shall be Class
125 ANSI standard. Discharge flanges shall be Class 125 ANSI Standard.
Suction and discharge connections shall be displaced 180 degrees with
centerlines concentric on the same horizontal plane. Pump casings shall
have a minimum 4" suction and a 3” discharge connections. Casings shall
be drilled and tapped for priming, guage, and drain connections. Suitable
lifting lugs or eyebolts shall be provided.

The bottom of the volute shall be drilled to accept a standard 125-Ib. pipe
flange arrangement, which shall allow the use of common pipe and flanges
or fabricated base plate to support the pump at any desired elevation without
elaborate fabrication of support structures.

B. Impelier

1.

3.

Impeller shall be of single suction enclosed type made entirely of ASTM
B148-954, cast bronze finished smooth all over and of ample strength and
stiffness for maintaining the maximum capacity of the unit.

It shall be statically and dynamically balanced and shall be keyed to the shait
and securely held in axial position on the shaft by means of an impeller nut.

Balance holes on the back side of the impeller shall be provided to reduce
thrust with the hydraulic balancing of pressures.

C. Wear Rings

1.

The volute and volute cover shall be fitted with a replaceable wear ring of
ASTM B505-927 bronze, positioned in the volute and locked against rotation.

D. Pump / Motor Shaft

1.
2.

The shaft shall be of AISI 1045 alloy steel.

The shaft shall be accurately machined over its entire length. The first
critical speed of the rotating assembly shall occur at not less than 150% of
the rated speed.

The shaft shall be protected by an ASTM B148-954 bronze shaft sleeve
which shall be keyed to the shaft with a stainless steel key and shall be
sealed with an o-ring to prevent leakage between the shaft and shaft sleeve.

E. Stuffing Boxes — Mechanically Sealed

1.
2.

Stuffing boxes shall be provided with mechanical shaft seals.

Stuffing boxes shall accept packing or mechanical seals without modification
to the stuffing box.

Mechanical seals shall be furnished with a carbon seal ring, ceramic mating
ring, Viton elastomers and 316 stainless steel metal parts.

Mechanical seals shall be rated for 250 PSIG pressure. The elastomers
shall be rated for temperatures ranging from -20 degrees F to 400 degrees F.

Pump shaft sieeves shall be furnished with a pre-machined groove designed
to accept a setting ring, which shall eliminate the need for, set collars or stop
collars. Seals requiring stop or set collars with setscrews are not acceptable.
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6. The rotating seal ring shall be provided with a 360 degree rubber
encasement to provide drive for the seal face without the need for metal
drive notches which may cause face distortion or notch wear. The seal rings
shall be permanently fixed in place and full flatness maintained by a precision
crimp in the outer seal case.

7. The mechanical seal shall be a convoluted design which permits free
movements providing constant adjustment for shaft endplay and seal face
wear. Positive face contact with the stationary seat shall he maintained at all
times.

8. To ensure positive sealing by free movement of the seal head, the seal shall
feature a hex style outer shell and drive band which shall absorb start-up and
running torque and shall eliminate in stress on the diaphragm. Metal
components shall freely engage and shall not be subject to lock down due to
friction wear.

9. The stuffing box shall have a removable gland, which shall permitinspection
of the mechanical seal faces. The gland shall be provided with a 1/4 NPT
flush water connection.

Motors

The pump shall be driven by a JP shaft, close-coupled pump motor.

2. Motors shall be (ODP) squirrel cage Premium Efficiency, induction motors
rated for 460 volt, 3 phase, 60 hertz electricity.

3. Motors shall be furnished with class F insulation, however, they shall be
limited to a class B temperature rise at rated load.

4. Motors shall be furnished with a 1.15 service factor.

Base Plate

The pump shall be provided with a heavy duty fabricated steel base plate with ata
minimum of 4 — anchor boilt locations. Anchor bolts to be provided by installing
contractor.

8. FACTORY TESTING

A.

B.

Each pump shall undergo a certified hydrostatic test at 150% of the pressure
developed at shut-off head.

Certified performance tests shall be performed on each unit utilizing its specified
drive. Motor efficiency data from nameplate shall be utilized for efficiency
calculations unless certified motor test is required.

All tests shall be performed in accordance with the Hydraulic Institute Test Standards
for Centrifugal Pumps — 1.6 (1988).

Six evenly spaced test points shall be taken and shall include conditions at shut-off
(zero flow) and the operating points specified herein. Preliminary test data must be
submitted to the Owner seven days prior to the actual test date.

The Engineer and/or a representative of the Owner shall be given sufficient notice of
the testing dates and shall have the opportunity to witness these tests.
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9.

10.

11.

12.

13.

WARRANTY

A The manufacturer of the pumping units shall provide a written warranty covering the
entire pumping unit.

B. The warranty shall be in effect for a period of one year after final acceptance or 18
months after the original ship date, whichever expires first.

INTERNAL PIPING

A All internal transmission piping and fittings shall conform to the following schedule for
black, seamless steel pipe and will be manufactured in accordance with the
dimensional tolerances and material specifications of AWWA C-200-75 for steel pipe
and steel butt weld fittings.
)] Size 10 inch and below - Schedule 40.
(2) Size 12 inch and above - Standard Weight (.375" Wall).

B. The piping configuration shown is for illustrative purposes, however, the piping sizes
below are the minimum allowable:

@) Discharge Header 8"
(2) Suction Header 6"
3) Pump Suction Piping & Valves 8"

4 Pump Discharge Piping & Valves 6"
PUMP CONTROLLER

The pump motors shall be controlled by (2) two wall mounted variable speed pump
controllers to maintain constant pressure, constant flow or level control. The pump controller
shall include smooth acceleration and deceleration to prevent water hammer. Pressure
transducers shall be included to monitor discharge pressure as to consume only as much
energy as the system demands. The pump controller shall be field programmable to meet
system demands within the limits of the pump specifications. The pump controller shall
include phase loss protection, phase imbalance, over-voltage, under-voltage, over-current,
excessive motor temperature and single phase to three phase conversion up to and
including 10 hp. Mercoid low suction pressure switches for each pump controllers shall be G
& L Aquavor AVII or approved equal.

WATER METER/STRAINER
One (1) 6” Sensus #W-1000DRS Turbo Meter with strainer or approved equal.
GATE VALVES

A. The isolating valves used throughout the building will be of the resilient seated type
rated for 250 pounds. The body of each isolating valve will be constructed of cast
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iron ASTM-126 and be equipped with a minimum of four (4) alignment holes with
which to pass mating flange studs so as to assure proper alignment within the piping
system.

B. Valve sized six (6) inches and smaller shall be equipped with lever operator and 10
degree increment throttling plate. Valve sized eight (8) inches and larger shall be
equipped with a weatherproof, heavy duty, gear operator complete with a position
indicator. Valves shall be as manufactured by Crane, Keystone or equal.

14. COMPRESSION COUPLINGS

A Each pump suction and discharge run shall include a compression type, flexible
coupling to prevent binding of the pump, pump suction or controi valve. Each
coupling shall consist of two (2) follower rings, a flared middie ring with end flares
generous enough to provide adequate gasket seat areas, two (2) resilient rubber
gaskets and steel bolts. The coupling when installed shall provide a permanent,
leak-proof, flexible instaliation.

B. In lieu of a compression coupling, a restrained, removable flange such as Uni-Flange
or a Victaulic coupling may be used to relieve strain on the valve on a pump or
control valve. The flanged coupling adapter will be of the same manufacturer as the
compression couplings used elsewhere in the building capsule and shall be a regular
product of that manufacturer. Flanged coupling adapters shall be complete on the
flanged end with an integral rubber flange gasket, 125 pound flange and on the open
end with a triangular section rubber follower gasket and follower ring. Bolts for the
flanged coupling adapter will be individual to the FCA and be supplied with the FCA.
All bolts and nuts supplied with this station shall be Grade 8 with zinc chromate
finish.

15. PRESSURE GAUGES

A All pressure gauges within the booster pumping station shall have 4-1/2"
minimum diameter faces. The case shall be black, cast aluminum, flanged back
type with close type ring, clear glass face and oil filled. The gauge connections
shall be at the bottom of the gauge and will be 1/4" N.P.T.

The gauge internal construction shall include phosphor bronze bourdon tube with a
brass movement, bronze brushed independently mounted. Pressure gauge range
and scale graduations shall be in feet of water and psi as follows:

Q) Inlet Pressure - 0 to 100 psi, 10 psi figure intervals, with graduating marks
every 1 psi, plate mounted with sensing from common header. Two (2)
required with one showing strainer inlet and the second gauge to show
strainer outlet pressure.

2) Outlet Pressure - 0 to 200 psi, 10 psi figure intervals, with graduating marks
every 2 psi, plate mounted with sensing from common header.

B. Each pressure gauge shall be equipped with petcocks, bleed valves and piping
where the gauges are not subject to the continuous pressures of the water system.
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C. Each assembly shall be mounted with a pressure gauge and pressure switch. The
gauge and switch shall be so plumbed that a blow-off valve may be used to relieve
pressure in the gauge and switch for purposes of checking a calibrating. Sensing
point for each assembly shall be after each pump’s suction diffuser outlet.

16. TELEMETRY CONTROL INTERFACE PANEL
A. It will be the responsibility of the station manufacturer to provide the following as
an adjunct to the Owner supplied telemetry equipment.

1. Two (2) 1” telemetry entrance conduit complete to telemetry panel ((1) for
Discrete type signals & (1) for Analog signals).

Size 12" x 12" NEMA 12 telemetry interface panel (or size as required).

Separate 120-volt single-phase power circuit in conduit to the telemetry
interface panel.

4. Telemetry control circuits made up and in conduit from main control panel
to telemetry interface panel terminal strip.
5. Metal framing channel to mount telemetry equipment.
B. The Interface panel will include terminals for interfacing or connecting the

telemetry RTU to the Pump Station Control panel supplied by the pump station
manufacturer or contractor to include:

Pump #1 CALL/Enable
Pump #2 CALL/Enable
Pump #1 (VFD) Running
Pump #2 (VFD) Running
Pump #1 (VFD) Fail
Pump #2 ( VFD) Fail

Pump #1 (VFD) Control Speed (4-20mA TRU to Pump Controls)

OCINORDRONANAN=N=

10. Pump #2 (VFD) Control Speed (4-20 from RTU to Pump Controls)
11.
12. Pump #1 (VFD) Speed Report Back (4-20mA from Pump Controls to

RTU)
13.
14. Pump #2 (VFD) Speed Report Back (4-20mA from Pump Controls to RTU
15.
186. Fill Valve CALL/Enable
17.
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18. Fill Valve Open

19.

20. Fill Valve Closed

21.

22, Low Suction Cut-Out from Pump Controls

17. EXHAUST FAN

A thermostatically controlled exhaust fan and motorized intake capable of 870 cfm of free air
exhaust shall be factory installed in the modular building equal to a Grainger 2C713-1.

18. INTAKE LOUVER
The intake louver shall be a 16" Motorized louver intake equal to Grainder 4C560-Z.
19. ELECTRICAL APPARATUS - DESIGN, ASSEMBLY AND TEST

A. The electrical apparatus and control panel design, assembly, and installation, and
the integration of component parts will be the responsibility of the booster pump
station manufacturer. All electrical work and instrumentation shall be in accordance
with the Plans.

B. The control panel shall be factory tested to operate in accordance with the Plans and
Specifications. The manufacturer shall supply documentation of the test results.

C. The manufacturer shall be an Underwriters Laboratories listed manufacturer and the
control panel shall be a UL label of Industrial Control Panels.

20. ELECTRICAL CONTROL PANEL

A. The electrical control panel shall consist of all equipment associated with motor
control and motor starting, including the equipment used to protect the electrical
facilities. All circuit breakers, motor starters, time delay relays and control relays
shall be as specified in the plans and shall be incorporated in a NEMA 12 control
panel. The incoming electrical service provided for this station will be nominally 230
volt, 3 phase delta, 60 cycle, 4 wire.

B. Circuit breakers shall be installed utilizing standard panel board busing on the line
side. Loop wiring of breakers will not be acceptable. This requirement shall be
clearly indicated on the shop drawings.

C. Neutral and ground lugs shall include one lug for each circuit plus 20 spare lugs.
Only one wire shall be allowed per terminal.

D. Provide mini power-zone 120/240V single phase transformer with load center
distribution for pump house electrical devices specified herein and external circuit
connections indicated on plan. Minimum 10KVA with primary and secondary
overcurrent protection.
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21. ELECTRICAL APPARATUS - DEVICES

A

Three (3) solid state time delay relays shall be provided to perform the following
functions:

) Low Suction Timer
2 Electric Check Valve Circuit (Pump 1 & 2)
(3) 24 Hour 96 per for Emergency Station Operator

Each solid state time delay shall have a range of 0 to 5 minutes. The timers shall be
constructed to use a standard octal eight pin plug-in base. All timer wiring shall be
made to the plug-in base so that timers can be interchanged or replaced without
disturbing timer wiring. The timer will be complete with a light emitting diode (LED)
which will be on during the time cycle and off at the end of timing. Low suction
timers shall be dual functional, allowing for delay before shut down and delay before
re start.

Hand-off-automatic switches shall be used and be located on the main control panel
door and control the following circuits:

)] Pump #1

(2) Pump #2

3) Exhaust Fan & Intake Louver

(4) Timer/Pressure Switch Selector Switch

Indicating lights to indicate equipment operation shall be oil tight, with a full voltage
pilot light. Indicating lights shall be provided in the colors and functions as follows:

) Red - Low Suction Pressure

(2) Green - Pump #1 in Operation

3) Green - Pump #2 in Operation

4) Blue - Timer Mode of Operation

(5) Red Valve 1 Fail

(6) Red Valve 2 Fail

A running time meter shall be supplied with each pump to show the number of hours
of operation. Meters shall be enclosed in dust and moisture proof molded plastic
case, flush mounted on the main control panel. Meter dials shall register in hours

and tenths of hours to 9999.9 hours before repeating. Meters shall be suitable for
operating from a 115 volt, 60 hertz supply.
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F. Nameplates shall be furnished on all panel front mounted switches and lights. Name
tags shall also indicate proper nomenclature of control panel internal parts.

G. The control panel door shall include a plastic pocket on the interior to hold one (1)
copy of the panel wiring diagram. The wiring diagram shall be cotrected "as-built"
copy and contain individual wire numbers, circuit breaker numbers, swiich
designations and control function explanations.

H. Also included in control panel shall be a phase loss/voltage unbalance relay.
22, WIRING AND LIGHTING

A it shall be the responsibility of the installing electrician to furnish and install the
correct size service wires from the service pole outside of the building to the
connection terminals inside the power or control panel designated for that purpose.
No splice will be aliowed in the service wires. It shall also be the responsibility of the
installing electrician to furnish and install, if required, any exterior disconnects or
other switching mechanisms. Contractor shall furnish and install service pole, and
arrange with Utility Company for service and meter installation.

B. Rigid conduit, sized to adequately accept the inbound service connectors, shall be
installed from the main power or control panei through the building side sheet and
terminate in a threaded coupling exterior to the building. The service entrance
conduit connection shall be plugged for shipment.

C. All wiring within the building and outside of the control panel or panels shall be runin
conduit except for the neoprene covered flexible conduit and fittings properly used to
connect pump drivers, fan motors, solenoid vaives, limit switches, etc., where flexible
connections are best utilized. Such accessories as the sump pump and
dehumidifier, when furnished by the original manufacturer with a UL approved rubber
cord and plug, may be plugged into polarized receptacles designated for that
purpose. All internal equipment conduit and wire will meet or exceed the conduit,
wiring schedule and electrical codes set forth as follows:

(H SERVICE ENTRANCE - Rigid, heavy wall, steel conduit with threaded
watertight connections adequately sized to handle the type, number and size
of the incoming service conductors - in compliance with Article 346 of the
National Electrical Code.

2) FLEXIBLE CONNECTIONS - Where flexible conduit connections are
necessary the conduit used shall be liquid-tight flexible metal conduit having
an outer non-metallic, sunlight resistant jacket over an inner flexible metal
core, sized to handle the type, number and size of equipment conductors to
be carried - in compliance with Article 351 of the National Electrical Code.

(3) MOTOR CIRCUIT CONDUCTORS - Sized for load. All branch circuit
conductors supplying a single motor of one (1) horsepower or more shall
have an capacity of not less than 125 percent of the motor full load current
rating, type THHN, as set forth in Article 310 and 430-B of the National
Electrical Code, Schedule 310-13 for flame retardant, heat resistant
thermoplastic, copper conductors in a nylon or equivalent outer covering.
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CONTROL AND ACCESSORY WIRING - Sized for load, type MTW/AWM
(Machine tool wire/appliance wiring material) as set forth in Article 310 and
670 of the National Electrical Code, Schedule 310-13 and NFPA Standard
79 for flame retardant, moisture, heat and oil resistant thermoplastic, copper
conductors in compliance with NMTBA and as listed by Underwriters'
Laboratories (AWM), except where accessories are furnished with a
manufacturer supplied UL approved rubber cord and plug.

BUILDING CONDUIT: Rigid, heavy wall, Schedule 40 PVC with solvent weld
moisture-proof connections adequately sized to handle the typed number
and size of equipment conductors to be carried - in compliance with Article
347 of the National Electrical Code and NEMA TC-2, Federal WC-1094A and
UL-651 Underwriters Laboratory Specifications.

The lighting shall be a three (3) tube, 40 watt per tube, rapid start, "OSHA"
approved enclosed and gasketed fluorescent light fixture installed within the
building. The light fixture shall be located directly over the main control panel
and be of 48 inch minimum length. The light switch shall be manual and
shall be located in the entrance, conveniently adjacent to the door. The
fixture shall be Holophane 7200-4 or equal. Provide one exterior light over
entry door, 70W HPS with photocell control.

Four (4) duplex, grounding type, three (3) wire, polarized convenience
receptacles shall be furnished about the periphery of the building enclosure.
One (1) duplex receptacle shall be adjacent to the main control panel. The
equipment ground wire from each equipment ground post of the polarized
receptacles shall be affixed at the main control panel terminal board solely
designated for that purpose and separate from the neutral buss.

23. OUTSIDE ELECTRICAL SERVICE

A Connection of electrical service to pumping station shall be as specified herein.

(M
()
3

“)

®)
(6)

(7

Service pole shall be fully treated, southern yellow pine roofed 15 degrees
one way and gained before treatment.

Weatherproof switch and meter socket shall be fastened to rustproof
channels that are banded to pole with rustproof bands.

Service entrance fitting at pole shall be cast aluminum with stainless steel
SCrews.

Conduit and conduit fittings shall be heavy, threaded, galvanized steel.
Fittings shall have neoprene gaskets for covers. Conduit shall be fastened to
service pole with two—hole heavy galvanized straps with rust proof lag
screws-minimum spacing on 5 foot centers.

Control wire extensions shall be made as indicated on Drawings.
Components shall be Nema 4.

Insulating bushings of heavy fiber reinforced type shall be employed on all
conduit terminations.

All screws and fasteners are to be rustproof, double hot dipped galvanized,
monel metal or stainless steel.
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(8) Fuses shall be Bussman “Low-Peak”, or approved equal.

9) All electrical work shall be inspected and approved by an electrical inspector.
Three (3) copies of certificates of approval by electrical inspector shall be
furnished to Engineer and a label of acceptance must be glued inside door of
disconnect before final acceptance.

24. DEHUMIDIFIER

A packaged dehumidifier with a sealed refrigeration type compressor rated at 1/5
horsepower, 4.7 full load amps and 430 watts shall be wall mounted within the building in
such a manner that the condensate shall discharge to the sump through tubing provided for
that purpose. The dehumidifier shall operate on a 120 volt, single phase A.C. power source
and be provided with a safety protected power cord of UL approved 3 wire construction with
3 spade plug. The dehumidifier shall be capable of removing twenty-five (25) pints of water
in twenty-four (24) hours when the room temperature is 80 degrees fahrenheit and at 60%
relative humidity. (AHAM Standard DH-1) The dehumidifier shall be actuated by a
dial-controlled adjustable humidistat which will automatically cycle the unit at pre-selected
moisture levels. The humidistat shall also have "Off" and "Continuous Run" positions. The
dehumidifier shall be listed by Underwriters Laboratories.

25, HEATER

A. The building will be provided with an electric heater. The heater will have a rating of
4,000 watts, 13,640 BTU/HR output when operating on a 240 volt, single phase A.C.
power source. The heater will be equipped with a 600 rpm low speed axial vane
blower designed to deliver 175 cfm of down flow air and be driven by a four (4) pole
motor. The heating element shall be of the sealed tubular type with large parallel
steel fins for quick heat transfer. The heater will be complete with a thermal overload
cut off and a built in thermostat calibrated to provide a range of 55 degrees
fahrenheit to 85 degrees fahrenheit.

B. The heater shall be wall mounted, hard wired and complete with an individual 240
volt circuit, protected by a 2 pole, 15 amp circuit breaker. The heater will be listed
with Underwriters Laboratories, NEMA Standard 3-9-1967, HE2-2-02 Type L.

26. FACTORY TEST

A Before shipment, the station shall be tested at the factory at simulated field
conditions to assure that the unit meets the specified design and to check for leaks
and excessive vibration, for correct operation of the automatic control system, and of
all auxiliary equipment.

B. Amperage and voltage readings shall be taken for the pump motors to insure that
the motors are operating within the nameplate limitations. The station and piping
shall be tested in the factory for leaks in the weld seams and joints. All leaks shall
be repaired before shipment.

C. Certifications of the leak testing and paint thickness shall be submitted to the
Engineer. Paint thickness shall be measured with a dry mil gauge.
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27. SHOP DRAWINGS
A. The Contractor shall submit the required shop drawings to the Engineer for approval.
B. Each set of shop drawings shall include, but not be limited to the following:
)] Drawings showing dimensions of all steel units.
(2) Control details and electrical schematic diagrams.

3) Performance data including, when applicable, pump curves, and motor data,
etc.

(4) All other information necessary to enable the Engineer to determine whether
the proposed equipment meets the requirements.

28. INSTALLATION AND OPERATING INSTRUCTIONS

A. Five (5) copies of a manual, containing installation instructions, operating and
maintenance instructions, wiring diagrams, parts lists and, where applicable, test
data and curves shall be provided by the station manufacturer.

B. Installation of the station shall be done in accordance with the written instructions
provided in the manual as specified.

C. The station manufacturer shall provide the service of a factory-trained representative
for a maximum period of one (1) day to start up the station and to instruct the
Owner's operating personnel in the operation and maintenance of the equipment
provided.

D. A complete service report shall be made out and signed by the factory service
representative and a representative of either the owner or project engineer.

29. WARRANTY

A. The manufacturer shall warrant his product to be free from defects in workmanship
for a period of one (1) year from the date of acceptance of the booster pump station.

B. Warranties and guarantees by the suppliers of various components in lieu of a single
source responsibility by the pump station manufacturer shall not be accepted. The
station manufacturer shall be solely responsible for the warranty. In the event a
component fails to perform as specified or is proven defective in service during the
warranty period, excluding items of supply normally extended during operation, the
manufacturer shall provide a replacement part without cost to the Owner.

END SECTION
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SECTION 263213 - ENGINE GENERATORS

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

SUMMARY

This Section includes packaged engine-generator sets for emergency power supply
with the following features:

Diesel engine.

Unit-mounted cooling system.

Unit-mounted control and monitoring.
Performance requirements for sensitive loads.
Outdoor enclosure.

o wh -

Related Sections include the following:

1. Section 263600 "Transfer Switches" for transfer switches including sensors and
relays to initiate automatic-starting and -stopping signals for engine-generator
sets.

DEFINITIONS

Operational Bandwidth: The total variation from the lowest to highest value of a
parameter over the range of conditions indicated, expressed as a percentage of the
nominal value of the parameter.

ACTION SUBMITTALS

Product Data: For each type of packaged engine generator indicated. Include rated
capacities, operating characteristics, and furnished specialties and accessories. In
addition, include the following:

1. Thermal damage curve for generator.
2. Time-current characteristic curves for generator protective device.

Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads,
required clearances, method of field assembly, components, and location and size of
each field connection.

ENGINE GENERATORS : 263213 - 1
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1. Dimensioned outline plan and elevation drawings of engine-generator set and
other components specified.

2. Design Calculations: Signed and sealed by a qualified professional engineer.
Calculate requirements for selecting vibration isolators and seismic restraints and
for designing vibration isolation bases. ‘

3.  Vibration Isolation Base Details: Signed and sealed by a qualified professional
engineer. Detail fabrication, including anchorages and attachments to structure
and to supported equipment. Include base weights.

4.  Wiring Diagrams: Power, sighal, and control wiring.

1.5 INFORMATIONAL SUBMITTALS
A. Qualification Data: For installer and manufacturer.
Source quality-control test reports.

1. Certified summary of prototype-unit test report.

2. Certified Test Reports: For components and accessories that are equivalent, but
not identical, to those tested on prototype unit.

3. Certified Summary of Performance Tests: Certify compliance with specified
requirement to meet performance criteria for sensitive loads.

4. Report of factory test on units to be shipped for this Project, showing evidence of
compliance with specified requirements.

5. Report of sound generation.

6. Report of exhaust emissions showing compliance with applicable regulations.

7. Certified Torsional Vibration Compatibility: Comply with NFPA 110.

C. Field quality-control test reports.

D.  Warranty: Special warranty specified in this Section.

1.6 CLOSEOUT SUBMITTALS

A.  Operation and Maintenance Data: For packaged engine generators to include in
emergency, operation, and maintenance manuals. In addition to items specified in
Section 017823 "Operation and Maintenance Data," include the following:

1. List of tools and replacement items recommended to be stored at Project for
ready access. Include part and drawing numbers, current unit prices, and source
of supply.

1.7 QUALITY ASSURANCE

A. Installer Qualifications: Manufacturer's authorized representative who is trained and
approved for installation of units required for this Project.

1. Maintenance Proximity: Not more than four hours' normal travel time from
Installer's place of business to Project site.
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1.8

1.9

2.  Engineering Responsibility: Preparation of data for vibration isolators and
seismic restraints of engine skid mounts, including Shop Drawings, based on
testing and engineering analysis of manufacturer's standard units in assemblies
similar to those indicated for this Project.

Manufacturer Qualifications: A qualified manufacturer. Maintain, within 200 miles (321
km) of Project site, a service center capable of providing training, parts, and
emergency maintenance repairs.

Source Limitations: Obtain packaged generator sets and auxiliary components through
one source from a single manufacturer.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.

Comply with ASME B15.1.

Comply with NFPA 37.

Comply with NFPA 70.

Comply with NFPA 110 requirements for Level 2 emergency power supply system.
Comply with UL 2200.

Engine Exhaust Emissions: Comply with applicable state and local government
requirements.

Noise Emission: Comply with applicable state and local government requirements for
maximum noise level at adjacent property boundaries due to sound emitted by
generator set including engine, engine exhaust, engine cooling-air intake and
discharge, and other components of installation.

PROJECT CONDITIONS

Environmental Conditions: Engine-generator system shall withstand the following
environmental conditions without mechanical or electrical damage or degradation of
performance capability:

1. Ambient Temperature: Minus 15 to plus 40 deg C.
2. Relative Humidity: 0 to 95 percent.
3.  Altitude: Sea level to 1000 feet (300 m).

COORDINATION

Coordinate size and location of concrete bases for package engine generators. Cast
anchor-bolt inserts into bases. Concrete, reinforcement, and formwork requirements
are specified with concrete.
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B.

1.10

Coordinate size and location of roof curbs, equipment supports, and roof penetrations
for remote radiators. These items are specified in Section 077200 "Roof Accessories.”

EXTRA MATERIALS

Furnish extra materials described below that match products installed and that are
packaged with protective covering for storage and identified with labels describing
contents.

1. Fuses: One for every 10 of each type and rating, but no fewer than one of each.

2.  Indicator Lamps: Two for every six of each type used, but no fewer than two of
each.

3. Filters: One set each of lubricating oil, fuel, and combustion-air filters

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to
repair or replace components of packaged engine generators and associated auxiliary
components that fail in materials or workmanship within specified warranty period.

1. Warranty Period: Two years from date of Substantial Completion.

MAINTENANCE SERVICE

Initial Maintenance Service: Beginning at Substantial Completion, provide 12 months'
full maintenance by skilled employees of manufacturer's designated service
organization. Include quarterly exercising to check for proper starting, load transfer,
and running under load. Include routine preventive maintenance as recommended by
manufacturer and adjusting as required for proper operation. Provide parts and
supplies same as those used in the manufacture and installation of original equipment.

PART 2 - PRODUCTS

2.1

A.

2.2

A

MANUFACTURERS

Manufacturers: Subject to compliance with requirements, provide products by one of
the following:

Caterpillar; Engine Div.

Generac Power Systems, Inc.

Kohler Co.: Generator Division.

Onan/Cummins Power Generation; Industrial Business Group.

AON=

ENGINE-GENERATOR SET

Factory-assembled and -tested, engine-generator set.
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B. Mounting Frame: Maintain alignment of mounted components without depending on
concrete foundation; and have lifting attachments.

1.

Rigging Diagram: Inscribed on metal plate permanently attached to mounting
frame to indicate location and lifting capacity of each lifting attachment and
generator-set center of gravity.

C. Capacities and Characteristics:

1.

2.
3.

Power Output Ratings: Nominal ratings as indicated, with capacity as required to
operate as a unit as evidenced by records of prototype testing.

Output Connections: Three-phase, four wire.

Nameplates: For each major system component to identify manufacturer's name
and address, and model and serial number of component.

D. Generator-Set Performance:

1.

2.

Steady-State Voltage Operational Bandwidth: 3 percent of rated output voltage
from no load to full load.

Transient Voltage Performance: Not more than 20 percent variation for 50
percent step-load increase or decrease. Voltage shall recover and remain within
the steady-state operating band within three seconds.

Steady-State Frequency Operational Bandwidth: 0.5 percent of rated frequency
from no load to full load.

Steady-State Frequency Stability: When system is operating at any constant
load within the rated load, there shall be no random speed variations outside the
steady-state operational band and no hunting or surging of speed.

Transient Frequency Performance: Less than 5 percent variation for 50 percent
step-load increase or decrease. Frequency shall recover and remain within the
steady-state operating band within five seconds.

Output Waveform: At no load, harmonic content measured line to line or line to
neutral shall not exceed 5 percent total and 3 percent for single harmonics.
Telephone influence factor, determined according to NEMA MG 1, shall not
exceed 50 percent.

Sustained Short-Circuit Current: For a 3-phase, bolted short circuit at system
output terminals, system shall supply a minimum of 250 percent of rated full-load
current for not less than 10 seconds and then clear the fault automatically,
without damage to generator system components.

E. Generator-Set Performance for Sensitive Loads:

1.

Oversizing generator compared with the rated power output of the engine is
permissible to meet specified performance.

a. Nameplate Data for Oversized Generator: Show ratings required by the
Contract Documents rather than ratings that would normally be applied to
generator size installed.

Steady-State Voltage Operational Bandwidth: 1 percent of rated output voltage
from no load to full load.
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2.3
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3.

Transient Voltage Performance: Not more than 10 percent variation for 50
percent step-load increase or decrease. Voltage shall recover and remain within
the steady-state operating band within 0.5 second.

Steady-State Frequency Operational Bandwidth: Plus or minus 0.25 percent of
rated frequency from no load to full load.

Steady-State Frequency Stability;: When system is operating at any constant
load within the rated load, there shall be no random speed variations outside the
steady-state operational band and no hunting or surging of speed.

Transient Frequency Performance: Less than 2-Hz variation for 50 percent step-
load increase or decrease. Frequency shall recover and remain within the
steady-state operating band within three seconds.

Output Waveform: At no load, harmonic content measured line to neutral shall
not exceed 2 percent total with no slot ripple. Telephone influence factor,
determined according to NEMA MG 1, shall not exceed 50 percent.

Sustained Short-Circuit Current: For a 3-phase, bolted short circuit at system
output terminals, system shall supply a minimum of 300 percent of rated full-load
current for not less than 10 seconds and then clear the fault automatically,
without damage to winding insulation or other generator system components.
Excitation System: Performance shall be unaffected by voitage distortion caused
by nonlinear load.

a. Provide permanent magnet excitation for power source to voltage
regulator.

ENGINE

Fuel: Fuel oil, Grade DF-2.

Rated Engine Speed: 1800 rpm.

Maximum Piston Speed for Four-Cycle Engines: 2250 fpm (11.4 m/s).

Lubrication System: The following items are mounted on engine or skid:

1.
2.

3.

Filter and Strainer: Rated to remove 90 percent of particles 5 micrometers and
smaller while passing full flow.

Thermostatic Control Valve: Control flow in system fo maintain optimum oil
temperature. Unit shall be capable of full flow and is designed to be fail-safe.
Crankcase Drain: Arranged for complete gravity drainage to an easily removable
container with no disassembly and without use of pumps, siphons, special tools,
or appliances.

Engine Fuel System:

1.

2.

Main Fuel Pump: Mounted on engine. Pump ensures adequate primary fuel flow
under starting and load conditions.

Relief-Bypass Valve: Automatically regulates pressure in fuel line and returns
excess fuel to source.
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F.  Coolant Jacket Heater: Electric-immersion type, factory installed in coolant jacket
system. Comply with NFPA 110 requirements for Level 1 equipment for heater
capacity.

G. Governor: Adjustable electronic isochronous, with speed sensing. Maintain a +/- 6
RPM steady state frequency variation from steady state no load to steady state full
load..

H.  Cooling System: Closed loop, liquid cooled, with radiator factory mounted on engine-
generator-set mounting frame and integral engine-driven coolant pump.

1. Coolant: Solution of 50 percent ethylene-glycol-based antifreeze and 50 percent
water, with anticorrosion additives as recommended by engine manufacturer.

2.  Size of Radiator: Adequate to contain expansion of total system coolant from
cold start to 110 percent load condition.

3. Temperature Control: Self-contained, thermostatic-control valve modulates
coolant flow automatically to maintain optimum constant coolant temperature as
recommended by engine manufacturer.

4.  Coolant Hose: Flexible assembly with inside surface of nonporous rubber and
outer covering of aging-, ultraviolet-, and abrasion-resistant fabric.

a. Rating: 50-psig (345-kPa) maximum working pressure with coolant at 180
deg F (82 deg C), and noncollapsible under vacuum.

b. End Fittings: Flanges or steel pipe nipples with clamps to suit piping and
equipment connections.

L. Muffler/Silencer: Critical type, sized as recommended by engine manufacturer and
selected with exhaust piping system to not exceed engine manufacturer's engine
backpressure requirements.

1. Minimum sound attenuation of 25 dB at 500 Hz.
2. Sound level measured at a distance of 10 feet (3 m) from exhaust discharge after
installation is complete shall be 85 dBA or less.

J. Air-Intake Filter: Standard-duty, engine-mounted air cleaner with replaceable dry-filter
element and "blocked filter" indicator.

K.  Starting System: 12-V electric, with negative ground.

1. Components: Sized so they will not be damaged during a full engine-cranking
cycle with ambient temperature at maximum specified in Part1 "Project
Conditions" Article.

2. Cranking Motor: Heavy-duty unit that automatically engages and releases from
engine flywheel without binding.

3. Cranking Cycle: As required by NFPA 110 for system level specified.

4, Battery: Adequate capacity within ambient temperature range specified in Part 1
"Project Conditions" Article to provide specified cranking cycle at least three
times without recharging.

5. Battery Cable: Size as recommended by engine manufacturer for cable length
indicated. Include required interconnecting conductors and connection
accessories.
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6.

Battery Compartment: Factory fabricated of metal with acid-resistant finish and
thermai insulation. Thermostatically controlled heater shall be arranged to
maintain battery above 10 deg C regardless of external ambient temperature
within range specified in Part 1 "Project Conditions" Article. include accessories
required to support and fasten batteries in place.

Battery-Charging Alternator: Factory mounted on engine with solid-state voltage
regulation and 35-A minimum continuous rating.

Battery Charger. Current-limiting, automatic-equalizing and float-charging type.
Unit shall comply with UL 1236 and include the following features:

a.  Operation: Equalizing-charging rate of 10 A shall be initiated automatically
after battery has lost charge until an adjustable equalizing voltage is
achieved at battery terminals. Unit shall then be automatically switched to
a lower float-charging mode and shall continue to operate in that mode until
battery is discharged again.

b.  Automatic Temperature Compensation: Adjust float and equalize voltages
for variations in ambient temperature from minus 40 deg C to pius 60
deg C to prevent overcharging at high temperatures and undercharging at
low temperatures.

C. Automatic Voltage Regulation: Maintain constant output voltage regardless
of input voltage variations up to plus or minus 10 percent.

d. Ammeter and Voltmeter: Flush mounted in door. Meters shall indicate
charging rates.

e. Safety Functions: Sense abnormally low battery voltage and close
contacts providing low battery voltage indication on control and monitoring
panel. Sense high battery voltage and loss of ac input or dc output of
battery charger. Either condition shall close contacts that provide a
hattery-charger malfunction indication at system control and monitoring
panel.

f. Enclosure and Mounting: NEMA 250, Type 1, wall-mounted cabinet.

FUEL OIL STORAGE

Comply with NFPA 30.

Base-Mounted Fuel Oil Tank: Factory installed and piped, complying with UL 142 fuel
oil tank. Features include the following:

1.

Aw

Tank level indicator.

Capacity: Fuel for 24 hours' continuous operation at 100 percent rated power
output.

Vandal-resistant fill cap.

Containment Provisions: Comply with requirements of authorities having
jurisdiction. Double wall with 1105 capacity rupture basin meeting U.L. 142
standards. Locking fuel cap, low level alarm contacts and fuel tank rupture
alarm.
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A

CONTROL AND MONITORING

Automatic Starting System Sequence of Operation: When mode-selector switch on the
control and monitoring panel is in the automatic position, remote-control contacts in
one or more separate automatic transfer switches initiate starting and stopping of
generator set. When mode-selector switch is switched to the on position, generator set
starts. The off position of same switch initiates generator-set shutdown. When
generator set is running, specified system or equipment failures or derangements
automatically shut down generator set and initiate alarms. Operation of a remote
emergency-stop switch also shuts down generator set.

Configuration: Operating and safety indications, protective devices, basic system
controls, and engine gages shall be grouped in a common control and monitoring panel
mounted on the generator set. Mounting method shall isolate the control panel from
generator-set vibration.

Indicating and Protective Devices and Controls: As required by NFPA 110 for Level 2
system, and the following:

AC voltmeter.

AC ammeter.

AC frequency meter.

DC voltmeter (alternator battery charging).
Engine-coolant temperature gage.

Engine lubricating-oil pressure gage.
Running-time meter.

Ammeter-voltmeter, phase-selector switch(es).
Generator-voltage adjusting rheostat.

0. Generator overload.

S2OXNOOR LN

Indicating and Protective Devices and Controls:

AC voltmeter.

AC ammeter.

AC frequency meter.

DC voltmeter (alternator battery charging).
Engine-coolant temperature gage.

Engine lubricating-oil pressure gage.
Running-time meter.

Ammeter-voitmeter, phase-selector switch(es).
Generator-voltage adjusting rheostat.

10. Start-stop switch.

11. Overspeed shutdown device.

12. Coolant high-temperature shutdown device.
13.  Coolant low-level shutdown device.

14.  Oil low-pressure shutdown device.

15.  Generator overload.

©CONDOTAWN=

Supporting ltems: Include sensors, transducers, terminals, relays, and other devices
and include wiring required to support specified items. Locate sensors and other
supporting items on engine or generator, unless otherwise indicated.
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2.6

27

Common Remote Audible Alarm: Comply with NFPA 110 requirements for Level 1
systems. Include necessary contacts and terminals in control and monitoring panel.

Overcrank shutdown.

Coolant low-temperature alarm.
Control switch not in auto position.
Battery-charger malfunction alarm.
Battery low-voltage alarm.

ohwn=

Common Remote Audible Alarm: Signal the occurrence of any events listed below
without differentiating between event types. Connect so that after an alarm is silenced,
clearing of initiating condition will reactivate alarm until silencing switch is reset.

Engine high-temperature shutdown.
Lube-oil, low-pressure shutdown.
Overspeed shutdown.

Remote emergency-stop shutdown.
Engine high-temperature prealarm.
Lube-oil, low-pressure prealarm.
Fuel tank, low-fuel level.

Low coolant level.

N WN =

Remote Emergency-Stop Switch: Flush; wall mounted, unless otherwise indicated;
and labeled. Push button shall be protected from accidental operation.

GENERATOR OVERCURRENT AND FAULT PROTECTION

Generator Circuit Breake(s)r. Molded-case, electronic-trip type; 100 percent rated,
complying with UL 489. Two required as indicated on plan:

1. Tripping Characteristics:  Adjustable long-time and short-time delay and
instantaneous.

2. Trip Settings: Selected to coordinate with generator thermal damage curve.

3. Shunt Trip: Connected to trip breaker when generator set is shut down by other
protective devices.

4. Mounting: Adjacent to or integrated with control and monitoring panel.

GENERATOR, EXCITER, AND VOLTAGE REGULATOR

Comply with NEMA MG 1.

Drive: Generator shaft shall be directly connected to engine shaft. Exciter shall be
rotated integrally with generator rotor.

Electrical Insulation: Class H or Class F.

Stator-Winding Leads: Brought out to terminal box to permit future reconnection for
other voltages if required.
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2.9

E.

Construction shall prevent mechanical, electrical, and thermal damage due to vibration,
overspeed up to 125 percent of rating, and heat during operation at 110 percent of
rated capacity.

Enclosure: Dripproof.
Instrument Transformers: Mounted within generator enclosure.

Voltage Regulator: Solid-state type, separate from exciter, providing performance as
specified.

1. Adjusting rheostat on control and monitoring panel shall provide plus or minus 5
percent adjustment of output-voltage operating band.

Strip Heater: Thermostatically controlled unit arranged to maintain stator windings
above dew point.

Windings: Two-thirds pitch stator winding and fully linked amortisseur winding.

OUTDOOR GENERATOR-SET ENCLOSURE

Description: Vandal-resistant, weatherproof steel housing, wind resistant up to 100

mph (160 km/h). Multiple panels shall be lockable and provide adequate access to

components requiring maintenance. Panels shall be remavable by one person without

tools. Instruments and control shall be mounted within enclosure.

1. Structural Design and Anchorage: Comply with ASCE 7 for wind loads.

2. Louvers: Equipped with bird screen and filter arranged to permit air circulation
when engine is not running while excluding exterior dust, birds, and rodents.

3. Hinged Doors: With padlocking provisions.

4. Ventilation: Louvers equipped with bird screen and filter arranged to permit air
circulation while excluding exterior dust, birds, and rodents.

5. Muffler Location: Within enclosure.

Engine Cooling Airflow through Enclosure: Maintain temperature rise of system
components within required limits when unit operates at 110 percent of rated load for 2
hours with ambient temperature at top of range specified in system service conditions.

1. Louvers: Fixed-engine, cooling-air inlet and discharge. Storm-proof and
drainable louvers prevent entry of rain and snow.

VIBRATION ISOLATION DEVICES

Elastomeric Isolator Pads: Oil- and water-resistant elastomer or natural rubber,

arranged in single or multiple layers, molded with a nonslip pattern and galvanized-

steel baseplates of sufficient stiffness for uniform loading over pad area, and factory

cut to sizes that match requirements of supported equipment.

1. Material: Standard neoprene.
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2.10

2.1

2. Durometer Rating: 30

3. Number of Layers: One.

FINISHES

Indoor and Outdoor Enclosures and Components: Manufacturer's standard finish over
corrosion-resistant pretreatment and compatible primer.

SOURCE QUALITY CONTROL

Prototype Testing: Factory test engine-generator set using same engine model,
constructed of identical or equivalent components and equipped with identical or
equivalent accessories.

1. Tests: Comply with NFPA 110, Level 1 Energy Converters and with IEEE 115.

Project-Specific Equipment Tests: Before shipment, factory test engine-generator set
and other system components and accessories manufactured specifically for this
Project. Perform tests at rated load and power factor. Include the following tests:

1. Test components and accessories furnished with installed unit that are not
identical to those on tested prototype to demonstrate compatibility and reliability.
Full load run.

Maximum power.

Voltage regulation.

Transient and steady-state governing.

Single-step load pickup.

Safety shutdown.

Report factory test results within 10 days of completion of test.

ONOU AN

PART 3 - EXECUTION

3.1

A.

EXAMINATION

Examine areas, equipment bases, and conditions, with Installer present, for
compliance with requirements for installation and other conditions affecting packaged
engine-generator performance.

Examine roughing-in of piping systems and electrical connections. Verify actual
locations of connections before packaged engine-generator installation.

Proceed with instaliation only after unsatisfactory conditions have been corrected.
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3.2

A.

3.3

INSTALLATION

Comply with packaged engine-generator manufacturers' written installation and
alignment instructions and with NFPA 110.

Install packaged engine generator to provide access, without removing connections or
accessories, for periodic maintenance.

Install packaged engine generator with elastomeric isolator pads having a minimum
deflection of 1 inch (25 mm) on 4-inch- (100-mm-) high concrete base. Secure sets to
anchor bolts installed in concrete bases. Concrete base construction is specified in
Section 260548 "Vibration and Seismic Controls for Electrical Systems."

Electrical Wiring: Install electrical devices furnished by equipment manufacturers but
not specified to be factory mounted.

FIELD QUALITY CONTROL

Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect, test, and adjust components, assemblies, and equipment installations,
including connections. Report results in writing.

Tests and Inspections:

1. Perform tests recommended by manufacturer and each electrical test and visual
and mechanical inspection (except those indicated to be optional) for "AC
Generators and for Emergency Systems" specified in NETA Acceptance Testing
Specification. Certify compliance with test parameters.

2. NFPA 110 Acceptance Tests: Perform tests required by NFPA 110 that are
additional to those specified here including, but not limited to, single-step full-load
pickup test.

3. Battery Tests: Equalize charging of battery cells according to manufacturer's
written instructions. Record individual cell voltages.

a. Measure charging voltage and voltages between available battery
terminals for full-charging and float-charging conditions. Check electrolyte
level and specific gravity under both conditions.

b.  Test for contact integrity of all connectors. Perform an integrity load test
and a capacity load test for the battery.

C. Verify acceptance of charge for each element of the battery after
discharge.

d.  Verify that measurements are within manufacturer's specifications.

4. Battery-Charger Tests: Verify specified rates of charge for both equalizing and
float-charging conditions.

5. System integrity Tests: Methodically verify proper installation, connection, and
integrity of each element of engine-generator system before and during system
operation. Check for air, exhaust, and fluid leaks.
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3.4

6. Voitage and Frequency Transient Stability Tests: Use recording oscilloscope to
measure voltage and frequency transients for 50 and 100 percent step-load
increases and decreases, and verify that performance is as specified.

7. Harmonic-Content Tests: Measure harmonic content of output voltage under 25
percent and at 100 percent of rated linear load. Verify that harmonic content is
within specified limits.

Coordinate tests with tests for transfer switches and run them concurrently.

Test instruments shall have been calibrated within the last 12 months, traceable to
standards of NIST, and adequate for making positive observation of test results. Make
calibration records available for examination on request.

Leak Test: After installation, charge system and test for leaks. Repair leaks and retest
until no leaks exist.

Operational Test: After electrical circuitry has been energized, start units to confirm
proper motor rotation and unit operation.

Test and adjust controls and safeties. Replace damaged and malfunctioning controls
and equipment.

Remove and replace malfunctioning units and retest as specified above.

Retest: Correct deficiencies identified by tests and observations and retest until
specified requirements are met.

Report results of tests and inspections in writing. Record adjustable relay settings and
measured insulation resistances, time delays, and other values and observations.
Aftach a label or tag to each tested component indicating satisfactory completion of
tests.

DEMONSTRATION

Engage a factory-authorized service representative to train Owner's maintenance
personnel to adjust, operate, and maintain packaged engine generators. Refer to
Section 017900 "Demonstration and Training."

END OF SECTION 263213
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SECTION 263600 - TRANSFER SWITCHES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.
1.2 SUMMARY

A.  Section includes transfer switches rated 600 V and less, including the following:

1. Automatic transfer switches.

1.3 ACTION SUBMITTALS

A. Product Data. For each type of product indicated. Include rated capacities, weights,
operating characteristics, furnished specialties, and accessories.

B. Shop Drawings: Dimensioned plans, elevations, sections, and details showing
minimum clearances, conductor entry provisions, gutter space, installed features and
devices, and material lists for each switch specified.

1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data: For manufacturer.

Field quality-control reports.

1.5 CLOSEQUT SUBMITTALS

A.  Operation and Maintenance Data: For each type of product to include in emergency,
operation, and maintenance manuals. In addition to items specified in Section 017823
"Operation and Maintenance Data," include the following:

1. Features and operating sequences, both automatic and manual.

2. List of all factory settings of relays; provide relay-setting and calibration
instructions, including software, where applicable.
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1.6

A

C
D.
E
F.

QUALITY ASSURANCE

Manufacturer Qualifications: Maintain a service center capable of providing training,
parts, and emergency maintenance repairs within a response period of less than eight
hours from time of notification.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

Comply with NEMA ICS 1.

Comply with NFPA 70.

Comply with NFPA 110.

Comply with UL 1008 unless requirements of these Specifications are stricter.

PART 2 - PRODUCTS

21

A

22

MANUFACTURED UNITS
Contactor Transfer Switches:

1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

Caterpillar; Engine Div.

Emerson; ASCO Power Technologies, LP.

Generac Power Systems, Inc.

GE Zenith Controls.

Kohler Power Systems,; Generator Division.

Onan/Cummins Power Generation: Industrial Business Group.

Russelectric, Inc.

@mooo0ow

GENERAL TRANSFER-SWITCH PRODUCT REQUIREMENTS

Indicated Current Ratings: Apply as defined in UL 1008 for continuous loading and
total system transfer, including tungsten filament lamp loads not exceeding 30 percent
of switch ampere rating, unless otherwise indicated.

Tested Fault-Current Closing and Withstand Ratings: Adequate for duty imposed by
protective devices at installation locations in Project under the fault conditions
indicated, based on testing according to UL 1008.

Solid-State Controls: Repetitive accuracy of all settings shall be plus or minus 2
percent or better over an operating temperature range of minus 20 to plus 70 deg C.

TRANSFER SWITCHES 263600 - 2



500,000 GALLON ELEVATED WATER STORAGE TANK, PHASE 12 10053.01
BULLOCK PEN WATER DISTRICT

D. Resistance to Damage by Voltage Transients: Components shall meet or exceed
voltage-surge withstand capability requirements when tested according to
IEEE C62.41. Components shall meet or exceed voltage-impulse withstand test of
NEMA ICS 1.

E. Electrical Operation: Accomplish by a nonfused, momentarily energized solenoid or
electric-motor-operated mechanism, mechanically and electrically interlocked in both
directions.

F.  Switch Characteristics: Designed for continuous-duty repetitive transfer of full-rated
current between active power sources.

1. Limitation: Switches using molded-case switches or circuit breakers or insulated-
case circuit-breaker components are not acceptable.

2. Switch Action: Double throw; mechanically held in both directions.

3. Contacts:  Silver composition or silver alloy for load-current switching.
Conventional automatic transfer-switch units, rated 225 A and higher, shall have
separate arcing contacts.

G. Neutral Terminal: Solid and fully rated, unless otherwise indicated.

Heater: Equip switches exposed to outdoor temperatures and humidity, and other
units indicated, with an internal heater. Provide thermostat within enciosure to control
heater.

1. Factory Wiring: Train and bundle factory wiring and label, consistent with Shop
Drawings, either by color-code or by numbered or lettered wire and cable tape markers
at terminations. Color-coding and wire and cable tape markers are specified in
Section 260553 "ldentification for Electrical Systems."”

1. Designated Terminals: Pressure type, suitable for types and sizes of field wiring
indicated.
2. Power-Terminal Arrangement and Field-Wiring Space: Suitable for top, side, or

bottom entrance of feeder conductors as indicated.
3. Control Wiring: Equipped with lugs suitable for connection to terminal strips.

J. Enclosures: General-purpose NEMA 250, Type 3R, complying with NEMA ICS 6 and
UL 508, unless otherwise indicated.
2.3 AUTOMATIC TRANSFER SWITCHES
A.  Comply with Level 1 equipment according to NFPA 110.

B.  Switching Arrangement: Double-throw type, incapable of pauses or intermediate
position stops during normal functioning, unless otherwise indicated.

C. Manual Switch Operation: Unloaded. Control circuit automatically disconnects from
electrical operator during manual operation.
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D.

Signal-Before-Transfer Contacts: A set of normally open/normally closed dry contacts
operates in advance of retransfer to normal source. Interval is adjustable from 1 to 30
seconds.

Digital Communication Interface: Matched to capability of remote annunciator or
annunciator and control panel.

In-Phase Monitor; Factory-wired, internal relay controis transfer so it occurs only when
the two sources are synchronized in phase. Relay compares phase relationship and
frequency difference between normal and emergency sources and initiates transfer
when both sources are within 15 electrical degrees, and only if transfer can be
completed within 60 electrical degrees. Transfer is initiated only if both sources are
within 2 Hz of nominal frequency and 70 percent or more of nominal voltage.

Automatic Transfer-Switch Features:

1. Undervoltage Sensing for Each Phase of Normal Source: Sense low phase-to-
ground voltage on each phase. Pickup voltage shall be adjustable from 85 to
100 percent of nominal, and dropout voltage is adjustable from 75 to 98 percent
of pickup value. Factory set for pickup at 90 percent and dropout at 85 percent.

2. Adjustable Time Delay: For override of normal-source voltage sensing to delay
transfer and engine start sighals. Adjustable from zero to six seconds, and
factory set for one second.

3. Voltage/Frequency Lockout Relay: Prevent premature transfer to generator.
Pickup voltage shall be adjustable from 85 to 100 percent of nominal. Factory
set for pickup at 90 percent. Pickup frequency shall be adjustable from 80 to 100
percent of nominal. Factory set for pickup at 95 percent.

4, Time Delay for Retransfer to Normal Source: Adjustable from 0 to 30 minutes,

and factory set for 10 minutes to automatically defeat delay on loss of voltage or

sustained undervoltage of emergency source, provided normal supply has been

restored.

Test Switch: Simulate normal-source failure.

Switch-Position Pilot Lights: Indicate source to which load is connected.

Source-Available Indicating Lights: Supervise sources via transfer-switch

normal- and emergency-source sensing circuits.

Noo

a. Normal Power Supervision: Green light with nameplate engraved "Normal
Source Available.”

b. Emergency Power Supervision: Red light with nameplate engraved
"Emergency Source Available.”

8. Unassigned Auxiliary Contacts: Two normally open, single-pole, double-throw
contacts for each switch position, rated 10 A at 240-V ac.

9.  Transfer Override Switch: Overrides automatic retransfer control so automatic
transfer switch will remain connected to emergency power source regardless of
condition of normal source. Pilot light indicates override status.

10. Engine Starting Contacts: One isolated and normally closed, and one isolated
and normally open; rated 10 A at 32-V dc minimum.

11.  Engine Shutdown Contacts: Time delay adjustable from zero to five minutes,
and factory set for five minutes. Contacts shall initiate shutdown at remote
engine-generator controls after retransfer of load to normal source.
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24

12. Engine-Generator Exerciser:  Solid-state, programmable-time switch starts
engine generator and transfers load to it from normal source for a preset time,
then retransfers and shuts down engine after a preset cool-down period. Initiates
exercise cycle at preset intervals adjustable from 7 to 30 days. Running periods
are adjustable from 10 to 30 minutes. Factory settings are for 7-day exercise
cycle, 20-minute running period, and 5-minute cool-down period. Exerciser
features include the following:

a. Exerciser Transfer Selector Switch: Permits selection of exercise with and
without load transfer.
b. Push-button programming control with digital display of settings.

C. Integral battery operation of time switch when normal control power is not
available.
SOURCE QUALITY CONTROL

Factory test and inspect components, assembled switches, and associated equipment.
Ensure proper operation. Check transfer time and voltage, frequency, and time-delay
settings for compliance with specified requirements. Perform dielectric strength test
complying with NEMA ICS 1.

PART 3 - EXECUTION

3.1

A.

3.2

3.3

INSTALLATION

Set field-adjustable intervals and delays, relays, and engine exerciser clock.

CONNECTIONS

Wiring to Remote Components: Match type and number of cables and conductors to
control and communication requirements of transfer switches as recommended by
manufacturer. Increase raceway sizes at no additional cost to Owner if necessary to
accommodate required wiring.

Ground equipment according to Section 260526 "Grounding and Bonding for Electrical
Systems."

Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors
and Cables."

FIELD QUALITY CONTROL

Manufacturer's Field Service: Engage a factory-authorized service representative to

test and inspect components, assemblies, and equipment installations, including
connections.
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1.

2.

After installing equipment and after electrical circuitry has been energized, test
for compliance with requirements.

Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.
Measure insulation resistance phase-to-phase and phase-to-ground with
insulation-resistance tester. Include external annunciation and control circuits.
Use test voltages and procedure recommended by manufacturer. Comply with
manufacturer's specified minimum resistance.

a.  Check for electrical continuity of circuits and for short circuits.

b. Inspect for physical damage, proper installation and connection, and
integrity of barriers, covers, and safety features.

c.  Verify that manual transfer warnings are properly placed.

d. Perform manual transfer operation.

After energizing circuits, demonstrate interlocking sequence and operational
function for each switch at least three times.

a. Simulate power failures of normal source to automatic transfer switches
and of emergency source with normal source available.

b.  Simulate loss of phase-to-ground voltage for each phase of normal source.

c.  Verify time-delay settings.

d.  Verify pickup and dropout voltages by data readout or inspection of control
settings.

e.  Test bypassf/isolation unit functional modes and related automatic transfer-
switch operations.

f. Verify proper sequence and correct timing of automatic engine starting,
transfer time delay, retransfer time delay on restoration of normal power,
and engine cool-down and shutdown.

Coordinate tests with tests of generator and run them concurrently.

Report results of tests and inspections in writing. Record adjustable relay settings and
measured insulation and contact resistances and time delays. Attach a label or tag to

each tested component indicating satisfactory completion of tests.

Remove and replace malfunctioning units and retest as specified above.

Prepare test and inspection reports.

DEMONSTRATION

Engage a factory-authorized service representative to train Owner's maintenance
personnel to adjust, operate, and maintain transfer switches and related equipment

Coordinate this training with that for generator equipment.

END OF SECTION 263600
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