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1. Compaction:
a. General:
(1)
(2)
b.

Specification No. EC=2574
Shest No. 2200 - 8

The liner pipe shall bes removed or
perforated to assure placement of the
seal. All casings and screen may be
salvaged.

The top 10 fest of the hole shall b=
filled with bentonite grout to within
twvo feet of the "land surface? (bottom
cof the pond excavation).

Casing remaining in the hole shall be
cut off at least two feet below the
"land surface®” (bottom of the pond
excavation). The remaining top tvo
feet of the hole shall be filled with
"native topsoil®.

Excavate or backfill as reguired to
construct subgrades to the elevations and
grades indicated.

Remove all unsuitable material and replace
with acceptable £ill material and perform
all wetting, drying, shaping and compacting

required to prepare subgrade.

Subgrade for Fills and Embankments:

Roughen by discing or scarifying and welt or dry
top 6 inches as reguired to bond with £ill or
enbankment.
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PART 1

Specification No. EC-2574
Sheet No. 02400-1

SECTION 02400

_ HIGH DENSITY POLYETHYLENE (HDPE) MEMBRANE

GENERAL

1.01 WORK INCLUDED

A,

Provide and install 40 mil (pond basin) and 60 mil
(interior face of surrounding dikes) High Density
Polyethylene (HDPE) geomembrane. Material shall be
provided and installed by and approved HDPE geomembrane

manufacturer/installer.

Provide design of HDPE geomembrane panel layout
diagram.

Provide required sealing around objects penetrating the
liner.
Provide quality control testing of HDPE geomembrane as

specified in the approved QC manual.

Provide supervision of HDPE geomembrane anchoring and
covering.

Provide adequate men, materials and eguipment so the
mechanical breakdowns do not affect the progress of
work. (Any such interruption and the resulting loss of
time for the independent guality assurance team shall
be payable by the General Contractor.)

REFERENCES STANDARDS

A.

National Sanitation Foundation (NSF) Standard Number
54,

1.03 QUALIFICATIONS OF CONTRACTOR WORK ACTIVITIES

A,

Manufacturer

1. The Manufacturer shall be listed by the National
Sanitation Foundation as having met Standard 54
for Flexible Membrane Liners, and shall have at
least five (5) years continuous experience in the
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repair of the liner and a description of the

seaming and repair procedures so as to ensure
changes in environmental conditions will not

effect the integrity of the weld.

6. & detailed description including eguipment to be
used, how the integrity of the field seams and
penetrations will bes tested and documented.

7. 2Z resume of the qualifications for all personnel
who will be involved in the installation, quality
control and supervision of the HDPE gesomembrane
construction including their education and
previous HDPE geomembrane installation experience.

8. Weld test data demonstrating the accumulated weld
test failures for both peel and shear does not
exceed one (1) per every fifty (50) tests or
increment thereof for welds performed under normal
environmental and operating conditions.

1.05 QUALITY ASSURANCE

A. The manufacturer/installer shall provide the services
to perforrm all required quality assurance testing.

1. The manufacturer/installer shall provide an
experienced and qualified inspection tean.

a. The inspection team shall be on-site at all
times during the HDPE geomembrane installation
to observe installation procedures and
guality control procedures, coordinate
quality assurance tests, and collect data for

documentation.

b. The team will take samples of the material at
the time of manufacture for conformance
testing. The sampling fregquency shall bs one
per 100,000 square feet.

B. Observation of Installation

1. The inspection team shall observe and record the
following with handwritten notes and photographs:

a. HDPE geomembrane packaging identification
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Specification No. EC-2574
Sheet No. 02400-11

Inspector. The purpose of the meeting is to:

5.

Review the work activity and location for the day.

Discuss the Installer’s personnsl assignment for
the day.

Review the previous day’s activity.
Review the work schedule.

Discuss possible problem areas and situations.

3.04 INSTALLATION OF HDPE GEOMEMBRAWE

A.

Climatic Conditions

16

Temperature: Unless otherwise authorized by the
Construction Supervisor, the temperature rangs for
HDPE geomembrane installation is 5 to 40 degrees C
(40 to 104 degrees F). As a minimum, the
Construction Supervisor will reguire that a
performance evaluation of temperatures outside
this range be made through a trial seam and
destructive testing program.

Wind: Do not attempt installation when wind
velocity and/or dusty conditions interfere with
liner placement, alignment of seams or cleanliness

of seam area.

Precipitation: Do not attempt installation when
precipitation interferes with having a dry seaming
surface (i.e., rain, sleet, snow or heavy dew).

Geomembrane Layout
Layout HDPE geomembrane, overlap a minimum of 4
inches.

Prepare areas for welding in accordance with the
manufacturers/installer’s requirements including

cleaning.

Place temporary anchoring such as sand bags on 2
foot centers on liner immediately after layout.
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Sheet No. 2500 - 4

1. In-situ moisture/density tests will be performed
at random during liner construction, averaging a
minimum of one test for every 1000 cubic yards of
material placed. Moisture/density curves of
imported material will be performed at random
during construction averaging a minimum of one
test for every 10,000 cubic yards of material
placed.

Test Liner Acceptability. The minimum acceptable
values for moisture/density test results will be equal
to or greater than 95 percent of standard Proctor
maximum density and the moisture content is between
optimum and 4 percent above optinum.

Sampling Methodologv. Prior to liner construction, a
plot of density versus moisture content
(moisture/density curve) will be determined using the
Standard Proctor method, for each type of material used
for liner construction. During construction, frequent
in-situ moisture/density tests will be performed and
compared to the maximum density and optimum moisture
content of the liner material as determined from the
standard Proctor test(s).

Test Methods. The liner will be sampled and tested by
the following mathods:

Target Property Test Method
Moisture/density curve ASTM D 698 Standard
Proctor
In-situ moisture/density ASTM D 2922 and 3017

nuclear methods

Laboratory Hydraulic Conductivity COE EM 1110-2-1906
back-pressure saturated

Plasticity ASTM D 4318
Atterberg limits

Grain size distribution ASTM D 422 sieve
and hydrometer
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PART

Specification No. EC-2574
Sheet MNo. 2936 - 2

DELIVERY, STORAGE, AND HANDLING

Deliver grass seed mixture in sealed containers. Seed

A,
in damaged packaging is not acceptable.

B. Deliver fertilizer in waterproof bags showing weight,
chemical analysis, and name of manufacturer.

2 PRODUCTS

SEED MIXTURE

A. Seed Mixture:
1. Kentucky 31:. 60 1b/ACRE
2. Annual Rye Grass: 60 1b/ACRE
3. Perennial Rye Grass: 75 1b/ACRE
4, Redtop: 15 1b/ACRE
5. Birdsfoot Trefoil: 10 1b/ACRE

250 1b/ACRE

SOIL MATERIALS

A. Topsoil: Fertile, agricultural soil, typical for
locality, capable of sustaining vigorous plant growth,
taken from drained site; free of subsoil, clay or
impurities, plants, weeds and roots; pH value of
minimum 5.4 and maximum 7.0.

B. Topsoil: Excavated from site and free of weeds.

ACCESSORIES

A. Mulching Material: Oat or wheat straw, free from weeds,
foreign matter detrimental to plant life, and dry. Hay
or chopped cornstalks are not acceptable.

B. Fertilizer: FS 0-F-241, recommended for grass, with

fifty percent of the elements derived from organic
sources; of proportion necessary to eliminate any
deficiencies of topsoil as indicated in analysis;
otherwise, use the following proportions: Nitrogen 12
percent, phosphoric acid 12 percent, soluble potash 12

percent.
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c. Immediately following seeding apply mulch at a rate of
two tons per acre. Ditch bottoms and other erosion
susceptible areas should receive a double application

of mulch.

D. Apply water with a fine spray immediately after each
area has been mulched. Saturate to 4 inches of soil.

HYDROSEEDING

A. At contractors option, seeding may be done with a
hydraulic seeder. Do not hydroseed area in excess of
that which can be mulched on the same day.

SEED PROTECTION

A. Seeded areas subject to traffic damage should be
identified with stakes and string. Set string height

at approx. 30 inches.

B. Protect sseded areas with waring signs during
maintenance period.

MAINTENANCE
A. Immediately reseed areas which show bare spots.
B. New seedlings shall be kept moist by watering, for a

period of six weeks after planting. Fregquency of
watering shall not exceed 7 days.

C. Maintain seeded areas for six weeks from date of
seeding. :
D. Water will be available on site.
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Spacification No. EC=-2574
Shest No. 03001-4

Absorptive Mat: Cotton fabric, clean, roll goods.
Absorptive Mat: Burlap fabric, clean, roll goods.

Absorptive Mat: Burlap-polyethylene, bonded to prevent
separation during use.

Membrane Curing Compound: ASTM €309 or FS TT-C-800.

Polyethylene Film: ASTM D2103, 6 mil thick, clear
color.

Clear Sealer: Sonneborn Lapidolith or Master Builder
Sanise=al.

CONCRETE HMIX

&,

B.

Mix concrete in accordance with ASTH C%4.

Ultimate strength 28 days 3000 psi, 5 1/2 sacks,
ninimum, of cement per cubic yard, 6 1/2 gallons of
water per sack, maximum, including free moisture on

aggregate.

Ultimate strength 28 days 4000 psi (use only where
specifically required by drawings), 6 sacks, minimum,
of cement per cubic yard, 6 gallons of water per sack,
maximum, including free moisture on aggregate.

Maxinmnum size of aggregate - 3/4".

Slump at point of placement - 3 inches with
inadvertence margin of 2 inches, rejection at 5 inches.

Use air entraining admixture. (3% - 5% air by volume).

Contractor shall furnish mix designs for review prior
to placing.

Mix designs shall be as prepared by a commercial
testing laboratory, the Concrete Council of Greater St.
Louis, or a design for which sufficient evidence (as
determined by the Engineer) can be presented to show
conformance to the requirements.

21l ready mix tickets shall be furnished to the
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Spacification No. EC=-2574
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receive special finishes or applied coatings which may
be affected by agent.

Coordinate work of other Sactions in forming and

E.
setting openings, slots, recesses, chases, sleeves,
bolts, anchors, and other inserts.

REINFORCEMENT

A. Place, support, and secure reinforcement against
displacenent.

B. All splice (lap) lengths and development lengths to be
calculated and detailed pesr ACI-318.

INSPECTION

A. Verify anchors, seats, plates, reinforcement, and other

items to be cast into concrete are accurately placed,
held securely, and will not cause hardship in placing

concrete.

EXISTING WORK

A.

Where new concrete is dowelled to existing work, drill
holes in existing concrete, insert steel dowels, and
pack with non-shrink grout.

Prepare previously placé& concrete by cleaning with
steel brush and apply bonding agent in accordance with
manufacturer’s instructions.

PLACING CONCRETE

A.

B.

Notify Construction Supervisor minimum 24 hours prior
to commencement of concreting operations.

Concrete shall not be placed when the outdoor
temperature is below 40%F, nor when freezing
temperatures are expected before final set, except when
adequate provisions (ACI 306A) are made for protection,
and prior approval is obtained from the Engineer.

When deposited in the forms, the concrete temperature

shall be between 60%F and 80%F. The concrete shall be
maintained above 50%F for the entire cure period. The
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Specification No. EC=-2574
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nuts, and hardened washer. Bolts, nuts, and washers
shall conform to the AISC Specification for structural
joints using ASTM A325 or A490 bolts.

F. Welding Materials: AWS D1.1; Welding electrodes shall
be low hydrogen types electrodes compatible with the
type of steel welded. 2An E70 electrode shall bes used
for all Carbon Steel to Carbon Stesl welds. Weld
materials shall match or exceed the base metal in

strength.
FABRICATION
A. Fabricate items of structural steel in accordance with

AISC Specification for the Design, Fabrication and
Erection of Structural Steel for Buildings and also in
accordance with the final shop drawings.

B. Connections of new steel to existing steel shall
typically be welded. Connection of new steel to new
steel will be either bolted or welded, as indicated.

1. Provide high-strength threaded fasteners for
bolted connections, except where unfinished
(machine) bolts are indicated.

C. A1l bolted joints shall be in accordance with AISC
Specification for Structural Joints using ASTM A325 or
R490 bolts. All bolted connections shall have a
rinimum of two bolts.

D. All welded construction shall comply with the building
and tubular provisions of AWS D1.1 Code.

1. Assemble and weld built-up sections by methods
which will prevent warping.

2. Use welding procedures and sequences that prevent
locked-in stresses or distortions.
E. All connsctions will be subject to the Engineer’s
review.
FINISH
A. Clean, prepare, shop prime and finish coat structural

component surfaces in accordance with Section 09900.

B. Do not prime surfaces that will be field welded.
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SECTION 08520

HANDRAILS AND RATILINGS

PART 1 GENERAL
1.01 SECTION INCLUDES

A, Steel pipe handrails, balusters, and fittings.

1.02 RELATED SECTIONS

A. Section 05120-Structural Steel: Attachmsnt platés and
angles.

B. Section 09900 - Painting.

1.03 REFERENCES

A, ASTM A53~- Pipe Steel, Black and Hot-Dipped, Zinc-coated
Welded and Seamless.

1.04 DESIGHN REQUIREMENTS

A. Handrails shall be in accordance with OSHA
requirements.

B. Railing assembly, wall rails, and attachments to resist
lateral force of 200 lbs. at any point without damage
or permanent set.

1.05 SUBMITTALS

A, Submit under provisions of Section 1A.

BE. Shop Drawings: 1Indicate profiles, sizes, connection
attachments, anchorage, size and type of fasteners, and
accessories.

1.06 FIELD MEASUREMENTS

- Verify that field mesasurements are as indicated on
Drawings and shop Drawings.
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PART 3 EXECUTIOHN
3.01 EXAMINATION
A. Verify that field conditions are acceptable and are
ready to receive work.
B. Beginning of installation means erector accepts
existing conditions.
3.02 PREPARATION
A, Clean and strip primed steel items to bare metal where
site welding is reguired.
3,03 INSTALLATIOH
A. Install components plumb and level, accurately fitted,
free from distortion or defects. ,
B. Provide anchors, plates and angles required for
connecting railings to structure. Anchor railing to
structure.
C. Field weld anchors as indicated on Drawings. Touch-up
velds with primer. Grind welds smooth.
b. Conceal bolts and screws vhensver possible. Where not

concealed, use flush countersunk fastenings.

END OF SECTIONW
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Specification Ho. EC-2574
Sheet No. 09900-5

APPLICATION

Bpply products in accordance with manufacturer’s
instructions.

Do not apply finishes to surfaces that are not dry.

Apply each coat to uniform finish.

Apply each coat of paint slightly darker than preceding
coat unless otherwises approved.

Allow applied coat to dry before next coat is applied.

Contractor shall notify Union Electric one day prior to
applying the primer and each coat of paint. Union
Electric shall have the Construction Supervisor and/or
a Technical representative from the painting
manufacture inspect the application of each coat of
paint.

3.06 CLEANING

A,

As work proceeds, promptly remove paint where spilled,
splashed, or spattered.
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Sheet No.
o APPENDIX A

UNION ELECTRIC COMPANY
CONTRACT WORK LIMITATIONS - POWER PLANTS

WORE LIMITATIONS

Company .

e,

A-1

A. No explosives may be used without written permission f£rom the

B. Care must be exercised at all times to maintain safe clearances:
and personnel,
in order to avoid injury or service interruption. With a

and safe working practices, both for eguipment

limitation 1is foreseen. All Jjob personnel

thoroughly acquainted w.th hazards involved. It shall

— Contractor's responsibility, working with the

recognition of this condition, no serious construction space

must be made
be the
Construction

Supervisor, to make this condition clear ¢to all Contractor's

personnel.

and operating procedures. If outages are

— with the Company's "Workman's Protection Assurance

for Construction Personnel" dated February

C. Perform all work to conform with the Company's safety practices

required, the
Contractor shall obtain all outages and releases in accordance

i, 1S

Procedure

81. This

procedure, based on the Operating Manual for the Union Electric
s System will be made available at the start of the construction

phase of the job.

D. The following are a number of specific requirements that must

be adhered to by the Contractor:

-

.. Job Working Rules - The Contractor will insure that 211 of

— his personnel will read and sign the document entitled *"Job
Working Rules” (a copy of which is included in the Appendix
of this specification). Refusal to sign the document will

permission to enter upon Company property.

The C

automatically constitute revocation of that individual’'s

contractor

will also be responsible for enforcing these work rules for

the duration of the job.

Aoy
2. Identification - The Contractor will provide each employee
with an identification badge which will be inscribed with
- the Contractor’s name and the employee’'s assigned number.

The Contractor shall maintain a 1list of

the e

mployee's

names and badge numbers, a copy of which will be given to
the Construction Supervisor and gate watchman on

Xy

a daily

basis. Identification badges will be worn permanently on

each employee’s outer jacket while on the job site and when

entering the Construction personnel gate.

In addicion to the badges, the Contractor

of his employees with hard hats of the
- marked with the Contractor’s name or trade
=

Y

employee's name and badge number will b

S

=l

)

DCONSTS

el
)]
(@]
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Specification No.
Sheet No. a-2

the hard hat, above the visor, in 1/2" or larger
The badge number shall be placed above the name.
plastic label tape will be satisfactory for this
Hard hats must be worn by each employee while on
site and when entering the Construction personnel

front of
lecters.

(Adhesive
service.)
the Jjob

gate.

Contractor's employees and
site through the
entering and leaving
etc.,

Gate Security - B&ll of the

visitors will enter the project

Construction personnel gate. Upon
site, employees will open all lunch boxes, packages,

for inspection by the gate watchman.

which are illegal to possess,

Blcoholic beverages, drugs
prohibited from being

firearms or other weapons will be
brought on site.

materials brought on or off the site must be

Any tools or
accompanied by & pass, on an approved form, listing the,
materials or tools being transferreéd. The form must be’

signed by the Contractor's Superintendent., The passes will

be collected by the gate watchman.

A1l '‘employees entering the site at times other than the
beginning or end of a shift, will be required to sign the
gate register. A copy of the previous day's gate register
will be forwarded to the Contractor's Superintendent each
day. The Contractor will station responsible superv151on
at gate during shift changes to enforce gate security.

be heid af the gate

2ll visitors of <the Contractor will

until clea;eﬂ by the Co ntractor's Suoerlﬂbeﬂaent. at that
time, ch wvisitor will be issued a visitor's badge and
haré hat,

No Contractor's vehicles will be broucghi on the site except
for work vehicles approved by the Construction Supervisor.
A1l work vehicles leaving through the vehicle gate will be
inspected by the watchman anéd must have a manifest 1listing
all cargo anéd +tools which are on board. 211 of the
manifests must be signeé by the Contracter's Superintendent
anc¢ will be collected by the watichman.

Upon entering the gite, if z work vehicle does not have a
pass, it will be held =zt the gate until cleared by the
Conszruction Superviscer.

A1l work wvehicle drivers will sign the recister at the
vehicle gate and all persons entering site on work wvehicles
will be subject to same Dbadge regulations as the
Construction personnel gate.

Parking - All of the Contractor's emplcvees and visizors
will park on the construction parking lec:t outside of the
Construction personnel gate.
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Procedure Issuad By Power Services -
-~ 3 = Power Operstions

FPERSONS ELIGIBLE FOR WORKMAN'S PROTECTION ASSURANCES

Only those quzlified persons (as mutually zgreed by Union
Electric Company and the Coatractor) may receive Workman's Protection Assurance.
A list of all persouns eligible to receive Workman's Protection Assurance (both
Contractor and UnimElectric Compzny personmel) must be presented by the Union
Electric Company Construction Supervisor to the supervisors of gll operating
suthorities who will issue Workman's Protection Assurance.

OBTAINING AND RELEASING WORKriAN'S PROTECTION ASSURANCE

A person recelving a Workman's Protection Assurance will ottain from
end releases his Workman's Protection Assurence to the ssme operating authority.
The Umion Electric Company Construction Supervisor will furnish the Contractor
vith information on what operating authorities to contact for Workman's Protee-

tion Assurances.

The person who obtzins the Workman's Protection Assurance must release
it,

EXCEPTION: If & person holding Workman's Protection Assurance on a piece of
equipment 1s not available and it 1s necessary because of plant
or system emergency to place that plece of equipment in service,
the Workman's Protection Assurance can be releared to the operating
authority by the Supervisor of the holder of the Workmea's Pro-
tection Assurance provided 1) every attempt has been made to conteact
the holder of the Workman's Protection Assurance and, 2) & thorough
examination by the person releasing the equipment reveals the
equipzent to be in proper operating order.

FILLING OUT TAGS

All construction tags are serizl numbered znd ere provided with stubs.
When Workman's Protection Assurance is issued, the person to whom it is issued
will receive the stub portioan. When the Workman's Protection Assurance is
released, the stub, signed by the person to whoz the Workman's Protection
Assurance was issued (or his Supervisor as provided for in the EXCEPTION above),

must be returned to the operating authority.

Approved by /?‘/f M’&W
H. N. McCoy

Director
Engineering & Construction

Vice-President
Powsr Qperations

Approved by e _-‘i;k""/J/f
G. J. Haven
Vice-President

Transmission & Distribution
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APPENDIY &
MATERIAL SAFETY DATA SHEETS
CONTRACTOR AFFIDAVIT-PURCHASE ORDER NO.

As the responsible party for the firm of ’
I do here state that I have reguested, received, read,
understand, and will abide by and enforce the guldellnes and
conditions set forth in the Material Safety Data (MSD) Sheets
provided by the product manufacturer for each hazardous chemical
product delivered to and/or used in conjunction with the
preparation and execution of this project.

I further state that I am avare of, understand, and will
fully implement the requirements of the OSHA Hazard Communication
Standard (CFR 29, Part 1910.1200) and other worker’s
right-to-know laws.

I further state that I will maintain copies of the reguired
MSD Sheets for each hazardous chemical in the workplace and will
insure that the MSD Sheets are readily accessible during each
workshift to employees when they are in their work areas.

I further state that the information contained within the
MSD sheets has been disseminated to all parties who have a right
or need to know, and that all workers and other effected parties
have received adequate and appropriate training in the hazards,
handling, and use of hazardous chemicals.

Contractor’s Representative/Title Date

Notary Public Signature & Seal

R
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