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Fill and Embankment Areas: Perform 
trenching only after compacted fill or 
embankments has reached an elevation of not 
less than one foot above the top of the 
pipe. 

5. Dewatering: 

a. Control grading around excavations to 
prevent surface wat er from flowing into 
excavation areas. 

b. Drain or pump as required to continuously 
maintain all excavations and trenches free 
of water or mud from any source and 
discharge to approved drains or drainage 
channels. Comme nce when water first 
appears and continue until Work is complete 
to the extent that no damage will result 
from hydrostatic pressure, flotation, or 
othe r causes. 

c . Remove subgrade material rendered 
unsuitable by excessive wetting and replace 
with approved backfill material. 

6. Waste Materials: 

7. 

a . Remove unsuitable materials from work area 
a s excavated . 

b. Deposit such materials i n locations and 
within areas indicated or designated by 
Engineer. 

c. Grade waste areas and leave free dr aining 
with an orderly, neat appearance. 

Existing Groundwater Monitoring Well Closure 

a. The existing groundwater monitoring wells 
located within the new a s h pond or in the 
area that will be covered by the new ash 
pond dikes shall be sealed to preclude the 
introduction of contaminants into the 
groundwater. 

1. All materials, debris and obstructions 
that may interfere with s~aling 
operations shall be remo~ed from the 
well . 1 
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Specification No. EC-2574 
Sheet No. 2200 - 8 

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

3. The top 10 feet of the hole shall be 
filled \'lith bentonite grout to within 
two feet of the 11 land surface 11 (bottom 
of the pond excavation) • 

4. Casing remaining in the hole shall be 
cut off at least two feet below the 
11 land surface19 (bottom of the pond 
excavation). The remaining top two 
feet of the hole shall be filled with 
"native topsoiln. 

1. Compaction: 

a. General: 

b. 

(1) Excavate or backfill as required to 
construct subgrades to the elevations and 
grades indicated. 

(2) Remove all unsuitable material and replace 
with acceptable fill ma·terial and perform 
all we·tting If drying, shaping and compacting 
required to prepare subgrade. 

Subgrade for Fills and Embankments: 

Roughen by discing or scarifying and wet or dry 
top 6 inches as required to bond 'to?ith fill or 
embankment. 

Exhibit 300 p.86 



-

-

-

-

.. 

.. 

.. 

2. 

Specification No. EC-2574 
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Embankments and Fills: 

a. Construct embankments to the contours and 
elevations indicated, using suitable approved 
material from excavations and borrow areas. 

(1) Place fill material in 4-inch to a-inch 
layers. 

(2) Place embankment only on subgrades approved 
by Engineer. 

(3) Do not place snow, ice or frozen earth in 
fill and do not place fill on a frozen 
surface. 

(4) Compact to 95 percent of maximum density at 
optimum moistura content as determined by 
ASTN 0698. 

b. Obtain compaction by the controlled movement of 
equipment during the placing and grading of 
layers and to the minimum density specified for 
indicated locations. 

3. Pipe Embedment: 

a. Pipe bedding shall be as indicated using 
granular material. 

b. Place granular embedment as follows: 

(1) With level bottom layer at proper grade to 
receive and uniformly support pipe barrel 
throughout its length. 

(2) Form depression under each joint such that 
no part of bell or coupling is in contact 
with trench when pipe is placed in 
position. 

(3) Add second layer simultaneously to both 
sides of the pipe with care to avoid 
displacement. 

(4) Complete promptly after completion of 
jointing operations. 

(5) Substitute for any part of earth backfill 
to within 2 fee~ of final grade at 
Contractor's option. 

c. Compact Granular Embedment as follows: 

(1) In lifts not exceeding 12 inches in 
compacted depth. 

Exhibit 300 p.87 



-

-
-
-

·-

-

-

c. 

Specifi cat ion No. EC-257 4 
Shee t No. 220 0 - 12 

( 4 ) To lerance for a r e a s with i n 10 feet of 
bui lding and areas to b e pav e d shall not 
exceed 0.15- foot above or below established 
s ubgrade. 

(5) Fin ish all d itch es, s wales a nd gut ter s t o 
d r ain readily. 

Fin ish Gr ading: 

(1) Fin ish grade the pon d basin such that t h ere 
is a constant negative slope from all parts 
of the pond to t h e pumping station i n the 
southwest corner of the pond (elev. 4 60.0). 

(2) All surfaces that receive the synthetic 
pond liner shall be free of all rocks, 
roots, con struction debr is, e tc . for a 
depth of 6 11 • 

(3) Reco:mpact and proof roll all surfaces that 
will receive the synthetic pond liner with 
a drum type roller such that the surface is 
smooth with no ridges or gullies. 

( 4 ) The synthetic liner installer shall certify 
is writing that the base subgrad e is 
sui·tab le a nd accep·table for i n s t alla·tion of 
the lin e r. 

6. Topsoil i ng : 

a. Material: 

Use ·the most suitable material obtained from 
e xcav a t ion and stripping op ,erat ion s a n d borrow. 

b . Placement : 

(1) Clear areas free of vegetation, r ock and 
other materials which ~1ould interfer e with 
gradin g a n d tillage operation s . 

(2 ) Bond t opsoil to t he subgrade by scar ifyin g 
the subgrade to a depth of 2 i n c h es . 

( 3 ) Spread topsoil to a minimum dep-th of 4 
inch es where grading operat i ons h ave left 
less than 4 i nches of topsoil in place . 

( 4) Grad,e topsoi l to bring areas to grades a s 
· i ndicated a nd t o i nsure t h at all s urfaces 

are left in an even and properly compacted 
condition and to prevent pending of water 
i n dep ressions , 
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PART 1 

SECTION 02400 

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

HIGH DENSITY POLYETHYLENE (HDPE) NEMBRANE 

GENER.l\L 

1.01 WORK INCLUDED 

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

B. 

c. 

D. 

Provide design of HOPE 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. 

E. Provide supervision of HDPE geomembrane anchoring and 
covering. 

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

1.02 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 :Hembrane Liners, and shall have at 
least five (5) years continuous experience in the 
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~~g~~Q ~~ ~~! ~®~~~® ~~11~ aadfox 
~~~iOOQq) t@taJlin~ 10, 000 u 00@ ~m:~ feat. of 
mrn~Ja~tamtl!lr~i! Ero!@E g~~~E"mN:il o 

~& ~~~\"ifoo~~®'&' ~Bb!illl iJ~DK"Wi ~ th:g ~~ e»x h i e 
~~~a~i~~ r~~~®~~~~~iv~~ to viait t~~ ~~f~c= 
~wr:i:n9' Plmi~ ~ 

! n:;ir;:allez-

1. ~ !nm~nll&tion can~~e~ ehall b3 tba ~ufae~ 
t 'W:er or an approW!d eqntrac::i:or uaiL~ m'l~ 
li~~n~ad to in~t~ll th~ ~fec~uzer ' ~ ~~~zmns~ 

~mmt~ll~~ion mhall b~ ~~o~d ~~~ t h® co~stant 
d~~c~ion of Q eingl~ Fie~ I netall&t ion sup~rvieo~ 
~ s~all ~~!~ ~n mits en~ ~ respan~ibls, 
~o"qho"t tb~ lin~r inatsll~tion, fo~ 1~ 
lQyout, s®~ing , ~tchin~, t~ting, r~~~ire, end 
all o·tner ac·~ivitiee by tl'lQ instsl l tS:i" . 

3. T.h~ Inst~llatio~ SUp~rvisor ~h~ll bav~ in~tells~ 
ore suparvis®d t hs installation and ea~ing of s 
mi:ni&\l'l.!..'a of 2 # aoo IJ CHH~ mq1.li\rem f~l:)·t oZ "K!UJP1!: 9~o:m~~~n:'S • 

.t}. l').&J';:.l.'i~l ID\M\miill~ ~Sl~U. ~:J ~~i~s~ \2..a~l" ~® 
Cdizillc~!o:u of ~ ~Ji\~'G~ S:n~ (t-1ho l<MlY al!Bo b$ ths 
!R'a&n"~!~~iali'l S1!~at&"i.::'i~S@&') Hho boo moo:m~t! ~ inimli~ 
of a' 000, 000 ~1Mt&'~ Z~'lr~ t!f f:OOPE goo~~~i.Y:fit£1 I 
ursi~ -~t11 s~ 'GYi111l oi? IDS1n~inrg~ ilJIJPS&"a·h1£~ sp!icifi~Sd 
in UA'a c"Wt:Z"~rlt ptrcj oot .. 

5. O~ly ~®~~~s ~~vi~ ~ ~el~ Zai lug® z&~s l~ze than 
1 te~~ in so t-Jill ~~ &llcm®~ 'to p~Zon trslding- CJ1ll 
tb~ ~g'l!~~ 0 ~h~ iJ.MJU!ll~ Shall ~~ thrs 
~~Xf:utGI~Itl k'd!COTG'M fer ~!P~~l by ~~-a o~mlSr o:Z 
w:Dld~ t:mo t:?i .ll M tl'llld~ 7 day&~ P?i cr to 'thi~ 
ID~~ ~ 't1m'k., ~® ~Ol.:'~e<~ l?S~~ ISb&l l 
i~cl~ a~~c~tiD qu~~i~y ~f li~~ f~~t af 
t-1~ld ~om~!.!. in t:.W!I l atlt a uon~ m1t1 n~x- of 
~1~ ~lt~®d ~ t1~ltl fi'l.il\ll&"a ~~ as tl 
psrcmt.~~~ of ~l&sa tss~~~ .. 

~., 'rOO ~llation. &Upl)&'V!stn> ilrl'B./ G& ~m!l·~re S-~1!~ 
mhnJ..l. ~ ~sssnt e~vm- s~g- is ~om$4. 
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Specification No. EC-2574 
Sheet No. 02400-3 

1.04 SUBMITTALS 

A. 

B. 

Manufacturer - The manufacturer shall submit the 
following information: 

Submittals With Bid Documents: 

1. 

2. 

Liner material samples, name of manufacturer and 
minimum material specifications. The specifica­
tions shall include the manufacturer's mini mum 
physical properties of the material, test methods 
(ASTM Standards) used and factory and site seaming 
methods. 

A list documenting no less than 10 completed 
facilities totaling a minimum of 3,000,000 square 
feet. Each entry in this list should specify the 
name and purpose of the facility, its location and 
date of installation, the name of the owner, the 
project manager, designer, fabricator (if any), 
and the installer, as well as the name and tele­
phone number of the contact at the facility who 
can discuss the project. In addition, the geo­
membrane thickness and total square footage of the 
installation surface should be included. 

Submittals After Contract Award And Prior To Liner 
Installation: 

1. Certification that all resin used in the 
manufacture of geomembrane for this job meets the 
specifications. · 

2. A quality control certificate is required for each 
roll stating that the product meets or exceeds the 
project specification. 

a. Any rolls without roll certification will not 
be accepted and shall be immediately rejected 
and removed from the site. 

3. Properties of the batch of materials proposed for 
welding HOPE geomembrane. 

Installation Contractor - The Installer shall provide 
the following written information: 
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Sp•scific a·t i on No. EC-257 4 
Sheet No. 02400- 4 

1. Cer tifica;tion t hat both the I ns·tallation Supervisor 
f or t he i ns taller and the Master Seamer have 
r ev iel:Ted the Quality Assurance Plan , the Project 
Plans, and these specifications. 

2. Br ief h istor ical background , insurance coverag·e , 
i nstallation capabilities and information on 
equipment and personnel. 

3. A list documenting no less than 10 completed 
facilities totaling a minimum of 2,000;000 square 
feet for which the Contractor has installed an 
HDPE geomembrane. Each entry i n this list should 
spe cify t he name and purpose of t he facility, its 
location a nd date of installation, the name of the 
o\mer, the project manager, designer, fabricator 
(if any), as well as the name and telephone number 
of the contact at the facility who cah discuss the 
project. In addition, the geomembrane thickness 
and total square footage of the installation 
surface should be included. 

4. A Quality Contr ol manual describing t.he details 
i ncludi ng , but n o·i: l i mited to sampling frequency, 
standard t esting procedures , cer tification 
l abe l ing of products a nd submission of all QC 
d ata . 

Submitt als Aft e r Cont.rac·t A"~><Jard And Prior To Liner 
I nstallation : 

1. Writ·cen i ns t ruction for the s ·torage, handling , 
i nstallat ion, seaming , overlap requirements and 
r epair i ncluding conditions and limitat ions of i·ts 
warran·ty . 

2 o Pan,el d i me nsions and a de·tailed layout plan as 
r equi r ed for t he l iner installa·t ion , 

3 . Details s h oTtJing how t he mater ial will be anchored. 

4 o Detai ls s holi;Ji ng the liner configur at i on a round ·the 
line r penetr ations. 

5 . A l is·t of the equipment. to be used for seami ng and 
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Sheet No. 02400-5 

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. 

A detailed description including equipment to be 
used, how the integrity of the field seams and 
penetrations will be tested and documented. 

7. A resume of the qualifications for all personnel 
who will be involved in the installation, quality 
control and supervision of the HDPE geomembrane 
construction including their education and 
previous HOPE 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 perform all required quality assurance testing. 

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

a. The inspection team shall be on-site at all 
times during the HDPE geomembrane installation 
to observe installation procedures and 
quality 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 frequency shall be 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 
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b. Subgrade conditions prior to liner 
installation. 

c. Handling of HDPE geomembrane sect.ions. 

d . Unfold:i.ng and unrolling of each liner panel. 

e. Temporary and perm.anen·t anchoring of HDPE 
geomembrane. 

f. Confirm that required overlap distances are 
met. 

g . 

h. 

i. 

j. 

Preparation and cleaning of HOPE geomembrane 
prior to seaming. 

Seaming products for proper products, equipment 
and techniques. 

Visual inspection of the HDPE geomembrane to 
ensure it is free from pores, pinholes and 
other detrimental defects . 

Visual i n spection of fusion welds . Mark all 
breaks or holes for repair s. 

Des·tructiv e Quality Assurance Testing 

1. The ins·taller shall obtain samples of the field 
seamed HDPE geomembrane of approximately 48 inches 
along and 18 inches across t h e seam and centered 
over ·the sea:m prioritized as follows: 

a . All areas id-en·t ified as suspect during 
non- destructive test ing/inspection. 

b. A mi nimum of one sample for each HDPE geo­
membrane seamer . 

c . 

d . 

A minimum of one sample for each seaming 
condition . 

A minimum of one sample for each represen­
tative working conditions (i.e. weather 
c onditions ) . 
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Sheet No. 02400-7 

e. A minimum of one every 500 feet of seaming 

f . Seams that appear suspect to the inspector . 

Ea ch sample shall be subject to the following 
tests at the installer 's labor atory: 

a. Seam Shear St rength - ASTM 03083 . 

b. Pee l strength- AS~1 413 . 

c . Thickness - ASTM 01593 . 

3. The installer shall be responsible for patching 
all area s cut for test samples in accordance with 
the manufacturer's requirements and testing the 
seams using a vacuum box. Installer shall recor d 
locations. 

4 . Failed tests s hall be subject to additional 
testing until a passing area is found. A passing 
area is defined as a seam(s) bounded by a passing 
destructive test . Seams will be tracked until a 
passing destructive test is found or until a 
previous passing destructive test is reached. 
Seams will be tracked to the welding apparatus and 
the machine operator. At the Company's discretion, 
trail seams may be substituted for tracking the 
geomembrane seam beyond the limits of each seaming 
per iod. Trial seams will be s ubject to a destruc­
tive testing in accordance with items 0.1 and 2 of 
this section . 

D. Non- Destructive Quality Control Testing By Installer 

1. The installer shall inspect all field seaming 
using one or more non-destructive test methods. 

2. The installer shall perform testing at the begin­
ning of each crew shift and immediately following 
any work stoppage (i.e. for lunch, weather , etc.) 
of 30 minutes or more . 

a. Seaming oper ation shall not commence until 
the Construction Supervisor has determined 
that the seaming process is meeting the 
specification requirements and is acceptable . 
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Test:inq s hall include visual observation of a 
test weld three (3) feet long on scrap HDPE 
geomembrane material . 

1} 

2} 

Mark date, ambient temperature, welding 
machine number, ~Jelding technicians 
initials, machine temperature and speed. 
For extrusion welding record the nozzle 
and extrusion settings. 

Test seams by pulling by hand in peel. 

The welds should not peel. 

Non-destructive testing shall consist of the 
following techniques: 

a. Vacuwn chamber tes·ting of th-e whole seam or 
pressure testing if double hot shoe welding 
is used.· 

b. ~lechanical point s tressing. 

4. The instal l er is responsible for formulating a 
program meeting the minimum requirements of the · 
specifications for non- destructive testing. 

5. There shall be no limit to the rton-destructive 
quali·ty assurance testing if deemed necess~ry by 
the Cons·truc·tion Sup-ervisor. 

E. Report of Qualit.y Con·tr ol Tes·ting Inspection 

F. 

lns·ta l ler shal l provide t1ri·tten quality con·trol 
rep-orts for all ·testing and observations made . 

a. Provide reports to the Construc·tion supervisor 
at ·the end of each day. 

b. Provide copies of all field laboratory test 
r-esults f,;?ithin 24 hours of completion of 
tests . 

Warranty and Guaran·tee 

1. A wri·t·ten Warran·ty shall be ob·tained from ·the 
Manufac·turer (for material) and the Installation 
Con·trac-tor (for workmansh ip) . These documents 
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shall warrant both the quality of the material and 
workmanship for 20 years . 

PRODUCTS 

2.01 HOPE GEOMEMBRANE GENERAL 

A. The geomembr ane shall be high density polyethylene 
containing approximately 97% to 98% polymer and 2% to 
3% of carbon black, anti-oxidants and heat stabilizers. 

B. HOPE geomembrane shall be: 

1. Pond bottom: 40 mil (1.0 mm) (mi ni mum 
c~xtifiable thicknes~) with no factory seams. 

2. Inside dike face: 60 mil (1.5 mm) (minimum 
c ertifiable thickness) with no factory seams. 

c. HOPE geomembrane shall be manufactured for exposure at 
the Labadie Power Plant, Labadie, Missouri . 

D. HOPE geomembrane shall contain no additive which will 
leach out or cause deterioration over time. 

E. HOPE geomembrane shall be free of holes, blisters, 
undispersed raw materials and any sign of contamination 
by foreign matter. 

F. HOPE geomembrane shall be manufactured in panels having 
a minimum width of twenty-two (22) feet and minimum 
length of four hundred (400} feet. Labels on rolls 
shall identify thickness, length, width and manufac­
turer's mark number. 

G. HOPE geomembrane liner shall be manufactured and 
installed by Gundla Lining systems Inc . or Poly-Flex 
Poly~thyleD® G~o~~~x~nes. Alternates may be submitted 
in addition to Gundle or Poly-Flex for consideration. 

2.02 HOPE GEOMEMBRANE -WELDING PRODUCTS 

A. HOPE geomembrane field welding material shall be 
manufactured from the same materials used in the 
manufacture of the HDPE geomembrane. 

B. HOPE geomembrane field welding shall result in a 
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Inspector. The purpose of the meeting is to: 

1. Revievl the '!llork activity and location for the day. 

2. Discuss the Installer's personnel assignment for 
the day. 

3. Review the previous day's activity. 

4. Review the work schedule. 

5. Discuss possible problem areas and situations. 

3. 04 INST.Jl..LL.ATION OF HDPE GEO!>I:El>IBRANE 

A. Climatic Conditions 

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

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

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

B. HDPE Geomembrane Layout 

1. Layout· HDPE geomembrane, overlap a minimum of 4 
inches. 

2. Prepare areas for welding in accordance with the 
manufacturers/installer's requirements including 
cleaning. 

3. Place temporary anchoring such as sand bags on 2 
foot centers on liner immediately after layout. 
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4. HDPE geomembrane install er s hall prov i de suff icient 
per sonnel to properly place the HDPE geomembrane 
and to operate ·the equi pment s o that the proj ect 
proceeds in a r;Jorklnanli ke manner t o c omplet ion. 

c. HDPE Geomembrane Wel d i ng 

1 . We ld t ogether by extru s ion weld i ng or by hot s h oe 
\>Jeld i ng . 

2 . Helding equipment shall be capa b l e of continuously 
mon itor ing and contr olling t h e tempe r atur e i n the 
zone of con·tac t or on the extrus i on welder . 

3 . 

4. 

5. 

Seams parall el t o the t oe of the slopes s hall be 
located 10 t o 15 feet from t he toe. 

I ns tal ler shal l mark a ny burnout s or defects found 
along t he seam whi l e welding. 

A minimum of thr ee hot shoe welders and three 
ex·t r usion welders shall be on-site all times . 

6. Welds shal l e xte nd a mi nimum of 1 foot in·to t he 
anch or ·trench . 

D. HDPE Geomembrane Repair 

1. Repa i r a nd pa·t c h all areas of the HDPE geomembrane 
\>Ih ich s how i n jurY: , scuff i ng, punc·t ure or distress . 

2. Repair a nd pa·tc h all d.efective we l ds. 

3 . Repair ing and patch i ng shal l be completed i n 
accordance wi th the manufacturer ' s recommendat i ons . 

E d HDPE Geomembrane Anchor i ng 

Anchor in accord anc e wit:.h the anchoring detai l s 
s hown on ·the dra wi ngs. Excavate t he t r e nch only 
for such lengths as wi ll be used f or anchoring on 
any particula r d ay. Use t emporary a nchor s until 
the panels are ~'fe lded a nd ar e ready for a nchor i ng . 

2 . Exc avat:.ion o:E anchor trench and c ompac·ting soil i n 
a nchor trench to 90% of the Standard Proctor 
Naximu:m Density {ASTM D- 698 ) is t:he res ponsibility 
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of the general contractor. 

F. HOPE Geomembrane Joints To Structures 

1. Attach HDPE geomembrane to structures in accordance 
with t h e details shown on the drawings. 

2. Provide manufacturer fabricated boots for joints. 

3. Joints shall be constructed in accordance with the 
manufacturer's recommendations. 

G. QC Testing 

1. Comp le·ce quality control testing in accordance 
with 1.05 of this section and the 
manufacturer/installer's requirements. 

2. One or more rolls of HDPE geomembrane material 
shall be set aside for the purpose of patching. 

3. A minimum of two vacuum boxes shall be on-site at 
all times. 

3.05 RESPONSIBILITY FOR L~NER LEAKAGE AND INTEGRITY 

A. The installer is responsible for maintaining the 
integrity of the HOPE geomembrane until final payment 
and acceptance by the Construction Supervisor. 

1. The installer shall coordinate and supervise the 
activities of the general contractor during the 
installation, anchoring and covering of the HOPE 
geomembrane. 

B. The installer is responsible for providing a \:Tatertight 
basin. 

1. If leakage is detected within the warranty period, 
the installer shall repair leaks at no charge. 

2. All leaks discovered shall be repaired immediately 
and tested as per 1.04 of this section. 
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SECTION 02500 

COMPACTED EARTH LINER 
(ALTERNATE) 

PART 1 GENERAL 

A. WORK INCLUDED 

Cons·truct a one foot t h ick pond liner from imported clay . 

B • RELATED WORK 

Section 02000 - Sitework 

C. SUBMITTALS 

1. 

2 . 

3 . 

Sufficient boring or test pit logs shall be submitted to 
indicate a volume of borrow soils for a earth liner 
greater than 125 percent of the estimated volume of liner 
material to be place at 95 perc~nt of standard proctor 
density. For each soil type the following minimum tests 
results are required: 

Target Property Test Method 

Nois·turejdensity curve ASTN D 698 
standard Proctor 

In-situ moisturejdensity ASTM D 2937 
drive cylinder method or 
undis·tur becl thin-walled sampler 

Labora·tory Hydraulic COE EM 1110-2-1906 
Conductivity back-pressure 
sa·turated 

Plasticity; ASTM D 4318 
Atterberg lirnit.s 

Grain size dis·tribu·tion AST£-1 D 422 
sieve and hydrometer 

The laboratory hydraulic conduct:ivity test shall be 
performed at 95 percent standard Proctor at mois·ture 
contents 2 t:.o 3 percent above optimUI!I . 

To meet the in·tent of t h e design , the specification s for 
soil and soil placement are more stringent than the 
minimum requir-ed by ·the Department of Natural Resources. 
In accordance with 10 CSR 20- 8 (17) (C) 1. of the 
Department of Natural Resources , soils used to con s truct 
a liner shou ld meet the following minimum specification s : 
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A. 

B. 

c. 

D. 

E. 
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Be classified under the Unified Soil 
Classification System as Cl, Ch, Gc, or Sc; 

Allow more than fifty percent (SO%) passage 
through a No. 200 sieve; 

Have a liquid limit equal to or greater than 
thirty (30); 

Have a plasticity index equal to or greater 
than twenty (20); and 

Have a coefficient of permeability equal to or 
less than 1 x 10-7 centimeters per second when 
compacted to ninety percent (90%) of standard 
Proctor density with moisture content between 
two percent (2%) below and four percent (4%) 
above the optimum moisture content. 

4. Prior to award of contract the Owner may require 
additional exploration and testing of the borrow source. 
It shall be the Bidder's responsibility to provide site 
access and cooperate with the Owner during the 
exploration. 

EXECUTION 

2.01 SUBGRADE PREPARATION 

A. Subgrade for earth liner shall be stripped of all 
deleterious materials including rocks greater than 4 
inches, roots, stumps, and debris. The subgrade shall 
be scarified and compacted to ninety percent (90%) .of 
standard Proctor density. Wet, loose or soft areas 
that can not be adequately compacted shall be removed 
and replaced with compacted soil. Before placing earth 
liner the subgrade shall be shaped uniformly, compa~ted 
and continuous, and shall not contain standing water . 

B. Subgrade for earth liner that is also the inside slope 
of the levee shall be compacted to 95 percent of 
standard Proctor density. 

2 . 02 EARTH LINER 

A. The compacted earth liner shall have a minimum 
thickness of not less than one foot. The soil shall be 
compacted to a minimum density of 95 percent Standard 
Proctor (ASTM D-698) at 2 to 3 percent above optimum 
moisture content, compacted in 6- to a-inch lifts 
(loose thickness). The resulting earth liner shall be 
a homogeneous mass that has a maximum hydraulic 
conductivity of 1 x 10-7 cmfsec. 
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Liner Installation. Construction of the lin er shall 
be accomplished as f ollows : 

1 . Co ver age by comp action · equipme n·t s ha ll be uni form; 

2. Th e max i mUJ!l. s p eed of compaction equ ipmen·t dur i n g 
compaction shall be 5 miles per hour ; . 

3. 

4. 

The initial lift and successive lifts s hall be 
bonded t ogether by scarifying the s urface and by 
using a sheepsfoot roller, or e quivalent , fo r 
compaction; 

Earth liner shall be protected from drying and 
desiccation by wetting, covering with a protective 
layer of soil or other methods with the approval 
of the Owner; 

5. Frozen material shall not be used for liner 
construction; 

6. Earth liner material shall be at specified range 
o f mois ture conte nt prior to and during placement; 

7. To prevent damage to completed sections of liner , 
work areas shall be maintained in the immediate 
area of liner construction; haul roads shall not 
be rou ted over comple·ted section s of liner ; 

8 . Th e Contractor shall be r esponsible for repair of 
damage to the completed liner caused by h is 
method s of operation; 

9 . Construction of e arth liner s hall o n ly be 
accomplished durin g favorable wea ·ther condition s ; 

10. Sufficient o ne- foot thickness of liner shall be 
verified b y accomp l ishing t'!.>JO sur veys : the firs·t 
s urvey sha ll be conducted upon completion of the 
subgrade and the second survey shall be conducted 
af·ter liner has been p l aced. The surveys shall be 
conducted along profiles a minimum of 50 feet 
apar-t and under the direction of the site 
surveyor; and 

1 1 . At t h e end of each workday , lifts will be 
staggered to limit ver tical i n terfaces between 
subseguen·t placin g of ear-th liner. 

Sampling ahd Testing To verify that t he proper ties o f 
the liner meets the specifications set forth in 10 CSR 
20~8 (17) (C) 1 ., the followi ng tests will be performed 
by Owner ' s representativ e : 
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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. 

D. Test Liner Accentability. 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 optimum. 

C. Samplino Methodology. 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). 

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

Target Property 

Moisture/density curve 
Proctor 

Test Method 

ASTf.f D 698 Standard 

In-situ moisture/density AS~I D 2922 and 3017 
nuclear methods 

Laboratory Hydraulic Conductivity COE £}! 1110-2-1906 
back-pressure saturated 

Plasticity AS~I D 4318 
Atterberg limits 

Grain size distribution 
and hydrometer 
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SEEDING 

Spec i ficat ion No . EC-257 4 
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PART 1 GENERAL 

1.1 WORK I NCLUDED 

A. P r eparation of t opsoil. 

B. Fer tilizing . 

c . Seeding. 

D. 1-iulchin g . 

E. Maintenance . 

1.2 REFERENCES 

A. FS 0-F-241 - Fertilizers, Mixed, Commercial. 

1.3 REGULATORY REQUIREMENTS 

A. Comply with regulatory agencies for fertilizer a nd 
herbicide composition . 

B. Use of h erbicides s h all b e s ubjec t to approva l by Un ion 
Electric . 

1 .4 QUALITY ASSUJUL~CE 

A. Prov ide seed mix tur e in cont a i ners s howi ng percentage 
of seed mix, year of p r oduct.ion, n e ·t \¥eigh t, date of 
pack aging , and locat i o n of p ack aging . 

B. Seeding shall not begin before Sep tember 1, 1992 , a nd 
shall be comp l e ·ted b y oc·tober 1 , 1992 . 

1 . 5 TESTS 

A. Analyze soils to ascer·tain per centage of n itr ogen , 
phosphor us , potas h, solu ble salt cont e nt , organic 
matter conten·t , a nd pH value. 

B. Su bmit mini mum 1 0 o z . sample of e a c h soil type. 
Forward samp l e to a p prov e d tes·ting lab ora·tory in sea led 
c;:ont.ainer s to preve n t cont ami nation. 
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1. 6 DELIVERY, STORAGE, Jl.ND HANDLING 

A. Deliver grass seed mixture in sealed containers. Seed 
in damaged packaging is not acceptable. 

B. Deliver fertilizer in waterproof bags showing weight, 
chemical analysis 1 and name of manufacturer. 

PART 2 PRODUCTS 

2.1 

2.2 

SEED MIXTlJRE 

A. 

SOIL 

A. 

B. 

Seed Mix~cure: 

1. Kentucky 31: . 60 lb/ACRE 
2. Annual Rye Grass: 60 lb/ACRE 
3. Perennial Rye Grass: 75 lb/ACRE 
4. Redtop: 15 lb/Jl~CRE 
5. Birds foot Trefoil: 10 lb/ACRE 

250 lb/ACRE 

NATERIJl.LS 

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. 

Topsoil: Excavated from site and free of weeds. 

2.3 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 o-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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Wa t er: Clean, fresh a nd free of s u b s tance s or ma tter 
which could i nh i b it v igorou s growth o f g ras s . 

EXECUTION 

3 . 1 I NSPECTION 

A. Verify tha t prepared s o il base is r e ady to r eceiv e the 
wor k of this Section. 

B. Beginning of insta l la·tion means a c ceptance of e x isting 
site conditions . 

3 . 2 PREPARATION OF TOPSOIL 

A. Prepare topsoil to eliminate uneven areas and low 
spots . Maintain lines , levels , profiles and contours. 
Make c h anges in grade g r adual . Blend slopes i n to level 
areas . 

B. Remove foreign materials, weeds, and undesirable plants 
and their roots. Remove contaminated soil. 

c . Scarify topsoil ·to a depth of 3 inches (75 nn). Repeat 
cultivation in areas where equipment , used for hauling 
and spreading t opsoil, has compacted subsoil . 

3.3 FERTILIZING 

A . App ly fert ilizer in accordance \'lith manufactur er ' s 
instructions at a rate of 305 lb/ACRE . 

B. Apply af·ter smoo·t h r aking of topsoil and p r ior t o 
r oller compaction. 

c . Do not apply fe r tilizer at same time or with same 
:machine as "~>f ill b e used to apply seed. 

D. Nix ·thor oughly into upper 2 inches of topsoil . 

E. Lightly water to aid the dissipation of fertilizer. 

3 . 4 SEEDING 

A. Apply seed evenly in t wo int ersecting directions , t o 
obtain t h e cover ages specified i n paragraph 2 . 1A . Rake 
i n ligh tly . Do no·t seed area i n e xcess of t hat which 
can be mulch ed on same day . 

B. Do no·t sm'l i :mmedia t:ely following rain, whe n gr ound is 
too dry, o r d uring windy per iod s . 
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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. 

3.5 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. 

3.6 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 seeded areas with waring signs during 
maintenance period. 

3.7 MAINTENANCE 

A. Immediately reseed areas which shm1 bare spots. 

B. New seedlings shall be kept moist by watering, for a 
period of six weeks after planting. Frequency 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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PART 1 GENERAL 

SECT I ON 03 001 

CONCP..ETE 

Sp ecification No . EC- 2574 
Shee t No. 03001-1 

1.01 WORK INCLUDED 

A. Formwork, s horing , bracing and anchorage . 

B. Concrete r ein forcement a nd accessorie s . 

c . Cast-in-place concrete. 

1. 0 2 REFERENCES 

A. ACI 301 Specifications o f Structura l Concrete for 
Buildings . 

B . ACI 305R - Hot Wea·ther Concreting. 

c. ACI318, Par ts 1 , 2, a nd 3 - Building Code Requireme nts 
for Rein for ced Conc r e ·t e. 

D. ACI 34 7 - Reco:m:rne nd e d Practice f o r Concrete Formwork. 

E. 

F . 

ASTM A185 - We l ded Steel Wire Fabr ic for Con c r ete 
Reinforcement . 

ASTPI A615 - Deformed a nd Plain Billet Steel for 
Concrete Reinforcemen ·t • 

G. ASTN C33 - Co ncrete Aggregates . 

ASTM C39 - Test: Me t hod for Compr essive stre ngth of 
Cylindrical Concrete Specimens. 

I. ASTPI C4 2 - Me ·thod s of Obt aining a n d T·esting Drilled 
Cores and Sawed Beams of Concre·te. 

J. AST.M: C9 4 ~ Ready-Nixed Conc rete . 

K. AS~J C150 - Por t l a n d Ceme nt • 

L. ASTN C260 - Ai r Entra i ning Admi x t u res for Conc r ete . 
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M. AS~I C309 - Liquid Membrane-Forming Compounds for 
CUring Concrete. 

N. ASTM D2103 - Polyethylene Film and Sheeting. 

0. FS TT-C-800 - Curing Compound, Concrete, for New and 
Existing Surfaces. 

1 . 03 QUALITY ASSURANCE 

A. Perform work in accordance with ACI 301. 

B. Maintain copy of ACI 301 on site. 

1 . 04 TESTS 

A. Submit proposed mix design for review prior to 
commencement of work. 

B. Company will take cylinders and· perform slump tests in 
accordance with ACI 301. 

c. Three concrete test cylinders will be taken for every 
50 (or less) cubic yards of concrete placed each day: 
minimum of 3 for each days pour. 

D. One additional test cylinder will be taken during cold 
weather and cured on site under the same conditions as 
the concrete it represents. 

E. One slump test will be taken for each set of test 
cylinders taken. 

F. 

PAR~ 2 

If the specified strength of concrete is not attained 
(per the cylinder tests), the contractor will be 
notified. He shall take appropriate measures (totally 
at his own cost) to prove the adequacy of the concre te. 
Union Electric shall be provided with copies of test 
results from these actions. Acceptable proof of 
adequacy of the concrete shall be: 

a. Cored specimens obtained in accordance with ASTM 
C42, and tested in accordance with ASTM C39. 

PRODUCTS 

2.01 FORH MATERIALS 
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A. Conform ~o ACI 301. 

B. Pl~Jood Forms: Douglas Fir or Spruce species; solid 
one s i<le ~ sound u ndamaged shee·ts. 

c . 

D. 

E. 

Lumber: Douglas fir species; construction grade; with 
grade s·tamp clearly visible. 

steel Forms: Minimum 16 gage thick stiffened to support 
weight of concre·ce Hith minimum deflec·cion. 

Form Ties: Removable or Snap=off metal, of fixed or 
adjustable length. 

2.02 REINFORCING STEEL 

A. Reinforcing Steel: ASTM A615, 60 ksi yield grade 
billet steel; deformed bars; uncoated finish. 

B. Welded Steel Wire Fabric: Plain type ASTM A185; in 
flat sheets or coiled rolls; uncoated finish. 

2.03 CONCRETE MATERIALS 

A. Cemen·t: ASTM Cl50 , normal - Type 1. 

B . Fine a nd Coarse Aggregates: ASTPI C33. 

C. \~Tater: Clean and not detrimental to concre·te. 

2.04 ADNIXTURES. 

A. Air Entrainmen·t Admixture: ASTI>I C260. 

2.05 ACCESSORIES 

A. Bonding Agent.: Polymer resin e:mulsion 1 la·tex emulsion , 
or ·two component epoxy resin. 

B. Fo:nn Release Agent: Colorless material which will not 
s·tain concrete, absorb mois·ture or impair natural 
bonding or color characteristics of coating intended 
for use on concrete . 

2.06 CURING MATERIALS 

A. Water: Clean a nd drinkable . 
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clean, roll goods. 

clean, roll goods. 

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

E. Membrane Curing Compound: ASTM C309 or FS TT-C-800. 

F. Polyethylene Film: ASTM 02103, 6 mil thick, clear 
color. 

G. Clear Sealer: Sonneborn Lapidolith or Naster Builder 
Saniseal. 

2. 07 CONCRETE lUX 

A. Mix concrete in accordance with ASTri C94. 

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

c. 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. 

D. :t>Iaximum size of aggregate - 3/4 13
• 

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

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

G. Contractor shall furnish mix designs for review prior 
to placing. 

H. 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. 

I. All ready mix tickets shall be furnished to the 
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construc·tion Supervisor. Each ticket shall shotv 'che 
following: 

a . 

b. 

c. 

d. 

e. 

f. 

Name of concrete plant 

Seria~ number of ticket 

Date & contrac·tor' s name 

Quan tity of concrete 

Certification that the concrete meets the mix 
design specified. The Company may, at its option, 
request the ticket to sho~,; the ac·tual batched 
quantities '1.-Jhich would include the adjustmen·ts for 
moisture in the aggregates. 

Time \-!hen batch was loaded, or of first mixing 
cement, aggregate, and water. 

Water added t o ·the concrete at the site wi ll be shown 
on the ticke·t. 

K. Concrete shall be delivered to the job site and 
discharge co:mpleted \'i ithin 1 1/2 hours after the 
b egi nn i ng of ·th e :mixing operations. 

PART 3 

Th e Company or its assigned representative shall be 
provided with full access to the batch facilities 
during normal 'l.'lorking hours for ·the purpose of 
inspecting ingredients and processes used in ·the 
manufacture and delivery of the concrete . 

EXECUTION 

3.01 FOR}TiqORK ERECTION 

A. Verify lines, levels, and measurement before proceeding 
t;Ji·th for.m;,.·mrk , 

B . Hand ·tr im sides and bottom of earth forms ; remove l oose 
dirt. 

C. I nstall formwork in accordance with ACI -347 g 
Recommended Practic,e 'for Concre·te Forrnwork. 

Do Do no·t apply form release agent \'/here concrete surfaces 
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receive special finishes or applied coatings which may 
be affected by agent. 

Coordinate work of oth~r Sections in forming and 
setting openings, slots, recesses, chases, sleeves, 
bolts, anchors, and other inserts. 

3.02 REINFORCEMENT 

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

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

3.03 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. 

3.04 EXISTING WORK 

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

B. Prepare previously placed concrete by cleaning with 
steel brush and apply bonding agent in accordance with 
manufacturer's instructions. 

3.05 PLACING CONCRETE 

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

B. 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. 

c. 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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r emoval of forms a nd t emper ature protecti on equi pment 
s hall be such t hat the concr e te shall not be subj ect: to 
a s udden drop o f more than 25~F i n 24 hours . 

Concrete pl aced dur ing hot weather shal l be done i n 
accordance ~ith ACI 305R. Concr ete shal l have a 
placing teEpe r a·tur e \:Jhich Hill not cause loss of slump, 
flash set , or c o l d j oints. Chemica l a dmi xtures may be 
required . 

Concre·te placem,ent may be pr ohibited if i n the opinion 
of the Cons~truction Supervisor, the sun, heat, \1/ind, 
rain , snow, temperature, etc . pr event best results from 
being obtained. 

F . Concret e whose ·temper a·ture e xceeds 9 0~F will be 
r eject ed . 

G. The use of calcium chloride is pr ohibited. 

H. All concrete shall be mechanically vibrated, spaded, 
and hand tamped to assure consolidation , a dense smooth 
surface , complete embedment of reinforcement, etc. 

I. 

J . 

K. 

L , 

Vibra·tion s hal l not ex·tend i nto lo~ier cour ses \·Jh ich 
have obt a i ned i nitial s et . 

Vibrating of c oncre te shal l no·t d isturb ·the fonmwrk or 
reinforcement . 

Vibra t ion shall no·t be used to 9~movel1 conc r e t e . 

Ens ure reinf or cero.,ent.s , i nser·ts , embedded part s , f orrned 
joints , e tc. are not d isturbed dur ing conc r ete 
placemen-t • 

M, Mairrtain conc r ete c over and around re inforcing per 
ACI - 3 18, 

N. 

0 , 

Pl ace concre·te c on·t inuously be b Jeen predetermined 
cons truc t i on a nd control joi nts . 

Excessive honeycomb or embedded debris i n concr ete is 
not acceptable . No·tify Cons truc t i on Supervisor upon 
discover y . 
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3.04 SCHEDULE OF FO~~ SURFACES/ FINISHES 

A. Form fi~ish of al l e~~rior c oncr ete except as listed 
b~lou . 

B. Float fini sh a ll tops of ext®ri or concrete . 

c. 

D. 

CaMb~r all exposed foundat i on edges 3/ 4 inch, with 45~ 
bevel. 

BrooE f i n i sh all e~erior s l abs and slab t ype surfac e s. 

3.05 TREAmENT 

A. Appl y s~al~r to a ll ~xtsrior conc ret e . 

B. Pr ior to s ealing , t he concr~te s hall ba cleaned , 
flushed, ancl allo~scl t o t horoughly dry . 

c. A MiniiD~ of t~o coa ts of s ealer s ha ll be applied to 
the concrete s urfaces. ~anufacturer's directions and 
application instructions shall be followed . Addi tional 
coats s hall be applied if r ecommended by t he 
manufacturer . 
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PART 1 GENERAL 

A. SECTION INCLUDES 

B. 

1 . s ·t r u c t ural s t eel f r aming members , s upport members , 
s truts a nd fas·t e ners . 

REFERENCES 

A. ASTN A6 - Gene r al Requirernen·t s for Delivery of 
Ro l led Ste€1 P lates , Shapes, She et P i ling , and 
Bars for s·tr uc·tur a l Use . 

B. ASTM A36 - St ructura l St eel. 

C. AS~l A307 - Carbon St eel Externa lly Threaded 
Standard Fas·teners. 

D. ASTN A325 - High strength Bolts for Struc·tural 
St eel Join·ts. 

E. AS'TI1I A500 - Cold- Forme d Helded and Seamless c arbon 
St eel Structural Tubing i n Round a nd Sh apes . 

F. ASTI>I A501 - Ho·t-Formed ~1elded a nd Seamless carbon 
St eel s·t r u c tural Tubi ng. 

G. AWS Fl.2. 0 - s ·tandard )'Jelding Symbo l s . 

H . AWS Dl . 1 - s·tn.wtura l We l d i n g Cod e . 

I . AISC - Specificat i on f or t h e Design , Fa bric a tion 
and Erec·tion of St ruc t.ur a l s ·tee l fo r Bu ilding s . 

K. 

AISC - Code o f sta ndard prac t ice for s t eel 
bui ldings and bridges . 

AISC - Spe cificat ion for Struc tur a l Joints using 
AS~l A32 5 or A4 9 0 Bolts a p p roved by t h e Research 
Coun c i l on Riveted a nd Bol·ted Struc ·tural Joints of 
t :.h e Eng ine ering Foundatio n and e ndor sed by AISC . 
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C. SUBMITTALS 

1 . Submit under prov isions of Section lA. 

2. Shop Drawings: 

a . Su bmit shop drawings prepared under 
superv1s1on of a registered (Missouri) 
professional engineer, including complete 
details and schedules for fabrication and 
assembly of structural steel and all other 
materials specified in this Section. 

b. Verify by taking on-site measurements, 
dimensions for existing conditions and for 
items requiring coordination with other 
trades before fabrication. Show dimensions 
on the Shop Drawings and note that they have 
been verified. 

c. Indicate profiles, sizes, spacing, and 
locations of structural members, openings, 
connections, attachments and fasteners. 

d. Indicate welded connections with AWS A2.0 
welding symbols. Indicate net weld lengths. 

e. Show surface preparation and painting 
requirements. 

3. Welder's Certificates: Submit qualification 
record of procedures, tackers, welders, and 
t:!elding operators to the Engineer. Provide 
certification that welders to be employed in work 
have satisfactorily passed AWS qualification tests 
within the previous 12 months. If recertification 
of welders is required, retesting will be 
Contractor's responsibility. 

F . Product Data: Submit producer's or manufacturer's 
specifications and installation instructions for all 
products specified. Include data to show compliance 
with specifications (including specified standards). 

1.4 QUALITY ASSURANCE 

A. Fabricate structural steel members in accordance with 
AISC - Specificati on for the Design, Fabrication and 
Erection of Structural Steel for Buildings. 
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B . Nai nt:.ain ons c opy of document on site . 

1. 5 QUALIFICATIONS 

A. Fabr icator: Company s pecializing i n performi ng the 
work of this Se c tion wi t h mi n i mum 5 y ears documented 
exper ience . 

B. Erect or : Company specializing in performing the wor k 
of t h is Sect ion wi th minimum 10 year s documented 
experience . 

1. 6 FIELD :Z.'IEASUREMENTS 

A. Verify t hat field measur ement s a r e as shown on 
Dra\:d ngs. 

1.7 DELIVERY, STOP~GE , AND HANDLING: 

A. Stor age materials to permit easy access for inspection 
and identification. Keep steel members off ground, 
using pallets 1 platforms, or other supports . Protect 
steel members and packaged materials from corrosion and 
deterioration. 

B. Do no~t s·tore mat.er i als on s ·truc·ture i n a manner tha·t 
migh ·t caus·e d is·tortion or damage t o members or 
s upporting s t r u ct:.ures . Re pair or r eplace damaged 
mater ials or s tructur es as d irected . 

PART 2 PRODUCTS 

A. MATERIALS 

1 . s·tructural Steel !-!embe r s , P l a ·tes and Bar s: .P.STN A3 6 . 

2 . s·t eel Pipe ~ AS~I A53, Type E or S , Gr ade B or ASTN,. 
A50 1 . 

C. Cold-Formed s·t eel Tu b ing : ASTN A500 , Grade B. 

D. Unfinishe d (l>'lachi ne ) Thr e a ded Fasteners : ASTM A307 , 
regul ar lo'>'!-carbon st.eel bol t s and nuts with hexagona l 
h eads , 

E . High-Stren~;rth Threaded Fast ener s : ASTZ.l A325 , h eavy 
h exagon s t:.ruc·tura l bolts , h o·t formed heavy hexagon 

Exhibit 300 p.120 



-

-

-

F. 

Specification No. EC-2574 
Sheet No. 05120-4 

nuts, and hardened washer. Bolts, nuts, and v!ashers 
shall conform to the AISC Specification for structural 
joints using ASTF! A325 or A490 bolts. 

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

2. 2 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 draT¢Jings. 

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. All bolted joints shall be in accordance with AISC 
Specification for Structural Joints using ASTII A325 or 
A490 holts. All bolted connections shall have a 
minimum of two bolts. 

D. All welded construction shall comply with the building 
and tubular provisions of AWS 01.1 Code. 

1. Assemble and weld built-up sections by methods 
which •;,.Jill prevent warping. 

2. Use welding procedures and sequences that prevent 
locked-in stresses or distortions. 

E. All connections will be subject to the Engineer's 
review. 

2. 3 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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2 .4 SOu~CE QUALITY CONTROL AND TESTS 

A • 

PART 3 

Testing of c omponents will be performed under 
provisions of Section l A. 

EXECUT!ON 

3 . 01 EXA.NINATION 

A. Verif y that f i eld connecti ons a re acceptable a nd are 
ready ·to receive work . 

B. Beginning o f i n s tallat ion mean s erector ac cepts 
existing condition s . 

2 . 02 ERECTION 

A. Er ect structural steel i n a ccordance wi th AISC 
Specification, Bol ting Specification and Code of 
St andard Pr actice as herein specified. 

B. Al low for erection l oads , and for s ufficient tempor ary 
bracing t o maintain structure safe, plumb, and in true 
a l ignmen·t until comp l etion of erection and insta llation 
of p ermanent bracing. 

c . Field \>Ield c omponents i ndi cated on Dr awings . 

D. Do not f i eld cut or alter struc tura l membe rs wi thou·t 
approval of t he Engineer. 

E. 

F. 

G. 

Provi de temporary planking, scaffolding , and worki ng 
platforms_ a s necess ary t o e·f f e ct. i ve ly complete work. 

Do not e n large unfair holes i n members b y burning or by 
us e of drift p i ns . Ream hol es that must be enl a rged 
to admi t bolts . 

ITIUlledi a·te l y afte r e r e ction 1 pr i me wel ds , abras i ons a nd 
s urf aces not s hop primed, except surface s to be in 
cont act 'l>'l i th concre·te . 

3 .03 FIELD QUALITY CONTROL 

A. Field inspect.i on will be perfonn,ed unde r the p rovis i ons 
of sec·tion lA . 

END OF SECTION 
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- HF~DR~ILS AND R~ILINGS 

-

PJI...RT 1 GENERAL 

1.01 SECTION INCLUDES 

A. Steel pipe handrails, balusters, and fittings. 

1.02 RELATED SECTIONS 

A. Section 05120-Structural Steel: Attachment plates and 
angles. 

B. Section 09900 - Painting. 

1.03 REFERENCES 

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

1.04 DESIGN 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 lA. 

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

1. 0 6 FIELD ~IEASURE11ENTS 

A. Verify that field measurements are as indicated on 
Drawings and shop Drawings. 
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Specification No. EC-257 4 
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2. 01 STEEL RAILI NG SYSTEM 

A . Pi pe: ASTM A5 3 , Grade B, Schedule 40. 

B. Fittings : Elbows, T-shapes, wall brackets , 
escu·tcheons; mach i ned steel . 

C. Exposed Fa s ·t e ne r s : · Flush count:ersunk scr ews or bolt s ; 
c ons istent with design of railing. 

D. 

E. 

Splice Connector s: Steel we lding collars . 

Shop Pr i me r f or Fer r ous Metal: See Sect ion 09900 -
Pa i n·ting 

2 . 02 FABRICATION 

A. Fit and shop assemble components in largest practical 
sizes , for delivery to site . 

B. Fabrica te component s with joints tigh·tly fitted a nd 
s e cured . 

c . Exposed Necha n i c al Fas teni ngs : Fl ush counte rsunk 
scre\li'S or bolts; unobtrus i vely l oca ted; consist e nt with 
design of component, excep·c where s pecifically noted 
othenlise. 

D. Suppl y components requi red f or a nchora ge of 
f abrications . Fabricate anchors and r e l a t ed components 
of s ame mater i al a nd finish as f abr ication, e xcept 
whe1;"e s pecif i c ally no·t.ed otherwise . 

F. 

Cont i nuous ly s ea l j o i ne d p i eces wi th we ld . 

Gr i nd e xpos.ed j o i nt s flus h a nd s moo·th with a d ] a cen·t 
f i n ish sur f ace. Nake expos ed j o ints bu·t t tight, flus h , 
and hairline . Ease exp,osed edges ·to s mall unifor"!G 
radius. 

G. Accur atel y form c o:mp ·onents to each other and to 
buildi ng structure . 
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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 required. 

3.03 INSTALLATION 

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 
welds with primer. Grind welds smooth. 

D. Conceal bolts and screws whenever possible. Where not 
concealed, use flush countersunk fastenings. 

END OF SECTION 
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SECTION 0553 0 

GRATI NG AND FLOOR PLATES 

PA.."R.T 1 GENERAL 

1 . 01 WOP~ INCLUDED 

A. Forme d me tal grati ngs a nd c h eck ered floor p lat ing . 

B. Forme d openings. 

C. Per imeter closures. 

1.02 RELATEP WORK 

A. Sect ion 05120 - Str uct u ral St e e l : Framed steel 
open ings. 

B. Section 05520 - Handrai l s and Railing s. 

c . Section 099 0 0 - Painting 

1 . 03 REFERENCES 

A . M-iSI /NAMIN A.20 2 .1 - £yJetal Bar Grating Nanual. 

B. ASTII A36 ~ St r u c ·tura l s ·teeL 

C ASTII A56 9 - S t e e l , Ca r bon , Ho·t-ro l l e d Sh eet a nd s ·trip , 
Co:m:me :rcial Quali·ty . 

1 . 0 4 SYSTE&I. DESCRIPTION 

A. Loa d Design ~ .hlTSI /NAAllfl<I A202. 1. 

B. Liv e Load : 1 0 0 l bsjsq f t. mintmum. 

C. Def lec t ion Under Live Load: 1 /2 40. 

D. Size grating and plates ·to maximum def lect .ion limits by 
single support desi gn . 

1. 05 SUBNITTALS 

A. Sub:r.ni·t s h o p d rawings and product d ata unde r provi s i o n s 
of Section lA. 
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B. Provide details of grates, plates, supports, span and 
deflection table, openings, and perimeter construction 
details and tolerances. 

D. Submit t wo samples 12 x 12 inches in s ize i llustrating 
surface finish , color, and texture . 

E. Submit manufacturer's installation instructions under 
provisions of Section lA. 

PART 2 PRODUCTS 

2. 01 ACCEPTABLE MANUFACTURERS. 

A. The following are acceptable: 

2. 0 2 MATERIALS 

I KG Borden, type W194 
Slaw-Knox, type 1 
McNichols Co, type GW 

A. Sheet Steel: ASTM A569; A36; carbon steel with rais ed 
lug pattern (Nedium). 

B. Formed Steel: ASTM A36, 36 ksi of shapes indicated. 

2 . 03 FABRICATION 

A. Fabrica te grates and plates of sizes indicated. 

B. Weld joints of intersecting gr ating s ections. 

c . Provide s upport framing for openings. 

D. Bearing Bar: 1 1 / t;, " x 3/16" i nches s ize, s paced 1 3/16 
inches. 

E. Cr oss Bar: 3/8 '0 x 1/8 11 inches size , s paced 4 11 i nches . 

F. Anchorages: Welded . 

2.05 FINISHES 

A. Pa i nt: Paint grating s ections with manufacturers 
standard black b i tuminous paint except for grati ng 
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P.ART 3 EXECUTIOl'J 

3 • 01 U!SPECTION 

Sp~cification *o· EC-257~ 
- Sh(S·irt ~Io. 05530=3 

A. Vsrify that openi ng sizes and c1bnensional varia-tions 
are accept~bl~ to suit grating tolerances. 

B. Verify th~t ~upports a~e co~ectly pos i t i oned. 

c. Be-ginning of inst:all.crtio:n E~ans acceptcmce of ®~isting 
cendition~. 

3 . 02 XNST~~TION 

A • 

B. 

Ins"Cal l 9EilttiD~ aneJ, ~loor phrc~Ss in accordance ~i th 
manufacturer's i nst ructi ons . 

Ss cure grating wi th welds t o prevent movement. 

3 .03 TOLERANCES 
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PART 1 - GENERAL 

1. 01 WORK INCLUDED 

Specification No. EC-2574 
Sheet No. 09900-1 

SECTION 09900 
PAINTING 

This work includes providing finishes for the new structural 
and miscellaneous steel framing. This will also include all 
items necessary and reasonably incidental to the completion 
of the overall job. The work generally includes: 

A. Prepare surfaces which are to receive finish. 

B. Shop finish new steel, field touch-up for damaged 
coatings and field coating of field welded connection 
areas . Finish surfaces as indicated in schedule at end 
of this Section. 

1.02 RELATED WORK 

A. Section: 

1. 03 REFERENCES 

05120 structural Steel 
05520 Handrail and Railings 
05530 Grating and Floor Plates 

A. ANSI/AS~! D16 - Definition of Terms Relating to Paint, 
Varnish, Laquer, and Related Product~ . 

~.04 DEFINITIONS 

A. Conform to ANSI/ASTM D16 for interpretation of terms 
used in this Section. 

1.05 REGULATORY REQUIREMENTS 

A. Conform to applicable code for flame{fuelfsmoke rating 
requirements for finishes. 

B. All coatings, thinners, etc. shall be lead and chromate 
free, and VOC compliant. Volatile organic compounds 
per gallon of coating shall be limited to less than 3.5 
pounds/gallon (preferably less than 2.8 pounds{gallon) 
in the coatings thinned, ready to apply state. 
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1 . 06 SUBMITTALS 

A . Submit produc·t data under pr ovisions of Section 1A. 

B . Prov ide produc·t data on a l l fi nishing pr oducts. 

1 . 07 DELIVERY , STORAGE , AND HANDLING 

A. Paint materials s hall be received in sealed original 
labelled con tainers , bear i ng manufacturer's name , type 
of paint , br and name, color designation and 
instructions for mixing and/or reducing. 

B . Provide adequa·te s ·torage facilities. Store pain·t 
mater ials at minimum ambient temperature of 45~ F in 
W·ell ventila·t·ed ar ea. 

c. Take precautionary measures to prevent fire hazards and 
spon·taneous co:mbus·tions . 

1. 08 ENVIRONl-IENTAL REQUIREMENTS 

A. Ensure surface temperatures or the surroundi ng air 
temperature is above 5 0 degrees F, below 100 degrees F, 
and a mi n imLtm of 5~F above de~~oint befor e applying 
fin i s hes . 

B. 

c . 

Provide adequate cont inuous ventila·tion a nd sufficien·t 
hea·ting facili ·ties to maintain temperatures above 50 
degr ees F for 24 h ours before, dur i ng and 12 hours 
af ter app lication of f i nishes . 

Prov i de minimt.l:rn 25 foot candles of light i ng on sur fac·es 
·to be fi n ished . 

PPRT 2 - PRODUCTS 

2 . 01 ACCEPTABLE P~FACTURERS - PAI NT 

A. Primer: Carbo- Zinc :LlHS , I norganic Zinc Primer 

B. Fin ish: car boline 801 Ep oxy 

c . Subsrti·tu·tions: The Owner o'lill consider comparabl e 
product.s f ro:m ·the followi ng manufac·turers : Sherwin­
\'J i llia:ms , A:msron 1 Porter Pa i n·t s , Va l s par, and Tnerne c 
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Con~ractor shall indicate weight of voc per gallon as 
well as per cent of zinc in dry film thickness on 
substitutions. {llHS primer contains 84% zinc. Any 
substitution should have a minimum of 79% zinc}. 

2.02 MATERIALS 

A. coatings: Ready mixed, except field catalyzed 
coatings. Process pigments to a soft paste 
consistency, capable of being readily an uniformly 
dispersed to a homogeneous coating. 

B. coatings: Spray and brush properties; capable of 
drying or curing free of streaks or sags. 

c. Accessory Materials: Thinners and other materials not 
specifically indicated but required to achieve the 
finishes specified. All accessory materials must be 
supplied by the coatings manufacturer. 

2.03 FINISHES 

A. Refer to schedule at end of Section for surface finish 
and color schedule. 

PART 3 - EXECUTION 

3.01 INSPECTION 

A. Thoroughly examine surfaces scheduled to be painted 
prior to commencement of work. Report in writing to 
Engineer, any condition that may potentially affect 
proper application. Do not commence until such defects 
have been corrected. 

B. Correct defects and deficiencies in surfaces which may 
adversely affect work of this Section. 

c. Shop finish new structural steel, except around field 
welded connections. 

D. Upon delivery of steel to the site, all surfaces shall 
be free of defects. Surfaces shall be inspected by the 
Construction Supervisor upon receipt and unloading at 
Sioux Plant . If defects are found, the Construction 
Supervisor shall determine the extent of the touch-up 
work will be done at the Contractor's expense. 
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E . For field touch- up ~:fork the Contractor s hall no-tify the 
Cons truct ion Supervisor and allorrJ h i m to i ns pect 
s urfaces af·ter cleani ng and before pri mer or paint: is 
appl ied . 

3 .02 PREPARATION FOR SHOP PAINTIN~ 

A. Correct. mi nor defect:s and clean surface :;; w·h ich affec·t 
work of thi s Section. 

B. Remove grease, r ust, s ca le, d i rt, and dust form s·tee l 
s urf a ces. Remove o il and grease with s o lvents , in 
c ompliance \'l ith So l vents , i n compliance \1l'ith 
SSPC- SPl-82. Prepare sur fac es t o be painted with a 
Commercial Blast Cleani ng, SSPC- SP- 6. Ensure steel 
sur faces ar e at t he s pec ified preparati on l evel 
i mmediately pr ior to paint application . 

3.03 PREPARATION FOR FIELD PATNTING 

A. Corr ect minor defects and clea n surfaces ~vhich affec·t 
wor k of this Sec·tion . 

B. Remove gr ease, r ust , scale , dirt , and dust for m steel 
and i ron s urfaces. Remove o i l and gr ease with 
s olve n·ts , i n compl i ance \:lith Solvent s , i n c ompliance 
wi th SSPC-SPl - 82 , Solvent Cleaning . Prepare s urfaces 
to be field painte d to a hand or power tool c leaning i n 
a ccorda nce with SSPC- SP-2 or 3 . Ensur e steel surfaces 
are a t the s pec i fied preparation l eve l i nu"'le d iately 
prior to pa i nt application . · 

3 . 04 PROTECTI ON 

A. Protect e lemen·t s s ur roundi ng the work of t h is Sect ion 
from damag~ or d i s figurati on. 

B . Repai r damage ·to other s urfaces caused by work of this 
Sec ·t i on. 

C. Furnish drop cloths , shie l ds , and prot.ecti ve me·thods ·t o 
prevent spray or droppings from dis figur i ng other 
surfaces . 

D. Remove empty p a hrt containers from site. 
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A. Apply products in accordance with manufacturer's 
instructions. 

B. Do not apply finishes to surfaces that are not dry. 

c. Apply each coat to uniform finish. 

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

E. Allow applied coat to dry before next coat is applied. 

F. 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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3 . 07 PAINT SCHEDULE 
Shop Painting 

A!RD~ 5 XT~l~ 
TO BE P~:nllTE:O 

All ne~11 struc­
·tural steel, 
including: 
connection 
angles, misc. 
plates, hanger 
angles, toe 
plates . @ 
op enings. 

Grating 

Checkered P 1 • 

Ladders/Cag es 

All ne~J h a n d­
rails & k ick ­
p la·tes 

~1R1~ 

CO.&T 

llHS 
2- 3 Mils 
OFT 

MFG STD 
Bituminous 

llHS 
2-3 Mi ls 
OFT 

llHS 
2 - 3 Mils 
OFT 

llHS 
2-3 Ni l s 
DFT 

Specification No . EC-2574 
Sh$et No. 09900- 6 

!i'I idXSE 
co~~ 

801 Epoxy 
4-6 Nils 
DFT 

801 Epoxy 
4-6 Mils 
DFT 

801 Epoxy 
4-6 Mils 
DFT 

801 Epo_xy 
.::1-6 Nils 
DFT 

COLOR 

Gray - Ma·t c h 
exis ting 
structural 
s ·teel 

Black 

Gray - Natch 
exis t i ng 
struc t. s t e e l 

Gra y - Match 
exis·ting 
struct . steel 

Gray - Natch 
existing 
str uct. steel 

No·te: All numbers used are based on Carboline Pain~t . 
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Touch-u~ for 
f i e l cll. l11illdsd 
conn(!~Ctions 

Touch-up foX' 
l:Yillld~ 
conn~ctionfl of 
grati ng 

Spaci fication No. EC-2 57~ 
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FINISH 
COAT 

801 Epoxy 
6-8 MILS 
OFT 

801 Epoxy 
6-8 MILS 
DFT 

i:latch col or of the 
exi sti ng structura l 
ste!Ql 

N~tch color of neN 
structur~l s t eel 
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UNION ELECTRIC COMPANY 
CONTRACT WORK LIHITATIONS - POWER PLANTS 

A. No explosives may be used without written permission from the 
Company. 

B. Care must be exercised at all times to maintain safe clearances 
and safe working practices, both for equipment and personnel, 
in order to avoid injury or service interruption. With a 
recognition of this condition, no serious construction space 
limita~ion is foreseen. All job personnel must be made 
~horoughly acquainted w .th hazards involved. It shall be the 
Contractor's responsibility, working with the Construction 
Supervisor 1 to make this condition clear to all Contractor's 
personnel. 

C. Perform all work to conform with the Company's safety practices 
and operating procedures. If outages are required, th~ 
Contractor shall obtain all outages and releases in accordance 
with the Company 1 s ~workman's Protection Assurance Procedure 
for Construction Personneln dated February 1, 1981. This 
procedure, based on the Operating Manual for the Union Electric 
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 ta by the Contractor: 

Job Working Rules - The Contractor will insure that all of 
his personnel will read and sign the document entitled "Job 
Working Rulesn (a copy of which is included in the Appendix 
of this specification). Refusal to sign the document will 
automatically constitute revocation of that individual's 
permission to enter upon Company property. The Contractor 
will also be responsible for enforcing these work rules for 
the duration of the job. 

2. Identification - The Contractor will provide each employee 
with an f"denti f ication badge which will be inscribed with 
the Contractor's name and the employeeis assigned number. 
The Contractor shall maintain a list o~ the employee 1 s 
names and badge numbers, a copy of which will be given to 
the Construction Supervisor and gate watchman on a daily 
basis. Identification badges will be worn permanently on 
each employeets outer jacket while on the job site and when 
entering ~he Construction personnel gate. 

In addition to the badges, the Contractor 
of his employees with hard hats of the 
marked with the Contractor's name or trade 
employee 1 s name and badge number will be 
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Specification No. 
Sheet No. A-2 

the hard hat, above the visor, ih 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 

3. Gate Security All of the Contractor's employees and 
visitors will enter the project site through the 
Construction personnel gate. Upon entering and leaving 
site, employees will open all lunch boxes, packages, etc., 
for inspection by the gate watc~rnan. 

Alcoholic beverages, drugs which are illegal to possess, 
firearms or other weapons will be prohibited from being 
brought on site. 

Any tools or materials brought on or off the site must be 
accompanied by a pass, on an approved form, listinc the 
materials or tools being transferred. The form must be· 
signed by the Contractor's Superintendent. The passes will 
be collected by the gate watchman. 

All ~rnployees 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 supervision 
at gate during shift changes to enforce gate security. 

All visitors of the Contractor will be held at the gate 
until cleared by the Cont!actor's su~erintendent. At that 
time, each visitor will be issued a visitor's badge and 
hard hat:. 

No Contractor's vehicles will be brougtt on the site except 
for work vehicles accroved bv the Construction su~ervisor. 
All work vehicles ieaving through the vehicle gate w:11 be 
inspected by the watchilian and must have a manifest listing 
all cargo and tools which are on boarc. All of the 
rranifests must be signed by the Con~rac~o~'s Superinte~dent 
and will be collected by the watchman. 

Upon entering the site, if a work vehicle does not have a 
pass, it will be held at the gate until cleare~ by the 
Construction Supervisor. 

bll work vehicle c~1vers will sign the register at the 
vehicle cate and all oersons entering site on work vehicles 
will be subject ~to same badge regulations as the 
Construction personnel gate. 

4. Parking All of the Contractor's e~plcyees anc visitors 
will perk on the construction pa:king lot outside of the 
Construction personnel gate. 

06/17;'81 
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Specifica~ion No. 
Shee~ No. A-3 

Upon entering Co:mpany prop<arty , t.he Contractor's parsonnel 
~ill driv~ on roads which ~re speci f ically designated as 
being for Construction use only. 

Sg uee of Pl~nt Faci l ities Contractor will i nstruct his 
employees not t o use p!ant cafeteria facilities, locker 
rooms, toilet and wash f acilit.ies 1 te l ephones, tools or 
equipment. 

(ECSTDCONSTSPEC) 0 6/ 17 / 81 
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APPENDIX B 
UNION ELECTRIC COMPANY 

CONSTRUCTION JOB WORKING RULES - POWER PLANTS 

PROJECT 
---------------------------------------------------------------------------

1. t10&~ ~ t-Jill bo o~tml~h~ by tho Projo=t • o r~ir~~n~. FJ.l c:::cyloyoo~ 
uo to bo Llt tnoir v:om oU~ticm ~in.~ tb5ir M i9noa ~rk FOJ'"iom. 

2 . All aJiployooo ~.Ul bQ wppli od & h£&>a M1t e i th th-ir 1 t MR:J i n 1/2-.i.m:h 
l ott.o.rll t~ en tho fr~t m~ tho cemtz~toz • c nm .;; Oii tdtboz r;;i§o. ~io ig e. 
~ H&i' JOID _ .. ~ t.hwa e.t cl.l t~. 

3. 

.e . 

s. 

All ~le" oa Jill bo ro..~ to ~ safW glaSoom ~ ~ shi ol ds 1hcn on 
Pl£~Dt Plf'~oo ~~ in ~}to~~ nuc:h £IS ~ltin9 l oti! md o:Zfi coo . 

All ~loyc:lS t1ill b~ r~od to i 9Yl in dclly nt th~ Gu~ Emma. ~n 
• signinq in th:lj" t1ill bo iEJauod a &lCgG~. ~c Badge i a t o lxil t:Orzl tihll o n the 

j ob si t o ruxd tu...~d in t o GIVJrci t1h111n your shift ie over . 

All ~loyoom rm.wt cMM:k i n mtd out of Prajoct t.~ith thltlir irllii!l~to For~ or 
G:lnor&l Far~ wx~ Cll!'Jtt:il~ and l -QV\Zl throu9h tho conztructi on g~tc e.nd Olll thc:il 
rc:~a pttat ~ for con~ction ozo con~or ' s ~loy G • UI'WJ!tlM;)~izo~ ~ooo~ 
f~ j~oito ~ill ro~lt in loa~ of puy for ~en t~ ebsant. 

G. No &'I!Jte3:0:bilo oz oth:Jr vohicl o ot,l\01' tM.n c~rc:icl end contr -ct c~ioro t1lll 
bel par.U:ttoa on tha~ pre~joct unl c:ll2ID ~cifically r~ir"d to cand\\ct tho t-~r"..: . 
Tho~o ~ir~ ui ll be iaoo~ a 9 t o pamc by Union El octric. 

7 . All tW'lch E= ~ . &-:~<g~ . Tc:~l ~~z . CCol en , cart.on e.nd other shdlm' it ,, · 
1.:1i ll M o~nod for iM}POC'tion by t he GQt G!Mlrd on -nt&inq or l oovinq tho jab . 

8. At t imezs , certain m:-lila.s t1ithin th12 Project, to i nclu&s Plant Wst ora, Loclror 
Rooms and Wastu-ooms , will be pos ted as off-limits~ or limit.OO n&n.ttanc~a . All 
~loy~ shell hor~r ~s~ notie~s . 

9 . 'rho us~ of plMt ¢fo!IX'l1~ , ct.hsr than public pay phones , pl m t equi~nt Cl!ld 
t ool s t1i thout ~itton ps~ssion f rom Onion Electr ic i s prohibi ted . 

10 . No alcoholic b-~vors~®s h'ill ~ carri~d onto or consum~c on thS! jobsit~S . 

11. No firearms pmrmt tm on thG j ob . 

12. Drugs, Stimz.l.MtBi , "~p Pills " , Tranquilizers and s im.il at" JMt eri nls sht~.ll not 
b~ used en th~B j ab unlf!fss pnscrih..~ by a doctor. 

13. No ~lin.g ~rm.itt&~ . 

14. Horsep~y , ~rest.linq a llld fighting ere strictly prohibited. 

15. D~ing, wtilat~ or ~illful !!Usus~ of equipmant or t ools is net p,:~z-m.tted . 

16 . Willful viole;tion of saf~ty. rulti!s or s afe working pract ices an! strictly 
prohibited. 

17. \-ie want this t o b~ a Sa£ . J ob. 'lOU CAN HELP. Ralpor t all unsafe ccmditi ons to 
ypur sUp~rTisor-

I , the undersignmd, hi\vs r !E!ad and und~rstcmd all. of tho ilbove rules , end hav: r ead 
the "Workman's Prot ect:.i.on. Assurance Procedure _" and c:c:knotrl sdqe tha t a viola tion of 
any of t hese provis i ons will b~ grounds for removal fr~ : he Project. 

F.MPLOYEE ' S SIGNATURE _________________________________________________ DATE _______________ _ 

CONTRACTOR ___________________________________________________________________________ __ 
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Appendix "C" 

LIN~R TEST 
PROPERTiES METHOD 

Density I ASTM 01505 

_g/cc ( NfL'1) 

M elt FlO\v Index I ASTM Dl238 

-. ___ ___ J110 min (Max) I Condition E ( 190 C, 2.16 kg} 

I Tensile Properties (Typical) ASTM D 638 Type IV 

l. Tensile Strength At Break I Dumb-bell at 2 ipm 

(Pounds/inch v.idth) 

I 2 . Tensil~ Strength At Yield 

(Pounds/inch width ) I 
'"> Elongation at Brea..'< -.). 

(Percent) 

4 . Elongation at Yield I 
j 

(Percent) I 
- --~--..._ . ..J.-_ ------ -· 

Tear Resistance Initiation • ASTM 01004 Die C 

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

TH~C~'CNESS 
(Minimum} 

40 mil 60 min 
! 0.94 1 0 .94 

! 
i 
I 

' o.3o 1 0 .30 ' 
! 

! I -! I 

I 
I 
I 

160 I 240 
I 

I ' I 

I 95 1 140 

I I 
1oo I 700 

J 

! 
i 

13 1 13 
i 

I 
l 
I 

.~ 

30 1 
I 

45 
; I 

)bs (Ty_QICal) ----.--------- --~ _ ____ j_. 
I 

'-----·- - - · • I ~ 112 : Low Temperature Brittleness -1 12 ASTM D746 Procedure B i 
I 

. ---~~g F (T~ical_l ----t i : 

Dimensional Stability ASTM 01204 I +- 2 1 +- 2 
I l 

· % Chan~e Each Direction (Ma'< l. 
: 

212 Deg F l Hr I 

' , . 
I 

' Resistance To Soil Burial ASTM 03083 using i 
! 

ASTM 063 8 Type IV Percent cha..'lge in original value . (Typical) 
! i 

Tensile Strength at Break & Yield % Change I +~ lO +- 10 
I 

Elongation at Break & Yield i %Change ! +· lO +- 10 ,---- ·---·- - l Environmental Stress Crack ASTM 01693 1500 1500 r 
' Hours nvlin ) ! ( I 0% lge_pal , 50 Dee C l 

Puncture Resistance 

I 
FTMS lOl Method 2065 52 80 

I 
Pounds (Minl 

i 

f------.-· ..J._ i 

I I 

Coefficient of Linear l ASTM 0696 
i 

1.2 ' 1.2 
' 

Thermal Expansion I 
I ! r-· . 

' Thermal Stability ASTM 03895 2000 2000 
' I 

__ _Q~j.ative Ingt1_ction TiJE~ Min~t~~Jr-.!.~---~ -~- ___ ___!)_Q_Q~ C. 80_0 psj_ __ __ I 

Ozone Resistance ASTM Dll49 No Cracks No Crac ks 
i 

' 
7 Days ! 00 pphm, l 04 Deg F 

i Magnification 1000 1000 
; 1 
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UNION ELECTRIC COMPANY 

PQWER PLANTS_ 
WORKMAN'S PROTECTION ASSURANCE 

PPnCEDURE FOR CONSTRUCTION PERSO~~L 
(Based o~ the Operating Manual 
for the Union Electric System) 

Februar.i 1, 1981 

Proc dure Issued 3y Power Service 
Power Oper~ tions 

Throughout the construction of new system equipment it is necessary 
to assure the safety of personnel and equipme nt . The follo\1ing is a :1rief 
outline of procedures and definitions designed to guide construction personnel 
in dealing with Union Electric operating authorities for Workman's Protec tion 
Assurances. 

NOTE: A Union Electric operating authority is the dispatcher or operator 
b~O has authority over the operation of system equipment and as such 
issues all Workman's Protection Assurances on equipment under his 
authority. 

DRFINTIION 
Workman's Protection Assurance is the operating authority's 

assurance to the person obtaining Workman's Protection Assurance that either 
1) the equipment covered by the Workman's Protection Assurance has been 
completely isolated from·energy sources (see Out of Service below), or 
2) the equipment is placed in a special status requested by the person 
receiving the Workman's Protection Assurance (see Local Control below). The 
operating authority records all pertinent data concerning each Workman's 
Protection Assurance, and orders the equipment covered tagged in order to 
make kno·~ its status. The status of eouioment under a Workman's Protection 
Assurance can only be changed after the Workman's Protection Assurance is 
removed. 

EQUIPMENT COVEPJm BY WO~~'S PROTECTION ASSURANCES 

All system equipment under the jurisdiction of an operating authority 
must be covered by Workman's Protection Assurance wnen it is to be worked on 
or tested. 

The only equipment that can be covered by Wor~an's Protection 
Assurance is equipment under an operating authority's jurisdiction. 

NOTE: Equipment connected to energy sources but not released to the 
jurisdiction of an operating authority can only be protected by 
Workman's Protection Assurance on the isolating device (or devices) 
be~Neen the energy source and the equipment. In this case it is only 
possible for the operating authority to assure the person receiving 
Workman's Protection Assurance that the particular isolating device 
(or devices) ~onnecting the ne~ equipment to his energy sources is 
protected and he cannot assure the person receiving the Wor~an's 
Protection Assurance that the equipcent is cocpletely isola ted. 
Therefore, it is better for all new equipment to be released to the 
jurisdiction of an o~eratLqg authority as soon as possible. 

Exhibit 300 R-141 
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TYPES OF l.10RKMAN' S PROTECTION ASSURANCES 

Pr ocedul;'e I ssued By Po<we r Service ! 
Po>:Jer Operat i ons 

The f ol lowing t '»'o types of Workt!!an 9 a Pxotection Assurances a r e 
i s sued duri ng conatruct:ion o 

1. Out of Service 

Purpose -To pxovi ds the pe r son (or pe rsons) t o whom Workma n ' s Pr o ­
tec t ! on Assur~nce is is s ued the ope r at ing a utho l;' i t y ' s a s s ur ance 
that the eq uipment has be en pr ope rly isolat ed from a ll ~.no>m 
ene~gy sources and that t h i s iso l a tion ~ill con t i nue until the 
Out of Service is released. This doe s not r e lieve the pe rson 
obtaining the protection of the responsibility of making 
prescribed tests or observations to assure himself that the 
equipmen t is s afe to work on . 

Persons Cover ed - Any eligi ble per son may obtain an Out of Se rvice. 
A supervisor's Out of Service wi l l cover all persons working on 
the job he directs . As ~ny Out of Service's can be i ssued on 
a piece of equipment as neceE!sary . 

Ta!< s - All po i n t s -of i solat ion fo r the equipm~mt cove red will be 
tagged by the Out of Service - Construction tag (Form 1780) . 

2o t~ca l Contro l 

Purpose - To delegate to one person the a uthority to operate or 
direct the operation of a given piece of system equi?ment 
(subject to the limitations imposed by the operating author ity) 
f or t r ia l or tes t . 

Pe rsons Covered - Only ~ pe rson may obta in. a Loca l Contr ol a t a 
time . While this person holds a Loca l Co ntrol no other 
Workman's Pr otection Assurance may be iss ued . 

Tags - All contr ol l ocations for the equipmen t covered will be tagged 
by the Local Control - Construction tag (Fo=m 1781). 

Time Limitation - The Loca l Cont r ol must be re l eased b y the holder 
before he goes off duty . 

EXCEFTION: If the equipment i n question is in the process of 
being tested prior to the initial acceptance by t he 
company ope r ating fo r ces and the tes t requir es more 
t han one worki ng shift, the Local Co ntrol ma y be held 
ovErnight or as r equired until the t est is concluded , 

Equipment Condition - The p erson taking the Local Control must 
specify the status he wish es the equ ipme nt to be in wh en t h e 
Local Control is issue d to him. 
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Procedure Issued By Power Services 
Power Operations 

PERSONS ELIGIBLE FOR WORKMAN'S PROTECTION ASSURANCES 

Only those qualified persons (as mutually agreed by Union 
Electric Company and the Contractor) ~y receive Workman's Protection Assurance. 
A list of all persons eligible to receive Workman's Protection Assurance (both 
Contractor and Unicn Electric Company personnel) must be presented by the Union 
Electric Company Construction Supervisor to the supervisors of all operating 
authorities mbo will issue Workman's Pxotection Assurance. 

OBTAINING A.~'"D REI. EASING WORFJL.6..N' S PROTECTION P...SSURANCE 

A person receiving a Workman's Protection Assurance will o~tain from 
and release his Workman's Protection Assurance to the same operating authority. 
The Union Electric Company Construction Supervisor will furnish the Contractor 
with information on what operating authorities to contact for Workman's Protec• 
tion Assurances. 

The person who obtains the Workman's Protection Ass~rance must release 
it. 

EXCEPTION: If a person holding Workman's Protection Assurance on a piece of 
equipment is not available and it is necessary because of plant 
or system ~ergency to place that piece of equipment in service, 
the Workman's Protection Assurance can be releaFed to the operating 
au.thority by the Supervisor of the holder of the Workma:t' s Pro­
tection Assurance provided 1) every attempt has been made to contact 
the holder of the Workman's Protection Assurance and, 2) e thorough 
examination by the person releasing the equip~ent reveals the 
equipment to be in proper operating order. 

FILLING OUT TAGS 

All construction tags are serial numbered and are provided with stubs. 
When Workman's Protection Assurance is issued, the pll!rson to whO!ll it is issued 
will receive the stub portion. ~~en the Workman's Protection Assurance is 
released, the stub, signed by the person to who~ 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 ,At <f.: fri'c-~ 
H:~ McCby 
Director 

Engineering & Construction 
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~thorst 

Vl.ce-President 
Po~er Operati~~s 

Approved by 
G. J. Haven 
Vice-President 

Tran~~ission & Distribution 
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~r---------------------------~------------~ i--
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~;~~ 
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::- •-

·~ 
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1--­

f­
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GROUNDWATER OATA DRILLING DATA 

f:l-UU/2 0-!ll.l/2 0-SV 

~ ~--~~---~~0---~~--~~~- ~~l~~~~ 
;t_ STANDARD PENETRATION RESISTANCE 
~ (I.STII P 1,5&6) 
ct ~ 8 LOWS P£fl . FOOT 

Cl) PL I W~TEit CICONT£H1,'% ILL 
10 2G ~ <iO 50 

. . . . . .. . . .. . .... . .. . . 
~ .... ..... .. .. . ... . 
ss · · ·· · · ··~~ · · · 
I-- : : :~::: :': . ::::.::: .... . . . ' .. .....__.. .. ..... . . 
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1--- . . . ..... . 
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-- :: .. : :::: 
~:: :: ::: : : 
. ss :: :::A_. : : 
~- : ::: :: :: : ss - ~ ..... . 
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ss ::::: :: :: 

..... .... " . 
• ••• •• I 0 . . .. ... . . . . 

... . .. . .. :. 

ll I I I. " I lit I . . . . . . ' . . 

. . .. . . . . . . . . . . · ... .. 

" . . . . . ~ . ' . . . ' . : . , . .. . ' .. .... . 

. i . . . . . .. ....... , . .. 

• I • fil • I I ' I 

• " # ... . ' • • 

... f ...... . . 

I f • It • ~ • 10 It .. .. . ..... . 

.. ~ .. . . .. . 

• • • • • • • • • • to • • • • • • • • • • • •• •• • 

£HCOI/N'I'£RtD AT 11. 5 F'EET , 
A.t ___ F££t A.I'Ttrt ___ HOURS 

Af _F'EET AF"ttt ---HOUI:U7 
__ ftli! EE WATE:R 1>01" tHCO!JI'CT£1!£0 

I>UIU:IC Oi!IU.IIIG 

_A-UGER 3 :3/ isotLOW STEM 

_ WASI< BOI!Ifll; FRON _FEET 

_ __:0:=.,0RILl£R 'rK LOGGER 

----C)t~;::&:~SS~---ORIL.l. RIG 

LOG OF BORING 

REMA~KS : 
NS46~'""~'6,_.,t.....,9~56"""o,.._ ____ ...___ _ _____ _ 8- 1 

-
&t:;t IIOTA'I'IOII SHEET FOR. DESCRIPTIOPI. QF ASI8RE.VI.4TfOKS 

PLATE 1 
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- PROJECT: U. E. LABADIE PLANT NEW ASH POND NO. 1 953. 0 1. 1 lll 

Completion Date 10-2-91 
Surface Elevation 468 

Datum MSL 

:rf-
... f::j 
fj 11.. DESCRIPTION OF MATERIAL 
o::z 

-
-

Madium stifF. ten end s~y. ~ilty 
ClAY. trC~cg s;and - CCL) 

!--- lcoCQ. ten. cil ty SAND. ti"'OCQ 

-_s-i' cloy- SM f \ 40 pQreant f'i nar- than D. 07 4 mm 
(1¥200) ot S. 5 to 5 fCltat.. 

~ f-- t 
~ ~ ~--------------------------------~-----~ 
~ Loosa to madium deans~ ton. f1ha 

~~- SAND- SP 
g ~1-10-

c( 

::~~---
<..,_ 
~~ 
~~­
:E:zi---

~ :i H!5-.., t . ;:;;;.......__ 
z ,._c(-

~~---r--------------------------------------------~ 
~w lcoce. blua end srcy. ~1MG SAHO 
~j:- with cUt - SP or SM 
~or!~~---------------------------------------------~ 
=~~ Bor1ng tcarminctgd ot 20 -fcacat ... ., 
::!:~-
-'~­
z:l-

~=­
~~1-25-
~~~----,_.., 
~~'--­
-~-

w 1---

~ '-3Q-

-
-
1---

!--­
-35-
-
r--
'--

-
GROUNDWATER DATA DRILLING DATA 

... 
:r: 
S!u.s 
"':2 
~..I 
>< 
a:> 
Qf-

0.. 
!::fn 
% 
~ 

ENCOUNTERED AT 12.. S FEET 

AT ___ FEET AFTER ____ HOURS 

ll.T ___ FEET AFTER HOURS 

__ FR;Ef WATE"R R~T EI'(C"CIUN"TEREO 
OUFHNG DRILL.I tfG 

__ AUGER ~1frOL.LOW STEM 

___ WASH BQRI"G FRON __ F£ET 

_ __...;C:;:.;C:;;_,CRII..I..[ft 7K LOGGER 
____ C:_M_:E~SS....;......O __ ORILL Rlw 

REMARKS: 
Nsss~o~E~9~a~a~o-------------------------------

SEE NOTATION SHEET FOR DESCRIPTION OF Jl.BBREIIlATlOHS 
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~:::: :: ::: 

ss : : : : : : :.A,: ---- .... . ... . 
-::::::::: 
ss ::::::.:.A, 
r--: ::::: : :: 
ss ::::::;A,: ....,__ .. . . . ... . 
-::::::::: 
55 :::~:::: 

i..""''" ..:...j: :: :::: 
: .... ......... . .. . 

LOG OF BORING 

B-2 

PL.A.TE 2 
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PROJECT: U. E~ LABADIE PLANT NEW t\SI-1 POND 

Completi on bate 10~2-91 
SurfQce Elevotfoh .-168 
Dafum loiS!.. 

Xt-
1-~ :!i .~~.. DESCRIPTION OF MATERIAL 
CE; 

- J.!cadium stiff'. brown. silt.y CL.AY - (CL) 

GROUNDWATER tJATA OR!LU MG OATA 

NO. 1953. 01. j 111 
SHEAR STRENGTH; t.d 

6-uutz O•c;u/z (> .. sv 
·:3 o~ t.o t.:~ . zp u 
...J .._.St_A_N:..t;O~A-RO_P:&.:.E-N_ET__.JRC..AT-I....,.O..:..N.:t....R-ES-1-S:.t.TA-N ..... C ... E-1. 
~ (ASTII D 15861 
~ • BLO\"'S I'£R FOOT 

Pll . WATtR I,)~Ot!TEHt,o/,, . ILL 
ID 20 l50 40 5~ 

. •. e. I I I I ...,___ .. ..... . . ss .. . . . . .. . 
-~ :~: : : ::: 
- :: .:~:: :: : 
ss : :: ~: : :: 

- : : : : : :::: 
SS 

. . .. . .•.. 
······ ·• ~·· · · ···· · . . . .. .. .. . 

~ .. ..... ~ .. 
ss : : :: ~: : : 

- : : :: : : : : : 
ss : : :: : A:: --:-- ...... .. ,. 
-.- ::: ::: :: : 
ss :: ::: A,: .: 

I I I 0. '!: . I I. I '! ._ I I Jl 0 • • 

~;,;_~..;_;._;_;.,;_ 11: : : : ; ; : : : 
..-.. -v. I I • ' o f"l• e I t . • • I I 

t f> . ... • • • I • I I • I. t. I 
I I I ~ I ' • 0. I I I • 0. I i 4 I " . . . . . . . . . . . .... -. . .. ... .. " . . ... . . . ... . .. . 
I I I o. I .. !I' o. • • I I I I !> o ; .. 

. . ... .. .. . . . ... .. ... . .. 

....... .. 

. .. .. . . . .. . . 
I "' o I • I e • • 

• •• • • • fl .. . . . . .. .. . . . . 

• • • • • • .. • "t 

I I ·. , I • I • I t . .. . ' "' . ~ . ~ 

I & '- I & • • ;, • 

f-- :: :: : :: :: :::: :::: ; 
ss · · · · · · · · · ·A:· ·· · ·· r-- ::: :: :: : : :. : : : : ::: 
--. : : : : ::: : : · · · · · ·· ·~ · ·· · ·· · ·· ~ I & • I e ' & • & I & I • & I I ' • 

·· · · ~ ~ ·· ' . ...... ... ····· '-·• • 
& & & .& & 'l I I & & & I flo & .. & t , & I & & t I & & "' 

& & o I & I ~ ' to " I & & & & & .. <I t I '" t I • t I • I .. , . .. .. ... . .. . . . . . . . .. . .. ... .. ... . 
I " ' • " • " & t I & & & • & I & I I & & & & I & • & 

"' " I I I I & .. • I & t I & I & t I I I t " I ~ I & & 

" • I I I I & 0 I I t & & & to I • I I .. & I ,, I • I t 

I I 0 I & o t 0 ~ & t & & & & & t 1 I " • I & I t f & 

I I I t I I I • I I • & ' & 1 1 & & I tt I t & "'• " 

. . .. . . . . . . . . . .. . .. . . . .. . . . . .... . . . . . . . . . . • .. . . .. .. ... ,. .. ... . . 
& 0 I t t I I I t t & & & & & t & & I & • & o & t 1 • 

I I I Oi • I I I I 0. & • o. 0. I I I I I I & I iJ t t I lo 

" o I & I " & I 0 & & I .. I I I I I & I I I I I I I • 

f I I 0. 0 o • • I I o." & I I 0 f 0 & " 0. o I I • I t 

t I o & o I • o. I & I & 4 & o • o & & o. & I I I I • • 

t I t t t t o I I I t. ot t t to t I tt' " t t t • 

0 I 0 & .. 0 I 0 0 0 ~ I I I i I I I • I t I I t I o • 

t I I I I I t t I I I 1 1 t o t 1 t o I t o t ~ "' • t 

I I t. t. t. t I I I I I t I t. I. I I o t 0 0 t t I .. I 

o I t t t t t t t I I t t t I t t o t I t I I • 1 t t 

t t I I I It I I I I I I. It I I I I ot I I • I f # 

0 I I I I I tt .. t 0 I I o 0 1 "'ot 1 I, o t 0 I p t 

I t I I I 0 I I o Ito I I o 1 t t I I I I o o # 0 o 

I t • I I o I I I I oo I 0 I .. o I o o I o • 0 I I 0 t 

I 0 o 0 I o 0 0 I o 1 I I o t t 0 .. t o o t I t I o 

I I I I I I I I I I I I I f I I t I I I I • I "' I o • 

I I I I • P I I o I I o I .. 1 0 .. I I 0. I . I I I It 

I t I I I I I I I I If t I I ot t I I t I "' I I , o 

I I I I I I I J 1 I I t o t 1 t t o I o I t t "' f' 1 t 

I I I I I I I 0 I I I I I t 0 "' It , o I 0 o ' t o 0 

I I I I I I I I I t I I t I 1 1 I 0 I I t o <' 0 I t 0 

0 ° 0 ° I 0 I I I I I I .. I tt I I I I I I I I I, ot 

I I 0 t I I o ' I I t I 1 t. 1 t t 1 t t o I t t o <' 

I t o • I o • o. t t 6 t o # • • • 1 • ~ • t • t "' t 1 

t " COIINlE.REO A'r 11. 0 f'£E 'r 

AT-------FEET AFT£~ HOURS 
_AUGeR ~,or..to\11 ST£1.1 

_ wA:&H. BORIN~ I'ROM_FEE"r 
LOG OF BORI NG A1" .____.te:u AFl"tR lofom~:s _ __:CC~,D!tfU. ER T;C L OGGER 

____ FREf wATE~ NOT t~COUHTER£0 
llu ltCH~ ORII.LikG . 

. ~E. 5$0 OR:tt.t ~" 

REM4RKS :_,~~~~~------------------~-----­
N4720 E91SO 

liE( I(OTATIO!l SHf,ET F'O.R 0E$CRIPTION OF ASaRE1:VIA.'tHtiCS 

Exhibi t 300 p.146 

8-3 

PLATE 3 

I 

I 
I 
I 
I 
I 
I 
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' PROJECT : U. £ . LABADI E PL/',i.JT NEW r.SH POUD NO . 1953. 01. 1 11 1 

Sr.ufoce Elevation 468 
Completion Oott 10-2-91 

Ocium MSL 

:z:- ... 
... tj 
fi ~ DESCRIPTION OF MATERIAL 
C!!; 

--
-
-s-
-

:-
a: 
< 
~ ... _ 
:::>< 
~~-10-
~g-
<"'!--­~~~ 
~!:;-
c:~ 
&>..A-

Sof~ b~own and gray SILT with c loy 
- ML 

Soft to ~gdium stiff. grey SILT 
CML) 
92 pQrcgnt finar then ~074 mm 
(#200) et e.s t o 10 fggt. 

~~HS-
~~~-~~r-------------------------·------------------~ i:iii' ... ~-: 
z« .., ... _ 
"'"' ~;-

Locss:r tc aradium ci:UlSQ. grey. 1111:1d i um 
SAN~ ~omg to trccg ~1lt - SP to SM 

~~~2~~~---------------------------------------~ 
.,< r- Boring tcrminotgd et 20 f'gct 
~:z~ 
-~ -',._ 
zl-

~ ... -.... -
~~ -zs-
~~r--....... 
~~--­

~ -
... -
g -30-

-
-
'--

-
r-35-
1----­,-

t---

GROUNDWATER DATA DRILLING DATA 

~ :r: 
!:.'w 
W:;, 
~_, 

>< 
a:> 
Of-c. 
f-0 
% 
:) 

ENCOU~<TEREO AT lS. 0 FEET 

AT _____ FEET AF'TER ____ HOURS 

AT FEET AFTEil HOUJ~S 

__ FREE" WATER HOT E'HCOUHTEI!.E'D 
OU<!'It.IG ORll.LING 

__ AlJGER ~1\oLLO\t' STUI 

__ WASH BORING FRON __ F'EET 

_ __;Ct::;.::_,J:fRIL.t.Eft TJ.( L.OGGER 

______ C:.:_V._:E:.._:S:.;:SO:..::_ __ Olll LL RIG 

REMARKS : ~~~~~~-----------------------------­
N4880 E8450 

SEE NOTATION SHEET FOR. OESCR.IPTION OF 48BFf£VlATIOHS 

Exhibit 300 p.l47 

. SHEAR STRENGTH, tsf 

A•IJU/Z 0-QU/2 0 - SY 
ffi ~-~o~~-~~~-~u __ ~a~ ____ z~~----1 
.J 
c.. 
!:E 
< 
C/) 

STANOARO PENETRATION RESISTANCE 
(ASTW D ~a6) 

A· IILO" S P£k FOOT 

P L 1-l ___ w.;;.A..;..T.;;.£...," 11.,_e;..;o_N..;..Tt;...H....;r':..;%~--lt L L 
10 20 l!l co 

~::: : ::::: ~ : : ::::: : : 
ss : ;&: ::::: : : : :: :::: - ..... . ... .... ... . . 
-: :: : : :::: 
ss :,A.: :: : ::: : :.; : :: : : : 

-:: : : : : : :: : : ::::::: 
ss ~· · · · · ·· : : ~ ::: :: : -.... .. : : : :: :: ... . .. . . . 

• I .. . • • • • o • I a I I ... t • 

-- ···· · ·· ·· · · · ·· · ·· · 

$0 

. •• ... t • • . . ... . . ... 

ss ,6.: : : ::: :: :1-:--:-:i: : :• 
--~=-------~------~------~ - : :: .: :: :· 
ST 

. .. . .. . . . . . .. . .... . . .... • ·· 
r d : ::: ::::: 

• e • e I I . • I 

ss : : ..L: : : . : : :::: :e: :: 

!- :: : :::::: 
ss . . ' A.' ' . . . 
- : :: . ::::: 
~- : :::::::: 
SS ::::::::A 

LOG OF BORING I 

s-4 I 
I 
j 

PLATE 4 
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Surface Elevation 466 
Compteticll'l tlate 1 0-2-91 

DCJfum MSL-

::t: ... 
.-tl 
~ ~ DESCRIPTION OF MATERIAL 
oz 

. -
1-­
. ~. 

MGd1um st.ffF. ton end br-awn. vary 
silty ClAY • <CL) 

MQdium stiTT. brown SILT to e tl ty 
SANO - (ML to SM> 
37 pGrCQnt T1h~ than c. 074 Mm 
<fti200) ct e. 5 to 10 f"c:tGt... 

GROUNDWATER OAiA DRILLI NG DATA 

NO. 1953. 0 1. 1 111 

SHEAR STRENG"J:I-f, tsf 
~-iJIJ(Z O-Q\1/2 o-sv 

w ~ ~ ~ ¥ , u 
~ ._S-TA_N.;:iOi;:..A_R_D~P;:_EN-E-T-RJ..A-:T-IO ... N..;..J..R~E-:-'SI.-S-:I::TA-:-N:-C:-:E:-1 
~ (ASTY D 1586) 
~ • 8LOWS PER FOOT 

Pl l . WATEI\~COHTENT, ~.. ILL 
10 20 :so 40 !50 

~ ...... ... ........ . 
ss : .i,;:: : ::: ~.;~: :1 
~...,_ . ..... .. . ... . .... . . 
f-.- ; : ::::::: 
~ : l; :: :: : : 

~ ·· ·· · ·· · · 

: : (,: : : : : : 

ss :A::: :: : .-.: : :: : :: 
1-- ... . .. . ... .. . ,. . . . . 
I--:::::: :: : 
Ss l.i • • •..• • • 

lA " ...... ~ • 

1- ::::; ::: : ss lA~ .... . .. 
J • ,. __ :: : : : :: : - ...... .. ' 

• .. a .. .. 0. 0. I I 

SS A::::.:: 
. . . . . . . . .. 

~ .. . . . . . . . . 
SS I • ••• • • • • . 

L....-...1"~- · .. ,j ........ 

~ ::-:: : :::: 
ss : : :A:: : : : 

. -

.. !I .. . ... . . . 

. . . . .. . , .. 

. 0 ... . . • 

::: :• :: :: 

.. ..... ...... .. . ..... ... . 

.. .... ... ... . .. . .. . . . .. .. 
.. . . .. .. ~ .. .. .... .. . ... . . ~ . .. . .. . .. . 
:: e::: ::: . . .. .. .. . .. .. .. 

.. .. ..... . . . . . . .. . . 

......... . .. ... . . .. .. 

....... .. . . . . . . . . . 
e • • • I •• !J • ..... . ... . 
• " • • •• II "' • 

.. .... .. . . . . .. . . .. ..... ., 

.. . .... . .. . . ......... 
a 1 • • • • • • • ... ... .. . . 

I I I • I • I I I . .......... 
.. . . . . . . . . . . . . . .. . . .. 

. .. ~ . . - . . . . . . . . . . . . . . . . . . . . . 
• • I I o. o " I I t I • 0. 0. I o. o o .. I 0. " 0. I ' .. I 

., . . . . . . . . . . .. ., ... , . . . .... " .. 
" . . . . . . . . . . . . .. . . . . . ... .. .. . 
.. "' • • •• .0 f f I I I of 0. • 0 o 0 o 0 0. I 0 I 0. " " 

• • • • I I .0 f o I I o. o IJ • 0 • I o I • • I f 0. I 0. 

• I I .0 • I • t f I I I f I j1 t • j 0 I • of I " • " o 

!N~OtlllfEAI!:O A.T 1a. 0 ~£E1" 

·~ ~£ET ArT£R HOURS 
AT' _f:-E"E:'T AF'TeR l{(lrJ~S 

_ F'R:E:t t$l.'f~ llo-r' E'ltC:O(!Ht'£RtO 
CI URIJI~ ORil ttAG 

_AUGER _3 3/~0t..I.AW Sl'rt.t 

_wASH BORING F#tOW____f'fltt 

-~C::C;;:,ct!IUl LE:'R "tK LCif~e-r 
_ __ c:M _ _.E_s~s_o _ _ asuu . m~ 

LOG OF BORING 

ReMARKS:~~~~==~--------------~----------~ 
N4095 E8060 

8-5 

PLATE 5 

Exhibit 300 p. 148 
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PR.OJE.CT : U. E. LABADIE PLANT NEW ASH POND NO . l 953. 0 l. 11 1 1 

Surface Elevation -¢66 
Completion Date U!-4-91 

Ootum MSL 

xt; 
S ~ DESCRIPTION OF MATERIAL 
O:z 

1-5-

~Qdium s~1ff. b~wn SILT. with clay 
end sand - ML or- CL 

MQd1um sttff. ten.. sandy SILT 
- ML cr SM _ __ __/' 

~ i- SoFt. br-own CLAY. tr-oeg s i 1 t - <CH> 

< ~--~---------------------·-------------------~~t-- SoF~. gr-ay. lQcn CLAY wi'th vstry fJnQ 
g g HO- send - CCL> 
w~ 71 ~Dregnt fin~r the~ 0. 074 ~m (#200) 
,..~:~1---
< =t 1 t.o 12. 5 f;agt. 
~::p---

~~i-
:':-... 
ct~HS­
w;;:: 
~;;1--
... ~i-
zC .., ... ~ 
flli&J 

~~-
~Cr2o~r-----.._.._.. _______________ __. ________________ ~ 
:~ r-- Boring t.QrmJnatgd at 20 fgg.t 
~::-- ... ..J,__ 
zt-

~=­
~~ f-25-

~~~--...... 
:~~ 
~:-
~ 1--

~ f-30---
i­
t--­
f-35 · 
t-­
i-

1---

1---

GROUNDWATER DATA ORILLING DATA 

... 
:X: 
s:!w 
W:;, ;r;_, 
>< a:> 
0 ... c. 
!::~ 
:z 
:;:, 

ENCOUNTERED AT 1•. 0 FEET 

AT FEET AFTER HO~RS 

AT ___ FEET AFTER ___ HOURS 

---FREE WATER NOT ENCOUNTERED 
CURING ORILLING 

__ AUGER ~ltOLLOII' STEN 

___ WASH eoRUIG FRON __ FEE'T 

__ C:_C_ORILlER rn LOGGER 

____ .::;C:H~E_SS=G.::__ DRILL RIG 

REMARKS:_~~~~~~~----------------------­
N3240 E7880 

SEE NOTATION SHEET FOR DESCRIPTION OF ASSREVIATIOKS 

Exhibit 300 p.l49 

SHEAR STAENGTH, f sf 
6-UU/Z 0 • QU/2 (>• SY 

~ ~ ~ ~ ~ ~ i ~S-TA_N.:~D~A-R-0-. ..;,~P~E-NE_T_R.J...A~T-IO_N....:.t.;:R_E_S_IS..:;.T.t;;.AN_CE--1 
:E (.UUI 0 1!11 ) 
:; A • BLOWS PER FOOT 

PL~I-------~w~AT~E~R••~eo~~~EH~T~,·~~--~ILL 
rp 20 la 40 

1--- .. - ..•• .• 1..' • • •••••• 

SS . . . . . . · '. ~ ... . ... . · A · · ·· · · .. ... .. . . 1--- . . .....• . •. • . . .... 

f--- ... .. ... . 
ss : :_A: : : : : : 
!--- . .... ... . 
ss ;.\ ::: ::: : 

1-- .. .. .... . 

0 ... . .. . . . . . . ·•· .. . 
. . . . . . ·-· . . . . .. . ~ .. 

1---: :: : ::: :: :: : ::: ::: 
ss A: : : : : : : : ~:-:-:-:··:cti: : : 

;..-- .. .... . . . 
ss :: :.: ::: 
~ . . . . . . .. . . .. ' ~ . . . . . 
~ . ... ... . . 
ss A,: ::::.:: 
~: ::: : ::: : ss .... .. . . . . 
- . :: : ::::: 
i- :::: : : :: : 

ss ,A: ::::::: 

::..,. : : . . : 

:: :::-: :e: 

::::::: :e 
. . ....... . . 
: : : :. ::: 

. . .. . ·70 . . . . . . . . :_ ... 

o • I ' I • ~ o 0 0 - o ' o 0 0 o 0 ' ' • o o • o 

LOG OF BORING 

I B- 6 

PLt.JE 6 

I 
l 
I 
I 

! 
I 
; 



- PROJECT : U.E. LABADIE PLANT NEW ASH POND 

·complet ion Date 10 -4-91 
Surface Elevation _ ___ _ 

0Qhl111 

XI­
I-~ 

. fj k. DESCRIPTION OF MATERIAL 
02 

""" 
BASE COURSE 

~ FILL: Black CINDERS end SANO. wi th 
~~--b_r_o_wn~·---s_l_·l_t~y __ c_l_a~y~----SM _____________ _._ ________ ~ 
~h· Mmdium stiFf, br~wn. s i lty CLAY. 
!-5-f \ sond - CL 
:----. . 

:3 ,...--~ Loose. ton. 111gdium SAND .... SP 
~ - 5tiff. brown SILT. wi th send 

NO. 1953. crL 1 111 

SHEAR STRENGTH , t sf 
6 · uu1z o · ou/Z <>-sv 

fl1 o..S t.o ._, 2" 2,, 
w~~~~--~-----~·~--~~~ e: STANDARD P£NETRATION RESISTANCE 
.c ( AST».. ll IS86) 
ct ,A • ! LOW$ PEl\ f'O(IT 

(/) PL I WATEI'I~COHTEHT,% ILL 
ro zo ;,o 40 ap_ 

r-- . .... . . . . 
$ ::: : : ::: .. 
f-- :::: : :::: 
f----- • .••. • .•• 
. $ : : :~:: :: : 

1-'-- .... .. . •. 
«' • •••. •• • • 
OJU • • • ·£.· . ·'-
~· : :: :: : : :: 

.. . .. .. . . .;, 

. " .. .. . ~ . . . . ...... . ' . ~ .. ..... . ..... . . . . .. . ...... . ~ 

,__ ~~~ - ML to SM 
~~ -10-

r-- :: : : :: : :: 
$ · · ·A··· · · 

~g---~----------------------------------------~ <w-
~~~~ 
~:c­
f2-
e, . 

Loose. brown. ~ i ng SAND. with s i l t 
- Sf.f 

<~ -15 -- ~i ~t----S-t_i_f_f_._g_r_o_y_. __ S_I_L_T_d_n_d_tn_Q_d_i_U_Ill_ d_Q_t'I_SQ __ • ----1 

~o< -, grey. fiha SAND int~:~rbedded .... SM to MIT 
ei~ f.- to SP 
1111&1 

- ~j:l-­
tia ~2....__ II:Z ,..,--

M<!--

Medium dense to loose. browh. mGdium 
SAND ~ SP 

!13 f.-:-

~~~~~~-------------------------~-----~ 
~~~ M~dium dsnse. gray. Tine SAND. wi t h 
~~f-25_ -., s il t - SP 

,_ s;ffi f----
:~f-
';j~ l---

- w ~ g H~Q-
,..... 

MQdi um dsnse. g~oy. fine to mgd ium 
SAND - SP 

UQdium dense. grey. fine to m~dium 
SAND. wi t h sub~ounded t o ~ounded 
gr-ovel - SF' 

GROUNDWATER DATA DRILLI NG DATA 

- EMCO!JilTE iUO AT 18. 0 f EET 

. ::: :: : ::: 
I • I & I . .. & .. 

-· · · ·· ~·· · $ :: ;A_ ::.:: 
... '. ' .. " 

f--- ...... .. . 

ss :: ::: :_j.:: 
1--- ... ... . . . . . . . " .. ' . 

r--- ..... . .. . 
ss : ~ : : : : :: - ... ... .. . 
- ::: : : : : :: ss .... .. . . .J." .... ·· · ·_ 

: : :::: :: il, 

..... ..... ~ .. . .. . ' .... 

4 ..... . .. .. . . . . . . . ". 

. . ,. . .. .. . 
t • • 't • . ·I • 

~ : :: ::::::: : : : : :: :: 
$ : : ... : : : : : ~ :: : : : :: : 

~::: : : : : : : : :: : : :: :: 
~ : : : :::: ::~~: : :: :: :: : 

.. ' . . . .. . 

. . . .. . .... . . . .. .... . . . . .. . . .. . ,. ... ........... . ' .... . .. . ... ...... ... 

. .. ~ .. ..... 

AT ___ FEET AFTER HOURS 

AT ____ FEE"i AFTC:~ MOU?.S 

_ A uGER 3 3/ ~OLL0 \/1 STE IO 

__ WA SH BO P. l liG FROil:l _H:ET 

__ C __ CDRILLfR TK LOGGiOR LOG OF BORING 
__ FREE \'l ATER NOT Ei'iCOUH TEIEO CME 750 ___ D" ILL R IG 

CUR ING DRI LLI NG 

REMAR KS '--------~------------------------------~ 8-7 

c; GE01E<J-iN(){.. 
~~Utrl~llrt .... S.:~ 

SEE NOTATIO N S HEET FOP. OESCR I PTI OH .;,;OF..,;,;,AS;;,;B~R,;.;;Eo;,'l,;,;,l A,;.;T,;.;IO;.;,N;,;S._,==-""=='"'_,""""==*'=' ___ """"_..__-,..'.,.""""----------=-.... 
PLATE 7 

Exhibit 300 p.l50 



- P.ilOJ€CT: U. E. L ABAO IE PLANT NEW ASH POND 

C.O~TINUATION OF" BORING 

8-7 StJRFACE ELEVATION ----

:r: .. 
.-:i ~ (&. DESCRIPTION OF MATERIAL 
0~ 

t-45• 

1--­
: 1-­
~ f---
0 • 

5~f-­
~ ~ ~so-

Me1dfum de1nsa. gray. f1nQ to mgdium 
SAND. with subroundli!d to rcundgd 
sraVQl - SP 

f.lgdium dsmsR to dG:nse.. gray. fing 
end ecorse SAND. with ravc;rse 
srcding - SW 

c 
~ ~:~--}-------------------------------------------
~~~-- Qgnse. sroy. fing tc coarse SANO. 
,._ ..___ with srcval - SP 
0 ~....---

:::zl--
~a~~s-
~~ 
j:l'> 
.... ~1--­
:i~r--..... 
~~ ~-­
:!ic l-60-
a::z .. ~---
~:r-­
_,~ 
zl- f---
~..J f.-­,_ _ 
~ ~ ~5 
~~~ 
~;....___ 
a:: .. 
!;;~......_ 
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GEN ERA L NOTES 
1. Informs /ion on each boring log is a compilation of subsur· 

f ll ce conditions bu od on soil or rock classifications ob· 
rained from the field ss weft as from laboratory testing of 
samples. The strata lines on the logs may b i'J approximate or 
the transition betwtJ~n the stars may be gradual rather thDn 
distinct. Water fe<;~e f m i!!Jasurements ref i!!Jr only to those ob· 
seried at the times and p factJs indicated, and may vary rtith 
time, g11otogic condiiion or construction activity. 

2. Relative composition and Unified Sell Classification deslg· 
nations are based on visual estimates and are approximate 
only. I/ laboratory tests were performed to classify the soil, 
the unlfiod designation Is shown In parenthesis. 

cs 

GB 

r----
NX 
100 

142 

PST 

LEGEND 

Continuous Sampler 

Grab Sample Taken From Auger Cuttings Or 
Wash Water Return 

NX Aock Core with Percent RecoveryiR.O.O. 
Given in Adjacent Column 

Three Inch Diameter Piston Tube Sample 3. Value given in Unit Dry Welght/SPT Column Is either a unit 
dry weight In pounds per cubic foot, If adjacent to a ST sam· 
pte designation, or blows per 6-inch increment If adjacent to 
a SS sample designation. '--ss Spli t Spoon Sample (Standard Penetration Test) 

UU/2 

QU/2 

sv 
PL 
LL 

ABBREVIA T IO NS 
Shear Strength from Unconsolidated· Undrained 
Triaxial Test (ASTM 02850) 
Shear Strength from Unconfined Compression 
Test (ASTM D2166) 
Shear Strength from Field Vane (ASTM D2573) 
Plastic Umit (ASTM 04318) 
Uquid Umlt (ASTM 0 4318) 

ST Three Inch Diameter Shelby Tube Sample 

--1--·---f Sample Not Recovered 

----sv- Field Vane Test 

S P LIT· B A R R EL SAMPLER D RIVI N G RECORD 
Blow Per Fool (N· Value} Description 

25 . . . ... . . . . .. . ... .. • • ... . . . . .. .. . . . . ... . . . .•..... 25 bloYYs drove sampler 12/nches after lnltlsl6/nches of seating. 
75110" • • • .. .... • . • . • •. •.. .•.. ..•.••••. . .. . .• . . ... • • 75 blows drove sampler 10 Inches after ln itltJI6/nches of sea ting. 
SO!S3" •. • .••.• •••.. • • . ••.. • . •• ••• • •••.•• • . •.... . 50 blows drove SlJmpier 31nches during lnltial61nch seet/ng Interval. 

NOTES: 7. To n old dam• ge to :sampling tools, driving Is /im i tee to SO blows during • nr $/X Inch interval. 
2. II·Valu• (Blo w Count) Is tile st• ndard p<Jnerr~ llon resistance based on tl:a to ti l num!::erol blows, using a 140.1b. hammer with 30.1ncl: free l si/, re~uired 
to driY• • apllt spoon the l • st two of threr.1, 6/ncl: drlva Increments. (Ex~mpla: 4/719, N ., 7 + 9 : 16j. Values lU ll :Shown u a summation on grid plot ond 
may be shown as 4,719 in Unit Dry Welg/:1 ·SPT column. 

REL~TIVE COMPOSITION 
Trace . ••.. .•.• •• ••••.•. 0·10% 
With/Some .. •. .. • ...•. . 11·35% 
Soil modifier such .... •. . > 35% 

as silty, clayey, sandy, etc. 

DENSITY OF 
GRAHULAR SOilS 

Descriptive Term: N-Value 
Very Loose • .. ... • •. .. . ... 0 • 4 
Loose . .. .. . . .. . .... •. . . 5 · 10 
Medium Dense ...... . . . 11 • 30 
Dense . . .. .. ... . .... . . . 31- SO 
Very Dense . . ..•.... .. . ) 50 

12" 3" 

Consis tency 

S TRENGT H O F COHESIVE SOILS 
Undraln~d Shear 
Strength Tons Fis ld Tes t 

Per Sq. Ft. 

ApproxlmtJte 
N-V s lue Rs nge 

Very Soft . . . . . . . . less than 0.12 , . . . Thumb will penetrate soil more than 1 ". 0 · 1 
Soft . . . . . . . . . . . . 0.13 to 0.25 . . . . . . Thumb vd/1 penetrate soi! about 1 " . .. .. 2 · 4 

Medium Stiff . . . . . 0.26 to 0.50 . . . . . . Thumb will penetrate soil about v." . . . 5 · 8 

Stiff . . . . . . . . . . . . 0.51 to 1.00 . . . . . . Thumb hardly indents soil .... . . . . . . . 9 · 15 

Very Stiff . . . . . . . . 1.01 to 2.00 . . . . . . Thumb will not indent soil, but readily 
indented with thumbnail . .. .. . .... . 16 • 30 

Hard . . . . . . . . . . . . grea ter than 2.00 . . Thumbnail will not inden t soil . ....... . ) 30 

SOIL G RAIN SIZ E 
U.S. STANDARD SIEVE 

2h " • 10 40 200 
GRAVEL I SAND I I BOULDERS' COBBLES I I CLAY J COARSE I FINE I COARSE MEDIUM I l SILT 

FINE 
300 76.2 19.1 4.76 2..00 0.42 0.074 • 0 0 2 

SOIL GRAIN SIZE IN MILLIMEfERS 

S OIL S TRUCT URE 
Calcareous- Having e.ppreciable quantities of carbonate. 

Fissured - Containing shrinkage or relief cracks, often 
filled wi th fine sand or silt; usually more or less 
vertical. 

Parting - Inclusion less than 1/8 inch thick. 

Pocket - Inclusion of material of differen t texture tha t is 
smaller than the diameter of the sample. 

lnterlayrared - Soil samples composed of alternating 
layers of diflerent soil types. Slickensided - Having planes of weakness that appear 

:.lick and glossy. The deg~ of slickensided· 
ness depends upcn tf"le sp~ing of slickensfdes 
and rtte ease of breaking a ong these planes. 

LaytH - inclusion greater than 3 inc es thick.. 

Seam - Inclusion 118 inch lo 3 in hes thick extending 
through the sample. 

GEOTECHNO LOGY 
£NGIN(£11U..G ~0 ENY'.ACIHWE.!'fTAL SEIIWCES 
SA;NT LOUtS W:SSC\.'A' 

Intermixed - Soil samples composed o f pockets of differ· 
ent soil types and a layered or laminated s truc· 
ture is not evident . 

Laminated - Soil sample composed of alternating part· 
ings or seams of different soil type. 
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UNIFiED SOIL CLASSlF IC.ATJON S Y STEM 
MAJOR DIVISIONS SYM DESCR!PTIOI'l Pl.A$TIC!TY CHART SOL 

-• Cloan Gra1iels ~~'j;' Wsii'-Gr~ded Gra~l , Gra•si-Sand Mixturo .. ~ Gra~el llute or .no Fine Poo(ly-Graded Gra•sl, Graysl-Sand Ml~ture - I cHI ·v ~~ and L 
~-J ! Gravelly \>ravels Wtlh rw Silty Gravel , t;lrav!!!·Sand·Silt MixtlJra -

~~~~ Approc:lable Cl !!yey-Gra•~l . Gra¥31·S~d-Ciay Mlxtura ,. " I ~~Ci1 . Solis ·Fil'ies ... CL e c~ 0 
Clean Sonds 

1
sw Wai!.Graded Sand, Gia•:!lly Sand ;!;3 

., . 
~£4 Sund Utile or -no Fino Poorl'y-Giadild Sand, Gravelly Sand I I v joH ancl SP 

sanao wnn Sil ty Sand, Sand·Siil Mixtur0 
,.. 

; ~& sam~y -ia- =2 CL~ML~ ~ 
a~ 

8E<= Salta Ap!)reclable Clayey Sand, SanC!.Ciay Ml~ture u MH Fines 
~ ~o / ;e ML Sill, Cl;iyay Slit, Silty or Clayey Very Fine ~nd, ,Jt =~ U'lulll "' . "' .Sills 

CL 
Slight Plo3licity -' !Z ~~ ! llll~ Umll C!ay, Stindy Clay, Silty Clay, Lo'ii to Mocl!uin ... 

00 Clays l.911ll thlln 50 Ptosllclty 10 20 ~0 40 flO &0' 70 ao 1>0 
.!!~;;; lOt Oraanlc Sills or S!llv Clavs of low Ptostlcltv LIO\J I O Ll !<!lT IlL I 

~~~ ~Its U quld lga Silt, Fine 'Sandy or Silty' Soil wit.n High Plilol ticlty RELATIVE PLASTICITY _ .. 
Cannot Roll l n~o 84ll .• .c 0 

·~~ Umll Clay, ~lgh l>lastlelty Nonpl~stle 
Q';Z Ctn More tlla1'150 Or1!anlc Cla'l of Mlidlum to Hlah Pt :~ath::llv Tral!a PJ~tlclly !l•r~ly !loll l~to B• ll 
e -c M'ldlum Pl&sJic Con bo Rollod into Bl ll cO • 

Peat, t:lurnu~ . Swamp SOli u::£:5 HighlyOrganlc Soll3 PT Highly Pl•otlc No Al.ipt ur11 by Knooding 

VISUAl t:H:SCFU~TION CRITERIA~ 

'ABLE 1: CRITERIA FOR Dt SCRIBING ANGULARITY OF TA~LE; 8: CRiiE'"iA FOR DESCRIBING DRY STRENGTH 
COARSE·GFIAINED PARTiCLES Ow crfption Criteria 

Descrip tion Crltiarla None The dr1 specimen crumbles into powder 
Angular Particles have sharp edges and relative- with mere pressure of handling 

ly plane sides with unpolished surfaces Lo w The dry specimen crumbles into powder 
Subangular Particles are similar to angular descrip· with some finger pressure 

tion but have rounded edges 
Medium The dry _specimen brea~s into piec~s or 

Subrounded Particles have nearly plane sides but crumbles with considerable fmger 
have well-rounded corners and edges ( pressure 

Rounded Particles have smoothly C(Jrved sides High The dry specimen cannot be broken with 
and no edges finger pressure. Specimen will break in· 

to pieces between thumb and a hard sur-

.TABLE 2: CRITERIA FOR DESCR/13/NG PARTICLE $HAPE face 

Descrip tl!:m Criteria Very High The dry specimen cannot be broken be· 
tween the thumb and a hard surface 

Flat Particles with width/thickness X3 

Elongated Particles with length/width X3 TABLE 9: CRITERIA FOR DESCRIBING DILA TA NCY 
Fla t and Particles meet criteria for both flat and D,3scription Critflria 
Elongated elongated 

None No visible change in the specimen 

TABLE 3: CRiTERIA FO R DESCRIBING MOISTURE Slow Water appears slowly on the surface o f 

CONDiTION . the specimen during shaking and does 
not disa_ppear or disappears slowly upon 

Description Crit·aria squeeztng 
Dry Absence o f moisture, dus ty, dry to the Rapid Water appears quickly on t.'Je surface of 

touch the specimen during shaking and disap· 
Mois t Damp but no visib le watet pears quickly upon squeezing 

Wet Visible free water, usually soil is below 
TABLE 10: CRITERIA FOR DESCRIBING TOUGHNESS water table 

De5cription Critaria 
TABLE 4: CRITERIA FOR DESCRIBING REACTION WITH Low Only sligM pressure is required to roll 

HCL the thread near the plastic limit. The 
Description Crile1ia t!uead and the Jump are weak and soft. 

None No visible r~action Medium Medium pressure is required to roli the 
thread to near the plastic limit. The 

Wea k Some reaction, with bubbles forming thread and the lump have medium stiff· 
slo wly ness 

.....,. 

Strong Violen t reac tion, with bubbles fo rming High Considerable pressure is required to roll 
immediately the thread to near the plastic limit. The 

thread and the lump have very high stiff· 
TABLE 6: CRITERIA FOR DE;SCRIBING CEMENTA TJON ness 

Descrip tion Cri1~1ia 
TABLE 12: IDENTIFICATIO N OF INORGANIC FINE· 

Weak Crumbles or breaks witJ1 handling or lit· GRAINeD SOILS FROM MANUAL TESTS 
t ie finger pressure 

Soil Dry 
Modera te Crumbles or breaks with considerable S ymbol Strength DiJatancy Toughness 

linger pressure 
M L None to lo w Slow to rapid Low or thread 

Strong Will not crumble or break with finger cannot be 
pressure formed 

CL Medium to high None to slow Medium 

• NOTES: 1. Tables adap ted /rom ASTM D 2488 "Dese,riplion and ldenti/IC;a· MH Low to medium None to "stow Low to medium 
lion of Soils ·· (Visual-Manual Procedure) 

r.~-' u :- '- '- ''i:!rv hiah NnnP. Hiah 
2. Tables 5, 7 and 11 mcorporated into other information on this p lale 

. i 
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APPENDIX Gi 
:t!ATERIAL SAFETY DATA SHEETS 

COHTRACTOR AFFIOAVIT-PURCijASE OP~ER NO. 

As the responsible party for the firm of 
I do here state that I have requested, received, read, 
understand, and will abide by and enforce the guidelines 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 aware 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 required 
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 
1-ISD 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 

I 

I 
! 
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USGS Seismic Hazard Map 
Seismic Hazard Represented by Peak Acceleration (% g) 
with 10% Probability of Exceed a nee In 50 Years 

10•15 =Peak Acceleration(% g) 
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