
S p e c i f  i c a t i o n  N o .
S h e e t ,  N o .  A - l

UNION
CONTRACT WORK

APPENDIX A

ELECTRIC COMPANY
LIT'ITTATIONS - POWER PTANTS

WORK IITI{ITATIONS

A .

B.

c.

D.

No explosives nay be used without wr i t , t ,en permission from the
Company

Care must be exercised at  a l l  t ines to maintain safe c learances
and safe working pract ices,  both for  eguipment and personnel '
in  o rder  to  avo id  in ju ry  o r  serv ice  in te r rup t ion .  Wi th  a
recogni t ion of  th is condi t i -on,  no ser ious const,ruct ion space
l im i iac ion  is  fo reseen.  A I I  job  personneJ-  must  be  made
thorough ly  acqua in t ,ed  w. th  hazards  invo lved.  I t  sha l l  be  the
Cont rac to i ' s  respons ib i l i t y '  work ing  w i th  the  Const ruc t ion
Superv isor ,  to  rnake th is  cond i t ion  cLear  to  a l l  Cont rac tor rs
personne l .

Perform alL work to conform with the Companyr s safet ,y pract ices
and opera t ing  procedures .  I f  ou tagea are  requ i red ,  the
Cont,ractor shal l  obeain al l  outages and releases in accordance
with the Conpanyt s "Workmanr s Protect ion Assurance Procedure
for  Const ruc t , ion  Personne l '  da ted  February  1 r  -198I .  Th is
p ioceau ier -u isea on- the  Opera t ing  ManuaL fo r  the  un ion  E lec t r i c
3y"t"*  wi l l  be made avai lable ai  the st ,ar t .  of  the construct ion
phase o f  the  job .

The fol lowing are a nurnber of  speci f ic  reguirements that  must
be adhered to' by t,he Cont,ractor:

' - .  , Job  Work inq  Ru1es The Cont rac tor  w i l l  insure  tha t  a l l  o f

f f i  read and sign the document ent i t led "Job
Worning Rules" (a cofy of  which is included in the APPendix
o f  th i ;  spec i f i ca t ion) .  Refusa l  to  s ign  the  document  w i l l
automat ic i f ry const i tute revocat ion of  chat,  indiv idualr  s
pernission t ,o enter uPon Company ProPerty.  The Contract 'or
w i f f  a lso  be  respons ib le  fo r  en forc ing  these work  ru ' Ies  fo r
the  dura t ion  o f  the  job .

2 . Ident i f icat , ion -  The Contractor  wi I l  prov ide each employee
f f i f  icar ion badge which wi l l  be inscr ibed wi t 'h
the  Con t rac to r r s  name and  t , he  enp loyee ' s  ass igned  nu rnber .

The  Con t , rac to r  sha l l  ma in ta in  a  l i s t  o f  t he  emp loyee ' s
names and badge numbers,  a  copy of  which wi I I  be g iven t 'o
the Construct , io ;  Superv isor  and-  gat ,e  watchman on a dai ly
bas i s .  I den t i f i ca t i on  badges  w i I l  be  worn  Permanen t l y -  on
each  emp loyee ts  ou te r  j acke t -wh i }e  on  the  j ob  s i t e  and  when

en t ,e r i ng  the  Cons t ruc t i on  pe rsonne l  ga te  -

I n  add i t i on  to  the  badges ,  t he  Con t rac to r  w i I I  p rov ide  a l l
o f  h is  employees wi th  hard hats  of  the same color  and
marked  w i l f r  Lhe  Con t rac to r r s  name o r  t , r ade  mark .  A l so '  t he
emp loyee ' s  name and  badge  number  w i l l  be  a f f i xed  eo  the
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f r on t  o f
I  e t , ter  s  .
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prasr ic rauei=i ,a i ! - i i r r -uE-Ji i i " factorv for  th is

Hard hats must bL worn Uy each enployee whiLe on
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runcir boxes, packaees ' €tc. r

i ; ; - i t t "p l . t io t t  by the gate watchman'

A lcoho l i c  beve rages ,  d rugs  wh ich  a re .  i I I ega I  t ' o  Possess  '

f i r ea rms  o r  o the r  weapons  t i i u  be  p roh ib i t ed  f rom be ing

b roughc  on  s i t e .

Any  too l s  o r  ma te r ia l s  b rough t -o l  ? t  
o f f  t he  s i t e  mus t '  be

accompan ied  bv  a  Pass r  oo  an  . f f f : : : : 9^ , fo t t '  
I i s t i ng - - - t l : '

mare r ia l s  o r t  ; "5 I ; ' 'U i i ng  t r i ns fe r red .  The  fo rm mus t  De

s igned  by  the  con t rac to r , s ' supe r in tenden t ,  The  passes  w i l l

be co l le l tea bY the gat 'e  watchman'

AI l  /emploYees enter ing.  - the
Ueginni -ng or  end of  a  sh i f t ,  t ' r
g i i e  r e i i s t e r .  A  coPY  o f  t he
wi f f  be forwarded co the Contr
dav .  The  Con t rac to r  w i l l  s t
a t  ga te  du r i ng  sh i f t  changes  t

A I I  v i s i t o rs  o f  t he  con t racco r  w i l l  be  he ld  a t  t he  ga te

unc i l  c l ea red  by  t , he  Con t rac to i t  s  Super in tenden t '  A t  t ' ha t '

c ime ,  each  
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i l su "b  a -v i s i t o r '  s  badge  and

ha rd  ha t .

No  conErac to r , s  veh i c l es  w i l l  be  b rough t  on  t ' he  s i t e  excep t

fo r  work  veh ic les  app roved  by  the  cons t ' r uc t i on  superv i so r '

A I I  wo rk  veh ic les  l eav lng  l 6 t "ug t ' ,  t he  veh ic le  ga t ' e  w i I l  be

inspec tedby thewa t ' chmanandmus thaveaman i f es t l i s t i ng
a I I  ca rgo  

" "d -  
i oo i i  wh ich  a re  on  boa rd '  A I I  o f  t he

rnan i f  es i , s  *u "a  be  s i gned  by  t he  con t rac to r ' s  supe r i n tenden t

and  w i l l  be  co l l ec ted  by  che  wa tcnman '

Upon  en te r i ng  t he  s i t e ,  i f  a  wo rk  veh i c l e  does  no t  have  a

pass ,  i t  w i l l  be  he ld  ac  t ' he  ga te  un t , l l  c l ea red  by  the

ionse ruc t i on  SuPerv i so r  .

A l lwo rkveh i c l ed r i ve r sw i l l s i gn the reg i s te ra t t he
veh ic le  ga te  and  a l l  Pe rsons  en te r l ng  s i t e  on  h to r l<  veh ic les

w i I I  be  sub jec t ,  t o  
-= i * .  

badg6  regu la t i ons  as  the

Cons - ' r uc t i on  Pe rsonne l  ga te '

Pa rk i ngA l l o f t ' heCon t ' r ac to r 'Semp loyeesandv i s i t o r s
w i l l  pa r k  on  rhe  cons t ruc t i on  pa rk i ng  l o t  ou t ' s l de  o f  t he

Cons t ruc t i on  Pe rsonne l  ga te '
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APPEI{DTK B
UNTON ET.EETRIC COMPANY

coNsl?ucrroN JoB woRKrNG Rttr.Es - pclrlER pnfits

PROJECT

1. lforking hours will be established by the Project's reguirernentg. AII enployees
are to be at their nork station during their assigned work periods.

2. AII e4loyees will be supplied a hard hat with their last nane in l./Z-inch
Ietters taped on the front and the cont-ractorts nane on either side. fhis is a
I{ARD HAT JOB -- w€8t t}resr at all ti.rnes

3. A'lI euployees will be reguired to wear gggggl olasses with side shields when on
plant prenises ercept in exeqrted areas such as parking lots and offices.

4. AJ,I etployees wiII be regtrired to sign in daily at the Guard House. t{hen
. signing in they wiII be issued a Badge. lhe Badge j.s to be worn while on the

job site and turned in to Guard when your shift is over.

5. AII employees mrst check in and out of Project with their i:rurediate Foreman or
General Foreman and enter and leave through the constnrction gate and on the
road posted for constnrction or contractor's euployees. Unauthorized absence
fron jobsite will result in loss of pay for such ti:ne absent.

6. No autonrobile or other vehicle other than conmercial and contract carriers will
be permitted on the project unless specifically required to conduct the work.

| ' 
Those regrired will be issued a gate pass by Union Electrj.c.

1. AII Lunch Boxes, Bags, TooI Boxes, Coolers, Cartons and, other sinilar itens
will be opened for i.nspection by the Gate Guard on enteiring or leaving the job.

8. At tjmes, certain areas within the Project, to include Plant Cafeteria, Locker
Rooms and Washrooms, will be posted as off-Iirnits, or U:nited ar*,nit1316s. AII
employees shall honor these notices.

9. The use of plant phones, other than public pay phones, plant eguipment and
tools without written permission from Union Electric is prohibited.

10. No alcoholic beverages wiII be carried onto or consumed on the jobsite.

11. No firearms permj.tted on the job.

12. Dnrgs, Sti-rnrlants, "Pep PiIIs", Trangrrilizers and sj-urilar materials shall not
be used on the job unless prescribed by a doctor.

13. No ganbling permitted.

14. Horseplay, wrestling and fighting are strj.ctly prohibited

15. Danaging, mrtilating or willful misuse of eguiprnent or tooLs is not pe::nitted.

16. willful violation of safety nrles or safe working practices are strictly
prohibited.

i7. We want this to be a Safe Job. YOU CAt{ HELP. Report all unsafe conditions to
your superrrisor.

I, the undersigned, have read and understand aII of the above nrles, and have read
the "l{or}icnan's Protection Assurance Proc€dure," and acknowledge that a violation of
any of chese provisions wil l  be grounds for removaL fron the Project.

EUPLO}E,E'S SIGNATURE

CONTRACTOR

DATE
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Appendix ''Ct'

LINER
PROPERTIES

TEST
METHOD

THICKNESS
(Minbnum)

40 mil 60 mil
Density

ilcc (Min)

ASTM DI5O5 0.94 0.94

Melt Flow Index
gl l0 min (Max)

ASTM Dl238

Condi t ion E (190 C ,2.16 kgl

0.30 0.30

Tensile Properties ( Typical)

l. Tensile Strength At Break
(Pounds/inch \Midth)

2. Tensile Strength At Yield
(Pounds/inch width)

3. Elongation at Break
( Percent )

4. Elongation at Yield
(Percent )

ASTM D 638 Type tV
Dumb-bell at 2 ipm r60

95

700

l3

240

t40

700

l3

Tear Resistance Initiation

lbs (Typical )

ASTM D1004 Die C 30 45

Low Temperature Brittleness
Deg F (Typical )

Dimensional Stability

Elongation at Break & Yield i

j ASTM D746 Procedure B

ASTM DIz04
% Change Each Direction (Ma,r) ' 212 Deg F I Hr

Resistance To Soil Burial , ASTM D3083 using
Percent change in original value. (Typical) I ASTM D638 Type IV

Tensile Strenglh at Break & Yield ', oh Change

"h Change

-r12

+-2

l 0  + -  l0

l0 ,  * -  l 0

Environmental Stress Crack
Hours (Min )

ASTM DI693 I  t500,  1500
(10% lgepal, 50 Deg C )

Puncture Resistance
Pounds (Min )

FTMS l0l Method 2065 52 80

Coefficient of Linear

Thermal Expansion

ASTM D696 1.2 1.2

Thermal Stability . ASTM D3895
Oxidative Induction Time, Minutes (Min) 130 Deg C, 800 psi

2000 , 2000

Ozone Resistance , nSTM Dl l49 No Cracks No Cracks
l Days 100 pphm, 104 Deg F

Magnification 1000, 1000
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Procedure Issued BY Power Senrice
Poser Operstlons

ITNION ELECTRIC COMPA}TY

POI{ER PI4M'
WORIO,IAN' S PROTECTION ASSI'RANCE

PROCEDURE FOR CONSTRUCTION PERSONT{EL
(Based og the Operatlng Manual
for the Union Electrlc Systen)

. Ihroughout the constructlon of new systen equipnent lt ts aeceltsary
to assure the safety of pereonnel and equipment. The follolrtng ls a irrlef

outllne of procedureg and defloLtioas desLgned to gul.tle cotrstruction personnel

ln deallng wlth Union Electrlc operating authorlties for Worknanre Protectlon
Asgurances.

NOIE: A Unlon Electric operatlng auChority ls the dlspeteher or oPerator
lrtro has authority over the operatlon of systeo equipment and as such
lgsues all lJorknants Protectton Agsurances on equipoent under hLs
authority.

NET'TNTTTON

Workmanrs Protectlon Assurance Ls the operatlng authorityrs
aasuraace to the person obtalnLng Worknanrs Protectlou Assurauce that either
1) the equipmeat covered by the Workmanrs Proteetloa Assuraoce has been
coupletely lsolated froa'energy soutrces (see Out of Sepice below)' or
2) the equipnent !s placed in a specLal etatus requested by Ehe person
recelving the Worloanrs Protection Assurance (eee local Control below). The
operating authorlty records all pertinent data concerniag eaeh Workuanrs
Protectioa Assurauce, and orders the equipaent coveted tagged tn order to
make known lts status. The status of equLrent under a Workmanrs Protection
Assurance can only be changed after the !{9rk88nfs Protectlon Assu
rernoved.

EOUIIMEI{IT COITERED BY WORX}{ANI S PR TEqTION ASSIIRAT.ICES

A11 systeu egulprnent under the jurlsdictl.on of an operaclng authorl.cy
must be covered by Worloanrs Protectlon Assurance when it is to be worked on
or tested.

The only equlpnent that, can be covered by ldorloanr s Protection
Assurance !s equipnent under an oPerating authorityr s jurisdictLon.

No(E: Equipoent connected to energy sources but not released to the
j,rrisdictlon of an operating authority can only be protected by
I{orluanfs Protection Assurance on the isolating device (or devices)
between the energy soulce and the equlpment. In this case it ls only
possible for the operating authority Eo assure the person recetving
Workmanrs Protectloo Assurence that the particular lsolattng device
(or devices) c.onnecttng the new equtpoent to hls energy sources is
protected aad he cannot assule the person receiving the Workuanr s
protecglon Assurance that the equipoent is completely isolated.
Therefore, it is better for all new equipoent to be released co the
jurisdictton of an operating authority as sooo as possible.



Procedure Issued By Power Ser:rrices
'  2 '  Power operacLons

ITPES OF I{ORKI.{ANIS PR TECTION ASST'MNCES

lte followtug two types of llorkuanr e Protectlon Assurances are
lssued durLng coagtructloo.

1.  Out  of  Senr ice

Rrrpoge - To provlde the pcrsoo (or pereons) to wtroo Workments Pro-
tectloa Assuraoce ls lssued the operacing authorityrs assurance
ehat the equtpent has beeo properly tsolated frorn all known
eneagy sources esd Ehac thlg lsolatioa wtll contlnue unt,ll che
Ort of Senrtce lg released. llrLs does not relieve ttre person
obtalnlng che procectlon of the reeponslbtltty of uaklng
prescrlbed tests or obeervatLons to assure hlnself that the
equl,pnent te gafe Eo work on.

Persons Covered - Any eltglble person nay obtaln an Out of Servlce.
A supenrisorrs Out of Servlce will cover all persons workl,ng on
the Job he dlrects. As ueny Out of Servlcefs c8D, be lesued oo
e piece <if equlpuent es necessarJz.

Tags - A11 polate -of leolatlon for the equtpoeat covered s111 be
tagged by the Out of SerrrLce - Construction tag (Foru 1780).

2. iocrl Coatrol

Purpose - To delegate to one p€rsou the authoiLty to operate or
direct the operation of a given piece of system equipnent
(subject to the limitatlons imposed by the operatir€ authority)
for t r ia l  or cest.

Persoas Covere9 - 0n1y g person Eay obtain a Loeal Control at a
tlme. lltrtle thLs person holds a Locel Coatrol no othe!
I{orloanrs Protectioo Assurance Esy be lssued.

Tags - A11 control locations for the equiproent covered will be tagged
by the Ipcal Control - Constnrction tag (Fo:n 1781).

Ti:ne Lfuoitatlon - Ttre Local Control aust be released by the holder
before he goes off  duty.

EXCEPTION: If El'qe equipoeut in question is in the proeess of
belng tested prior Eo the initlal acceptance by the
conpany operatiog forces and the test, requires more
than one working shLft, the Ipcal ConErol nay be held
overaight or as requlred until the test ls concluded.

Equlpment Condltion - ltre Person taking Ehe lpcal Control must
speclfy ttre status he wlshes the equipnent to be ln when the
Local Control is Lssued to hLm.
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Procedure Iseued By Power Senrices
Power Operatl.ons

PERSONS ELIGIBI.E FOR WQRKMAI{IS PR TECTION ASSUNANCES

Ouly rhoee qnallfted persons (as mucually agreed by Unlon
Electrlc Coopany and che Coatractor) nay receive l{orloanrs Protectl.on Assurance.
A ltet of all perEoas ellgtble to receive llorkosafg Protectl.on Agsurance (both
Coatractor and UnlanElectrlc Coapany persoanel) muat be presented by the UnLon
ElectrLc Coopany Coostructlon Supenrlsor to ttre cupenrigors of all operatLng
authorLttes rtro wtll lseue l{orhenrs Ptotection Agsurance.

oBTAININC AND Rq.EASIt{c I{ORIG'AN| S PRO(rECTION ASSITRANCE

A person recelvtng a llorlcaaare Protectlon Agsutrance w1lL ol;taln fro'n
and release hls Workmanrs Protectlon Assurance to the seoe operatLng auttrority.
The Unl.on Electrlc Coopeny Coostnrctloa Supenrtsor wtll furnlsh ttre Contractor
wlth lnfo::metion on wtrat operatlng auttrorLtl,e,s to contact for Worloaars Protec..
tlon Assurenceso

ltre person wtro obtalus the Worloacr s Protection Assurance raust release

FILTING O1]T

If a person holding Worloanrs Protectioa Assurance on a pLece of
equtpuent ls not eval,lable aad lt Ls necessary because of plant
or systea esrergency to place that piece of equl,puent Ln senrlce,
ctre l{orlcnants Protectlotr Asgurance can be releaeed co the operatiag
au'thorlty by the Supenrtsor of ttre holder of the Worluanre iro-
tectloo Assuracce provlded 1) every atteopt hes been nade to contact
the holder of the Worhanrs Protectton Assurance and, 2) a thorough
examl.natlon by the person releasing the equlpuent reveals the
equipnent to be tn proper operating order.

TAGS

A11 constructlon tags are serial nunbered end are provlded wich seubs.
I{tren llorkuanrs Protectlon Assurance is Lseued, the person to wtron tt ls lssued
wLll receive the stub portion. l{hen the lJorkmanrs Protectioo Assurgnce is
released, the stub, sl.gned by the person to rdrom the Workmaars Protection
Assurance was issued (or hls Supenrlsor as provlded for in the EXCEHIION above),
must be returned to the operating authorl.ty.

Approved by Approved b

Director
Engineering & Construction

Approved by
G. J. I laven
V lce-Pres ident

Transuf.ssion & Dls tr ibutLon

Power Operations
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BORI]{G LOG: TERIU|SAII|D SYIUIBC)LS
GENERAL NOTES

1. lnlormation on each boring log is I compilation o/ suOsur-
lace conditlons based on soi/ or rock c/assificafions ob-
tained trom the tield as well'as lrom laboratory testing of
samplas. Ifie strata llnes on the /ogs may be agproximate or
the transltion between the stata may be gradual rather than
distlnct. Watar level mea urements reler only lo t/tose ob-
senad at thc tirnas and placas indicated, and may vary wlth
time, geologic condltion or constructlon aitlvity.

2. Relative composltlon and Unltled SoIl Class/ficatlon deslg-
natlons ara Dased on vlsual estlmates and are approximate
only. lf laboratory fesls were pertormed to classlly the soll,
the unltied designatlon ls siorvn ln parenfDes/s.

3. Value glven ln Unlt Dry WelghtlSPT Column /s elthar a unlt
dry weight ln gounds per cublc loot, lt adlacent to a Sf ssat-
ple designatlon, or blows per &lnch incrament lf adiacent to
a SS sample designatlon.

ABBREVIATIONS
UUlz Sfiear Sfrength from Unconsolldated - Undralned

Triaxlal Test (ASTM D2850)
QUlz Shear Strength from Unconfinecl Compression

Iesl (ASTM D2166)
Sy Shear Sfrength lrom Field Vane (ASTM D2573)
PL Plastic Umit (ASTM D4318)
LL Liquid Limtt (ASTM D4318)

LEGEND
Contlnuous SamPler

Grab Sample Taken From Auger Cuttlngs Or
Wash Water Return

NX Rock Core wlth Percent Recovery/R.Q'D.
Given in AdJacent Column

Three Inch Diameter Piston Tube Sample

Spllt Spoon Sarnple (standard Penetratlon Test)

Three Inch Diameter Shelby Tube Sample

Sample Not Recovered

Fleld Vane Test

SPLIT .  BARREL S.AMPLER DRIVING RECORD
BIov Pcr Foot(N-Yalucl Dccctlotlon

25 . . . . . . : . . . . . . : . . . . .  .  25b towcdrovcsamplq  12 lnches  a l tq  In l t la l  6 lnch .so l  soe t lng .
7sfib;.-.' .-.'.-.-.
50lS3'. . . . . . .  500/ows drovcsamplei3lnchcsdurlnglnlt lel  6lnchseatlnglntGMal.

,vOfES.' t. To avolat d',mao. to s.mDllna t@lt, drlylno It llmltcd to lio bro|'r dudno .nf tlt lnch latadtl.'-'-- 
i. it-vituiBt;itoiititiifiiiiiiiiibiiiiirti6iiCilsiincpoitaoitn6rctitiunocrotbtowE,ustns.tlotb.htmmrr-wtthaHnchtre ttt!'t Pt4t d.
i6ai,nJi$tni-pooiiditJiil*:iitin-riioiiEiiawiidiintiiilertiiicl.,nE,J{ r 7 + I - i6).vdtucsarcshown.a.summ.ttonoagttdPtot.nd
may Do siown as 11719 in Unlt Dry Welgfit -SPf cofumn.

SOIL GRAIN SIZE
U.S. STAI{OARD SIEVE

12" 3' t/tn 4 10 '10 200

BOULDERS COBBLES
GRAVEL SAND

SILT I CLAY
COARSE I  F INE c o A R S E l m e o t u M l r r N e

300 762 19.1 4.76 L@ O.12 0.074 .0 0 2
GRAIN SIZE IN MILLIM

SOIL STRUCTURE
Calcaraous - Having appreciable quanfifies of carbonate.

Fissured - Containing shrin4age or rqlief crachs, alten
f i l led with f ine sand or silt; ulually more or /ess
vertical.

through the sample.

Partlng - lnctusion /ess than 1/8 inch thick.
Pocket - lnclusion of material of dif lerent texture thaf is

smaller than the diameter of the sample.
lnterlayered - Soi/ samples composed of alternating

layers of ditferent soi/ fypes.
Interrnfxed - Soi/ samples composed of pocftefs of differ'

ent soi l  types and a layered or laminated struc'
ture is not evident.

Laminated - Soi/ sample composed of atternating part'
ings or seams o/ different soil type.

RELATIYE GOMPOSITIOH
T r a c e . . . . . . . ,  r . . . . . . .  o .  0 - l  0 o h
Wl th l$ome.  .  o  .  .  .  . .  .  r  .  .  .  11 .35a/a
Soi/ modifier such . . . . . . . ) 35%

as si/ty, clayey, sandy, etc.

OE}ISITY OF
GRAIIUTAR SOILS

Descriptive Term: N- Value
V e r y  L o o s g  .  r . . . . . .  o . . . . . ,  0 - 4
L o o s g  . . .  o . .  r  o . .  o . .  o . . . .  5 -  1 0
M e d i u m  D g n s e  . . . . .  . .  o  1 1  -  3 0
D g n s g  . .  o  c . . . . . . . . .  . . .  .  3 1  - 5 0
V e r y  D e n s e , . e  o . . . . . o  o o  )  5 0

STRENGTH OF COHESIVE SOILS
Undralned Shaar
Strengtfi lons

Per Sg. Ft.
/ess  than 0 .12  .  , . .
0 .13 to 0.25 ,  .  .  .  . .
0 . 2 6 t o 0 . 5 0 . . . . . .
0 . 5 1  t o  1 , 0 0  0  . . . . .
1 . 0 1  t o  2 , 0 0  . . . . . .

Field fesl

Hard .  .  .  .  .  . ,  .  .  .  .  .  greater  than 2.00,  .

Conslstency

V g r y  S o / f  . . . . . . . .
S o / t  . . o .  . . , .

M e d i u m S f i f l . c e . .

s t i t f  . . . . . . o . o . c .

V g r y S t i f / . . . . o . . .

Approxlmate
N-Value Range

Thumb will penetrate soil more than 7". 0'1
Thumb will penetrate soi/ about 7". . . . . 2'4
Thumb wil l  penetrafe soi/  about th" . .  .  5 '8

Thumb hardly indentssoi/ . . . . . . . . . . . 9' t5

Thumb will not indent soil, but readily
indented with thumbnail . . . . . . . . . . . 16'30

Thumbnail will not indent soi/ . . . . o . . . . ) 30

'trGEOTECHNOI-OGY
AII E trcrx € E nrlrc Ar.. o Exvrnoxu€ HIAL sEnvrcEs

V sAtNt Lous. Mrssounl



rABLE 1: CR|TERIA FOR DESCSTBT^|G AwG ULAR,TY OF
COAFSE.GRAI|I E D P A RfrCtES

Descrlption
Angular

Subang ular

Subrounded

Rounded

Crltcrla
Partictes Dave sharp edges and relative'
ly plane sides with unpolished surfaces
Partlctes are similar to angular descrip'
tion but have rounded edges
Particles have nearly plane sides but
have well-rounded corners and edges
Particles have smoothly curved sides
and no edges

TABLE Z CRITERIA FOR DESCF'8'T.'G PART'CLS SHAPE

Descrigtlon
Flat
Elongated
Flat and
Elongated

Crlteria
Particles rvitfi widthlthickness X3

Particles with lengthlwidth Xg
Particles meet criteria for both llat and
elongated

TABLE 3: CRITERLA FOR OESC8,8rilG MOTSTURE
COA'D/,TION

Descrf ption
Dry

Moist
Wet

Criteria
Absence of moisture, dustY, dry to the
touch
Damp but no visible water
Visible free water, usually soi/ is below
water table

TABLE 4: CRITERIA FOR D€SC8IB,NG REACT,ON WITH
HCL

Description
None
Weak

Sfrong

Criteria
No visible reaction
Some reaction, with bubbles
slowly
Violent reaction, with bubbles
immediately

lorming

torming

TABLE 6: CRITERI,A FOR DESCB,E'NG CEMENTATION
CriteriaDescription

Weak

Moderate

Strong

Crumbles or breaks with handling or l i t '
t le f inger pressure

Crumbtes or breaks with considerable
t inger pressure

Witt not crumble or break with finger
pressure

' ruOfES: 
t. Tabtes adapted lrom ASTM D 2188 "Description and ldentil ica'

t ion ol Soi/s" (Visual'Manual Procedure)
2 .  Tab les  5 ,7  and 11  incorpora ted  in to  o ther  in lo rmat ion  on  th is  p la te .

PLASTICITY CHART
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RELATIVE PLASTICITY
Gennot Roll Into Btll
Barcly Roll Into Blll
Can bc Rolled Into Bsll
No Rupturc bY Kncecflng

Nonglestlc
Tncc Plmtlclty
Mcdlum Pllttic
Hlghly Plegtlc

DESCRIPTION

Well€raded Gravel, Gravsl'Sancl Mirturs
Poorly€radsd Gravel, Gravel'Sand Mlxturc
Sllty Gravel, Gravel.Sand'Silt Mirture
ClayoyGravol. Gravel.Sancl€lay Mlrture

Clean Gravels
ttle or no Fine

Wsll€raded Sand, GravcflY Sand
Poorly€raded Sand. GravellY Sand
Sllty Sand, Sand.Sllt Mirturs
Clayey Sand, Sand€laY Mlxture

tle or no Fi

Sii;Eiayoy Sllt, Sllty or Clayey Vcry Flnc Ssnd'
Sllght Plaaticity
Cliy, Sendy Clay, Sllty Clay, Low to Medlum
Plartlelty

Stit"FinsEndy or Sllty Soll wlth Hlgh PlagtlclW

Peat, Humus, Swamp SoilHighlyOrganic Solls

VISUAL DESCRIPTION CRITERIA*

TABLE 8I CFITs...,A FOR DESCR,B,NG DRY ST8EA, GTH

Descrlptlon
None

Low

Medium

High

Very High

TAELE 9: CRITERIA FOR DESCF'8'I'JG DILATANCY

Descriptlon
None
S/ouv

Rapid

Criteria

TABLE 10: CRITERIA FOR DESCF'8'NG TOUGHNESS

Descrf ption

Low

Medium

H igh

TABLE 12:  IDENTIF'CATjON OF 'NORGA NIC FINE'
GFAINEO SO'LS FROM MANUAL TESTS

Crlterla

The dry specimen crumbles. !?to powder
with merb Pressure of handling

The dry specimen crumbles into powder
wlth sorne tlnger Pressure
The dry Fpecimen Dreaks into .pieces or
crumdt i i  wi th considerable f  inger
pressure
The dry specimen cannot be broken with
fingerbr6ssure. Specimen will break in'
tobieies between thumb and a hard sur'
f ace
The dry specimen cannot be brohen be'
tween'thd thumb and a hard surlace

No visibte change in the sPecimen

Water a1'pears slowly on lhe surface of
the specimen during sha(ing. an/ does
not C' isappear or disappears slowly upon
squeenng
Water appears quickty on the surf ace of
tie spebimen during shaking and disap'
peari quic?tY uPon sgueezing

Criteria

Only slight pressure is req.uired .to roll
tne'threhd 

'near 
the plastic l imit ' The

t:niead and the tump are weak and so/l'

Medium pressu re is required t9 roll the
t:hread to near the ptastic l imit ' The
lniia and the lump have medium stiff '
ness
considerable press ure is requir.ed to roll
t ie inread to'near the plast ic l imit .  The
lnreaa aha the tump halve very high sti//'
ness

Soil DrY
Symbo, S trength DilatancY

ML None to low S/ow to raPid

CL Medium to high None to slow

MH Low to medium None to s low
( : b !  L J : - r t s . , l r v h i O h  N o n e

Toughness
Low or thread

cannot be
f ormed
Medium

Low to medium
H ioh
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APPENDIX E

UATERIAI, SAFEEY DATA SIIEETS
CO}flTRA TOR AFFTDAVTT-PI'RCHASE ORDSR NO.

As the responsible party for the fi:n of ,
x do here state-that I have requested, received, read,
unaerstand, and will abide by ind enforce the gridelines and
cottaitions set forth in the Uaterial Safety Data (USD) Sheets
provided by the product uanufacturer for eich hazardous chemical
iroduct de-liverea to and/or used in conjunction with the
lreparation and execution of this project.

I further state that I am aware of, understand, and wilL
fulJ.y impJ.ement the requireuents of the OSHA Hazard Conmunication
Standard (CFR 29, Part 1910.1200) and otlrer worker's
right-to-know laws.

I f,urther Etate that I will maintain copies of the reguired
MSD Sheets for each hazardous chemical in the workplace and will
insure that the MSD Sheets are readily accessible during each
workshift to enployees when they are in their work areas.

I further state that the inforaation contained within the
I'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 adeqrrate and appropriate training in the hazards,
handling, and use of hazardous ctreuicaLs.

Contractor'  s Representative /f i t , ]e Date

Notary Public

I

i

Signature & SeaI


