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February 6, 1984

Michiran Department of Natural Resources
ATrN Mr. Donald Schults

Project Engineer
State Office Building

411 J - East Cenosse
Saginaw, MI 40687

Centlesun:<

7ttis refers to our telephone conversation of January 31, 1984, concerning the
SCA site naar Envkawlin, Michigan. Enclosed is a copy of the NRC criteria for
onsite disposal of thorium or uranitsu waste. These criteria were developed
for use by MRC licensees and therefore do act exactly apply to this situation
since a licensee does not roessess the property. Bowever, these criteria are
a rational basis to judge the seceptability of the disposal method.

From our telephone conversation it would appear that your method of closing
the SCA site with respect to the c W eml waste may meet option 4 in the
NRC criteria. ,e

If you need additional information, please do not hesitate to call.

Simcarely,

C. J. Paperta11o, Chief
Eastgency Preparedness and

Radiological Safety Branch

Enclosure: As stated
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. The Assistant Sect (tary finds that good Technical Position for administration by assure that burial of radioacthe wastes |

r.ause exists for not pubbshing the the Uranium fuel Licensing Dranch, would not present an unreasonable" '

supplement to the Puerto Rico State Plan Division of Fuel Cycle and Material health hazard at some future date.
'

,

as a proposed change and rnaking the Safety Office of Nuclear hiaterial The deleted provisions of i 20 304 i
Retional Administrator's approval Safety and Safeguards, previously permitted burial of up 10100 a.

. e|fective upon pubhcation for the oaTts: Comments on the options for rnillicuries of thorium or natural uranium a
following reasons: disposal or onsite storage of thorium or at any one time, with a yearly limitation q

1.The standards are identical to the uranium are encouraged. Such of12 burials for each type ofinsterial at
Federal standards which wtre comments will be considered in any each site. The only disposal standards >

promulgated in accordance with Tederal subsequent revision of the Branch specified were (1) burial et a minimum d

law meeting requirements for pubhc Technical Position. Comrnents are due depth o; four feet, and (2) successive
'

participation. December 22,7981. - burials separated by at least six feet.
2. The standards were adopted in Note -Commeras received after the Thus a total of1.2 curies of these -

accordance with the procedural expiration date will be considered if it is materials were permitted to be disposed*

'. requirement of State Law and further practicat to do so but ensurance of of each year by burialin a 12 foot by 18
r; participation would be urmecessary. consideretion ccanot be given except as to foot or larger plot of ground.

The decision is effectis e October 23, comments filed on or 14 fore that date. Under the amended regulations,it is
1931.

, tor rVRTHER INrORMAT10N CONT ACT: incumbent on an applicant who wants

(Sec 18 Pub L 91-5% 64 Stat 100e 129 U.S C. Ralph C. Page, Chief, Uranium Fuel to bury radioactive wastes Io |<

tc)1 Licensing Branch. Division of Fuel Cycle demonstra te that local land burial is .

Symed e1 New Yo4 Cny. New York, this and hiaterial Safety, Office of Nuclear preferable to other disposal alternatives. .

15th doy of June 19et. Ataterial Safety and Safeguards. The evaluation of the application takes |
Roger A. Clark, Washington, D.C. 20$55, telephone 301- into account the following information: !

42Repicno/ Adminis tictor. Types and quantities of material to be l
S urPL.IM ENT ARY INF ORMATION: budedtre tw onxro p.d sa :24: e 4w)

Euu peg coot o wn I. lutivduction Dunallocation
~ ~

~ ~

Some of the sites formerly used for Characteristics of burial site
NUCLEAR REGULATORY processing thorium and uranium are Depth of burial
COMMISSION known today to be contaminated with Access restrictions to disposal site

residual radioactive matenals. Some are Radiation safety procedares during
Advisory Committee on Reactor cunently covered by NRC licenses. disposal operations
Saf eguards, Subcommittee on Others were once licensed, but the Recordkeeping .

Callaway Plant; Location Change licenses to possess and use material Local burial restrictions,if any
The ACRS Subcommittee on have expired. In many cases, the total

Callaway Plant will hold a meetinE on amount of contaminated soil is larEe. but
For applications involvinE disposal of

soils contaminated with low level
November 4 and 5.1981, at the the activity concentrations of-

j liOLIDAY INN-WEST.19001-70 Drive radioactive materials are believed concentrations of thorium and uranium

Southwest, Columbia, h10 instead of the 5"IIICiently low to justify thett disposal (other than concentrations not

flilton Inn. on pnvately owned lands or storage exceeding EPA cleanup standards), the.

Notice of this meeting was published onsite rather than their transport to a matters of principal importance are:

in the Federal Rc;ister on October 19. licensed radioactive materials disposa] Concentrations of thorium and uranium'

1981 (40 FR 51329). and all other items (commercial) site. In many Instances (either in secular equilibrium with

remain the same except for the location packaging and transporting these wastes , their daughters or without daughter *

chanSe as indicated above. to a licensed disposal site would be too present) ,

costly and not justified from the Volume of contaminated soll i
Dated. October 1 9. 1 9411. standpoints *of risk to the public health Costs for OEsite and onsite disposal

) hn C. llele, or cost-benefit. Furthermore, because of Availability of offsite burial space
A dvisory Conimitice. Management Officer. the total volume of these wastes, limited Disposal site characteristica

*

lew on. ewu r.kd an e n.el commercial weste disposal capacity. Depth of burial and accet.sibihty of,

amo coot nm and restrictions placed on receipt of buried wastes f
long-lived wastes at commer:lal siics. it State and local government views

f H. Branch Technical PosklonDisposal or Onsite Storage of Thorium these astes co mer a w- e el
or Uranium Wastes from Past waste disposal sites. There are five at.ceptahle options for
Operations Effective january 28.1981. NRC disposal or onsite storage of thorium
AoENCv: Nuclear Ergulatory regulations in 10 CFR 20 " Standards for and uranium con'taminated wastes,

Commission (NRC). Protection Against Radiation" * vere Applications for disposal or storage will
ACTION: Discussion of options for NRC amended (45 FR 71761-71782) to delete be approved if the guidelines discussed
approval of applicutions for disposal or i 20.304 which provided general under any option are met, Applications
onsite storage of thorium or uranium authority for disposal of radioactive for other methods of disposal may be
wastes; interim use and public comment. materials by burialin soil. Under the submitled and these will be evaluated

amended regulations, licensees must on their own merits.
simuAny:This notice discusses five apply for and obtain specific NRC 1. Disposal of acceptably low
options for NRC approval of disposal or approval to dispose of radioactive concentrations (which meet EPA
onsite storage or thorium or urunium materials in this manner under the c!canup standards) of natural thorium'

w astes from past nuclear operations, provisions of 10 CFR 20 302. A case.by, with daughters in secular equihbrium,
The options are contained in a Dranch case tesiew was bebeved needed to depleted or enriched uranium, and

.
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uranium cres with dauAtert, in t.ecular and r.aturol uranium ore wastes 3. Disposal of luw concentrations of -

*
equihbrium with no restnction on burial c ontaitung daughters not at secular natural uranium ores, with all daughters =,

"method. eqdhbrium can be calculated on a case- in equilibrium, when buried under
Under this option. the wntentratmns bpcase basis using the applicsble prescribed conditions in area zoned for }

'#of natural thorium and depleted or isotopic activities data. Industrial use and the recorded title
enriched uranium wastes are set E D4sposal of certain low documents are amended to state that the N
sulhtsently low that no rnember of the concentrations of natural thorium with specified land contains buried @'..

pubhc is expected to roccive a rad @ tion dacghters in 6ecular equilibrium and radioactive materials and are /
dose commitment from the disposed de;deted or enriched uranium with no conditioned in a manner acceptable -4
materials in excess of 1 tr.llbra'd per year daughters present when buried under under state law to impose a cove'Hant a' '-
to the long or 3 milhreds per year to the prescribed conditions with no running with the land that the specified -|"
bonc from inhalation and ingestion. subsequent land use restrictions and no land may not be used for residential .N
under any foreseeable use of the continuing NRC bcensing of the building. (There is no continuing NTC .O
material or property. These radiation rnaterial- licensing of the material.)

. J %.
dose Euidelines were recommened by Under this option the concentrations ' Disposal will be apprtwed if the burial D
the Environmental Protection Agency of natural thorium and uranium are set criteria outlined in option 2 (including 5
(epa) for protection as;ainst sufficiently low so that no snember of burial at a minimum of 4 feet) are met. d-
transuranium elements present in the the pubhc will receis e a radiation dose Depending upon local soil .I$
environment as a result of unplanned exceeding those discussed under option characteristics. burials at depths greater .>
' contamination (4217{ 00956-60959) In

1 when the wastes are bur,ied in an than 4 feet may he required. In order to h
addition. the ct;ncentrations are appmved manner absent intrusion into assure protcGun epainst radon 222 'k-

sufhciently low so that no individual the burial grounds.This option will releases (daughter in decay chain of '
+

rnay receis e an external dose in est ess require establishmg prescribed uranium 238 and ur,.nium 234).11is cN'
of10 microroentgens per hour abose unditions for (bsposal in the license,

documents be amended to state in the " ,rNnecessary that the recorded title - '

back ground. This is compatible with such ey depth and distribution of "

guidelines rpA proposed as cleanup material, to mlmmize the likehhood of '

permanent land records that no . ,

standards for inactwe uranium mtrusion. Durial will be permitted ordy if residential building should be permitted
n demonstra aproct ssing sites (4til'R 255G-:'563)_

l "'''E' ' "''** "*"0 *''
} ,, d P oce and natural uranium ore residues (U-238

*
For natural uranium cres having

daughters in equibbrium, the n t be transported away from the s.te. plus U-234) in concentrations exceedingi

concentration hmit is equal to that set wu.Acceptabdity of the site for disposalto pCi/gm has been buried. Industrial
by the epa (40 l'R 2556-25G3) for l depend on t p gra hical'

building is acceptable so long as the 4
radium.220 (i c.,5 pCi/gm. including {, gica og ca

c ncentration of buried material doesg adhback ground) and its decay products. n t exceed 40 pC1/gm of uranium (i.e,
The concentrations specihed below site. At a minimum. burial depth will be

Mi f imbh h M eb Ra-220 shall not exceed 20 pC1/gm).
are believed appropriate to apply,it is

the event that there is an inhion into 4. Disposal of land-use-limited
expected, h wever, that cuitently concentrations of natural thorium orthe burial ground, no roember of the ..

bcensed operations will be conducted in - pubhc willlikely receise a dose in natural uraniurn with daughters in .

such a manner as to minimize the
excess fo 170 millirems to a critical secular equilibrium and depleted or ,.

possibility of soil contamination and
wben such occurs the contamination organ. An average dose not exceeding enriched uranium without daughters 1 ?.

will be reduced to levels as low as 170 millitems to the whole body for all present when buried under prescribed '4
reasonably achievable. members of a general population is c nditions in areas zoned for industrial ;

recommended by international and use and the recorded title documents are
national radiation expert bodies to limit amended to state that the land contains
population doses. With respect to buried radioact:ye material and are -

c- limiting doses to iridividual body organs, conditioned in a manner acceptable ;

y*T,3 the concentrations are sufficiently low under state law to impose a covenant" * " * * " "

that no individual will receive a dose in running with land that the land (t) may
wmwe twin s wim e .i excess of 170 raillirems to any organ not be excavated below stated depths in
g $*'''*7***'"''**"-- y from exposure to natural thorium, specified areas of land unless cleared by*

t w o u _ ___ ___ so depleted uranium or enriched urantum. appropriate health authorities (2)may '

w. u- can turm em um e .a The overage activity concentration of not be used for residential or industrial
e .. - .e ~ ~ ~- "

radioactive material that may be buned structures oser specified areas where
under this option in the case of natural radioactive materials in concentrations -

The analysis upon which the Drench thorium (Th-232 plus Th-228) is 50 pC1/ higher than specified in options 2 and 3
Techmcal position is based is asailable gm. if all daughters are present and in are buried. and (3) may not be used for
for inspection at the Commission's equihbrium: for enriched uranium it is agricultural purposes in the specified
pubhc Document Room at 171711 St, 100 pCi/gm if the uranium is soluble and arcat (There is no continuing NRC -

N.W., Washington D C. 250 pCi/gm if insoluble: for depleted licensing of the disposal site.)
The concentrations specified under uranium it is 100 pCi/gm if the uranium Under this option, conditions of burial

this option may be compared with is soluble and 300 pCi/gm if insoluble, will be such that no member of the
naturally occurring thorium and uranium Natural uranium ores containing radium public will receive radiation doses in
ore concentrations of 1.3 pCi/gm in 226 and its daughters are not included excess of those' discussed under option 1
igneous rock and uranium under this option. because of possible absent intrusion into the burial ground.
mnet ntrations of 120 pCi/gm in Flurida radon 222 emanations and r esultant Criteria for disposal under these
pho>phate rock and 504n pCi/gm in higher than acceptal21e exposure of conditions is predicated upon the *

Tennessee bitummous shale. indwiduals in private residences if assumption that intentional intrusion is -

Concentration hmits for natural thonum bouses were budt mer buried materials. less hkely to occur if a warnmg is gwen
-

1

rwe.
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in land documtnis of record not to the eveilabihty of an appropriate OFFICE OF THE UNITED STATES' eues ate below burial depths m disposal site. TRADE REPRESENTATIVE *

rpecihed areas of land without When concentrations exceed those-
,

. clccrance by health authorities; not to specified in option 4 long term disposal Resolution of Complaint of Price- ;

construct residential or industnal other than at a licensed disposal site Undercutting of Subsidized Cheese 1-

*
buildmg on the site; and not to use will not normally be a viable option imports

, ispecif ed areas ofland for agricultural under the provisions of to CFR 20.302. In On October 1,1981, the United States |
. ,

' purposes. Ilecause of this,we behese it such cases, the thorium and uranium Trade Representative received a letter *
'

appropriate to apply a maximum critical may be permitted to be stored onsite from the Secretary of Agriculture
organ exposure lienit of 500 millirems per under an NRC license until a suitable informing him of the Sectetary's finding

,

year to thorium and utanium buried method of disposal is found. License thatimported Grade A Swiss typeunder this restriction instead of 170 conditions will require that radiation cheese produced in Finland has been 'lmillirems as used m options 2 and 3. In
,- addition, any exposure to such rnaterials doses not exceed those specified in 10 offered for sale in the United States at i

CFR Part 20 and be maintained as low duty paid wholesale prices which are
,( ., is hkely to be more transient than

essumed (essentially contmuel as reasonably achievabic. five cents per pound less than the
? exposure) under those opti;ns. These Defore approving an apphcation t . domestic wholesale market price of

two factors combine to increase the disp se of thorium or uranium under similar cheese produced in the United
Statuactivity concentration limits calculated options 2,3, or 4, NR' will solicit the,

under option 2 by about to Thus the vew of approp-inte State health in accordance with Section 702[c)(2) -

as crate concentration that may be officials within the State in which the of the Trade Agreements Act of1979

buried ender this option for thonum disposal would be made. (the Act)(19 U.S C.1202 note). the Office ','

of the United States Trade ..(Th-232 plus Th-220) is 500 pCi/gm if all De ted at Sih et Spring. Mary 1.od this 19th Representative notified Finland of thedaughters are present and m day oI October.1ML price undercutting determination rnade i
i

equihbrium; for enriched uranium it is
IUchard E Cunningl|am, by the Secretary of Agriculture,10m pCi/gm if the uranium is soluble

and 2500 pCi/gm if msoluble; and for Director. Da isson of fue/ C3 cle andMeterial requested that corrective action be

depleted uranium it is 1000 pCi/gm if the Sofery, Offee ofNucitar Materia! Safety and taken, and asked for appropriate
.

usamum u soluble and 3030 pO'gm if scfcpc,a assurances concerning the commitments

msoluble. made in the Arrangement Between the
United States and Finland ConcerningWith respect to natutal tiranium with '""**C ' " ' * ' ' '
Cheees.

the concentration that may be buried On October 14.1981. Finland notified '!
daughters present and in equilibrium.

the United States Trade Reptuentative
under this option is too pCi/gm of U-238 OFFICE OF PERSONNEL that measures have been taken toplus U-234, i.e 100 pCi/gm Ra-226. This MANAGEMENT ensure that the duty paid wholesaleconcentration is based on a limited

price ofimported Grade A Swiss type '

exposure of 2 4 hours per day to hmit the Postponement of Application Deadline cheese produced in Finland will not be
radon dose to less than 0.5 working level for Fund-Raising Privileges Among less than the domestic wholesale marketmonth (WLM) which is equivalent to Federal Employees by Private price of similar cheese produced in thecontmuou:. exposure 10 0.02 working Voluntary Organizations United States. In addition Finland gavelevel (WL) Depending upon local soil
charactenstics, burials at depths greater Section 5 43 of the * Manual on f.und. assurance that it will respect the price ia

Raismg Within the Federal Service for commitments in the Arrangement. Since ? -than 4 feet may be required. .

Voluntary llealth and Welfare the above notification by Finland has
occurred within the 15-day period.

Suuuany or Manuou couctNTnations Agencies" sets December 1 of each year provided in Section 702(c)(3) of the Act,PtnurTito Unnen DissvsAt OPTeous as the deadline by which national the United States Trade Representative tvoluntary agencies must submit has notified the Secretary of Agriculture '

7" '' '' **
applicatwns for participation in the of his belief that no further action is

x.e ei um

Combined Federal Campaign (CFC) to required.
e=, w-,, twir . tw ne be conducted in the fall of the following w;itiam t nrmt,

ME Y # * year.This year's deadline is being unitedStates Trade Representativeww u.n ,, cu r:s .u rw__ w se __ soo postponed from December l.1981. lo ,, , g m g** ew*n se eo a February 1,1932. In June 1901, the U.S.
Office of personnel Management (OpM) eumo coot saa et-u ;.g _ w - .o no

ww. announced that the ebgibility criteria for - ----- - --g[,7 L ~---__
n m _ iom_ . -

" * **
participation in the 1982-83 CFC ar? SECURITIES AND EXCHANGEr-4* x = __ iem being reviewed. The deadlme date is

COMMISSION_ = = = _ _ _ . . _ so , c . noe being postponed to avoid national

$. w**.,,7 $ C',%'/, Q % ' m e un v lu t ry agencies having to revise their [Retense No. 22236; 70-6650]
applications to meet eligibihty cnteria

e eQ';",'. 7",,* *" ''** '"* **= * which muy be changed. Arkansas Power & Light Co.t Proposed
*

,, ',.\,"$*/**3,5fj*J 'f*Q** ";'yf,M Donald 1. Devine, issuance and Sale of First Mortgage jo ca .m..w,*' * *"
Din ctor. U**d'

5. Storage of licensed concentrations P rw CN FM im m al October 19.1901.
of thorium and u anium onsite pend ng eumo coce wwu Arkansas Power & Light Company

!

|
'

_ _ _ _ _ _ . _ _ _ _ - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - - - - - - - _ _ . _ _ - -- .-- - - - - - . - - - - - - . - - - - -- J
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f" " '''q UNITED STATES *

[' f O 'g ENVIRONMENTAL PROTECTION AGENCY;s -

g REGION V
*

230 SOUTH OE ARBORN ST ,

5,4 eno CH4CAGO. f t.UNOl5 60004n
REPLY TO ATTENTICN Of

.5AR

RECElvEq
APR 171984

APR 191934Mr. Don Shultz
State Office Building
411-J East Genesee OlVISION

* W " *' tSaginaw, Michigan 48607

}]e|*
A'"Ask.Dear Mr. Shultz: l

Pursuant to your telephone request and /
ur conversation recently, I have

obtained complete results of 3 wate samples taken at Tobico Marsh and

analyzed for radioactivity at EPA's Eastern Environmental Radiation

( Facility. These are enclosed, If you have questions on the results,

and/or their interpretation, please feel free to call me at (312) 886-6175,
or Pete Tedeschi at (312) 353-2654

Sincerely yours,
%/
/

V
.

Larry Jensen,
Radiation Specialist

' Enclosure:
g /4/.' ' g y/h- smmg -

,

.

h

.s. n sS4
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.AM8il l 't T T U$iER ) .h ,b h. .b
,

~0LLFC1]ON liATE. TIME 5/ 3/03 0: 0
A CI1P. li A l l S/ 6/03

WLI f j fly l<All A/?2/03
.O l' Al l 7/ 6/C3

.uLAi109 MI:AAWhAWLIN
JTHCD 10 5 Hr.RTLE1 1 HARTLEY
'OMMEN!b E AST SIDE,ST ATE 'S F'ENINSUL A e TOBICO MARSH

ACPORT Til CHICL i HIL LIF'S
-

T YlT 01 AtuiltC)! * * * * t t s * s t._ G oty *stst*ts*g
*

VER M fi li l< r HC ( 5/20/0 6 AND CP ( 5/20/83)DATEe TIMF COUNTED 5/16/03 13:56
LENGTH OF COUe1 T 50 MIN
f l<E f'Atris
COUNT ;NG CY!. TEM NAll
S AMPLI: E!7E 3.500 L
COMMENTS

NUCL10f ACTIVITY 2 SIG ERROF UNITS DATELF 144 -2.L540E401 237.60 % PCI/L 5/16/631 131 -0.f422E400 154.93 % FCI/L 5/16/03hu-:06 -?.3051L401 167.4B % PCI/L 5/16/83C S -- 13 7 -1.0663E+00 762.97 % frt/L 5/16/83D;~ f.i: 7. 54 0 LE- 01 935.22 % PCI/L 5/16/E31 h *:': 3.2470E400 472.00 % FCI/L 5/16/632H-t S 4.2793E400 22 8. T' : fCI/L 5/16/G3f:U- t o - A . *A '8. 7 E 4 0 0 133.96 i FCI/L 5/16/C3h-40 '+. C2 3 014 01 133.01 % FCI/L L/16/83}A 140 "./215E+00 337.67 % I C1/L 5/16/0311- .4 ~. 400PE+01 149.11 % PCI/L 5/16/03

1 (r i OF AN At t t.14 . 6 4 t s * * s s e [MTT~> setot*tt**VEf t l f !! b l': f OL ( 5/10/H3) AND MM ( 5/18/83)liA TI. , TIMF COUN1ED "'1A/R3 12:35.,

L6NG1H OF COUN1 100 MIN
NET AL +1 /3
COUN T .; tin F t'STE e ' . '

CAhPLI E 12 r, 0.000000 L
COMM!NTS *t***

MG/L WTe 54.40 GCPM= 0.19 DCPMa0.07 AES FACl= 0.45/NUCLIDF ACTIV11( 2 SIG ERROR UNITS DATE..LPH6 5.f;1100100 84.98 % PC1/L 5/16/83

IwE OF AN AL YSl! ********* IFT **********Uf.l;If11D bY GL ( 5/18/03) AND Mt1 ( 5/10/83)D/ lt . 11 Mi COUNTED 5/14/03 14125i

Lt:NO TH 14 COUt;! 50 MItJ
F HE PAR) h 25
CO'JNT INb T,Y F T E M lb
; W LE SIZE 0.050000 L
COMME NT R ***** MG/L WTa 54.40 GCPM= 2.72 BCPM=1 17 Ai,5 FACT- 0 9A9NW t 101 ACTIVITY 2 SIG ERRDR UNITS DATEtilA 3 1110E4C1 3" 97 % PCI/L 5/16/83 EFF= 0.440 RAW ACTr 32.?t

I til ANAL %)L ********t* **********
Mk]f IFL l'Y GL ( 6/ 1/03) AND MM ( 6/ 1/83)DATL, 11ML COUNTED b/?6/03 15: 45
L ENOlli OF COUNT 1000 MIN
PREfAPER AP
l'0VN11NG SYST E M Ati 1
SAMPLI. 512t 1.000 L

-00MMENTS PREP 5/25/83. ,

NC lilF AfTIVITY 2 SIG FRROR UNITE _DATE
_1H-J2/ 1.0230E-02 149.07 L T C1/L - 5/26/83

n 7,L280E-02 35.43 % PCI/L 5/26/83
,

l u, * v . 1.0150E-01 26.72 *; PCI/L 5/26/03
lii ,fv00F-0? <12.72 % PCI/L U/26/93

+

,11 e 1.071OF102 1.N1 . PER CENT 'i/26/03
o

.
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'; a:.4 'I U I UniLr

4.i f'l t Go fin : E , TIME 5/ 3/03 0: 0
%I61 ha' 'U11/83

~i' Li: 1 Ii m t>A't |_ 6/?3/83
! /,1 f 7/11/03

A11N. MithAWhAWLIN
1111 0 lb"S HAkTLEY 1 HAR1tFY
mMtiJit EAST SIDE ST ATE 'S F ENINSUL A e TO!:ICO M/,kEH
lyur f 10 CHICA FHILLIPS

O
rYri GF At44L YL I E **ttestet4 @tA Mrp *ts*****st
VERIr1rD FY M5 ( 5/20/03) w fts CP ( 5/20/03)
DATIe 11MF COUNILD 5/16/83 14:40
LFNG1H OF C0!IN1 f.0 MIN
f Isi;f ARL R
LOUN1 INS EYS?tM PI AI J
SAMPLE 917T 3.500 L
COMMENT'.

NUCLIDE ACTIVITY 2 SIG ERROR UNITE DATE
CT-344 4.9032E+00 1228.16 % F'CI /L 5/16/031-131 4.0433F400 314.50 % PCI/t 5/16/83i I F 10 !. -(,1?OSE+0) 1?6.47 % PCI/L 5/16/01M ti" 4.3145Ef00 103.6:' *. PCI/L 5/16/f13?i - W - ? . nt.05F -01 1720.33 /. PCI/L 5/16/03

*

lit- ' '. . /.290f i OD 274 16 % PCI/t 5/16/83
?. e ,' tan 10> 648.30 * PCI/L 5/16/93LO o . !! 55Ei M l o0.E i F CI/L S/16/03h 4; .0169t401 306.D7 L TLI/L S/16/C3
it"It: . 3101 E 4 00 605.74 *. FCI/L b/16/6311 rit ". !00i4(1 1 P 1. '/ 3 i PC1/L S/16/H3

'

1 il E Of trntYSIL *st******* LPHA *tt*******
VL h li I t b f ', GL < 5/10/0.A/. M* ( 5/18/83)
DAll . TIME C OUNTri f./16/ M 12'35
llN0lH DF f l'UN T 100 M}N
F h l VN;t V: 7%
C OtW71 Ni; LYSTEM 3
h t#1 i F 17f U . # 0 000 1
1,UMM[ ti t t

20?.0 Mb/L Wla 14.10 GCF M= 0.16 BCPM=0.14 ads rAct= 0.rStNULt lDF t.[ 11 V I T Y 2 SIG ERROR UNITS DATEAtPHA 5.1910E-01 547.68 % PCI/L 5/16/03

l 'f 0E LIF ANA1,YSlb Stitt*tt** **********
VF RIf 11 D 1 Y GL i 5/18/03) AND MM ( 5/18/83)
l'A il . TIME COUNTED 5,16/83 14125
L I NG T H AF COUN1 50 MIN
FFEl(AER 2S
COUNTING sis 1Lh ib
S6MPLF RI?! 0.050000 L
COMM91L

282.0 MG/L WT= 14.10 GCFMe 0.96 BCFM=0.74 ADS FACT = 1 000NUCLIDE ALTIVITY 2 EID ERROR UNITS DATE
I: ETA 4.1440E400 167.59 % PCI/L 5/16/B3 EFF= 0.450FJW ACT= 4.10

T)H
~.

PC OF ANALYSIS ********** **********
ERITIED 1:T GL ( 6/ 1/83 AND MH.( 6/ 1/03)

DATEe TIME COUNTED 5/26/03 15t45
LENGTH OF COUNI 1000 MIN
FREfAFLN AS
COUNTING SYSTEM AS 2
SAMPLC SIZE 1.000 L
COMMENTS PREP 5/25/83

NUCLIbE ACTIVITY 2 SIG ERROR UNITS DATE
TH-22/ U.1150E-03 141.47 % FCI/L 5/26/03
TH-226 7.7V10E-02 31.74 % PCI/L 5/26/031 h-:P * 8430E-02 36.6'1 % PCI/L 5/26/03

.

IH- 32 '.Y210f-02 51.73 % PCI/L 5/26/03"

Yl El l< V.4?70E401 1.02 i PER CENT 5/26/83
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AMFi 1. Ib R$ 1M325][;- I
CAMi t i 1 YF f W A T Ef:
''il 1 EC1 J ON DMI . I!ME 5/ 3/03 0 o

;t l o l DA11 ';/ 6/83
sMi i F1100 18A's F 6/23/i;3

itAd 1 A l i. 7/ 6/E3
I OCullHf MilAAWKAWLIN11 HD l is '' IIAR1 LEY 1 HARTLEYloMMrH1S

WES T SIDE, STATE'S F'ENINSULAs TOBICO MARSHkl. 00P1 10 CHICh hl1LLIFS

,

T Ytf 0F ANA! YEIS * * * t s * * t s s[G'AMM A **sts***ttVER1r1LD IY MC ( 5/20/8144 ND CP ( 5/20/83)DAire TIME COUNTED 5/16/03 15:43
LENblH OF COUNT 50 MIN
PRI f #f I.
COUNTIN6 S(STLM NAll
S AMi t t LI/L 3.500 L
COMMEN1b

NUCL il'E AC11VITY 2 DIO ERROR UN11C liATLLF-144 .t . 0550E + 01 570 56 % FC1/L 5/16/C31-131 2.4527E400 547.89 % rCI/L 5/16/83RU-106 -7.9912E400 504 20 % T'CI/L 5/16/03CE-137 2. 7099E4 0D 291.24 % FCI/L 5/16/037h-Ni 1.7374C400 405.47 % PCI/L '/16/0314-232 -e.3472L40S 2 4 0. W 3 *. PC1/1 L/16/03
,

ZN- N 3.lf6tE400 459.H6 f CJ /t f./1/. / L '.

CD- R 4.41L2E40C ?00. 79 *. F*L1/L L /1/. /t. :h-40 6.19??I.40) 126.39 % iCI/L 5/16/iditA-140 6.6677).400 122.47 % PCI/L b/16/03D1 214 -1. tp Vy 4 01 401,39 g ,,} .1 f g L f g j, f ri,

T YF ; De ANAI N F **setetsse t,t r H A, *s*eggess,VLktr;cp pf GL ( 5/1 H /D1, t.ML M'1 ( 5/18/83)
DAlt. fiML COVt 101, U /16 /0.1 12135
LitAlH U$ COUNT 100 Mfn
i REl#f L 2r
03UNIINC EYE 1EM 4
MhP! , SI/t 0.050000 L
L3mJ N1' 490.0 MG/L WT ^ ?4.50 GCF M" 0.12 BCF Meo.00 AI:s F ACT - 0. 7 cNUCLIDE AC T IVIl f 2 SIG ERROR UNITS DATE/LPHA 1. ItM0E 4 00 223.:52 ?. PCI/L 5/16/03
Int Ok f,NfLYSIG

******stit( 1 ) st**y*stst
Wi--1 F I ED PY G l. ( 5/10/034 J D MM ( 5/18/03)DATE, lItiE COUNIED 5/16/f3 lb!15t W1H 05 COUr:1 50 MIN
Pid FM:JR ZS
f:0UNT INE 5 rS TL M ID
f. AM511 b176 0.050000 L
COMMENTS

490 0 MG/L Wie 24 50'GCPMr 1.80 FCFMr0.74 ABS FACT = 1.000NUCL]DF AClIVITY ? SIG ERROR UNITS DATEtrTA '' . 6700E + 01 42.51 % PCI/L 5/16/83 EFF= 0.450 RAW ACT= 21.

tYrC or tiHAt 1Ms **********TH) **********VtRIfIED DY GL ( 6/ 1/BJAA ND MM ( 6/ 1/83)DSit i 1 J MF Cl&lli D 5/2e/03 15:45
L.N11H O !- C04:fA 1000 min
FWITAL f P A r,
CliUN I J Nb 9't CTI H AE. 3
W.hPL I bl7t 1.000 L J

4COMFH12 .FREP 5/25/03
Nut t I M. ACTIVITY 2 SIG ERROR UNITS DATETH-227 0.0000E-01 0.00 % PCI/L 5/26/83TH-228 3.0570E 02 63.98 % FCI/L 5/06/83IF '. 0 2.64tr4-02 73.04-2 F C I/L, 5/26/83i s: , . w > . a-- T.c.,7? v sCliL 5/26/L3

>

71i i l < 1.0140E400 1.79 % FER CENT 5/26/83
l
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--aFe w rce Iae c t v 4 r. Div.sion

General Office building
secondar. Co ples
Dirandi.e, " . ' . E3::

April 19,19S4

|
D.ar Dan,

1

|

Enclcsed please find a sopy of the final cesign plans and specifications
for the slurry .all te be installed at cur Hartley & Hartley site in Michi an.

S
This package is presently out to bid with an award scheduled for early May.
Construction will begin by the end of May.

|

With respect to the inclusion of the
state property into the containment plan, |

- I offar the fellowing: Based upon the initial DNR concents of October 24, 1983,
my co=ents of February 2, 1984 and follow-up comments by the DNR of
April 11,19S4, SCA is willing to include the State's property ( an area of
approxir.ately 450' x 450' in the northwest corner of our site) in the slurry
wall contain_,ent plan in exchange for the following:

1. Elitination of the requirement for a treatment system of any type
on site. We believe that containment and effective conitoring will
adequately contain the buried materials.

2. Elimination of the requirement for TSP & VOC air monitoring during
construction which we believe is totally unjustified for a project
of this type.

3. Elimination of the request that a gas vent system be required in the
cap of the encapsulated area.

If the above proposal is acceptable to the DNR, I will immediately commence
the additional engineering required to include State lands in the program.
Construction on the State's parcel would proceed after the receipt of
supplemental bids and the signing of an arpropriate legal agreement between '

fSCA and DNR.
/

)1believe that our proposal represents the best overall solutica to the problems
at this site. In order to effcctively inc.lude the State lands in the program I
rust have a reply to this proposal no later than Ma--
a;preriate vour discussine this of fer with ;he apprm, .' S ,

1984. I would
iate parties at DNR, or,

m
7

.

~~
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_. c. - Sh u '. t : , 'dic hig cn D::R , page 2

if you lii.e, I will talk to the- directly.

As a l .;a ys , if you have any questiens, please do not hesitate to call.

SindcW2y" , /
1 l'

_d, 'f *s
u. ~.

9

'Jahn J. DiSapoli
'-',/ M'anager,

Special Sites Progra

cc: R. Covel
T. Bogan
J. Sayer
R. Petersen

JJD:=ah

I
.i
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C 0:1S7RUCTION S F E C I F I C A T I O!!S
'

i

SLUT.RY UALL, CAP AND MONITORING SYSTEM
i

|' HARTLEY 5 HARTLEY LA :DTILL

.

K A 'a' X A k' L I N , !!I C H I C A N

; !

0'J:;I R :
.'

!
>

SCA CHEMICAL SERVICES, INC.

I $ MIDDLESEX AVENUE

SOMERVILLE, MASSCHUSETTS
,

4

l
i

4 ,

j ..

-

ENGIEEER:
.; ,

!

GROUND /UATER TECHNOLOGY, INC.,-

i

100 FORD ROAD

DENVILLE, NEW JERSEY
P

!

!
i

* ,

!
<

,

,

I
'

4

JEFFREY L. DUNCAM

I
N.J.P.E. fGE2S969 '

'

; i
MARCH 30, 1984 !

'

-
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SPECIAL PROVISIONS

SECTION I

SOIL AND WATER CONDITIONS

This section includes a summary of available information
pertaining to soil and water conditions in and near the area
included in this project as indicated in Figure 1. The

'

conditions presented have b e en obt ained over the course of six
years and represent water leve1 and subsurface contours at the
time and location indicated only. Subsurface conditions between
these locations have been estimated. Indication of site 1

conditions in this package is not warranted (see Paragraph 2.03,
General Conditions, Instructions to Bidders). The Contractor is
responsible f or field determination of all surface and subsurface

i
elevations and conditions deemed necessary to complete this
project to the satisf act ion of the Engineer and Owner. It should
be noted: a six (6) inch oil transmission line is located in the
vicinity of the slurry wall construction. The approximate
location is shown in Figure 2.

The Contractor is solely responsible for the health and safety of
its employees and subcontractors. 'The Contractor shall be
responsible, at no extra cost to the Owner, for all tests and
o t h e'r e v a l u a t io n s o f s u r f a c e and subsurface conditions to protect
all personne1, onsite and offsite, to enrure a safe, finished
product. The Cont rac tor shou Id be aware of the po ssibility of
encountering buried organic wastes of unknown concentration,
especially during excavation of the slurry wall. See the
attached Water Quality Summary Sheet. Table I. The Contractor is
referred to Section 7.20 of General Conditions, " Responsibility
for Damage C l a im s."

Summaries of anticipated groundwater and soil conditions in the
vicinity o f the wo rk are a in this pr~oject are-presented in the
-following twenty-nine (29) pages. Groundwater elevations have
been presented from the most recent monitoring-program (January,
1984). Elevations are given in feet above MSL (mean sea level).

The general soil conditions of the area consist of a zone
approximately 40 feet thick of - stable, glacial till=of low
permeability overlain by an unstable, highly-permeable sand the
thickness varying from zero to approximately ten (10) feet. The
site is located le s s than one mile from the west shore of Lake
Huron. Metallic objects are believed to have been placed in the
landfill during the course of its operation, as indicated by the
magnetometer survey, Figure 3. These areas may provide
ad d it iona l void space adjacent to the slurry wall excavation.

J

t
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TABLE.I, '

CP.00ND/ VATER ANALYTICAL RESULTS

HONITORING VELLS IN AND AROUND AFFECTED AREA II)
;

Chemical Oxygen Demand, ng/L 64-3200

Total ,0rganic Carbon 7-500

Phenol N.D-2.33
t

pH (No Units) 6.33-7,46

Chloride, mg/L 140-2200
Sulphate <1-260

Alkalinity 110-1080

conductivity, ymhos/cm 1600-6800,

) Benzene, pg/l 2900-10,000

Chloroethane 180(2)
-Chloroform 9000

1,1 Dichloroethane 40-170,000

1,2 Dichloroethane 200-650

1,1 Dichloroethylene 29-100

1,2 Dichloropropane .200

Ethyl Benzene 1400-2400 '

Methylene Chloride 14-21. .

Tetrachloroethylene 600-2000
Toluene 13-23000'

h
trans 1,2 Dichloroethylene 36-70-760

')1,1,1 Trichloroethane 15-350
' 1,1,2' T r i c h lo ro e t ha ne 13,000

Trichloroethylene 46->100,000L

, ., - .. _ _ . .- ..
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s

-Trichloro fluoromethane pg/L 11-16

Vinyl-Chloride 14-7910 .
i.

2 Chlorophenol- 10-,

Pentachlorophenol 26.

Ac'enaphthene 28-12,000
,

Anthracene 16000

Benzo (a) Anthracene 1900

Benzo (a) Pyrene. 1500

Benzo (k)Fluoranthene 1200

Chrysene 2400 -

*

Flucranthene 1800-

Fluorene
.

13000

Naphthalene 744-260,000

Pyrene 3900,

l-

(1) Includes Ptonit o ring . Wells 12,15, 16, 18, 43, 45 (Figure 2)-

(2); Compounds Uith Only On e. Ana l y t ic a l Result Given' Uere.
Detected in Only One Sample.

,
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KEY TO VISUAL SOILS 1DENTIFICATIOS !
^#

> ,

t-

i
:

A. Granular Soils Particle Site Classifictiion
i

> ,

e<.... 'iri-Material Symbol Fractions .pper | Lom i.
.

..."

I BOULDERS Naterial retained Bldr 9 ,in.
on the 9 in, sieve

.

COBBLES Material passing Cbl 9 in. 3'in,
<

the 9 in sieve
>

: and retained on
*

the 3 in, sieve

.

GRAVEL Material passing G coarse (c) 3 in. 1 its,
'

the 3 in, sieve medlun (c) 1 in. -3/8 i'
T and retained on fine (f) 3/S in. No. 1

-
-

; / the No. 10 sieve
.

SAND Material passing S coarse (c) .o. 10 No . 3 ,'''
.

the No. 10 sieve medium (c) No. 30 No. 6-and retained on fine (f) No. 60 No. 2athe No. 200 sieve
..-

SILT. Material passing S No. 200
the No. 200 sieve
that is non-plas-
tic in cha'racter
and exhibits lit-
t1e or no strength'

when air-dried ;

_.

h

?

c

.

k

A-1
1
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|. . ..

B. Clay Soils - Plasticity Classification

.

Overall Plasticit's'Degree of Orcr- Index Sand Slit !
-

Material ^ Symbol all Plasticity Clay Compone..ts
-

;

!
Claycy SILT Cy F. Slight I to S,

S11.T 6 CLAY SGC Low S to_10
^

.

Cl. A Y 6 SILT C6s Medium 10 to 20
:

Silty CLAY Sy C liigh 20 to 40
CLAY C Very high 40 and greater

" Soils passing the No. 200 sieve which can be made to .

exhibit plasticity and clay qualities vithin a certain
range of moisture content, and which exhibits conslier- ,

-

able strength when air-dried.
:t

C. Terns Identifying Gradation of Sand 5 Gravel Soils-'

Written Symbol Defining Proportions by_h*eight
No modifier Approximately equal amounts of oarse'

) medium, and. fine components1

.

medium to fine mf Somewhat more medium than fine, less '

than 10 percent coarse -

fine to medium fm Somewhat more fine than medium, less
,

than 10 percent coarse
coarse to cm Somewhat more coarse than mediuta, less
!..e d ium than 10 percent fine

medium to me Somewhat more mediu:n then coarse, lesscoarse than 10 percent fine
fine f Predomi'nantly fine , less than 10 per-

cent medium and coarse
medium m Predominantly medium, less than 10 per ,

cent fine and coarse-

coarse e Predominantly coarse, less than._10 per
cent fine:and mediun

,

A-2
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D. Terms Identifying Composition of Soil

Written * Synbol Defining Range of Percentage by licig

and _a 35 to 50sone s 20 to 35little 1 10 to 20trace t 0 to 10

*Plus (+) or minus (-) sign used after identifying
term denotes extremes of range; e.g., "some (-Gravel" indicates 20 to 24 percent Gravel; "som)e
(+) Gravel" indicates 31 to 35 percent-Gravel.

,

.)
'

E. Miscellaneous Descriptive Terms
,

Color Soil Deposition Site Miscellaneous
*

rd - red vvd - varved lge - large veg - vegetation
-

b r - b rown ptg - parting sm - small Ss sandstone--bk - black pkt pocket thk - thick Sh - shalogy - gray lyr_- layer thn - thin fr - fragment*

or orange ins - lens jnk - junktn - tan mtid- mottled F - filly1 - yellow
dk - dark org - organic

Ts - topsoil.

it light
-

.-

oce - occasional
desic-desiccated-

.

NOTE: in writing soil description, the primary
soil component is placed first and is

~ capitalized; lesser components have first
letter only capitali:ed; e.g., "rd br fmS, 1 S, t G, oce Bldr" indicates ed-brownfine to medium SAND, little Silt, trace

) Gravel, occasional Boulder.

A-3
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WEHRAN ENGINEERING TEST PIT LOG- -
Project No.c-77170C li e n t -_ scA services. Inc. Test Pit No. 4
Proj ec t . Hartley & Har tley. Inc.

Location _ T2vkov11n, Michigan
Date - 6/16/77

Contractor itartley & Hartley. Inc. Equipment Rubber-tired B9 inspector- W
Location of Pit S'' El'"

Ground Ele v. 53' ' Ground Water Depth l'-8" Elev. - 582.7
Remarks

LEPTH sap pE LEVATICN LOG '

(f~n t ) NO DESCRIPTION

'OAok highh Cx]QMC CP1C8 k
'

, ,
,
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4- +--
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'3-
M du P '3*% Sde # 4 m da'dt.pd'eb'& ' QW& q s'.d-
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-

11 - *

12 -

13 -
-

14 -
-

15 -
.-

16 -
i

-

) 17 - .{
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K EY TO VISU AL DESCRIPTIONS
-

trace * O - 10 % , little a t o - 2 0 Y. , t

s om e = 20 - 35 % , ont! = 3 5 - 50 Y.. (+)or(~) ch er
denotes extremes of range in 19 % is written as little (+)L

e
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\ \WEHR AN ENGINEERING TEST PIT LOG :/.\ c

Proj ect No,C-77170Clie nt - SCA Services. Inc. Test Pit No. 5
Project Hartlev & Rartlev. Inc.
Location V.sukawlin, Michinan Date O /77

C o n t ra c t o r 1'.a r tl ev & H a r t l ey , Inc. Equipment Rubber-efred PM Inspector S _l
Location of Pit 5 '" M 3 "

Ground Elev. 583 7 Ground Water Depth I'-0" Ele v. S'7 7 *

Rernarks _-
.

DEPTH eg-ypELEVATICN LOGy NO

. UD'bb$ ' Bloc.k grJC ~ 4 CCt$\ c',4,'
$ f cz.:. - -

.

- m
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KEY TO VISU AL D E S CRI PTI O N S
trace * O -10 % . liffle a 10 - 2 0 % , s om e = 20 - 35 % , an d = 3 5 - 50 % , (+)or(-) etter

denotes extremes of ronce la.19 % is written as little (+)
- - .- - . .,.
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_ - -- - -.



_ __ . . . . . _ _ . _ _ . _ _ . _ _ _ _ _ _ _ . . _ _ _ _ _ _ . _ _ . . . _ . . _ _ _ _ _ _ . . _ . _ _ _ . .

* *

: p. u <. . > . . . , .

'[ 9 ',

. d(Q, _ TEST PIT LOGWEHRAN ENGINEERING
Project No. C-7717Dilent - SCA Services. Inc. Test Pit No. 6
Project b r tle y f. Ma r t l ey. Inc.

-

Location _ Yavkawlin, Michiran
Da te 0/''>/ 77

..

Contractor _ Hartley t. Hartley. Inc. Equipment Rubber-tired Bil Inspector "
Location of Pit 88" P18"

Ground Elev. 526 .6 Ground Water Depth 3 ' -1. 5'' Elev. _ 523.5

Remarkn !
|

DEPTH 1SAMPEl.EVATION LOG DESCRIPTION(r.et) NO '
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K EY TO VISU AL DESCRIPTIONS
-

t r a c e * O - 10 Y. . little a IO - 2 0 Y. . s om e * 20 - 35 Y. , and * 35 -50 Y. , (+)or(~) o tr e r
denotes extremes of range is.19 Y. is written as little (+)
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Ci . Water Management Division Pontiac MI 48058 313 334 4747

A ilYDRO REsEARCil SERVICES 408 Autmen Avenue 313 334 1630,

Clow Corpora 1 ion

To: 1

Date:

SCA Chemical Services, Inc.
5 Middlesex Avenue January 9, 1984
Somerville, Mass 02145
Atin: Mr. John Di Napo11

Samples taken 12-5/12-6-83.Hartley & Ifartley Landfill, Kawkawlin, MI.
liydro number: 72598 72599 72600 72601 72602
Client identification: #165 f175 #195 f235 f255
Chemical Oxygen Demand, mg/l 130 190 120 110 110

.

Iron, Fe, dissolved og/l 0.12 0.28 0.05 <0.02 <0.02Chloride, Cl, mg/l 1160 370 880 420 420Specific Conductivity, umhos/cm 4100 1900 2900 180G 1750
-

Total Organic Carbon, og/l 43 49 22 32 20Sulfate, 50 , mg/l 31 66 6 31 67
4pH 6.93 7.70 7.67 8.10 7.90Calcium, Ca, dissolved, mg/l 270 82 190 43 75Sodium, Na, dissolved, mg/l 360 210 170 330 180Magnesium, Ng, dissolved, mg/l 120 52 90 29 38Total Alkalinity, mg/l 200 340 100 290 480Nitrogen Nitrate, N, mg/l 0.02 0.02 0.03 0.02 0.54Nitrogen Amnonia, N mg/l 1.8 2.2 0.55 0.81 1.1tead, Pb, dissolved, mg/l 0.11 <0.05 0.10 <0.05 <0.05Total Chromium, TCr,' mg/l <0.02 <0.02 <0.02 <0.02 <0.02Phenol, mg/l

. 0.005 0.007 0.019 0.013 <0.004

(
'

)o ...

- - _ . _ _ - _ _ -- _ - . . _ _ . _ _ _ . _ .
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C'' R HYDRO REsEARCH SERVICES 408 Auburn Avenue 313 334-1630
.

Water Management Division Pontiac, MI 48058 313 3M 4747Clow Corporation
.

-

TO:
Date:

.

SCA Chemical Services, Inc.
5 Middlesex Avenue January 9,1984
Somerville, Mass 02145
Attn: Mr. John Di Na Poll

!

Samples taken 12-5-83/12-6-83.Itartley & Ilartley Landffil, Kawkawlin, M1.
L

Hydro number: 72608 72609 72610 72611 72612

Client identification: f50-5 g2-W fl5-W fl8-W
'

Chemical Oxygen Demand, mg/l 120 130 110 1260 110
-

Iron, Fe, dissolved, mg/l 0.09 7.5 0.38 28 0.27Chloride, C1, mg/l 2110 1320 1190 140 810
i

. Specific Conductivity, umhos/cm 5800 4200 3900 1600 1700Total Organic Carbon, TOC, mg/l 14 34 27 470 21Sulfate, 50 , mg/l 38 5 21 34 2
4pil

7.38 6.50 7.01 6.49 6.81Calcium, Ca, dissolved, mg/l 570 340 260 60 180Sodium, Na, mg/1, dissolved 120 200 200 170 160Magnesium, Mg, dissolved mg/l 220 140 130 47 82 {Total Alkalinit*;, mg/l 110 240 200 530 110Nitrogen NitrM e, N, mg/l 0.09 0.04 <0.02 0.03 <0.02nitrogen AnwAf a, N, mg/l 1.3 2.1 0.82 16 0.72Pb, dissolved, mg/l 0.20 0.16 0.11 <0.05 0.10Total Chronium, TCr, mg/l <0.02 <0.02 <0.02 0.10 <0.02Phenol, m3/1 ,

0.003 <0.002 <0.002 1.47 0.002
:

.

a

.

84 198.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _
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CrAjW Water Management Division Pomiac.MI 48058 313 334 4747

HYDRO REsEARCH SERVICES 400 Auburn Avenue 313 334 1630 i
' Clow Coiporation

.
-

!

TO: ,

Data:

SCA Chemical Services, Inc.
5 Middlesex Avenue January 9, 1984 '

' Somerville, Mass 02145
Attn: Mr. John Di Napoli

Samples taken 12-5/12-6-83. Hartley & Hartley Landill, Kawkawlin, MI

flydro number: 72613 72614 72615 72616 72617

Citent identification: #39-W #40-W 45-W #47-W

',
Cnemical Oxygen Demand, og/l 190 220 150 3200 10401ron, Fe, dissolved, mg/l 3.1 33 0.27 0.26 0.43Chloride, C1, mg/l 77 3360 1860 1040 3110Specific Conductivity, umhos/cm 325 9400 6250 4650 11,200 i. Total Organic Carbon, mg/l 23 92 25 290 180Sulfate, 50 ,mg/1 18 <1 180 26 44p:1 4.99 6.01 6.75 6.33 7.31

-

Calcium, Ca, dissolved, mg/l 20 970 480 88 160
, Sodium, Na, dissolved, mg/l 28 340 580 860 1400Magnesium, Mg, dissolved, mg/l 4.6 280 160 97 260 t

|

Total Alkalinity, mg/l 14 410 400 1010 2160tiitrogen tiitrate.N. mg/1 <0.02 0.07 <0.02 0.05 <0.02tiitrogen Annonia, N, mg/l 0.41 27 1.1 35 190Pb, dissolved, mg/l <0.05 0.33 0.16 0.08 0.17Total Chromium, TCr, mg/l <0.02 <0.02 <0.02 0.06 <0.02Phenol, mg/l <0.002 <0.002 0.003 1.5 0.14

k
.

J-..
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j 4h HYDRO RE$E ARCH SERVICESp

I Water Management Div.sion
Clo.v Corporation

SC A Chemical ServiEe's''i'n'c'.' 1-10-84
5 Middlesex Avenue
Somerville, Mass 02145
Attn: Mr. John Di Napoli

PRIORITY POLLUTANT ANALYSIS Concentration, ue/1
__

Client I.D.: #16 5 #175 fl95

Hydro Number: 72598 72599 72600

yolatile Oroanic Compounds
.

Acrolein <100 <100 <100
Acrylonitrille <100 <100 <100
Benzene 1300 <10 <10
Bis (Chloromethyl) ether <10 <10 <10
Bromoform <10 <10 <10
Carbon Tetrachloride <10 <10 <10
Chlorobenzene <10 <10 <10
Chlorodibromomethane <10 <10 <10
Chloroethane <10 <10 <10
2-Chloroethylvinyl ether <10 <10 <10
Chloroform 2500 <10 <10
Dichlorobromomethane <10 <10 <10
Dichlorodifluoromethane <10 <10 <10
1,1-Dichloroethane 21 <10 <10
1,2-Dichloroethane 9000 230 <10
1,1-Dichloroethylene 77 <10 <10
1,2-Dich!oropropane 10 <10 <10
1,3-Dichloropropene <10 <10 <10
Ethylbenzene

26 <10 <10
Methyl Bromide <10 <10 <10
Methyl Chloride 260 <10 <10
Methylene Chloride <10 <10 <10
1,1,2,2-Tetrachloroethane <10 <10 <10 .

Tetrachloroethylene <10 <10 <10' t

Toluene 1900 <10 <10

k f

J

. _ _
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C[g A - Water Vanagement 0,v s;cn
-

HYORO RESE ARCH $ERVICES
]

Clow Corpo'ation
313/3344 747

1-10-84

PRIORITY POLLUTANT ANALYSIS Concentration, ua/l

Client 1.D.: 716 5 #175 #195

Hydro Number: 72598 72599 72600
,

Volatile Organic Comeounds

trans-1,2-dichloroethylene 18 76 <10
1,1,1-Trichlorce:hane 10 <10 <10
1,1,2-Trichloroethane 3000 24 <10
Trichloroethylene <10 <10 <10
Trichlorofluoromethane <10 <10 <10
Vinyl Chloride 17 <10 <10

) '

I

l

4
.?

e

_ - -
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q j %g HYDRO RESEARCH SERVICES
p.

Water Management Division
Clow Corporation 3
313/334 4747.

SCA Chemical Services Inc. 1-10-84
,

5 Middlesex Avenue
Somerville, Mass 02145
Attn: Mr. John 01 Napoli

PRIORITY POLLUTANT ANALYSIS Concentration, ve/1
Client 1.0.: #15 W #16 W #18 W

I

Hydro Number:
72610 72611 72612

Volatile Organic Comeounds
t

Acrolein <100 <500 <100
.

Acrylonitrille
<100 <500 <100

Benzene <10 2900 <10
Bis (Chloromethyl) ether <10 <50 <10
Bromoform <10 <50 <10
C~arbon Tetrachloride <10 <50 <10
Chlorobenzene <10 <50 <10
Chlorodibromomethane <!q <50 <10
Chloroethane <10 <50 <10
2-Chloroethylvinyl ether <10 <50 <10
Chloroform <10 9000 <10
Dichlorobromomethane <10 <50 <10
Dichlorodifluoremethane <10 <50 <10
l',1r0ichloroethane

<10 170,000 <10
1,2-Oichloroethane

<10 650 <10
1,1-Oichloroethylene <10 100 <10
1,2-Dichloropropane <10 <50 <10
1,3-Oichloropropene <10 <50 <10,

Ethylbenzene
<10 2400 <10

Methyl Bromide
<10 <50 <10

Methyl Chloride
<10 <50 <10

Methylene Chloride <10 <50 <10
1,1,2,2-Tetrachloroethane <10 <50 <10

)
Tetrachloroethylene <10 600 <10
Toluene..

<10 28,000 <10

.

-

)

.
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C'H / gly. Water Management Div+on
HYORO RESE ARCH SERVICES

f

( Clow corporation
313/334 4747.

1-10-84

PRIORITY POLLUTANT ANAL YSIS Concentration, ue/l

Client I.D.: #15 W #16 W #18 W,

Hydro Number: 72610 72611 72612

Volatile Organic Comoounds '

trans-1,2-dichloroethylene <10 400 <10
1,1,1-Trichloroethane <10 350 <10
1,1,2-Trichloroethane <10 13,000 <10
Trichloroethylene <10 800 <10
Trichlorofluoromethane <10 <50 <10
Vi,nyl Chloride <10 200 <10

) -

,

6

9

)

e
J

. _.
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CRg Ah g HYDRO RESEARCH SERVICESgg Water Management Div+cn,

Clow Corporation -)
313/334 4747.

SCA Chemical Services Inc. 1-10-84
5 Middlesex Avenue
So erville. Mass 02145
Attn: Mr. John Di Napoli

PRIORITY POLLUTANT ANALYSIS Concentration, ua/1

Client I.D.: f39 W #40 W #43 W

Hydro Number: 72613 72614 72615

Volatile Oreanic Comoeunds '

Acrolein <100 <'00 <100 -

Acry1onitri11e
<100 w0 <100

Benzene <10 <10 <10
Bis (Chieromethyl) ether <10 <10 <10
Bromofarm <10 <10 <10
Carbon Tetrachloride <10 <10 <10

-

Chlorobenzene <10 <10 <10,

Chlorodibromcmethane <10 <10 <10
Chloroethane <10 <10 <10
2-Chloroethylvinyl ether <10 <10 <10
Chloroform <10 <10 <10
Dichlorobromomethane <10 <10 <10
Dichlorodifluoromethane <10 <10 <10
1,1-Dichloroethane <10 <10 45
1,2-01chloroethane <10 <10 <10
1,1-Ofchloroethylene <10 <10 91
1,2-Oichloropropane <10 <10 <10
1,3-Dichloropropene <10 <10 <10
Ethylbenzene

<10 <10 <10
Methyl Bromide

<10 <20 <10
Methyl Chloride

<10 <10 <10
Methylene Chloride

<10 <10 <10
1,1,2,2-Tetrachloroethane <10 <10 <10

'} Tetrachloroethylene <10 <10 <10
Toluene

<10 <10 20
,

.

Y.
Y

,

-
__ ..
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C,IX fqh HYOHO RESEARCH SERVICES
y.. Water Management Divmon

Ctow Corpoestion 3
313/334 4747.

1-10-84

PRIORITY POLLUTANT ANALYSIS Concentration, ue/1

Client !.0.: 739 W #40 W f43 W

Hydro Number: 72613 72614 72615

Volatile Organic Compounds '

trans-1,2-dichloroethylene <10 <10 6800
1,1,1-Trichloroethane <10 <10 <10
1,1,2-Trichloroethane <10 <10 <10
Trichloroethylene <10 <10 5200
Trichlorofluoromethane <10 <10 <10'

Vinyl Chloride <10 <10 220

'

)
_>

.

4

9

,
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.
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, qA MYDRO RESEARCH SERVICES
f M Water Management Divmon

'

' Ciew Corporation )
313/3344747.

'

SCA Chemical Services Inc. 1-10-84
5 Middlesex Avenue.

Somerville, Mass 02145
iAttn: Mr. John Di Napoli-

*

PRIORITY POLLUTANT ANALYSIS Concentration, vg/l
Client I.D.: 745 W #47 W

,

Hydro Number: 72616 72617
'

Volatile Oroanic Compounds
,

,

Acrolein <500 <100
*

Acrylonitrille <500 <100.

Benzene 10,000 1200
Bis (Chloromethyl) ether <50 <10
Bromoform <50 <10

C'arbon Tetrachloride <50 <10
Chlorobenzene <50 <10

) Chlorodibromomethane <50 <10
Chloroethane <50 <10
2-Chloroethylvinyl ether <50 <10
Chloroform <50 <10

Dichlorobromomethane <50 <10
Dichlorodifluoromethane <50 <10
1,1-Dichloroethane 400 29
1,2-Dichloroethane 200 <10
1,1-Dichloroethylene 50 100
1,2-Dichloropropane 200 <10
1,3-Dichloropropene <50 <10
Ethylbenzene 1400 1900
Methyl Bromide <50 <10
Methyl Chloride <50 <10
Methylene Chloride <50 <10
1,1,2,2-Tetrachloroethane <50 <10
Tetrachloroethylene 2000 290
Toluene 15,000 3700

L
J
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' A HYORO HE$EARCH SERVICES

g y Water Management Ow+on
Clow Corporation y
313/3344747.

1-10-84

PRIORITY POLLUTANT ANALYSIS Concentration, uo/l

Client !.0.: f45 W #47 W

Hydro Number: 72616 72617
*

Volatile Organic Compounds

trans-1,2-dichloroethylene >60,000 30
'

1,1,1-Trichloroe th ane <50 3400
1,1,2-Trichloroethane <50 <10
Trichloroethylene >100,000 4600

Trichlorofluoromethane <50 700
'

Vinyl Chloride 1,000 <10

.

O

4

4

e

* >

, - ,
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A g HYDRO QESEARCM SERVICES
..

,

g'7
{

, Wattf Management Div+on
Clow Corporation - -)

SCAChemical' Servi 2di''lnd* 1-10-84
5 Midditsex Avenue
Somerville, Mass 02145
Attn: Mr. Jchn Di Napoli

PRIORITY POLLUTANT ANA1.YSIS Concentration, ua/1

Client 1.D.: f45 W

Hydro Number: 72616
'

.

Base Neutral Comeounds

Acenapthene 12,000
Acenaphthylene <1000
Anthracene 16,000
Benzidine <1000

Benzo (a) anthracene 1900
Benzo (a) pyrene 1500

)
3,4-Benzofluoranthene <1000
Benzo (ghi) perylene <2500

Benzo (k)fluoranthene 1200
Bis (2-chloroethoxy) methane <1000
Bis (2-chloroethyllether <1000
Bis (2-ethylhexyl)phthalate <1000
4-Bromophenyl phenyl ether <1000

,

Buty! Benzyl phthalate <1000 '

2-Chloronaphthalene <1000

4-Chlorophenyl phenyl ether <1000 .

Chrysene 2400
'

Dibenzo(a.h) anthracene <2500
1,2-Dichlorobenzene <1000
1,3-Dichlorobenzene <1000
1,4-Dichlorobenzene <1000
3,3'-Dichlorobenzidine <1000

.

Diethyl phthalate <1000

) Dimethyl phthalate <1000
01-n-butyi phthalate <1000

.
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' q Ag gy HYDRO RESE ARCH SERVICES

-
.

*
. 1 Water Mano;cment Divts.one

Clow corporation 3
313/3344747.

40-84
*

.

PRIORITY POLLUTANT ANALYSIS Concentration, uo/1
.

Client I.D.: f45 W

Hydro Nur.ber: 72616

Base Ne'utral Compounds

2,4 Dinitrotroluene <1000
.2,6-Dinitrotoluene <1000

Di-n-octyl phthalate <1000

1,2-Dipheny1hydrazine <1000

Flucranthene 1800

Fluorene 13,000

H,exachloroben zene <1000

Hexachlorobutadiene <1000
,

H,exachlorocylopentadiene <1000

Hexachloroethane <1000

Indeno(1,2,3-c'd) pyrene <2500
Isophorone <1000
Napthalene 260,000

Nitrobenzene <1000

N-Nitrosodimethylamine 410,000

N-Nitroso-di-n-propy1 amine <1000

N-Nitrosodiphenylamine <1000

Phenanthrene <1000
Pyrene 3900

1,2,4-Trichlorobenzene <1000
.

Acid Comoounds

2-Chlorophenol <200
2,4-Oichlorophenol <200
2,4-Oimethylpher ol <200

x

') 4,6-Dinitro-o-cresol <1000 -

2,4-Oinitrophenol <1000
Nm ?-Nitrechenol <200 J

__.
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SPECIAL PROVISIONS

SECTION II

EXISTINC F A C T 1. I T I E S

This section discusses exisiting facilities and the Contractors
responsibilities with respect to them. Figure 2 indicates
locations of test pit s, monitoring wells, an oil transmission
line and surface vessels.

The Contractor shall remove the vessels from the affected area.
They shall be placed on the Own e r's property at the direction of
the Owner. For bidding purposes, the Contractor shall assume
relocation to the southeast site entrance as shown in Figure 1.

Three monitoring wells inside and four monitoring wells outside
the slurry vall enclosed area are required as part of this
project. The approximate locations are indicated in Figure 3. If
an exis ting monitoring we 11 o r pie zomete r is acceptable to the
Engineer, the Contractor may do what is required to_ upgrade such
exis t ing we 11 to mee t o r e xc eed t he requiremen t s o f a new we 11.
All existing monitoring wells or pie:pmeters to be surrounded by
the slurry wall vill not be upgraded and vill be abandoned as per
the State of Michigan DNR regulations before being covered by

J fill and/or a clay cap. See "S p e c i f i c a t io n s Ground / Water-

Monitoring System" for the monitoring well installation
requirements.

.

e

/
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SPECIAL PROVISIOffS

SECTION III

SOIL EROSION AND SEDIMENT CONTROL.

-

The Contractor is reponsible for constructing, implementing and
maintaining all soit erosion and sediment control measures that
are deemed necessary to minimiee ecological damage to the surface
waters of the State of Michigan. Damage vill be minimized by
stabilizing disturbed areas and by removing sediment from
construction site discharges. Construction a c t iv it ie s vill be

*

planned and executed to minimize the area and duration of site
'

disruption. The soil erosion and sediment control plan, as
presented below, represents the minimum cont ro l to be included by
the Contractor during the term of the contract. Further measures

required by additional f ederal, state and loca1 authoritiesas-

vill apply.

The Contractor shall adhere to the following soil ero sion and
sediment control measures as a min imum:

1. All soil erosion and s ediment contro l mea sures are to be
installed prior to any major soil disturbance, or in) their p roper s equenc e, and maint ained un til pe rmanen t,

protection is established.

2. Any distu rbed areas that will be left expo s ed f o r mo re
than thirty (30) days, and not subject to construction
traffic, vill immediately receive a temporary seeding.
If the season prevents the establishment of a temporary
cover, the disturbed areas vill be mulched with strav or
equivalent material at a rate of two (2) cons per acre.

3. Permanent vegetation to be seeded or sodded on all
exposed areas within ten (10) days after final
grading. Mu Ich to. be u s ed a s nece s s a ry f or pro t ec t ion
until seeding is established.

4. Immediately following initial disturbance or rough
grading, all critical areas subject to erosion (i.e.
steep slopes and roadway embankments) vill receive a
t empo ra ry s eeding in comb ina t ion with s t raw mu I ch o r a
su it ab l e - equiv a l ent at a rate of 1.5 t on s per acre.

.

; 5. The local soil conservation district office shall be
'

notified 72 hours in advance of any construction
j activity that disturbs the land surface.

| . ) thirty
In the event that construction is halted for periods greater than

'

(30) days. areas disturbed by conetruetien vilI be
stabilized by seeding. -Temporary vegetative stabilizat ion may be
performed by conventiona1 seeding methods such as by hand,
cyclone seeder, drill, cultipacker type seeder o r equ iv a l ent.,

The hydroseeding method may also be-used.
.

., - , - - - . . . .- -. - , .. -~ . -. .-
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1. Seedbed Preparation: All stones two (2) inches or larger
in any dimension, and all other debris such as tree roots, logs,
pieces of concrete, etc., will be removed. Fertilizer (12:12:12)
will be applied at a rateof 500 l b. p e r a c r e. Also pulvarized
dolomitic line s t one vill be app lied a t a r a t e of 2 t on s p e r a c re.
Fertilizer and limestone vill be worked into the soil as nearly
as practical to a depth o f f ou r inches with a d is c , springtooth
harrow, or other suitable equipment. The final harrowing or
discing operation shouId Se performed on the general contour
until a reasonable uniform seedbed is prepared. If traffic has
compacted the soil, the area vill be retilled and firmed. If the
hydroseeding method is used, fertilizer and limestone may be
included in the seeding slurry mixture.

2. Seedine: The s e e d m .*. x t u r e for temporary eegetative cover
will consist of 50 lb. annual ryegrass and 50 lb. perennial
ryegrass, per scre. In the event seeding cannot occur as
determined by the Engineer, disturbed areas vill be temporarily
s t abiliz e d wit h ancho red nu I ch. Seed applied by conyentional
methods vill be applied to a depth of 1/4 to 1/2 inch.
Hydroseedings may be left on the soil surface.

3. Mg1 chine Muleb vill be'placed immediately after
seeding. Mulch vill consist of either unrotted hay or small

-) grain strav spread unif o rmly by hand or mechanically at a rate of
1.5 tons per acre and anchored immediately after placement. Mulch
anchoring vill consist of liquid mulch binder or netting tiedown. i

Liquid mulch binders, when used, vill consist of one of the
following:

'- Synthetic or organic binders such as Curasol, Terra-Tack 1,
or e q u iv a l e n t at rates recommended by the manufacturer.

Combined wood cellulose fiber mulch / tack products such as-

Conweed Hydro Mulch or equivalent at a rate of 400 lb. per acre.
Mulch nettings may be used in place of liquid mulch binders.
Mu lch ne t ting s will consist of either jute, paper, excelsior,
cotton, or plastic, and vill be anchored on three f oot centers
by firmly staple rg the ne t t ing into the soil over the strav or
hay mu l c h. Rega.dless o f t he ancho ring ae thod emp loy ed, mu i c h
anchoring vill be performed immediately af ter placement of hay or
straw mulch.

Permanent veeetative Stabilization Stabilization with vegeta--

tive cover vill be performed. In the event that seeding cannot
occur as determined by the Engineer, disturbed areas vill be
temporarily stabilized with anchored mu lch.

Permanent vegetation vill be applied as discussed in Paragraph
2.4.5 of "Speeifications: Cover De s ig n."

-)
Hav Bale Berms

Stockpile Protection: - The Contractor vill construct hay bale
berms around all rtockpiles of fill, topsoils, and excavated

.
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overburden thet are to remain exposed for periods great er than
one week and when runoff from these s tockpil e s nay enter state
waters. Hay bale berms vill be anchored and constructed as
specified in the attached Figure 4, and will be maintained in
good operating condition by the Cont rac tor unt il they are removed4

and the stockpiling areas are brought to fila 1 grade and
stabilized with permanent v ageta tiv e c o v er. 'D e * stockpiles lie
on paved surfaces, the Cont rac tor will renove i*. aal stockpiled
materials to the maximun extent practicable bessre. removing the
hay bale berms. It vill be the responsibility of the Contractor
to remove all hay bale beros from the construction site after the
stockpiles are depleted. Where applicable, stockpiling areas
vill be stabilized by permanent vegetative measures.

Maintenance of Control Measures

Maintenance of a11 soil e ro s ion and sediment control measures
vill be the responsibility of the Contractor during construction.
The Contrac tor vill maintain structural and non-structural
measures such that soil arosion is minimized throughout the

,

construction period. Whou complete site stabilization is
achieved, the Contractor vill be responsible for removal of
remaining control structures and return of dis tu rbed areas to +

pre-construction grade. These areas will then be permanently
vegetated as specified in the plan.

'

Following the completion of construction activities onsite and
the restoration of construction areas as discussed in Section 2
by the Contractor, the Owner or their representative vill be
responsible f o r maint enance of all permanent soil erosion and
sediment control measures.

\
|
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SPECIAL PROVISIONS

SECTION IV

MISCEttANEOUS REOUTREMENTS

ON ROAD VEHICLES:

The Contractor shall be responsible for removing all soils from
all vehicles to the satisfaction of the Engineer which leave the
construction site prior to traveling on local, state or federal
roads. The sit e f or c leaning s ha ll be d e s igna t ed by the_ Owner.
Cleaning of all vehicles shall be accomplished by-scraping all
soil from tires and other accessible areas. If additional
cleaning is required, the Owner shall provide the necessary
equipment to accomplish it. The Cont ractor is r e s po n s ib l e for all '

labor and vaste disposal costs related to vehicle cleaning.
Cleaning is required to minimize tracking of dirt onto local
roadways.

WASTEWATER:

The Contractor shall collect a l l w a t e 'r g e n e r a t e d from, but not be

T limited to, the following operations: (1) vehicle cleaning,
J (2) monitoring well installation, and (3) monitoring well

development. The collected water shall be hau l ed to a State
approved vastewater treatment facility for disposal. The
Contractor shall submit a letterof intent to accept the wa t er
from one or more possible facilities with their bid. For bidding
purposes, the Contractor shall estimate a total of one thousand
(1000) gallons of water shall be collected. Under no
circumstances shall this wa t er be allowed to enter onsite or
neighboring soils or water bodies.

PERMITS!

The. contractor shall be responsible for obtaining all necessary
local, state and f ederal permits required to complete the work in
a lawful manner.

.)

36
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SPECIAL PROVISIONS

SECTION IV

MISCELLANEOUS REQUIREMENTS

ON ROAD VEHICLES:

The Contractor shall be r e s pon s ib l e for removing all soils from
all vehicles to the satisfaction of the Engineer which leave the
construction site prior to traveling on local, state or federal
roads. The site f or cleaning shall be d e s igna t ed by the 0vner.
Cleaning of all vehicles shall be accomplished by s c raping- a ll
soil from tires and other accessible areas. If additional
cleaning is required, the Owner shall provide the necessary
equipment to accomplish it. The Contractor is r e s po n s ib l e f or all
labor and vaste disposal costs related to vehicle cleaning.
Cleaning is required to minimize tracking of dirt onto local
roadways.

WASTEVATER:

*

The Contractor shall collect a l l wa t e'r g en e ra t e d f rom, but not be

T limited to, the following operations: (1) vehicle cleaning,
) (2) monitoring well installation, and (3) monito ring we ll

development. The collected water shall be hauled to a State
approved vastewater treatment facil.ity for disposal. The
Contractor shall submit a letterof intent to accept the wat er
from one or more po s s ib l e facilities with their bid. Fo r bidding
purposes, the Contractor shall estimate a total of one thousand
(1000) gallons of water shall be collected. Under no
circumstances shall this water-be allowed to enter onsite or
neighboring soils or water bodies.

PERMITS:

The Contractor shall be responsible for' obtaining all necessary
local, state and federal permits required to complete the work in
a lawful manner.

.
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SECTION 1

SPECIFICATIONS

SOIL /BENTOMITE SLURRY WALL

1.1 SCOPE

This section of the Specifications defines the mininum
requirements to f urnish and install a soil / bentonite s lurry wall,
a minimum of thirty-six (36) inches wide, around a vaste disposal
area at the location indicated in Figure 3. The Contractor is
responsible to take all steps to install a sl with a10-y r ry wa l lp e rme a b ilit y o f less than or equal to 1 x en/sec whether
such steps are indicated herein or not.

,

The slurry wall sha11 extend from a preconstructed working
platform across the site to a minimum of two (2) feet be lov the
top of the glacial till. Total depth of the vall is estimated to
vary from seven (7) feet to f.ifteen (15) feet. The approximate
length is three thousand (3000) feet. The vall shall be
in s t a lled u sing the slurry t rench me thod o f exc av a tion. Only
import ed mat eria l is to be used f o r cons t ruc tion o f the slurry
wall.

I

1.2 CONTRACTOR QUALIFICATIONS

The Contractor shall submit evidenc e of experience in s lurry vall
construction of similar magnitude to this project. The
Contractor shall also p ro v id e resumes of competent, affiliated
personne1 experienced in this type o f cons t ruction and ab le to
satisf actorily carry out the opera tions specified herein. One
person, designated " Slurry Wall S p e c i a l i s t ," shall be :
de signated and must be emp loyed by the Cont rac tor. This person
shall b e a s signed f u 11-t ime to this project _for its duration.
This person shall be responsible f or all a spects of the slurry
vall installation including, but not limited to: composition,
mixing, placing, cleaning and maintaining the slurry and
backfill10-g produc et a slurry wall with an in-place permeability

em/sec or less. 'of 1x

1.3 SUBMITTALS

Submittals during construction shall be made as required by these
specifications. In addition, the f o l lowing information shall be
submitted b y t h e C o.n t r a c t o r p r i o r t o the s t a rt-up of any on sit e
construction:

/ A. Contractors proposed schedule and operations sequence .

B. Source of all impo r t ed ma t e r ia l s and report of analysis or
certificate as follows:

37-
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1) Bentonite and UltraSeal N, or Equivalent: Certificate
of Comp 1 ianc e

2) Soil: Report showing gradation, Atterberg 1. i m i t s and
moisture content

C. Soil / Bentonite mix design and trial mix anelytical reports
including slump, Atterberg limits, moisture content,
density, gradation, permeability and total centonite content
on at least f our (4) samples of the C o n t'r a c t o r ' s design mix
showing conformance with the specifications.

D. A sample of approximately fifty (50) pounds of each imported
material including backfill, unaltered bentonit e and
Ul traSeal N. or equiva lent

1.4 SITE P REP A RA TI O!1

1.4.1 Road Access

R:ad access to the site already exists; therefore, road
construction is not necessary. Hovever, it is t he Con t ra c t o r's
responsibility to determine if the road capacity is sufficients

) for .he vehicles planned for the implementation of this contract
and ta upgrade the road as necessary. The Contractor is also
responsible for restoring the access roads used during this
project to their pre-project condition unless otherwise directed
by the Duner or Engineer.

1.4.2 Clearine

The affected area shall be c l e a r e d o f 'a l l trees, brush and other
debris by the Contractor. Stumps shall be removed. All
vegetative debris may be disposed of onsite in the lov lying area
t o t he. no r t h o f the affected area as directed by the Engineer.
All non-vegetative debris, such as tankage, must be removed from
the a f f ec ted area and relocat ed by the Cont rac tor. For bidding
purposes include relocation of three (3) tanks to the owner's
property accessway to the southeast as shown in Figure 1.
Transport beyond this area shall be reimbursed a s described in
Paragraph 9.03 of "G e n e r a l Conditions."

1.4.3 Initial Filline

The Contractor shall provide and place sufficient fill, as
described in Par ag raph 2.4 o f "S p e c i f ic a t io n s : Co v e r D e s i g n ,"
to p ro v id e adequate structural support for the vall and produce a

'

. flat site over the affected area at Elevation 587, except as
) noted belov. As some areas, particularly the southwest corner,

'

are above Elevation SC/, they are to be excavated to their proper
subgrade contour, see Figure 5. These areas should not be
excavated beyond their subgrade contour to minimize the potential
of uncovering buried vastes.

96
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The contractor is responsible for all surveying required to
accomplish the filling and excavation to complete the work as
shown in the drawings, or as approved by the Engineer.
Benchmarks located onsite shall be used as horizontal and
vertical reference points.

1.4.4 Uoper Kev Construction

After the initial fill has been placed and properly compacted,
and high spots excavated to final fill contours, as shown in
Figure 5, a compacted clay key must be installed prior to
placement of the slurryvall. The key mus t b e a minimum of t en
(10) feet vide by one (1) foot deep, as shown in Figure 6. It

_

shall be positioned with its center line matching the slurry vall
center line. It shall be installed as per "S p e c i f i c a t io n s :
Cov e r De s ign," P a r a g ra p h 2.4.2,

1.4.5 Temporary Earthwork

The Cont rac tor may make t empo ra ry mo d if ic a t ions to the grading
plan as presented above to accomodate slurry vall excavation and
placement. The area inside the to-be placed slurry vall
primarily shall be used for this purpose when possible. The use
of the surface outside of the vall shall be avoided,if possible,
to minimize soil erosion and addition of sediments to nearby

! vaters.

1.5 SLURRY WALL CONSTRUCTION

A continuous slurry wall shall be constructed with its centerline
alignment indicated in Figure 3. The excavation shall not d e v ia t e
by more than two (2) feet from the centerline unless approved by
the Owner or their representative.

The vall shall be vertical, within limitations of subsurface
condition s- and sha ll b e con t inuou s. The exc ava tion sha ll be a
minimum of three (3) feet vide and shall extend through fill,
existing native soils and a minimum of two (2) feet into the
underlying glacial till, see Figures 6 and 7.

The native soils through which the vall vill be constructed have
been previous ly described in Section I, Special Provisione, " Soil
and Water C o nd i t io n s ." These descriptions are provided as e s t'i-
mates for bidding purposes only. The Contractor is responsible
to determine soil characteristics and " top of till" in the field
along the alignment of the s lu rry wa ll. The Contractor shall
perform borings along the vall center line at a maximum spacing
of one (1) ev ery one hu nd r ed (10 0) feet. Borings shall be com-
pleted, at a minimum, four hundred (400) feet in front of the.
vall excavation at all times. If the top elevation of the
glacial t ill -in successive borings-differs by core than two (2)
feet, additonal borings may be required between them. Additional
borings requested by the Engineer shall be paid as per line item
1.04 of Exhibit C, Bid Form Paragraph 9.03, " Payment for Extra

1
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Work" of "G e n e r a l Cond it ion s."

A log of all borings including plan location, top of boring,
water elevation and top of glacial till shall be kept by the
Contractor. All boring material shall be disposed of in the
centerofthe af f ected area after logging by the Cont rac to r and
approval by the Engineer.

1.5.1 Materials

A. Water:

City water is available to the Contractor at the southeast
entrance to the Owner's property for the purpose of slurry _

generation. It i s t h e Co nt r a c t o r's re sponsibility to b ring the
water to the s lu rry mixing site by an acceptable means such as
temporary pipe, truck or other methods approved by the Engineer
and to y erif y tha t water qua lity is suitable f o r the pu rpo s e of
these specifications. If the Contractor can show to the Engineer
that local surface waters are acceptable for formation of slurry,
local surface water may be substituted f o r c i t y wa t e r. Water
used must be elean, free of floating hydrocarbons, hazardous
contaminants, acid, alkali, soluble salts or other deleterious
contaminants.

' The tests required, at the Co n t r a c t o r's expense, are analysis for
chloride, total dissolved so lid s , hardness, total organic carbon,
oil and grease, and pH. The Contractor shall also show the
slurry produced using surface waters in all ways meets or exceeds
the standards established in this specification. Under no
circumstances shall subsurface waters be used for producing
slurry.

_

Vater used shall have. a quality equal to or exceeding the
following as determined by duplicate analyses unless otherwise
approved by the Engineer:

Total Hardness 50 mg/L pH 7 +/- 1
Total Dis so lved Solid e 500 mg/L Chlorides 500 mg/L
Total Organic Carbon 50mg/L oil and Grease 50 mg/L

The test procedures required to establish water quality are as
follows:

Chloride Method 325.1, 325.2 at 325.3**
Total Organic Carbon Method 415.1
Oil and Grease Method 413.2
pH Method 150.1
Hardness Method 130.1
Total Dissolved Solids Method 160.2

** Methods for Chemical Analysis of Water & Vastes, 1979;
Environmental Monitoring & Support Laboratory, Office of
Research and Development, U.S. EPA, Cinneinnati, Ohio
45268; EPA-600-4-79-020

40
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Th e' C o n t r a c t o r is respensible for the cost of and shall supply
and operate a neans of monitoring the amount of water used. *

B. Bentonite

Two grades of bentonite are required during the construction of
the slurry wall. The first grade is required during excavation
of the t rench and f or sluicing the back f il l. During t his pha s e ,
the bentonite required shall be pulverized, unaltered sodium-
montmorillonite (bentonite): The bentonite shall meet or exceed
the requirements of the API (American Petroleum Institute)
" Specifications for Oil Well Drilling Ma t e ria l s , API S t andard

i 13 A ." The f re s hly mixed bentonite water slurry shall meet or
exceed the foilowing standards as determined by " API Standard
179, Standard Procedure for Testing Drilling F lu id s :"

1) A miminum of twenty (20) pounds of bentonite per barrel
(42) gallons of bentonite-water slurry. Additional
bentonite may be required depending on subsurface water
conditions. Other materials added to the bentonite-
wa t er mixture shall be made only upon approval by the
Engincer.

2) The bentonite-water slurry shall have an apparent
viscosity greater than 15 centipoise at 20 degrees C. as

) measured by direct-indicating viscometer or not less
than 40 seconds reading through a Marsh Funnel (1500 ml
of slurry in and 1000 ml out).

'

3) The pH of slurry shall not be less than 8.

4) The water-bentonite slurry unit weight shall not be lesa
than 1.04 g/cc.

The second phase of slurry wall construction is ins tallation of a
so il-ben t onit e mix tu re. The bentonite ma teria l used f o r this
phase shalI be UltraSeal N, physically altered, sodium
montmorillinite as manufactured by Federal Bentonite (see
attached) or an equivalent . app ro v e d by the Engineer.- Sufficient

t o p rodu c e a 1 x 10"f xed
N shalI be m with backfil1 material, describeddry UltraSeal

cm/ s ee or les s in p l ac e pe rmeab il.itybelow,
a s de t ermined by a modif ied ASTM D243 5, s e e d e sc ription o f test
in Paragraph 1.9.4 of this Section. A minimum amount of dry
bentonite (UltraSeal.N) equal to 2% by weight of the dry soil
before mixture is required. _ Pe rmeability will be determined
using the. soil-UltraSeal N-bentonite / water slurry mixture as
placed in the excavation as described in 1.5.1 C of this Section.

C. Backfill

j The materia 1 for backfi11ing the excavation sha11 be composed of
j slurry, soil and UltraSeal N. The soil shall be friable and free-

from roots, organic matter or other deleterious materials. The

41
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mixture shall be t ho rou g h l y mixed. Under no circumstances shall
the amount of UltraSeal N falI below the 2* by weight of the dry
soil m i n imu ci .

Because of the possibility of organic materials being present-in
the material removed from the excavation, these soils are not to
be considered for trench backfil1 material. These materials-
shall be mixed with imported fill to give a s t ab l e mix tu re in the
center of the slurry wall enclosed area such that final covering
of this material is maximized as directed by the Engineer.

I

imported fill material meeting or e x c _c e d i n g the physical
specifications stipulated below shall be used. Material not
meeting the specifications may be treated by screening or

,

addition of materials to upgrade it to meet or exceed the
specifications. The minimum specifications for soils used during
excavat ion backf illing are as follows:

1) Free from roots, organic matter, rocks larger than three
(3) inches or other deleterious materials.

2) Friable.

3) Have an unif ormit y coefficient greater than 41

)
4) Between twenty (20) and sixty (60) percent by weight'

(dry) passing No. 200 sieve as determined by ASTM D422.

Bentonite-vster slurry from the trench or from the mixing plant
meeting or exceeding the specifications for in place slurry shall
be'used to prepare the backfill. The slurry used to prepare the
backfill mix shall meet or exceed the following spe c if ic a t ion s as
determined by teat procedures in API Standard 13B unleas
otherwise aproved by the Engineer:

1) The unit weight shall not exceed 1.40 g/cc.

2) The maximum filtrate loss shall not exceed 30 mL in
thirty (30) minutes at 100 psig air pressure as
determined with a filter press.

Sufficient slurry shall be added to t he . soil-U l t raSea l N mixture
to obtain the _ f o llowing spec if ica t ions - f or the _ backfill:

1) llomogeneous, free from lumps greater than 6 inches,
pockets of' fines, sand or-gravel.

2) A s lump o f three (3) to six (6) inches as measured in
accordance with ASTM C143.

'

I 3) A density equal to or greater than 15 pound s/ f t greater3-

than that of the in-excavation bentonite / water slurry as
! determined by ASTM D854,

42
._, __ __ _-_ _-. _ . _ . _ _. _ . . _ _ . _ . - . . . ,_.



,

l--q

. .

!

I
1

d en/see as4) A permeability less than or equal to 1 x 10
measured in accordance with ASTM D2435 as modified in
Paragraph 1.9.4 of this Section.

If all four quality criteria c nnot be met using the above
described backfill mix, the Engineer shall recommend an
a l t erna t iv e b ack fill mix o r approve a Contractor recommended
backfill mix before backfilling of t he' exc a v a t ion shall begin.
Satisfactory compliance with these specifications must be
demonstrated by the Contractor at their expense prior to
commencement of barkfilling, as per 1.3 C of this Section and
pe riodica lly during backfilling as prescribed in 1.9.3 o f t h i s
Section.

If additional UltraSeal N is required above the specified 2%, the
material cost shall be reimbursed as priced in line item 1.03 of
Exhibit C as specified in Section 9.03 of "C e n e r a l Co n d i t ion s ."

1.5.2 Equipment

A. Trench Excavation

The Contractor is required to perform'all excavation, regardless
of subsurface conditions, as specified, shown or otherwise
required by this p ro j e c.t. Excavation shall be accomplished using-
a backhoe and/or clamahell or any other suitable piece of earth
moving equipment so that the required width (minimum of three (3)
feet) can be obtained in a single pass to the final depth of the
excavation (minimum of two (2) feet into the glacial till)
continuously along the slurry wall centerline as shown in
Figure 3. The depth of excavation shall be determined using
boring s along the s lurry wall centerline as previously described,
Paragraph 1.5 of this Section.

An airlift pump, o r ot he r suitable equipment, . shall be u sed to
clean the bottom of the excavation and/or slurry as-described
below in Paragraph 1.6.4

B. Slurrv Mixine

The Contractor shall mix the slurry in a unit which achieves
comple t e dis pers ion o f the b en tonit e in water. Pumps, valves,
hoses and all other equipment required to supply a continuous
flow of slurry to the exc a v a t ion shall be p ro v id ed and operated
by the Contractor. Storage of the slurry in shallow lagoons is
allowed within'the slurry wall c en t er l in e enclosed area. -After
the bentonite has been mixed with water, the mixture shall be
continuously circulat ed until its introduction to the excavation. '

Storage of slurry shall be provided to provide an emergency
} supp1y in the event of unexpec e ed loss to subsurface voids or

,

/ pervlous zones.

<
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C. Backfill M i x i n e.

Equipment necessary to prepare and mix the soil, UltraSeal N and
bentonite / vater slurry as required by these specifications shall
be provided and operated by the Contractor. Equipment shall
consist of suitable types of eartheoving or g rad ing equipment. *

Mixing may be accomplished by vindroving, disc harrowing,
bu11 dozing, blading or other Engineer approved methods.

D. Backfill Placement

The Contractor shall p ro v id e and operate all necessary equipment
to place the backfill material.

1.6 EXECUTION OF WORK

1.6.1 Initial Fill

The Contractor shall place sufficient imported fill material
meeting the specifications set in " Specifications: Co v e r Des ign ,"
Paragraph 2.3 to raise the affected area to a fiaal. elevation of
$87 feet, except as noted in Paragraph 1.4.3. The Contractor
shall also p ro v id e sufficient clean fill to establish a stable

) slope on the outside perimeter of the fill. The terrain and-
material which the perimeter contacts-varies. The materia 1
includes bodies of water with undefined bottom conditions,
marshland and stable soils. Ref er to Figure 5 f or loca tion o f
fill perimeter and material of contact.

The fill shall be placed in eigh t e en (18) inch lifts (maximum)
after compaction to raise the affected area to a 587 contour.
Each lif t shall be compacted to 90 percent of maximum density at
optimum water content as determined by ASTM D698. The upper six
(6) inches shall be compacted to at least 95 percent maximum dry
density as determined by ASTM D698.

1.6.2 Slurry Wall Upper Key
,

The Contractor shall excavate sufficient material along the
slurry va 11 centerline to place a compac t ed clay key along the
top of the to be ins talled slurry wall. The upper key shall be a
minimum of ten (10) feet vide (five (5) feet each side of wall
centerline) and a minimum of one (1) foot deep as shown in Figure
6 for the entire length of the slurry.vall. The clay used shall
meet the specifications established for the clay layer on the
coveras set in " Specifications: Co v e r D e s ig n," P a ra g ra ph 2.3.
The clay shall be placed in two (2), six (6) inch lifts after
compaction. The moisture content of the clay shall be maintained
at its optimum plus or minus two (2) percentage points. The clay,

.) shall be compacted to at least 95 percent of its maximum dry
'

density as determined by ASTM D698.
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1.6.3 Slurry Vall Excavation

The excavation shall proceed continuously and without undue
interruption from the starting point along the centerline and end
at the starting point. To ensure continuity at the end point,-
the Contractor sha11 re-exc av ate the firs t t e n (10) f e e t of the
s lurry vall for the entire depth of the excavation.

The excavation shall be developed to a minimum o f two (2) feet
below the top of the glacia1 till as determined by the soil
borings along the entire length. The fina1 depth of the
excavation sha 11 be mea su red by t he Cont rac to r and appro ved by
the Engineer imme d ia t e l y following excavation and-before
placement of backfill. If adjacent borings indicate greater than
two (2) f ee t difference in g lacial till elevation, one or more
intermediate boring (s) shall be taken to determine the till
contour. Extra borings as requested by the Engineer shall be
reimbursed as per line item 1.04, Exhibit C, Bid Form as
specified in Paragraph 9.03 of " General conditions."

The slurry vall shall be installed as a continuous segment. The
point o f excav a t ion sha ll no t b e g re a t e r t han on e hund r ed (100)
feet nor less than twenty (20) feet from the toe of the backfill.

Bentonite / vater slurry shall be introduced to the ex c a v a t io n at
the beginning of work and shall be maintained until the
excavation is backfilled. The Contractor shall maintain the
ex c a v a t ion's vall stability at all times for its f u ll dep th. The
level of the slurry in the open excavation shall be maintained at
no more than one foot belov the working surface at all times.
The Contractor shall have personne1, equipment and materials
ready to raise the level at any time. This includes designating
pe rsonne1 f amilia r with the equipment to be on call during of f
hours, holidays and weekends.

If for any reason, it is necessary for the a lurry wall to be
constructed in more than one continuous segment, r e-ex c a v a t io n of

1 a section of the vall is necessary. Ten (10) f ee t of backfill,
from the point the backfill rises above the : lurry and f or the
en ti re d ep th o f excav a t ion, s ha l l be re-exc a v at ed. Except for
causes which the Owner or their representative are responsible,
or are considered an A c t-o f-Go d , the _ Contrac tor is re spons ib le
for all costs of the re-excavation. For those exceptions listed
above, the Contractor shall be reimbursed as per Section 9.03 of
" General Co nd i t io n s ."

1.6.4 Excavation Bottom Cleanint

Upon completion of ex c a v a t io n and prior to placement of backfill,
any loose material, cuttings, or settled sand or sediment shall
be removed from the bottom of the cut with the excavation

) equipment or other suit ab le means such as air lift pumps.
s

If the unit weight of the in place slurry fails to meet contract
limits, or becomes unworkable, the slurry shall be removed from
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the excavation by means acceptable to the Engineer. Excess
'

solids shall be removed from the slurry by screening, centrifugal
type desander or other means acceptable to the Engineer before
the slurry may be reused.

1.6.5 Backfil1

After the bottom of the excavation has been cleaned as discussed
above and the bottom has been sampled, as per Paragraph 1.9.2 of
this Section backfill shall be mixed and placed in the
excavation.

A. Mixine

The Contractor shall prepare and mix the soil, UltraSeal N and
bentonite / vater slurry as specified in Paragraphs 1.5.1 and 1.5.2
of this Section. Sluicing with slurry shall be used during
blending. Under no circumstances will aluicing with water be
allowed.

B. Placement

The Cont ractor shall place the backfill continuously from the
beginning of the excavation in t h e d i' r e c t i o n o f t h e d i g g i n g , to
the end of the excavation. Backfill placement shall proceed so,

I the surf ace of the backfill below the surface o'f the slurry shall
f o l low a reasonable smooth grade and shall not have hollows which
may trap pockets of slurry during subsequent b a ck f i l l in g .

The backfill shall not be dropped or deposited in any manner
which will cause particle segregation. Free-dropping of backfill
through the slurry will not be permitted. The Contractor shall
rod the surf ace of the backfill as nece ssary to maintain a lope
and avoid pockets.

Initial backfill shall be placed by lowering it to the bo ttom of
the excavation with a c lamshell bucket or b'ackhoe or other means
approved by the Engineer until the surface of the backfill rises
above the surface of the alurry at the beginning of the
excavation. Additional backfill may then be placed in such a
manner that the subsequent backfill enters the excavation by
s l id in g down the forward face of the previously placed backfill.
A bulldozer, or other acceptable piece of equipment, may be used
to pile sufficient amount of backfill on the edge o f t he in-p l a c e
backfill to cause a s lump and s liding ac tion on the f ac e of the-
previous ly placed fill.

I f p l a c'e m e n t o f the backfill is s topped f or any.rea son f o r a t ime-

exceeding seventy-two (72) hours, backfilling shall be considered
non-continuous. A - po rt ion of the backfill must be re-excavated

) as per Paragraph 1.6.3 of this Section unless otherwise approved
.' by r. h e Engineer.
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1.7 TREATMENT FOR TOP OF SLURRY WALL

Upon c omp l e t io n of backfill placement to the_ satisfaction of the
Engineer and before significant drying of the backfill can occur,
the Contractor shall cap the s lur ry vall with the first six inch
lift of c lay a s p e r "Sp ec if ic a t ion s : Co v e r De s ig n ," P a r a g r a ph
2.4 to a minimum of five (5) feet of each side of the centerline.

.

1.8 CLEAMUP

After the Contractor has completed backfilling and installing the,

first six (6) inch lift over the slurry vall, all remaining,
excavated material and slurry shall be removed from the working
surfaces. The s lurry shall be disposed of by spreading in t hin

'

layers within the slurry vall enclosed area. These layers shall
be mixed with the surface soils to provide stability. Slurry
shall not be left in ponds. All slurry s torage pond s shall be
pumped dry and backfilled. All excavated materials not
previously removed from the work area shall be mixed with
imported fill to give a stable mixture in the center of the
slurry wall enclosed area as directed by the Engineer.

,

1.9 QUALITY CONTROL

The Contractor is reponsible for maintaining quality control for
the slurry vall cons t ruc t ion. A licensed Prof essional Engineer in
.the State of Michigan shall be responsible for directing the
quality c on t ro l program. A licensed Land Surveyor in the State
of Michigan shall be responsible for all surveying requirements.
All test work required by these specifications may be conducted
onsite by qualified Contractor personnel, as indicated by their
resume (s), or by a subcontracted laboratory except for tests
required by Paragraph 1.9.5 of this Section which must be
conducted by a non-affiliated, State of Michigan recognized
laboratory. If the Contractor uses an onsite laboratory
facility, those facilities shall be made availabe to the
Engineer.

1.9.1 Trench Continuity

The Contractor shall be re spon s ib l e for demonstrating to the
satisfaction of the Engineer that the excavation is continuous.
Continuity shall be assured by t he mo vement of the excavation
equipment. Digging too l s mu s t be able to pass v ertically f rom
top to bottom of the excavation as we11 as move horizontally
along the center line of the excavation at any elevation from top
to bottom without encountering any unexcavated material.

) 1.9.2 Excavation Deoth

The Contractor shall be responsible f or d emons t ra t ing to the
satisfaction ofthe Engineer that the excavation is a minimum of
two (2) feet below the top of the subsurface glacial till.
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Penetration by the bottom of the excavation of the glacial
till shall be demonstrated by the fellowing procedures:

1) Borings along the s lu rry va 11 centerline (100 - f e e t on
center) shall be taken ahead of the excavation to
determine the till top e l e v a t i o n '. If adjacent borings
indicate greater than two (2) feet difference, the

*

distance shall be halved and another boring taken until
the difference is less than two (2) feet.

2) Observation of the material removed from the exc a v a t ion
shall be'made by the Contractor and Engineer to
determine continuous penetration along the entire length
of the construction.

3) After the excavation bottom has been cleaned, the
Contractor shall measure the actual excavated depth and -

take at least one sample of the native soil at the
bottom every thirty (30) feet along the entire
excavation. The sample may be obtained by split-spoon,
by use of the excavation equipment or other means
approved by the Engineer. A minimum of three (3) inches
of samples is required.

If this procedure indicates insufficient excavation, the
Contractor is responsible, at no additional cost to the Owne r,

) for further excavation and rechecking to ensure the specified
depth has been obtained or exceeded.

1.9.3 Slurry and Baekfill

Testing requirements for slurry and backfill are as follows:

A. Slurry

1) Materials

o Bentonite: Certificate of compliance with the
specification shall be obtained f rom the material
manufacturer.

o Water: The Co'ntractor must submit an analytical
report from a state recognized laboratory,

~

independent o f the Cont rac to r, Owner and Eng inee r
certifying the water meets the water. quality
criteria set forth in P a r a g r a p h 1.5.1 of this
Section.

If onsite surface water or water other-than city water
supplied to the s it e is to be used, the Contrac to r sha l1
submit a sample of the alternative water.aupply and -the

_

h city water to the bentonite manufacturer for testing
7 with the bentonite.to be used. A test report from

the manufacturer with their recommendations shall be
submitted to the Engineer for evaluation.
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2) As Introduced to the Excavation
'

A complete series of tests shall be conducted by the
Contractor on slurry ready for introduction to the
excavation at least once per shif t o r ea ch t ime a mix
is prepared, whichever is most frequent. The series
includes pH, unit veight and viscosity.

3) In the Excavation

Slurry in the excavation shall be tested by the
Contractor at least once per shift to detetmine
unit weight and filtrate loss. The sample shall be
obtained from near the bottom of the- excavation near
the active excavating site.

B. Backfill

1) Materials

o UltraSeal N or equivalent as approved by the
Engineer: Certificate of compliance with the
specifications shall be obtained from the material
manufacturer.

~.\

) o Bentonite / vater slurry: Testing of material removed
from the excavation and/or the slurry mixing system
must indicate the slurry meets or exceeds the
quality specified herein for s-lurry in the
excavation. -

o Soil: The Contractor shall test all soils prior to
mixing with other components for gradation.

Testing frequency will be as directed by the
Engineer with a minimum of one series of tests per two
hundred (200) cubic yards of soil or every-two hundred
(200) feet of excavation backfilled whichever is
less. One series of tests shall be conducted prior
to any excavation. If s ign if ic an t variations in results
occur, more frequent testing vill be required.

o Backfill Mix: The Contractor shall test the backfill
prior to placement in the excavation for slump,
permeability and unit weight. The testing
frequency shal1 be the same as that
established for the soil.

Testing of samples shall commence within one hou r o f 's amp ling
unless otherwise approved by the Engineer. All test results
shall be documented and submitted to the Engineer as soon as theyj

/ are available. Permeability results shall be submitted
within twenty-four (24) hours of sampling.
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If test results do not meet the requirements of this
specification, all material placement vill cease. All placed
material _ since the previous acceptable test result s vill be re-
excavated at no cost to the Owner unless the Engineer may be
shown with documented evidence that the deviation from
specification occurred e1sewhere. This proof is the
re s ponsibility of the Contractor. If s a t i:f a c to ry e v id en c e is

providej,cm/seere-excavation of only the material failing to meet the
1 x 10' permeability specification plus ten (10) feet on
each side must be undertaken.

1.9.4 Permeability Testint

Permeability tests s ha 11 be made by the Con t rac tor on backfill
samples prior to and during construction of the s lu rry vall .

Test methods and apparatus shall be a modification of the
standard on e-d imen s ion a l consolidation test ( A ST }! D2435) using a
fixed ring consolidometer. The minimum sample diameter shall be
100 millimeters to minimize boundary effects. The sample height
shall be between 30 and 5 0 millime t e rs. The porous stones on
each face of the sample shall be replaced with a disposable
filter medium consisting of fine sand (ASTM D1556, Parag raph 2.2)
and filter cloth. The filter cloth shall be a voven geotextile

g and have an effective opening size (E.O.5) e qu iv a l e n t to the 70
/ to 100 sieves. The consolidomoter shall be calibrated at the

beginning of the work to determine flow rate of the apparatus
without the s p 's c i m e n and shall be recalibrated during
construction as Jeemed appropriate by the Engineer.

The backfill sample to be tested shall be poured into the
consolidometer ring and lightly tamped, rodded and/or vibrated
t o work void s out of the specimen. Determite the thickness-of
the test specimen to within one m i l l im e t e r. Inundate the sample
and filter media and keep saturated throughout the test. Apply a
seating pres sure of 100 g r ams p e r s qu a re c en t ime t e r (g / cm ) to

yt h e extensometer, then apply a test pressure of 1,000seat
(g/cm ) and maintain constant throughout the test. The test
pressure shall be applied at a lighter load if the sample-seems
to s he a r du ring testing. Record the change in thickne s s of the
sample at 0.10, 0.25, 0.50, 1.0, 4, 8, 15 minute's, etc. as
specified in ASTM D2435. Plot the change in thickness readings
versus the square root of time in minutes and determine 90
percent primary consolidation time and the coefficient of
c on so l id a t ion (cv) :i n accordance with the procedures described in-
ASTM D2435.

Calculate the permeability of the test sample by the following
equation:

(dh/h) (w/dp) (cv)k =

where: k coefficient of permeability (cm/sec)=-

dh = change in thickness of sample (cm)
thickness of sample (cm)h =

v = unit weight of water (g/cm3)
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change in pressure (g/cm3)dp =

coefficient of consolidation (cm 2)cv =

1.9.5 Final Testinc

After construction of the s lurry vall is complete, including the
placement of the first clay lift, the Contractor is responsible
to demonstrate to the Engineer and Owner the satisfactory
placement of the slurry wall. Demonstration of satisfactory
placement is to be done by analysis of three samples from the
vall. The samples shall be obtained at mid-depth, on center at
the three int e r io r qu a rt e r poin t s o f the vall length. Samples
sha11 be collec ted by She 1by tube or other device yielding an
undisturbed s amp l e app rov ed by the Engine e r. Samples s ha 11 be
analyzed for grain size distribution and permeability.
Procedures for these tests are as described in these
specifications. Samples shall be analyzed by a S t a t e o f !!ic hig an
recognized soils laboratory independent of the Contractor, Owner
and Engineer. An original, certified, ana l yt ic a l report from the
laboratory must be provided to the Engineer.

If the results
10'g t h e s e

o tests ind ic a t e -t he permeability is in
cm/sec, the Contractor is responsible for allexcess of 1 x

appropriate remedial action as defined by the Engineer at no
additienal cost to the Owner.

) 1.10 DOCUMENTATION. *

Resuits of all tests performed in accordance with these
specifications vill be recorded by the Contractor on forms
acceptable to the Engineer and signed by the Con t ra c t o r's project
Engineer and the En g in e e r's onsite representative. Results will
be submitted daily to the Engineer. All submittals may be
photocopies bearing an original signature except for the
permeability test report obtained on the in place s lurry vall
which must be an original.

All results must be available to the Engineer for inspection at
any time including holidays. veekends and after hours if
Contractor personnel are onsite.

A report signed by the onsite Slurry Wall Specialist, a Michigan--
registered Professional Engineer and a Michigan registered Land
Surveyor document ing the ins tallation of the s lurry vall s ha ll_ be
submitted to the Engineer upon completion of the slurry

| installation. This report shall inc lude ma t e ria l quantities,
equipmert used, labor and dates of installation. A description
of the installed slurry wall shall a l so - be part of the report and
shall include copies of all test resuits, boring and quality
control resuits obtained during slurry vall in s t a l l a t ion.

>) 1.11 METHOD OF PAYMENT
J

Payment sha ll be mad e to the Contrac t or ba sed on a square f oot of
installed s lurry wa l l as specified'herein. The square footage of
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the s lurry vall shall be the su= of the areas o f the v er t ic a l ~
plane sections between consecutive borings. The section areas
shall be determined as follows:

(The horizontal length of the vall between consecutive
borings a s determined by survey) times (the vertica1 depth
along the slurry vall centerline)

The vertical depth between the borings shall be the average
depth of the two borings; the depth determined as follows:

4

(Working platform elevation minus top of till elevation as
determined by borings) plus two (2) f e e t,

The square foot cost shall be as per line item 1.02 of Exhibit C.
Additional UltraSeal N or equivalent, (greater than specified 2%
by weight of dry soil) shall be paid as per line p6y 1.03 of
Exhibit C. Borings requested by the Engineer shall be paid as
per line item 1.04 of Exhibit C. Exhibit C is the Bid Form. The
initial fill prior to in s ta l la t ion of the slurry vall shall be
paid as a lump sum under line item 1.0 5 o f Exhibit C, Bid Form.

.

, .,
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SECTION 2

SPECIFICATIONS:
.

COVER DESIGN

2.1 SCOPE

j.

This section of the S p e c i f i. c a t i o n s defines the minimum
requirements to furnish and install a multi-media cover over the
slurry wall enclosed portion of a vaste disposal area at the
location indicated in Figure. 3. The requirements include
providing all equipment, materials and labor, and performing all
necessary tasks to construct a multi-media cover to the
specifications established herein.

The cover shall consist of three distinct layers rising from the
slurry vall work platform elevation (587 feet MSL) to a maximum
o f $97.5 MSL. The cover will be made of imported fill to create '

the foundation for a clay cap which in turn is covered with
vegetated topsoil.

2.2 SUBMITTALS

Submittals during construction shall be made as required by these
specifications. In addition, the following information shall be
submitted by the Contractor prior to the start of any onsite
construction:

A. Contractors proposed schedule and operations sequence

B. Source of all imported materials and report of analyis or
certificate showing the materials meet or exceed the quality
specified herein- -

1) Fill: Gradation, Compaction Density

2) Clay: Gradation, Atterberg Limits. Unified Soil Classifi-
- c a t i'o n , Moistu re Content,- Compaction Density

3) Topsoil: Gradation, Compaction Density, Chemical
Anal ~ysis for Lime and Fertilizer Requirements

4) Seed Mix: ' Certificate Guaranteeing Composition and
Germination Rate

1

-

2.3 MULTI-MEDIA CAP CONSTRUCTION

A cap covering the s lu rry va l l enclosed portion of the vaste
- disposal area, the s lurry va ll and approximately twenty (20) fe'et

beyond (outside) the slurry wall centerline shall be constructed
a s shown in Figure s 5, 8 and 9.-
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The foundation f i l l s h a l .1 ' b e ' p l a c e d a n d c o m p a c t e d a s d e s c r i b e d
herein. Approximately 8 0,000 c ub ic yards of fill material is
required. The amount of material required shall be determined by

,

the Contractor.

A minimum of two (2) feet of compacted clay shall be placed over
the f oundat ion fill mat eria l following the same shapes and slopes
established by the foundation material. Approximately 45,000
cubic yards of clay shall be required. The Contractor shall be
responsible for determining the volume of c lay required.

Atop the clay layer, a six (6) inch layer of topsoil shall be
placed following the same shapes and slopes as established by the
previous layers. Approximately 11,250 cubic yards of topsoil
sha11 be required. The Contractor shall be responsible for
determining the volume of topsoil required. .

Fill, clay and topsoil are not available at the site. The
Contractor is responsible for providing all soils meeting or.

exceeding the specifications established herein. The one
exception, hovever, is: all materia 1 excavated during
construction of the s lurry wall shall be mixed with imported fill
to give a stable mixture at the location of the maximum, finished
grade elevation as directed by 't h e Engineer prior to cap
installation.

)
2.3.1 Materials

A. Foundation Fill

The Contractor shall supply granular material as fill which meets
or exceeds the requirements established below:

'

1) Free from roots, organic material, rocks larger-than
three (3) inches or other deleterious materials

2) At least 20% by weight (dry) smaller than No. 200 sieve
as determined by ASTM D422

,

3) Friable

4) Uniformity coefficient greater than f our (4)
,

B. Clay

The Contractor shall supply natural clay that shall meet or
exceed the f o l l owing requirements:

1) Free from roots, organic material, stones ~ larger than4

one (1) inch, debris and other deleterious material
. )

1 2) Less than 15% of this material shall be coarser than
Mo. 200 sieve as determined by ASTH D422<

3) Liquid limit between 40 and 90 inclusive (ASTM D423)
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4) Plasticity index greater than 15 (ASTM D424)

5) C la s s if ied CH or CL in acenrdance with the Unified Soil
Classification System (ASTM D2487)

6) Moist and pliable

The Contractor shall protect stockpiled clay from drying and
cracking by sprinkling, cov ering o r other acc eptable means. Clay
material which becomes hard, brittle, fissured or cracked shall
not beusedunless it is t ho rough ly we t ted and reworked to the
satisfaction of the Engineer.

C. Topsoll

The Contractor is responsible to provide topsoil representative
of produc tive soils of the area free from roots, sticks, hard
clay and stones which will not pass through a one (1) inch sieve.
The soil shall also meet or exceed the following specifications:

o Free from contaminants and other deleterious materials
harmful to plant growth

o Friable

.o Free from subsoil (s)

o Maximum of 65: sand

o Minimum of 10% organic matter

D. VeRetation

The topsoil shall be treated, as required based on analysis, with
nutrients and seeded to provide a vegetative cover over all
disturbed areas. The Contractor shall supply all nutrients,
seed, equipment and labo r to meet o r- exc eed the specifications
herein.

The seed mix shall be approximately the following:

20 lbs/ acre Creeping Red Fescue
20 lbs/ acre Tall Fescue
5 lbs/aere Kentucky Bluegrass
2 lbs/ acre Timothy-
1 lb/ acre Redtop

10 lbs/ acre Birdsfoot Trefort*

* Innoculate all legumes'vith correct innoculant

T The seed shall be certified by the supplier a s: c l e a n ,9 5: pure
/ vith an analysis of the contents and a minimum g e rmina t ion ra t e

' of 85: within one (1) year.
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E. Water

The water shall be as supplied by the City to the site.

2.3.2 Eauipment

The Contractor is responsible to p ro v id e and operate all
equipment necessary to excavate, fill, compact, grade and
vegetate the cover as set forth in these specifications. The
equipment includes trucks, bu11 dozers, front end loaders, graders
and/or other equipment acceptable to the Engineer.

A vibratory roller is also required to compact the different
soils. Sheepfoot to11ers or other compaction devices which
po t en t ia l l y may disturb subsurface conditions shall not be used
to compact the topsoil.

Topsoil shall be placed using a rubber tired tractor with grader
blade or equivalent not weighing more than 3-1/2 tons. A
rototiller, toothed ripping machine or other means acceptable to
the Engineer shall be used for mixing fertilizers, lime and seed
with the soil.

The ent ire a rea shall be raked to a unif orm grade in complianc e
with the final contours as shown in Figure 9,

2.4 EXECUTION OF WORK

As noted in "S p'e c i f i c a t i o n s : Slurry W a l l ," Section 1.6.1, a
portion of the fill shall be placed prior to ins talla tion of the
slurry wall.

2.4.1 Foundation Fill

After the alurry wall has been completed and approved by the
Engineer and prior to placement of the compacted clay cover, the
remaining foundation fill must be placed and compacted. The fill
shall be placed so the contours conform to those shown in
Figure S unless directed otherwise in writing by the Engineer.
The Contractor shall place the fill in maximum of 18 inch lif ts
after compaction. Each lift shall be compacted to 90% of maximum
density at optimum water content as determined by ASTM D698.
Compaction shall be achieved using an appro ved vibratory ro 11er.

After rough grading is complete on the f ina l lift, the upper six
(6) inche s sha 11 be compac t ed t o a t least 95: maximum d ry d en sit y
as determined by ASTM D698,

i The surface of the foundation fill shall be uniform in'
appearance, free from roots, mounds, lumps, loose stones or other'
surface irregularities. Any coarse stones, debris, wood chips or
other mat erial that projects above the compacted surface shall be
removed.

56



_m. _ _ _ _ _ _ . m. . . . -- - - . _ - _ . . _.

. , ,

l
|

2.4.2 Clay Cap |
|

After compaction of the foundation fill is complete, the
Contractor shall install a compacted clay layer conforming to the

,

contours of Figure 8or as approyed by the Engineer. The clay '

shs 11 be exc ay a t ed a t it s sou rc e in a manne r which avoid a s and or

; silt and prevents the contamination of the clay with unacceptable
matter. Shipping, handling, storing and/or placing of the clay
shall proceed so as to avoid admixing sand, silt, debris or
subsoils. The in-place clay quality shall conform to the
requirements specified in 2.3.1 B o f this Section. The mo is tu re
content shall be maintained within plus or minus two (2)
percentage points of optimum.

The clay shall be placed in lifts of six (6) inches, after
compaction, to a. total of two (2) feet. The surface of each lift
shall be scarified to provide a con t inuou s , uniform laye r f ree
from seams, joints, inclusions or areas of non-homogeneity. Each
lift shall be compacted to at least 952 of its maximum dry
density as determined by ASTM D6 98. The Contractor is responsible
to provide documentation indicating the c l a y's quality be f ore
compacting.

The Contractor shall protect the surface of each lift from
unnecessary traffic, precipitation or other disturbances and

'

; repair a t no add it ion a l co s t to the Owner any sec tion of the c lay
lift that becomes damaged (i.e. does not conform with the
specifications as defined herein).

2.4.3 Topsoil

Following acceptance of the final clay lift by the Engineer, the
Contractor shall place the topsoil as soon as practicable
conforming with the contours shown in Figure 9 or as a p p ro v ed
by the Engineer. The maximum a rea o f unpro t ec t ed c lay s ha l l be
limited to no more than four (4) acres at any giv en time. The
maximum time that any portion of the clay is left unprotected
shall be limited to no more than fifteen (15) days.

The Contractor shall submit at least ten (10) samples, as
direc ted by the Fugineer, of the topsoil to the County o r S t ate
soil testing service for chemical analysis. These samples shall
be taken after the topsoil is shown to confarm or exceed the
quality specifications established in 2.3 .1 C of this Section and
before placement begins. These samples shall be analyzed to
determine lime and fertilizer requirements. 1. im in g is required
to obtain a soil pH o f 6.5 t o 7.0.

For estimating purposes, assume 500 lbs/ acre of 12:12.12
fertilizer and 2200 lbs/ acre of ground dolomitic limestone.

) The Contractor shall spread the topsoil over the entire affected
area to a minimum depth of six (6) inches. Shape, trim and
finish alopes, adding additional soil if required, to conform,

with the contours and cross-sections shown in Figures 6, 9, 10 o r
!

.
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as . approved by the Engineer. Round off tops of banks and mounds
to circular curves, in general, not less than six (6) foot
radii. Over-excavation and backfilling shall not be acceptable.
All surfaces shall be free from all exposed roots and stones.
Finished grading and surface conditions shall be approved by the
Engineer.

.

2.4.4 Croundwater Monitorine System

See " Specifications: Groundwater Monitoring System," Section 3.

See "Special Provisions: Existing Facilities" for procedures
applicable to existing monitoring wells and their possible
upgrading to meet the s p ec if ic a t ion s established herein.

2.4.5 vecetation

After the topsoil has been placed and contoured, the Contractor
shall amend the soil as indicated by chemical analysis. A

mechanical spreader shall be used to apply lime and fertilizer.
The application shall be uniform as determined by analysis.

The Con t rac to r sha ll t ho roughly mix the amendment s with -th e in
place topsoil to a minimum depth of five (5) inches. Do not
exc eed s ix (6) inche s. Mixing shall be done with a rototiller by
running over the area in two directions at right angles or as

'

approved by the Engineer. Rake the surface to a unif orm g rad e
and remove all trash and stones exceeding two (2) inches in
diameter.

Seed shall be applied to the entire surface after it has been
prepared. The seed mix specified in 2.3 .1 D shall be applied with
a mechanical spreader or by hydroseeding. Seed shall be applied
at the rate specififed in 2.3.1D. If a mechanical spreader is
used, a cultipacker shall be used to cover the seed and an
application of water shall be made by the Contractor. If
hydroseeding is u sed , premois ten the soil and do no t apply seed
if there_is standing water.'

After spplication of seed, the area shall be mulched to minimize
evaporation, vind loss and erosion. Mulching shall be
accomplished by unif ormly spreading 1.5 t on s strav/ acre not later
than two (2) days after seeding. The mulch-shall be anchored by
light ly _ disc ing the straw into the top inch of the soil or other
approved method as presented in "S p e c ia l P ro v is ion s : Soil
Erosion and Sediment Control."

2.4.6 Maintenance

The Contractor shall immed ia t e l y b eg in ma in t enanc e aftereach
portion of grass is planted and continue for eight (8) weeks
after all grass p l an t ing is ccmpleted. Maintenance shall consist.,

of watering all grassed areas to keep surface soil moist,
repairing washed out areas by filling with topsoil, reseeding and
mulching, rep l acing mulch on banks when washed o r b loun away,
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moving to two (2) inches aftergrass reaches three (3) inches in
height and frequently enough to keep grass from exceeding 3-1/2
inches, and weeding by local spot application of selective
herbicides as recommended by the county or s t a-t e soil testing
s e r v ic e only after grass is established.

If,at the end o f the eight (8) ve ek g ra s s maint enanc e period, a
satisfactory stand of grass has not been produced, the Contractor
shall renovate and reseed the area or unsatisf actory portions
thereof immediately or, if after October 1, the Contractor shall |
seed all areas with dormant seeding and muIch all areas with |
strav of equivalent material at a rate of two (2) tons per acre.
If a satisfactory stand of grass develops by July 1 of the
following year, it vill be accepted. If it is not accepted, a
complete replanting vill be required during the planting season
meeting all of the rewirements specified under Paragraph 2.4.5.
A satis f ac tory s t and is defined as a sec t ion of g ras s of 10,000
square feet that has no bare spots larger than three (3) square
feet, not more than 10 percent of total area with bare spots
larger t han one (1) a qu a re foot, and not mo re than 15 p e rc en t of
total area with bare spots larger than six (6) inches square.

Eight (8) weeks after the start of maintenance on the last
section of completed grass and on written notice from the

. Contractor, the Owner or their representative vill, within
) (fifteen) 15 d ay s of such writ ten notice, make an inspection to

determine if a satisfactory stand has been produced. If a
satisfactory stand has not been established, the Contractor shall
replant as specified and another inspection shall be made
following the nex t ma in t enanc e pe riod at no additiona1 cost to
the Owner.

2.5 QUA1.ITY CONTROL

The contractor shall maintain quality cont rol f or the mu l t i-media
cap as detined in these specifications. A licensed Professional
Engineer in the State of Michigan shall be responsible f o r-
directing the Quality Co n t ro l program. A licensed Land Surveyor
.in the State of Michigan shall be responsible for all surveying
requirements.

2.5.1 Materials

The Contractor shall demonstrate to the Engineer prior to
delivery-to the site, by way of certificate, that all materials
meet or exceed the requirements established in Paragraph 2.3.1.

|

| The Contractor shall obtain and analyze samples for testing
during construction from each 1500 tons of imported material. If,

i ) significant variation in resuits indicate variable quality of
- , ' material, the Engineer may direct the Contractor to increase the

frequency of sampling and analyzing. Additonal samples requested
by the Engine e r vill be paid f o r und e r S ec t ion 9.0 3 o f "G e n e r a l
Co nd i t io n s ." -The sample of fill material shall be analyzed for

i.
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gradation (ASTP D422) ano c ompac t ion d en sity ( ASTH D698). The
samples of clay shall be analyzed for gradation (ASTH D422),
Liquid Limit (ASTH D423). Plastic Limit (ASTM D424), Holsture
Content (ASTM D2216), and Comya tion Densit y ( ASTM D698). The ,

samples of topsoil shall be rnalysei for tradation (ASTM D422), ,

Compac t ion Densit y ( ASTM D6 98) and chemica l analy sis (by local
state soil testing s e r v ic e). .

If tests conduct'ed by t b t; Contractor indicate the material does
not conform with the specifications established herein, material
placement will be ha.l t e d until corrective measures may be taken
and recently placed material vill be analyzed by the Contractor
as directed by the Engineer at no cost to the Owner. If in place
material is found not te conform with specifications, it shall be
removed and replaced at the Con t r a c t o r's expense.

*

2.5.2 placement

The Contractor shall document the .esults of all surveying done
on the job to show placement of the dif f erent media conf orms with
the s p e c i f i c a t i o n s e s t a b l i s h e d h e r e i n.

Four randomly positioned (to be determined by the Engineer)
s ampl e s o f each in pl a c e ma t e ria l 'per a c re-lif t shall be required
of the Contractor and analyzed for compaction density (ASTH
D698). The sample shall be taken by SheIby tube or other means
of non-disruptive sampling. The hole created by the sampler
shall be filled with fresh material of the same type and meeting
the same specifications as the material removed. If these
samples indicated the in place material does not conform with the
specifications herein, the Contractor shall be instructed to ,

remedy the prob l em a t no extra cost t o t he Owne r. Reneding the
problem shall consist of additional in place material sampling to
determine the areal extent of the situation and recompacting that
area until samples indicate compliance to the satisfaction of the
Engineer.

2.6 DOCUMENTATION'

Resuits of all teste performed in accordance with these
specifications will be recorded on forms acceptable to the
Engineer and signed by the Con t r a c to r's Project Engineer and the
Eng in e e r's onsite representative. Results vill be submitted to
the Engineer within one (1) vorking day of receipt by the
Contractor. The Contractor shall be responsible f or obtaining

,

_ a l l- results within twenty-four (24) hours of sampling unless
otherwise approved by the Engineer.

All submittals may be photocopies of analytical resuits or

}
certificates of compliaruc. All photocopies must bear an
original signature. All results must be available to the
Engineer for inspection at any time including holidays, weekends'
and after hours,if Contractor's personnel are onsite.
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2.7 H ET110 D OF P A Y M E!!T

The Contractor shalI be reimbursed for al1 work under this
Section in one lump sun as indicated in line iten 1 05 of Exhibit
C, the Bid Torm.

)
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SECTION 3
i

S P E C I T I C A T I O!!S :

CROUNDWATER MONITORING SYSTEM
;

3.1 SCOPE i

This section of the Specifications defines the minimum
requirements to furnish and install a groundwater monitoring
system to provide groundvater elevations within and outside the
slurry wall enclosed area of a vaste disposal area at the
location indicated in Figure 3. The system shall be used to
monitor the integrity of the slurry wall. The requirements :

include providing all equipment, materials, labor and performing
'

all neceseary tasks, as described herein, to install a

groundwater monitoring system.

The s y s t em shall inc lud e one (1) well to the sou t h, two (2) we ll s
to the north, one well to the west and three (3) wells inside of
the enclosed area. The system will be used to monitor
variations, if any, in g roundwa t e r e levJ tion o v e r time by the
Owner. The system shall be in s ta l l ed' in and u s ed to monitor only
the aquif er above the glacial till into which the slurry wall was3

j keyed.

3.2 SUBMITTALS
.

Submittals during construction shall be made as required by
these specifications. In addition, the following information
shall be submitted by the Contrac tor prior to the start of any

_

construction:

A. Contractor's proposed schedule and operations sequence
,

B. Source of all materials and the following information:

1) Slot size for we11 screens

2) Length of we11 screen for each well

3) Haterial for well filter including gradation

3.3 CONTRACTOR QUALIyICATIONS

The Contractor shall submit evidence of experience in
ins t a lla tion o f monitoring weils in accordance with Michigan

} Department of Natural Resources, Groundvater Quality D iv i s io n 's
specifications as documented in the DNR Hydrogeologic Study
Randbook and summarized herein. One (1) person shall be
designated by the Contractor as responsible for installation of
the monito ring well s. .This person shall be assigned full time to
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the project during we11 insta11ation. .T h e resume of the
designated person shall be provided. The person shall be
employed by the Contractor and shall be responsible for all
aspects of the monitoring well installation including, but not '

limit- ,o, quality of materials, logging of borings,
instal tsu of filter screen (s), construction of well, sealing
of the .,vtace and development of the wells according to these
specifications or as agreed upon by the Engineer.

3.4 INSTALLATION

The Contractor shall install a groundwater monitoring system as
specified herein and depicted in Figures 3, 10 and 11 or as
approved by the Engineer. Three (3), two (2) inch, stainless
steel monitoring wells shall be installed inside the slurry vall
enc los ed a rea. One (1) PVC monitoring well shall be installed
south of the enclosed area, two (2) PVC monitoring wells shall be
installed north of the enclosed area, and one (1) PVC monitoring
well shall be installed vest of the enc losed area.

Estimated soil profiles for the vell locations are provided in
Figure 10. Information obtained during installation of the
slurry wall should also be used. The Contractor shall be
r e s po n s ib l e f or providing :omplete boring logs for each well

). installed. Any abnormalities in soit qualities s hou ld be noted
in the logs.

The three wells installed inside the slurry vall enclosed area
shall be installed af ter completion of a multi-media cap over the
area and before vegetation, as defined in " Specifications: Cover
D e s ig n." See "S p e c ia l Provisions: Existing Facilities" for-

procedures applicable to existing monitoring wells and their
possible upgrading to meet the specifications established herein.
Installation of all ve11: which penetrat e the mu l t i-media ca p
shou Id proceed with caution to avoid damage to the impe rme a b l e
clay layer and to avoid contact between personnel and fluids
contained within.

As noted in "S p e c ia l Provisions: Soil and Wa t e r Cond it ion s ,"
areas enclosed by the slurry vall may contain a high
concent ra tion of metallic obj ec t s. The site has been used as a
land fill; theref ore, the Contractor shou id make all neces sary
provisions to drill to the required depth through obs tac les or
relocate the drilling location to a site approved by the Engineer
at no add it iona l cost to the Owner.

3.4.1 Materials

A. We11 screen

The ve 11 sc reen f or wells inside the s lurry vall enc lo sed area,

shall consist of two (2) inch inside diameter, schedule 40,
stainless steel, vire wound _ ve 11 sc reen. The slot size is to be
field determined, but shall not exceed number 10 slot. The-
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estimated screen length shall be defined by the following:

length estimated groundsater elevation= -

estimated glacial till elevation

The ve11 screens for weils outside of the slurry vall shall
consist of two (2) inch inside diameter, schedule 80, slotted
PVC. The slot size is to be field determined, but shall not
exceed number 10 slot. The screen length shall be determined as
above. All screens shall be capped at the bottom.

B. Vell Casine

The well casing for wells inside the slurry wall enclosed area
shall consist of two (2) inch, inside diameter, schedule 40,
stainless steel. The vell casing for all vells outside the
lurry vall shall consist of two (2) inch, inside diameter,

schedule 80 PVC.

The well casing shall extend from the top of the ve11 screen
seetion to a minimum o f two (2) feet aboye f inish g rade. Refer
to Section 3.6 for discussion of finish grade. The casing shall
consist of threaded, flush jointed, stainless stee1 or PVC as
applicable. All other means of attaching sections is not
allowed. The easing shall have a threaded cap at the top and

) shall have a 1/4 inch air vent approximately six (6) inches below
the cap.

.

. C. Protective Casinn

A length of carbon stee1, schedule 40, six (6) inch diameter pipe
shall be placed over the well head to provide a protective casing
and placed in concrete. The casing length shall be sufficient to
extend six (6) inches below grade and six (6) inches abo v e the
top of the ve11 casing. A hing ed p l a t e sha ll b e a f f ixed to the
carbon steel casing with fixtures on both to allow a secure
sealing of the well with a padlock. A drain hole (1/4" in
diameter) shall be drilled in the casing approximately 1" above
finished grade to allow drainage.

D. Concrete

Proportioned and mixed to provide a compressive strength not less
than 2000 psi at 28 days.

E. Sand /Cravel Pack

All v e '. l s must be packed with clean sand and/or grave 1
appropriately sized for the ve 11 s c reen. The pack material shall
be recommended by the Contractor and approyed by the Engineer

} prior to placement.
.

F. Casine' Seal

A bentonite /cenent slurry shall be tremie grouted into the
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annulus around the well casing to provide a seal located between
the pack material and the concrete collar. Heasures vill be taken
by the Contractor to ensure the slurry does not enter the filter i

pack. The bentonite shall be the same as that used in the
excavation of the slurry wall. Five (5) percent by veight
bentonite to water and twenty (20) percent by weight cement ;o
water mix shall be used.

3.4.2 Eauipment

The Contractor is required to perform all drilling and well -
,

materia 1 ins ta ll a tion a s required by this specification. All
efforts shall be made to minimize the disturbance of the soil
forming the s it e c ap. The Cont rac tor shall be responsitle for
returning the site to the condition prior to well driling if any i

disturbance is made. These conditions include, but are not-

'

timited to, compactness and contour of the topsoil cover as
established in " Specifications: Cover Design."

.

3.5 EXECUTION OF WORK

3.5.1

'

Upon completion o f plac ement of the final cap media (topsoil)
and prior to vegetation the Contractor shall install .the
groundwater monitoring system as specified herein.

.

The Cont rac tor shall drill a borehole with a diamet er equal to or
i greater than six (6) inches for each we11 required. The hole

shall be drilled six (6) inches into the top of the glacial till
'

as determined by the boring log. Approximate depths of the wells
range from ten (10) to tvensy (20) feet. The soil conditions,

: expected (1) have- generally been described in "Special
P r o v is io n s : Soil and Water Conditions" cod (2) have been*

supplemented by the materials placed in the cover construction.
' The Contractor is responsible for logging all borings conducted

f or monitoring well installation. A minimum o f one (1) split,

spoon sample ev ery five (5) feet or at any change in lithology
shall be required to generate a boring log.i

The wells shall be installed at the locations indicated in'

Figure 3. These locations are approximate and shall be verified
in the field by the Contractor and approved by the Engineer. The
Contractor is responsible for providing a report to the Engineer
showing surveyed, actual location of all vells shown in Figu r e 3.

Seven ve11s shall be installed or upgraded, if po ssib le, as part
of this specification. Three (3) wells inside the a lu rry wall
enclosed area, one (1) we ll to the sou th o f the area, two (2) to
the no rt h o f the a rea and one (1) to the ve st o f t ne a r ea.-

The f o l lowing design summary is presented for the seven (7) wells
as a guideline only. If bo ring s f or the vells indicate to the
Contractor the d e s ign p re s en t ed he rein may no t be suitable for
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the material encountered, the Contractor is reponsible for
notifying the Engineer in writing and making recommendations for
revision to the original design. The Contractor is responsible
for providing a ve11 which passes the tests specified in
Paragraph 3.5.2 of this Section.

We ll ID Tot a l Depth Screen Pack Interval
Feet Interval

INS-1 14.5 584.5 - 578.5 $89 - 584.5

INS-2 17.5 584.5 - 575 588 584.5-

I!15 - 3 13 584.5 - 579 588 - 584.5

UP-1 6.5 583.5 - 578.5 585.5 - 584

DW!!-1 7 584.5 - 579.5 $86 - 584

DWN-2 8.5 584 .578.5 586 - 584

DWN-3 7 584.5 - 578.5 586 - 584.5)

The Contractor shall submit, in writing, a proposed p r o c, e d u r e for
in s t a l l a t ion of the ve11s and this p ro c edu re must be a pp ro v e d by
the Engineer p rior to commenc ing wo rk. Approval does not release
the Contractor f rom the requirement o f pro viding a f unctioning
monitoring we ll as defined herein.

The following procedure is supplied as a minimum requirement, see
Figure 11: -

,

o All equipment shall be washed prio r to d rilling and
installation of each hole. Wash water shall be
collected and disposed of offsite by the Contractor at
an acceptable disposal site,

o The southernmost outside well shall be in s t a l l ed first.
The northeastern well shall be installed next fo11oved
by the north central well. The vestern well shall be the
last outside well in s t a l l ed. The inner wells shall be
in s t a l l ed last in an order chosen by the Contractor.

o Boreholes and split spoon samples as per AST 1586-67
shall be drilled and logged in the sequence specified.

g The drill ho l e mu s t be cased through its entire depth
) prior to well ins t a l l a t ion. Ilo 11 o v stem augers are

/ acceptable. The minimum hole size 's six (6) inch.

nomin a l d iame t e r. Air rotary sha 11 no t be allowed to
minimize air emissions of volatile organic compounds.

AA
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o Drilling fluids other than potable water are not allowed
during drilling. All efforts shall be made to minimise
the use of water during drilling.

o Install the screen and casing,

o Backfill the hol e with filter sand resulting in an
as-built height of two (2) feet (minimum) above the top
of the screen.

o Bentonite / cement slurry shall be tremie grouted to fill
the annulus from the top of the filter sand to within
three feet of ground surface.

o The outer protec tive ca sing shall be placed over the
well casing. The protective casing shall extend six
inches above the well casing when it has been
inserted six (6) inches into the bentonite slurry layer.

o The remainder of the hole inside and outside of the
protective casing shall be filled with concrete to
grade after the bentonite / cement slurry has achieved its
initial set. .

o After the concrete has set remove approximately two ( 2-)
) feet radius of topsoil (upper six (6) inches), spread

approximately two (2) pounds of dry bentonite powder
over this area, and place and compact clay as per
" Specifications: Cover Design" stop the exposed clay.
The clay shall be six (6) inches at the we l l's
protective casing and taper of f to zero inches at the
outside of the cleared area. The removed topsoil shall
be replaced as p e r "S p e c i f ic a t ion s : Co v e r De s ign" to.

create the finished grade.

o variations to this procedure as dictated by specific
field conditons shall be proposed by the Contractor
prior to well installation . in those borings. Engineer
approval of written procedures is required.

3.5.2 Testing wells for Acceptance

All ve11 s are to be pumped by the Contrac tor unt il they yield
c le ar, s and f re e wa t e r. Air lif ting is not allowed. All vater
generated by we11 develcpment shall be collected by the
Contractor and disposed of offsite at an acceptable location.

~

Payment shall not be made for wells.which do not meet these
criteria. The Contractor may continue to pump to determine if a
suc c e s sf u 1 ve 11 has been ins t alled or in s t a 11 a new we 11 at a
location approved by the Engineer. All vells not accepted by the

\ Engineer shall be. abandoned .t s per the State of Michigan D !! R
v ragulations. These corrective measures are to be taken at no

additional costs to the Owner.
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3.6 C L E A N t!P
k

3.6.1 Spoile_

The Contractor is reponsible for removal and transportation of
all spoil material associated with the work specified herein to a
location onsite designated by the Engineer. Spoil material shall
not be used in any circumstance for backfilling the well holes.

3.7 DOCUMENTATION
,

The Contractor is responsible for providing a written report
documenting the location of each monitoring well as the result of
a survey. Each well shall be surveyed for elevation of the top
of the we11 casing, the top of the protective casing with the
hinged top open, the plan location and static water level twenty-
four (24) and fourty-eight (48) hours after development.
The survey shall be recorded to a +or 0.01 foot using-

reference points determined by the Engineer, All surveying shall
be conducted by a Licensed Surveyor in the State of Michigan.

,

The Contractor shall also submit a, boring log for each hole
drilled. This includes all wells installed and any wells which
failed the Acceptance Test described herein.

)
A written d esc ript ion o f each in s ta ll ed we 11 is a l so required.
The description shall include length of we11 and protective
easing and screent depth of filter sand, bentonite / cement slurry
and concrete, and static water levels determined at twenty-four
(24) and forty-eight (48) hours after the ve11 has been
successfully developed. Gradation analysis of the filter sand,
mixing ration for the concrete and the bentonite / cement slurry,
and test data and observations pertinent to acceptance shall also
be included. Drawings of each installed well shall be provided.
The report provided shall be signed by a Lic ens ed Su rv eyo r- and
Professional Engineer in the State of Michigan.

4

3.8 METHOD OF PAYMENT

The contractor shall be reimbursed for all work under this
Section in one lump sum as indicated in line item 1.06 o f Exhibit
C, Bid Form.
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