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INTRODUCTION

Geraghty & Miller, Inc., (G&M) is plea to suh it thi:

) Work Plan for the field investigation an-! anitosing well

installation at the sanitary-type lanEvill at Alcoa,

} Cleveland, Ohio. The Work Pl an is base;l on information

garhored during the preliminary site assecu ent sr - nt of
the invMtigation. The purpose of this U rk Plan is te

sum.:'.arize the f i ndincp of the preliminary .it, asses, ment on1

disconn the approach for the field inven t ; g it ion, including
the rationale for t sli placement. The objt + 1- 0 of t.he field

, inceutigation is t:, ansess any potential c.r , 4: istinu ground-

.ter probinms in the uppermost aquifer anm to dete t :;i ne the
1.mie geology and hydrogeologic conditions at the lan.iti11.

PRELIMINARY SITE ASSESSMENT
.

"

The landfill is a private, active landfil! located along
- the southorn port. ion of the Alcoa property aljacent to the
- Cu , A ri River in Cleveland, Ohio (Figure 1) C&M i n i.t i a red

t.he pre 1ininary site assessment with a corpoter 1it'rature
march of all published sources related t.o li> groun1 water

an1 geoloqy of Cuyahoga County. This was. !at;-wed by a visit

} t.o the oflices of the Ohio Department of M.i t oral Resources

(OPMR), LG>ision of Water. Informational souecos obrained at

} the om include; a map of water resoun of Nyahoga
County, US Coological Survey topographi. . tuad ra: r i l es , a

bed em r pographic map, and logs for we l 1 : i rill e .1 within
t'o c: 1 n ct , south quadrangle. Person: 1 ! the T iVisie n

. wat m r e questioned concerning previ; ongoinJ it-

1

1
,

I
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]
b,dt- : logic studies near the Alcoa plant. According to t h

<

D i v i '; i on of Watrr, no recent ground water studies have bem.
cm: sucted by the state within the immediate area of ct.udy.]

Th ' nhio Dopartment of Transportation (ODP) and the
], ab ':ounty Engineers wore contacted to gain information1

n le il boriner Neithr.r of thenn sources were abl- tu

} re vis u;eful dita or boring information for the area or
utudy. itowever, information on the Ohio canal in the

icinity rf Alcoa was collected through the Ohio Departevnt
-

of Adminiotrative Services and the Ohio Historical Society.

] .t n o nler to obtain information on potential scureos et,

es ,n t.am i nn t j on in the vicinity of the Alcoa plant, G&M],,I cu 4 ' n t. d local governmente The Newburg City Hall has no
eu. I- attainable list of area industries. The cuyahoga

} !!e i q h t's Town Hall ja providing G&M with a listing of
i ni -trie: in Cuyahoga Height s. The cuyahoga lioights local !

} plannin! committee will provide a list of hazardous
sul, . t , : . used i n Cuyahoga I!aights.-

] a Taigust ]], 1988, a represc n t sit i ve from G&M met with
s, at Alcoa pro nonnel to di: auns the history of the plant
ani * : o2 l e: nd f i ll . Detailed information regarding the type of
mr* ria1s that were placed in Ihn landfil1 and

) a; p rm:i rra m arcaa where mate. ials were disposed a the
lan1:iT1 r,us obtained.

]
G."'- review of well b. ing logs, maps and g ml .;o ic

20, ort Ecr the area indicate that. the geology in t.he
vicini ; of the landfill consists of glacial lake d o;;its
ma l. u, -1 finn and, silt and clay underlain by bedrui In-

| 2

1

I
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th ca.'nity o! the landfill, bedrock normally occur:
''

approxii Woly 50 feet below ground surface.
On t h e. Lop ort h c.

1a tfii1 the depth to bedrock may increase approxi.mately' '
It t-

r fact; and, therefore, is expected to be encountored
t 5 to 'l o feet 1:alow ground surface.

* 1

i1> glacial
1:U:e deponits that fill the burie,i valley 1t hi. t u,Scrlies th. Cuyahoga River are

'

.

predominately non-wa t ' -
~

wing unitn. Occasionally,
'

!a few gravel len:.e that \

ar,
1 L,y thin, narrow and discontinuous*

are encountertd.
So - cr t :cce g r. e/ o 1 lensen have been known to yield up ton l '/ 5 iu. per minute (gpm), it is not uncommon, however,

!.

=
for 2,

to penet.ra te the antiro depth of the va11cy fi11
'

with>:"-,

::ounter.i ng a significant aqui f er unit.e

=
1

mi

2 is a map chowing the water resourcer in the
it: ''. vicinity of the Alcoa facility. Beneath the area

.

ot ti
1: ndfill geol ogic units are believed to yield lens

th " ; opm.
Dirci:t l y northeast of the plant is the ancient"

Cu y W . a buried river valley that runs slightly northwest to
sou ?. h1 . ua

The boundary of this valley runs directly t hrough'
thc '.1-- -

property splitting the castern part of the plant
fror 4.h< ,testern buildings and the landfill. Aquifern} l- .t,

! ': tthin the anci.ent buried villey on the cantiern partof '. j' ' "*

are expated to yield slight.ly higher que atitienof tLer (3-10 qpm).
Irolated a rerin toward the conterof it ancient 1uried valley, im de up of thick send andq c. a . ' <: paits, yi>'-l :ignific: int quani t ins of ground unt.er.

rtt riog we l. t :

Iocatod on the N u t e rn side of Alcoa(LS - i *h .h ES-6) indicate a .!!1>

ection of ground -wa ter flow; town d t h4 northwe >
! parallel to the long axis of the<

.

I

. . . . --
nr:u anwry n Am I cn ice-
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ancient buried vaIIey. Figuie 1 i. nd i ca t < i b 's nort h-lenterns

direction of groun! water flow on the eastern plant p ro p e r t. y .
; Although the curtenL Cuyahoga River val 1ey io the viciniLy at
*

the Alcoa plant io slightly southwest of the 1oundary of the
ancient buried Cuyahoga River vallcy, the two valtryn are

-

roughly pa ra l.le l in orientation. There f< ire , the e. hallow
ground-water flow direction on the cantern portion of the

] Alcoa plant also correspo n< h, with the northwest f. low
direction of the current Cuyal">qa River. G r. M believ< that,

the direction of ground-water flow in the chillow aquittr, if
present, beneath the landtiL1 will correq.ond with the

I general direction of flow of the Cuyahoga Piver tos .a rd the
northwest. This belief is nupported by the evidence p r. the !
eastern plant property show.i n ~; ground-w<ite r f1ow parai1el tm I

thn axin of the buried valley; and by nionerouc investig a ti ons
or valley fill aquifers in Ohio, where GrM has observod
ground-water flow directions parallel to the direction tu
river flcw and/or buried valley orientatien. Ilowever, tho I
direction of ground-water f1ow in the vieinity of the

,

flandfilf *tv also be locally influenced by the proxi:Uty of
{the river and the configural' ion of the i r irill. The m

potential influencon will be discussed 1. r the field
>

.

inve;tigation section.
I

I

iSubsequent to the evaluation of all l' infort.dion j

gat hored during the preliminary site assessr w. , G&M uelectcl
im :nitoring well locations beli.'ved to taos t a0 .;atel y con.p!;

with the project npecifications and obj ect i - C&M the
fl agged all propnied monit oring well 1: 1! ions at t.h _
landfill to field check the site in ! determine
acem anbility. The following text summarin a M's proposed
approach for the field investigation.

4
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FIELD INVESTIGATION / Mot: f TORING WELL INON LLATIO!!

Ra tionale For McEi tori ncQ1 ell _hopa t_iarls_

G&M has selected nine proposed monitoring well locations
to determine the geology, ground-water flow direction and

ground-water quality in the vicinity of the l a nd fi l l . The
locations have been designed to provide inventigative
coverage of the perimeter of the landfill. In selecting |
those locations, G&M concidered the histor.ieal data, fiold

|
'

accessibility, and practicality of menting project
specifications and objectiven. During thin proc'nn, G&M

identified issues that may affnet compliance 'cith the project,

specifications. The following t.e x t l i r: t n the project

specification that n ay be af f ected, and discu:, ws the related
influences and G&N's proposed renclution to ensure
achievement of the project objectiven:

T'rgiect Specilicati.on - The contractor shal1 insure proper
identi fication of I.ho uppermost aquifer.

10 31 a t.ed_Igs_qe.g - G&M's review of histori cal data for the area
indicates that the presence of an upparu mt aqui'er (a
saturated sand, or sand and gravel unit) may not be
encountered beneath the area of the landfill, it is likely,

however, that saturated silty clay units are present beneath
the landfill. Typically, those units may be screened and
monitored, although their permeability is very low.
Therefore, recharge to the well inay be nignif irantly sl ow and
impede adequate well development or fu t.u t e ground-water
sampling,,

i
,

i

GER AGilTY ci MILLER. INC
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5GR !!c coBILi,fl0 - If a typical aquifor anit 1: not
{encountered during the drilliret, G&M wi!1 id. :tify the most
!

permeable unit wit hin the le + hole. The ituratic n and i

,
1

li thology of thin ent.erial vilI he evaluated n the field to
i

{detm mino potential for monitoring well insta i l;i r ion. If the lg3 matorial is believed to be significantly pen 'ahle to yield
C

water, then G&M w.ill install a tronitoring well at the ftocation. If r,n n i t o ri ng well innta!)otlon in not
(

-

recommended, the boring will be abandoned according to
specifications under the Scope of Work.

Proioet Specification - Contractor shall c.:t ab l ish ground-

water flow direction (hydraulic gradiant) an1 r.i te in order
to ensure proper monitoring well placement.

Re1 W d I n.nuen - Typically monitoring weLlo m piezonnters
are ntilized to establish ground-watec ri m direction,
hydraulic g radi en t , and grounct water I'l ow r. t a . Therefore,

,

for this investigation, G&M propoonct to re few h i s t.o r i ca l i

data to initially de termine ground-water C1cs direction and ;i
then bane well placreent on thi:. .tn f orma t i o n . From thn d<ita j

a

obtained during the preliminary ' site asseonnont, G&M believo-
that the direction of ground-wat or flow benemt h the l an:!r i l 1

iwill be parallel to the flow of the rim m t.owar k th.
!

no t " %:ent acronn the uito. liciaver, loca1i;, ground-water

flow in the landfil1 may be a r Dected by tho ;' e;once of the
river to the nouth ." a local a : charge ! Y u" Some ground

1water may flow directly toware the ri' :in it it, the |
-

neare d. dicchargo point; where regional
,

e i-water flow |
.

jnay correspond with direction e, flow m t hs river t. the
inorthwest. If the ground-water uradient the c i t .- i:o

. -

i
4
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relatively flat, then slight iluctuations c.t
der leveln in

certain areas could change the ground -wm.nr flow pat.t.ern
acrons the site.

G&M has observed thin nitunt. ion at ot.her
facilition located immediately adjacent to a river. The
river charactoristics, and water level munt. be further
evaluated in association with the ground-watec levelu and 3
associated fluctuations in the vicinity of the landfi11 to O

C
determine the naturn of the hydraulic gradient between the 73

m
two areas and, in turn, to confirm whether ground-water Ilow
directions may fluctuate seasonally or in roupemne to cert ain
rechargo events.

,

In addition lan lf ills and wasto pile t'rm;uontly croite
what .i s referred to as a mounding effect. This is where
ground water flows radially away from the coolet of the waste
unit because of the influence of added fi'l. The hydraulic

|head it the 1andfi1) is mont 1ikely increm "I due to the ;

additional recharge, infiltration and storago of qcound water
in the fill material This creates a higher hyd raulle head
in the n.u u nt t e d area and subsequent ground'watc. I' low toward
arean of i nwe r hydraulic head in a radial patt.ern

G&M Resolution - G&M's proposed m<nitoring well l oca t ion:' are
desianed to optimize the ability to deternine ground-water
flow direction in the vicinity of the landfill. Final

.

dutcrmination of the ground-wat e r flow dir i.et inn may not be
,5

;

'

possible unt i1 water levels are nonitored th ough tin < to
|establish p mible coasonal fluctuations anJ r espons.. - torochargo ew ntu. C&M's nea rl y radial coveraqe ot the}andt'ill a l l ow for determination of ground-wa t e r flow in .ny

dircution across the landfill.

I
1

| 7

f

| |
.

I

I
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!* 1, ,4 y c qlf i cq,t,,i p o - A minimum of (6) monitoring welln'

4 .hal' 1 located downgradiont of thu landfill (b.m m1 on,I <p s m ' 'a tf r fl ow direction) close to the perimeter of the

la r ci r ill or property boundary to detect any leachate ent.crinq,

j
th ground water or aquifer. A minin,, of three (3) I

l' mitoring wells shall be located upgradient to determine !

M .kground water quality.

l

1 laled Isgues - As stated previously, CW believe, that I
qccund-water flow across the site will l'' towa rd s the
northwest liowever, local influences to the ground-water

I

1

flow direction due to mounding and the preconce of the river
adjacent to the site must be evaluated over time. It is
possible that the gradient fl uctuates in ren;.onGe to seasonal
and/cr recharge events. Precuning that the g round-watnr fl ow

dircetion is to the northwe'.d, then I::on i t 3 r ing we.ll a AL-6
t h ouqh AL-8 should act as ut.g radient wo l l e. for groun+ w.itor
quality. Ideally, G&M wou t c! locate an upq tad ien t-. well
southeast of monitoring well AL-5 ta be ul.ilized an an

upmradient well for ground wate, quality. Hcwever, nvidence

of waste disposal on of f-site property potentially upgradient
of the landfill along the noutheast boundary rende r: . thi-
are t inadequate as an upgradient quality data location.

G&M negplutio_n - G&M 's proposed monitoring In ations rrovide
radial coverage of the landfill so that grour.a water quality
may be determined along all the landfill boun! aries. This

pattern will be enrecially uwful in determining quality of
ground water leaving any part of the site if ground-water

,

tinw directions are determinnd to fluctuate ceanonally or to
he radial in orient 7 tion. If t he ground water flow d i rectioni

!

i

8

UER AGHTY MILI. ER. IN



FEB 5 93 FR1 1 WO&. M IMEERING F0" !D. 2166 W 333 |1: 3

in dete n . i ned to bc- towards the northwest, as preliminary
data i mi i 71 e, then moni.toring wells AL-6 through AL-8 should
provide Mequato upgradient coverage.

Field Investigation Methodjalo_gy

IDrilling aJid Well_ Tnnta11ation
i

Sub:w;uent to approval of this Work Plan, GMt wi11
irnp] mne n t the dril1inq program to install the nino proposed
monitoring wells. All borings will be drilled using 4 1/2-
inch d ia rne t e r , hollow-stem, continuous-flight augern. All
drilling will be directly supervised by a G&M representative.

Soil samples will be collected at 5-foot intervals by drivingi

a ipl i t.-c roon nampler ahead of the load auger i n t.o the
undisturbed stratum. Soil camples will be described and
logged in t he fielcl by the G&M representative

!Where naturated upper aquifor zone of ni,nificant water
bearing unit is present, borings will be conve r t.ed to 1

i

monitoring w:11n cenntructed of 2-inch diammtm , flush joint,
schedule du, pVC caning and a 10-foot scrnen m-t. ion of .010-
inch 330t screen with a cump or nediment ti ap installod at
the bot t!.o n Final vertical well depths and screen lengths
wilI be de t e rmined based on potential pathwayn and migratien
oi pc.sible contaminants.

j

Each n.oni t o ri ng well wi!l be installed through the
innido of t.he augern. The annular space around the wrcen
will be filter packed with clean silica sand to 2 feet. above
the t.op of the screen. A minimuat of two feet of certilied
sodium bent onite pellets will be installed directly ev"r the

9
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sand pack. A bout oni t e/comen t. grout will then be placed in
| the remaining annular space uring a tremie pipe. The filter

pack, bentonito ceal and grout will be installed through tM
augers to provnnt. the collapse soil materialn around 1. h ..

well. 't h e riner pipe will 1:e capped with a vented cap to
I,

allow equilibrium of the water inside the well with
a r monphe ri c prenture. A protective s te e l" casing with a

l
, l oc k.i ng cap will be cemented in place around each woli Ii

immediately upon completion. "?h e protective caning will he

i painted a fluorencent. color, with well identification clearly
|

| narked; the locku will be brann and will be keyed-aliko,

9ur f ace-wat ar intrunion will be prevented by constructing a

si npi ng p>pi of cor ont around the well casing, and extendir.g
I

| I
'

i
hojew the /.;ne of frost heave. All well construction detail.. |

'

ill be rehnrded on a G&M well construction log.
\

|

Each monit.oring well will also have a permanent, easily ,

| identifled reference point from which its water-level

tv:nurement will be taken. The reference points will 1:e
ntablished by a licensed surveyor, according to an

e :tablished IIational Geodetic Vertical Datuit (NGVD).

All wella will be properly screened to a s s e.r,

| contamination leveln in the tppermost aquifor, if present

With the exception of monitoring well AL-4, the wells are
j estimated to be approximately 40 foot deep, with 10 foot

screens; although the final depths will be determined in the

field. Monitoring well AL-4 is located above the northea;t

| corner of t.he landfill at an elevation corresponding with the
plant buildings. G&M believes that characterization of

| ground-water qualit.y in this area is essential consideringi

potential contaminant source areas south of t.h i s location on

10

|

|
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the landfill. Accous to a i drill i.ng site t hat would bo
,.

.outside disposal areas at the elevation of-the 1.andIi l t . is
|not technically.feas!able. Therefore, C&M propmes to locate

this well-. abov'o tho clevatlon of the landfill. The
{monitoring. well- at thin location- is opected to bc

approximately-90-300 foct deep. ;
'

!E
! L.After installation, all the monitoring wells will .

i@m

;C. 'i
.

be i

developed .to improve the ' hydrologic ; conneet. ion between the IM
well

and. water-bearing. formation, and to. ensure that ground-
i:

. ater . uamples collected will be representative of natural.w

jconditions in'the aquifer. Proper well develcpment removes
- i ffines .from the well screen and surrounding formation,

' improving the flow and physical quality of the water entering ; j
l

| lthe well. Direct injection .of air to develop the welln will 8

i ibe prohibited. All well development equipment will be-
!

decontaminated prior to use in each well, and all water
produced will be ' contained . in barrels. Water in the drum:,
will be properly disposed of based on the analylical results
from the first round of ground-water samplon.

.

To minimize the potential for. cross contunination, the
i

;

jdrilling equipment (nplit spoons, drill ro:I n , augers, etc.)
{

will be steam cleaned prior to drilling each borehole using l

Cleveland municipal water,.from a single sou t:co . The water
I

-for. decontamination will be stored in a tank provided by the
driller,

and a ' centralized decontamination area near thedrilling operation will -be utilized.

The sp1 it -spoon- sampler wi11 he washed .i n 1aboratoryi-
grade ' soap and rinsed with water prior to collecting each
sample from the boreholes. The u.a.i

i of water during drilling
|

; 11

i
.

..
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wi|1 be restricted to minimize the i n t. coduct. i on of
.

contaminants to the ground water and cubnortaco nedinonts.
'he boreholes wilI be from the nameAny water added t.o t

; runicipal water sourco used to fill the decont-unination water
tank. For quality control purposes, one water c. ample will be
collected from the drillerc' water tank a n :1 analyned for f.

Cvocs. To remove potential contaminantn fron wn11 i

h(construction materials, the well casings an1 nereens wi.11 he
Ij*stecua cleaned prior to installation.

l

Soll removed from the boreholes will bo t ransferrnd to |
drumn for storage on-site. Upon completion of the drilling
program, the soils in the drums will be dispo md of proper t y,

! based on the analytical results.

Aquifor Tenting

Af ter aonitor well insta:1 l ation and deve l opmont has been
cunpl eted , cT.M proposen to conduct instantam. ;ns displ a ceme n t.
to a (uluj tests) on selected monitor weIIs to el>ta i n
c r. t. : m a r c a of the hydraulic conductivity of the upper aquifur
in the study area. Testn Will consist of dinplacing a known
voluno of water in the well with a solid obje,L, or slug, and
monitorinq the Water-level response. The rato at which water
levels return to their initial or static leeci in a function ,

o f' the aquifer's hydraulic conductivity. '

In v i o l d So i l /m . n ; i .-

During the dr 1 i iny prog r am, format i < c i 'i;plcs will b
| cel i t c'ted i n accor.! ince with AnTri npeci fica t i, D1586, using|

| a split-spoon sampicr. Representative soi' ' ;iles will bo

L

12
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obtained by driving the split spoon ahead of the lead auger
into the undisturbed stratum. G&M prepones to collect
continuouu split-spoon samples during driliing of the first
two borimy to establish the geologic cond.i t ions beneath the
site. On~ the subsurface conditions have b&n established,
samplos will be collected at regular S-foot intervals, and at
major chamjen in lithology.

DuriM the fiold program, G&M ' il 1 attempt to

qualitatively characterize the horizontal an1 vortical extent
of WCs in the soil by monitoring the va po n , from the coil
<amples collected using an HNU photoioniaalion detector.

Upon opening each uplit-spoon nample, the soil i.nside will be
su rv eyed with the HNU, and the reading recorded. In

, ,

addition, immediately after placing each soil sampla in a
sample jar, the jar will be scaled, first with aluminum foil
directly over the mouth of the jar, and then wi t.h the
original container lid. The samples will be set anido to
enabln them to equ.i1ibrate before measuring the. vapor content
inside the container. The measurements will be obtained by
incerting the intake tubo of the HNU through the aluminum
foil into the headspace of the samples; soil gas vaporu will
be read directly from the inntrument and recorded on the
geologic log. The llNU will be calibrated prior to the start
of the drilling program, and periodically checked throughout
the investigation.

The s o.i l sample with the highest HNU headspace reading
from each boring will be analyzed for the priority pollutant
compounds, using epa approved methods. In borings where all

the !!NU headspace readings are Zero, a composito soll sample
will not be collected. Samples of each nplit upcon will ha:

13
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retained on-site at Alcoa in the event that future analyni.
is required.

Gubsequent to the completion of the drilIing program,
the site t o1>og raphy, will be determined and the sampling and
laboratory analysis of ground water samples will be conducted ,1

C&M will comply with reporting |gfor a per.iod of six quartorn.
Crequirements as outlined in the project specifications. m
m,u

|
SUMMARY

In summary, G&M proposes to dril1 anI instal 1 9

I

monit.oring wells in the vicinity of the landfill. Themonit.ori ng wells are located to provide adequale coverage of
the landfi11 boundaries to determining grcond-water f1owdi rection ad quality in the uppermost aqui fer The proposed
man.itoring well locations allow for adequa te de:t e mi na t.icn of
ground-water

flow and any associated fluct ua t i.ons due to
neaconal and/or recharge evente. In addition, G&M be.li. eves
that the locations provide an effective :trategy for t.b eground-water qua l i t y inventigation, d er p.i t a potential
variations in the ground-water flow direction. l{oweve r, itmust be realized that certain hydraulically upgredient
locationu m.:y not ultimately provide upgradient ground-water
(lua l ity data, due to their proximity to other potenttalupgradient contaminant source areas off-site. G& tf isconfident, however, that the proposed configuration w i.11

provide an adequate ascessment of the ground .va te r quality
conditionn in the uppermost aquifor in the v.icinity of the
landtill.

|
|

1A

|
!
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Sincerely,

G ER AGilTY 't
f1 T Ti.,LE R , ).

INC.

7, n 7- //{ ' raeug._ . ' /(.ga rc ': -

%/s
Barbara a /cr aves
Senior Scientist

,

C/-

-; w <$, , avA Cc

fLaArene. :; . craven, CPG
Associat.e O
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h - YlELDS 100 TO 300 GPM - YlELDS 3 TO IO GPM - SANO, GRAVEL
g - YtELDS 25 TO 100 GPM

h - YlELDS 3 TO 10 GPM - O!,DROCK
.h - YlELDS 10 TO 25 GPM - S AND, GRAVEL

- Y(ELOS LESS THAN 3 GPM
IE - YlELDS 10 TO 25 GPM -GEOROCK - YtELDS 300 OR MOVE GPM
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