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logic studies near Lhe Alcoa plant, According to ti

of Water, no recent ground water studies | ive be:

¢oducted by the state within the immediate area of study.

wudy.

ieing

+

Admain

I

hio Department of Transportatien (ODbr) and the
‘ounty ¥ngineers were contacted to gain in‘crmation
coring:. . Neither of thesc sources werc . 11e .
seful dita or buring information for the ariy o
However, information on the Ohio canal i the
Alcon was collected through the Ohio Departme
rative Services and the Ohio Historical fociety,

'

vder to obtain information on potential scirces of

taminat ion 1in  the vicinity of the Alcoa plank, G&M

e

11 trie:

-

a

5]

local <overnments. The Newburg City Hall has no

‘alpablc list of area industries. The <Cuyahoga

own  Hall js providing G&M with a listing of
in Cuyahoga Heights, The Cuyahoga Ieights loc |
committee will provide a 1ist of hazardous
used 1n Cuyahoga iHeights,

ust 11, 1988, a raprescntative from G&M met with
@ personnel to dircuss the history of the plait

dfi1ll. Detailed ini_rmation regarding the type o!
that were placed in landfi11l1 and
area: where mate:ials wore disposed 1 the
» obtained.
review of well boring logs, maps and fie
the area indicate that the geology ! "he
f the lundfill consists of glacial lake CPOS1ts
Line =ond, silt anl elay underlain by bed: . In
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L & ity ot  the landgil], bedrock normal - OCcur |
ayiro rely S0 feet below ground surface. On the top o1
the 11 the depth to bedrock may increase approximately

foet? and, theretore, is expected to be encountered

ol ' feet balow ground surface.

glacial 1ake deposits that #i)) the buric salley
tlid midarlies tj Cuyahoo River .ie pPredominat )y non-
Wl oo ing unite, Occasxunally, ¢ few gravel le; . that
aro ‘1Y thin, narrow and discontinuous are encounterc
5 Liese gravel lenses have been known to Yicld up t:
1 ' Per minute (gpm). It is not uncommon, | cwever,
for “O penctrate the entire depth of the vallay f£i11
Wit ountering a significant agu.fer unit,

2 is o map showing the witer resource: in the
ir vicinity of the Alcoa facility. Beneath the area
G ndfill geologic units are believed to yicld less
ti fm. o Divectly northea:t of the plant is the neient
Cliira] turied river valley that runs slightly northwast to
so The boundary of thisg valley runs directly through
the 2 'roperty splitting the eastc:n pPart of the plant
fy ‘ “estern buildings -nd the Landfill, Avuifers:
! thin the ancient buried valley on the easte: ) part
of ountoare erported to yield sligltly higher Juioitities
of ‘Ler (3-10 gpm). 1golated arcas toward the ‘enter
ot clent buvjed valley, wmad up of thick s and
g posite, yi bosignificant quanit jes of ground . tep,

‘ng wel ! 'ocated on the castern side ot Alcoa
{ B ! " BS~6) icate a divection of ground-wat r flow
Coward t) northwe ¢ parall.l to the long axis of the

CGERACHTY 850111 ED v
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ancient buried v g a8 Figure 1 indicat northwagstern
direction of grou: water flow on the eas!ern plant proporty,
Although the curr Cuyahoq : River valle, the vicei y of
the Alcoa plant i: slightly southwest of ti wndary «f the
ancient buried Cuyahoga Rive: valley, th o valloys are
roughly parallel in orientution. Therefore, the rhallow
ground-water flow direction on the eastern portion »f the
Alcoa plant al:- corresponds  with k- northwe st Llow
dir-ction of the «urrent Cuynhings River, believ. that
the direction of ¢round-water 11 in the oW aqu . if
prescnt, beneath the landfill will corg nd  wit) the
general direction of flow of the Cuyahoua ver ftowvard the
norrthwest. fThis belief is Supported by th: “idenc: the
eastern plant property showin ground-water flow para)
the axis of the buried valley: and by nune: ‘nvest | NS
ot valley fill aquifers in Ohlo, where GiM has cbserv:
jround-water flow direction parallel +to direction

river flow and/or buried

valley orientati However, ti.
direction of ground-water flow in the inity f  the
landfil- also be locally influenced 1. proxiuily of
the river and the confiquration of ¢the 118 .
potential influences will bo discussed the  field
inveotigation section.

Subsequent t the evaluation of al) inforration
gathored during the preliminary site assess) G&M select.
menitoring well lecations bel | cved to most ately conpl
with the project :pecificatiouns and object GEM  the
flagged all Propcied  monitoring well ons at tl
landfill to ficld check the site detormine
accorsability.  The follewing text summar iy ‘M's proposed
approach for the field investigation.
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FIELD INVESTIGATION/MON 'TORING WELL [N | “LLATION

Rationale Foxr Monitoring Well Loca! iong

G&M has selected nine proposed moniloring well locations
to determine the geology, wround-water flov direction and
ground-water quality in the vicinity of the landfill. The
locations have Leen designed to provide invest igative
coverage of the perimeter of the landfill. In sclecting
these locations, G4M considered the historical data, finmla
accessibility, and practicality of meeting project

specifications and objectives. During this procoss, G&M
identified issues that may af! ot compliance with the project
specifications. The following text 1lists the project

specification that nay be affected, and discu s the related
influences and G&MN's proposed resolution to tnsure
achievement of the project ol octives:

Project Specification = The contractor shall insure proper
identification of Lhe uppermo:t aquifer.

R lated Issues - G&M's review of historical .t for Lo area

indicates that the presence of an urpoveoct aguifer (a
saturated sand, or sand and gravel unil) may ot be
encountered beneath the area of the landfill. 1t is likely,
however, that saturated silty clay units are | resent ! creath
the landfill.  Typically, these units way Lo screciod and
monitorcd, although their permeability i3 wvery low.

Therclore, recharge to the wel) may be significantly «low and
impode  adequate well develupment or futii¢ ground-wate;
sanpling,
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relatively tlat, then slight fluctuations - ter levels in
certain areas voulid change tlhe ground-. “& tlow patlLern
across the site, C4M has obscrved thi- situat ion at other
facilities located inmediately .djacent to . river. The
river characteristics, and water level must be further
evaluated in association with the ground-wat«: level: and
associated fluctuations in the vieinity of the landfill to
determine the nature of the hydraulic gradicent between the
two areas and, in turn, to confirm wheth«: ground-water low

directions may fluetuate seasonally or in response to certain
recharqge events,

In addition lanifills and waste piles froguently creste
what is referred to as a mounding effect, his is where
ground water tlows radially away from the cent.: of the waste
unit because of the influence o f added fi.l. 1he hydraulic
head 1 the landfil) is most likely incrianed due to the
addit.ional recharge, infiltration and storage o1 ground water
in the fill material. This “reates a higher Livdraulic head
in the woundcd area and subsequent ground water flow toward
arcas ol lower hydraulic head in o vadial jatt.

G&M _Resolution -~ GeM's proposed m nitoring wel cation: are
desioncd to optimize the ability to detcsiv iy, jround-water
fivw direction im the vicinity of the iand: 1.3, Final
ivtermination of the ground-watcr flow diroot o may not be
possible Sl water levels are aonitored thiough tipe te
establish “ihle seasonal fluctuations a; responsc o
rechirae ev.onts, CkM's  nearly radial covoroge  of the
1apdtill ailows for determination of ground-wat . flow in any

iirection 4sornse the landfill.
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b | ddficalion - A winimum of (6) monitoring wells
i located <downgradicont of t) o landfill (baned  on
o Fri ] fater flow direction) close to the perimete: { the
lar 11111 or property beoundary to detect any leachate «1niLering
t) ground watexr or aquifor, A minir >f thiee  (3)
itoring wells shall be |omated upgradicnt teo determine

kground water quality.

ated Issues - As stated previously, <iuv believi s that

und-water flow across the gite will | towia :  the
northwest ., However, local influences to Lil.o ground-water
flow direction due to mounding and the presence: of the river
adjacent to the site must b evaluated over Lime. It is
possible that the gradient fluctuates in response to seasonal
and’/cr recharge events. Presuming that the orcund-water £1ow

“tion is to the northwe: ', then ponit ring wWells 21-6
ugh AL-8 should act as upgradient wolls fo: ground- wytey

gunlity. Ideally, G&M woul! locats an upgradien! woll
sourtheast of monitoring well AL=5 to be Lilized a5 an
uptradient well for ground water guality. However, cvidence

ot waste disposal on off-site property potentially upyrdient
of the landfill along the coutheast boundary render:: thi
arct inadequate as an upgradiont quality data !-cation.

G&M_Reszolution - G&M's proposcd monitoring 1o i tions :rovide
radial coverage of the landfill so that grour water Gquality
may be determined along all the landfill bvoinlaries. This
pattern will be errocially ucoful in determininag quality of
ground water leaviig any part of the =ite if ground-water
tinw dirvections ar. determine! to fluctuate gseasonally or tuo

radial i orient rion. TIf the grounti water flow directiom

OGERAGHTY o MILLER 17
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is deteruined to b towards the northwest, asz prelininary
data indicoate, then nitoring wells AL-6 through AL-2 :;lhould
provide o quate upgradient coverage.

Figld Investigation Methodoloyy
Prilling «nd well Tnstallation

Subscjuent to approval of this Work Vlan, G&1 will
implewent the drilling program to install ti. nine proposed
monitoring wells, All borings will be drill. using 4 1/2-
inch diamcter, hollow=-stem, continuous-flight auger:. All
drilling will be directly supervised by a G&M rcpresent tive.
So!t samples will be collected at 5-foot intervals by i iving
a plit-gpoon sampler ahead of the lead ilger into the
undisturbed stratum. S0il gamples will Lo described and

logged in the field by the G&M representat ive,

Where caturated upper aguifer zone or - i ficant water
bearing unit is present, borings will be convertod to
monitoring wiolls constructed of 2-inch diamctcr, flush 1oint,
schedule 4., pyve carning and a l0~-foot screen soction of .010-
inch slot screen with a sump or sediment tirap installced at
the botion. Final vertieal waell depths and screen Lenagths
will be doetsrmined bLased on . ~ential pathways and mijration
ol pussible contaminants.

Fach wonitoring well wil!l be installed throucl,  the
inside of the augers, The annular space around the . reen
will be filter packed with clean silica sand to ? fee! ubove
the top of the screen. A minimun of two feet of certified
sodium bentonite pellets wil) be installed directly c¢v v the

-
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sand pack. A bonlonite/cement. grout will then be placed
the remaining annular space v ing a tremie vijo, The filt:
pack, bentonite ccal and grou! will be installed through ¢
augers to provent. the collarse soil materials around !
well, The viser pipe will Lo capped with a vented cap !
allow equilibrium of the water inside the well with
atnospheric pressure, A protective steel casing with a
loeking  cap will be cementel in place around each well
imuediately upon completion. 7he protective casing will 1.
painted a fluoresscnt color, with well identification cleacly
marked; the Jocks will be briss and will be kKeyed-alike,
furface-warcr intrusion will bhe prevented by constructing o
sloping pad of ¢oront around the well casing, and extendi:
helow the sone of frost heave. A1l well construction detai)

11 be recorded on a G&M well construction log.
Bach nonitoring well will also have a permanent, easily
entified refercnce point  from which its water-level
measurement will e taken. The reference points will

fablished by o licensed surveyor, according to an
tablished National Geodetie Vortical Datum (NGVD).

All wells will be properly screened to ass:
contamination levels in the ippermost aquifar, if present,
With the oxception of monitoring well Al-4, the wells aro
estimated to be approximately 40 feet deep, with 10 fe
screens; although the final depths will be dotormined in iho
field. Monitoring well AL-4 is located above the northe..
cornexr of tne landfill at an elevation corresponding with i
plant buillings, G&M Dbelleves that charactorization of
ground-water quality in this area is essential considering
potential contaminant source areas south of thi: location n

10
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the landfill. Accuss to a rilling site ..t WL 1 -
outside disposal ar s at the elevation of | landf. ' | ig
not technically fes ' ble. Thoerefore, G&M prog '8 to locate
this well above ("o elevation of the lanifill. The
monitoring well at this location is wupocted o be

approximately 90-100 feet deep.

After installation, all the monitoring wells will 1.
developed to 1mprove the hydrologic connect on bhetween ti.
well and watcr-bearing formation, and to ensure that ground-
water samples collected will be represent.tive of noatural

conditions in the aquifer. Proper well develcpnent renoves
fines from the well screen and surrounding formut ion,
improving the flow and physical quality of th. water entering
the woll., Direct ‘njection of air to develo): tha wells will
be proribited. All well development equirmint will be
decontaminated prior to ugse in each well, .1 all water
produced will be contained in barrels. Wat: i1 the drunm:.
will be properly disposed of based on the analyl ical results

from the first round of ground-water sample:.

To mininize the potential lor cross cort Cination, the
drilling equiraent (split spoon:, drill ro ers, etc.)
wili be stean cleaned prior to drilling eac! 1. hole using
Clevelanad municipal water, from . single sour The water
for dec atamination Will be storcd in a tank 1. rded by the
driller, and a4 centralized decontamination near the

drilling operation will be utilisod,

The split-spoon sampler will be washed laboratory
grade soap and rinsed with wate: prior to . ting each
sample from the boreholes. The u.. of water Cong drilling

11
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will be restricted to minimize the intveduction of
contaminants to the ground water and ~uheao Lao®  sedinonts.
Any water added 'o the borcholes wili: . from the same
vunieipal water source used to fill the decon! ..inatic. . ter
fank. For qguality control purposes, one water cample will be

collected from tho drillers’' water tan: .. analyzod  for
VGCs ., To remove potential contamin:nts fron wir1 1
construction materials, the wol) casings and ccreens will be

stoan cleaned prior to installation.

Soil removed from the boreholes will be transferrid to
druns for storage on-site. Upon completion [ the deilling
program, tho soils in the drums will be dispo i of properly,
bascc on the analytical results.

Aguiter dest ing

Atter nonitor well instaliatjion and oo pment has boen
conpleted, SAM proposes to conduct instant.. 1 displ acement
Trit ‘slur tests)] on selected monito: weliad o' ol
eulimates of the hydraulic conductivity of the upper aguife;
in the study area. Tests will consist of divplaeing a known
vooume of woater in the well with a so0lid objoct, or slugy, and

mer i toring the water-level response. The rato ¢ which water

levels veturn to thelir initial or static leve) is a function

of the aguifer's hydraulic conductivity.

In Fiold_Soil

buring the d: Ling prog:ram, format Sheples will
o Lastod dn accordince with AL specificat ' D1586, usi
4 split-spoen samp'r. Representative soi les will
12
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obtaincd by driving the split spoon ahead ! the lead auger

into the undisturbed stratum. GEM preoposes to  collect
continuous split-spoon samples during driiling of the first
two borings to establish the geelogic condit irng bencath the
site. O the subsurface conditions have boon established,

samples will be collected at regular $-foot intervals, and at
major char:os in lithology.

Boring the field Program, G&M 1 i1 attempt to
qualitati-cly characterize the horizontal aui vertical c«tent
£ Voce in the soil by monitoring the vupors from the 01l

Hples  collected using an  HNU photoionization detoctor,
Vbtn opening each split-spoon sample, the soi! inside will ba
urveyed  with the HNU, and the reading :ccorded. In
addition, lrmediately afte: placing each soil sample in a
sample jur, the jar will be sealed, first with aluminum foil
directly over the mouth of the jar, and ‘then with the
original container 1id. The samples will e set aside to
enable thenm to equilibrate before measuring the vapoer content
inside the container. The measurements will 1o obtained by
inserting the intake tube of the HNU throusyh the aluminum
foil into the headspace of the samples; soil-yus vapors will
be read directly from the instrument and :rccorded on  the
geologic log, The HNU will be calibrated prior to the start

of the drilling program, and periodically checlhed throughout
the investiqation,

The €0l sample with the highest HNU heo pace reading
from each boring will be analyzed for the pricrity pollutant
compounds, uging EIA approved wethods. 1In borings where all
the HNU headopace readings are zero, a compos it soil sample

Will not be collected, Samples of each split spoon will

(g
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retained on-site at Alcoa in the event that ruture analysis
is required,

“ubsequent to the complelion of the drilling program,
the site topography, will be determined and t. samplirg and
laboratory analysis of ground water samples wi11 be conducted
for a period of gijy quarters. G&M will comply with reporting
requirements as outlined in the Project specifications.

SUMMARY

In  summary, G&M Proposes to drill apd  install 9
monitoring wells in the vicinity of the fandfill., The
monitoring wells are located to provide adequate coverage of

the lamdifill boundaries to determining greound-water

L0l flow

direction and quality in the uppermost aguifer. The proyosed

| SRS

monitoring well lecations allow for adequate datermi cation of
ground-water flow and any ascociated fluctuntions due to
seascnal and/ar recharge events. Im addition, ceM belicves
that the locatjons provide an effective frategy for the
ground-wate\ quality investigation, despite  potential

variations in the ground-water flow direction. However, it

must  be realized that certain hydraulical iy upgradicnt

locations ey not ultimately provide upgradient ground-witer
quality data, due to their proximity to octhor potential
upgradient contaminant Source areas off-gite. G&M  is
confident, however, that the proposed configuration will
provide an adequate assessment of the ground water quality
conditions in the uppermost aquifer in the vicinity of the
landfil).

14
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XFLANATION

- YIELDS 100 TO 300 GPM /A

" YIELDS 2 TO 10 GPM - SAND GRAVE!
. * YIELDS 25 TO 100 GPM a':,"":JP - YIELDS 3 TO 10 GpM

OCK

-.,&
N

M - YIFLDS 10 TO 2% GPM - SAND, GRAVEL

: 4 = YIELDS LESS THAN 3 6o
E] YIELDS 10 TO 25 GPM - BEDROCK '] YIELDS

FIGURE 2 GROUND - WATER RE & WRCES N
ALCOA | LEVELAND, OMI0
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