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FUNDAMENTALS OF
SITE ASSESSMENT




b ; To develop as accurate a
£l .,f picture as possible of the

‘¥4 horizontal and vertical extent
. :r % of contamination in both

( . groundwater and soil, the site

#. 4] lithology, and the groundwater
* & flow characteristics to support

i ,_' the development of the most

LN SR PR efficient and cost effective
el e e strategy to clean up the site.
RULE:

Chapter 62-770 Florida Administrative Code

D



Typical Gas Station
ldentification of Source Areas
Tanks Lines Dispensers

Tank Truck,
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HAND AUGERING
that first four feet



Drill Rigs historically were the first
to enter the subsurface.
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Auger Drill
Rig
And
split Spooning




Mud Rotary Drill Rig




Sonic Drilling

It’s expensive but
sometimes

necessary
but lately,
maybe not that
expensive




SONIC DRILLING




Cone Penetrometer
Testing (CPT)
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ACME Consulting
1234Main Strest

e, SOMEWHERE
Telaphone: (000) 5551234
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123456-XYZ




DEPTH  FRICTION COMNE RESISTANCE FRICTION INTERPRETED
{feet) (t=f) (tsf) RATIO (%) SOIL DESCRIPTION
4 2 S0 100 150 200 250 300 350 o] 2 ]
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SILTY CLAY(CL), firm

SILTY SAND(SM]), loose to
&' medium dense below &
CLAYEY SANMD(SC),
medium dense

CLAYEY SILT(ML), stiff to
wery stiff

SILTY SAMND(SM), medium
dense to dense

@ 25, dense to very dense

SICTML), Fard

Eorehole Terminated at
46.9 ft

ACME Consults LOG OF CPT NO. CPT-1
1234 Main Street

Sometown, SOMEWHERE LR T L
Telephone: (000) 555-1234 Somewhere, USA

Fax: (000 555-4321 PROJECT MO DRILLED BY: DATE DRILLED:
123-456-XYZ ALAAN Drillers 11/29/2002




DIRECT PUSH (DPT)
(Percussion Probe Units)

2 » DPT’s are similar to cone
== penetrometers and are
popular since the
development of vibration
resistant tools.




Direct push has been used to perform
many functions to depths of 100 feet
or more.




DIRECT PUSH RIGS
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Need to get into a building?




What we see most often




For The Tough Jobs







A Soil Conductivity Probe
Clays - high conductivity

Silts - intermediate conductivity
Sand/Gravel - low conductivity,




To DSITMS
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FFD
(Fuel Fluorescence Detector)

MNew Dual Downhole Fuel Fluorescence Detector

Sapphire Lo Wy av elength High Wavelength
| ..— Whinid oo i PMT

Shortt Fiber __.f"
Optic Cahles




Examples of some Direct
Push soil samplers are:

The Large Bore Soil Sampler

Simply drive it to
depth, open It,
and retrieve a
core.




The Large Bore Sampler




The Dual Tube Sampllng System




Dual Tube Sampling System

1" Prob= Rod
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Limer
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Lithologic Controls




The Unsaturated or

Vadose Zone
.

Hocharge hog
‘ water tabde 5

Capidlery ?r‘TnEa_




The Saturated Zone

Drinking Water Supply
Livermore

Pump-and-Treat
Facility

Unsaturated
Zone
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Smear Zone

OVA readings can begin to rise as you near
the water table

Leaky tank

Liguid-phase hydrocarbon

SIesr zone
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Capillary Fringe




The Unconfined Aquifer

Groundwater System




1989-1993 dry
1994-1997 wet
1998-2001 dry




Confined Aquifers

ARTESIAN-AQUIFIER !

I

i
ARTESIAN WELL  waTER TABLE RECHARGE AREA __ /')

:
WELL  FLowing _/ .
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Potentiometric Surfaces

water table wrell

’
."’

artesian well

._"-

_ potentiometric
surface

floang artesian
well

confining nrat

confined arpufer

~ impermeshls bedrock
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Perched Water Takble

Actual Water Table

Confining Laver
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Perched Aquifers

Schematic cross—section of ground—water zones

Zone of
aeration

Zone of
saturation

Acetate 22 (Figure 10.2) @ 1994 West Publishing Gompany




Soil Description (Lithology)
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UNIFIED SOIL CLASSIFICATION AND SYMBOL CHART

COARSE-GRAINED SOILS
{more than 50% of material is larger than MNo. 200 sieve size.)

Clean Gravels (Less than 5% fines)

Wellgraded grawvels, gravel-sand
mixtures, little or no fines

GRAVELS =
More than 50% Poorly-graded gravels, gravel-sand
of coarse [ mixtures, little or no fines
fraction larger
than No. 4
sieve size a3 P
i

Silty gravels, gravel-sand-silt mixtures

Clayey gravels, gravel-sand-clay
mixtures

Clean Sands (Less than 5% fines

Well-graded sands, gravelly sands,
little or no fines
SANDS
50%. Or Mmore Poorly graded sands. gravelly sands,
of coarse little or no fines

fraction smaller Sands with fines (More than 12% fines

than MNo. 4
sieve size |E!EI“ Silty sands, sand-silt mixtures
o
g Clayey sands, sand-clay mixtures
FINE-GRAINED SOILS
(50% or more of material is smaller than MNo. 200 sieve size.)

Inorganic silts and very fine sands, rock
flour, silty of clayey fine sands or clayey
silts with slight plasticity

G

Inorganic clays of low to medium
Liquid limit plasticity, grawvelly clays, sandy clays,
less than silty clays, lean clays
50%
Organic silts and organic silty clays of
low plasticity

Inorganic silts, micaceous or
diatomaceous fine sandy or silty soils,
elastic silts

Inorganic clays of high plasticity, fat
Liquid limit clays
50%
ar greater Organic clays of medium to high
plasticity, organic silts

Peat and other highly organic soils




The Mansell Color Chart




Moisture Content
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Searching for contaminated soil
Horizontally
“Boring Spacing”

. Vert Pipes

Tank Truck
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Taking Vertical OVA samples
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Collecting the soil data
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How to take OVA
Readings




Instrument Calibrations

Were the FID or the PID
field Instruments
calibrated properly




FID (Flame lonization Detector)
The most common detector Is the
FID




the FID

ing

Us




The PID




th FID
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headspace screening
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5 minutes, but no more than 15
minutes.




puncture the foil seal




record the highest meter
response

S. =20 2002



Head Space Screening




SOIL ASSESSMENT REFERENCE

MATERIALS FROM DEP

1. SOP Standard Operating Procedures PCS-004

SOIL ASSESSMENT AND SAMPLING METHODS FOR FLORIDA
BUREAU OF PETROLEUM STORAGE SYSTEM SITES

New and Effective October 1, 2001

2. “Guidelines for Assessment and Source Removal of
Petroleum Contaminated Soil,” dated May 1998.

3. “Chapter 62-770, F.A.C. Table IV Interpretation, “ dated July
13,1998.

4. “New Soil Sampling Procedures and Recommended EPA
Methods (per changes to USEPA SW-846) and other Quality
Assurance Issues for the Division of Waste Management,” dated
July 15, 1998.



http://www.dep.state.fl.us/waste/

categories/pcp/default.ntm

bureau of petroleum storage systen




High, Medium and Low -
lab confirmation of field OVA data.




High, Medium and Low Soil Samples

per source area.
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February 3, 1998 Memo

How do you get the soil samples
to the lab?




How To Collect High, Medium and Low
OVA Reading Soil Samples In Shallow
Water Tables

Groundwater System
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Open Pits and Excavations




‘Interested Parties Memo’

July 15, 1998

Soil Sampling Procedures
and
Recommended EPA Analytical
Methods
for
the Division of
Waste Management”






eThis end is

cutoff




transfer immediately (within 10 seconds) into
the VOC vial.




Samples placed immediately on ice
(not dry ice)
to minimize biodegradation

ice




On arrival at the laboratory




RECOMMENDED SOIL
SAMPLING PROCEDURES:




In the field.:
Order of soill sample collection




Other precautions
Include:




DEP’s requirement
and
The EPA’s requirement




Preservatives used for Analysis

Methanol
| : and/or
- Polyethylene

Glycol.



Low Level Analysis
Preservative -

reagent grade

water




Soil Moisture Content
Dry Weight Basis

. ) +-

Wet soil Dry soil Water




Soil Equipment Blanks, Trip
Blanks and Duplicate samples




Mobile Lab for Soil analysis?
Usually not done!

MAY 9 2001




SPLP

Synthetic Precipitation
Leaching Process

Table i

CHAPTER 62-777
B



SPLP?

If so, add two costs for lab analysis to the
work order (or add it in a VCO);




Fractionation of TRPH




Fractionation of TRPH

Total Petroleum Hydrocarbon Criteria Working Group
(TPHCWG) method

or the
Massachusetts Department of Environmental

Protection
(MADEP) method



Fractionation of TRPH

If the TPHCWG method is
performed

or
If the MADEP is performed




Plot the Soil OVA data

contour by consecutive depths




DETERMINING THE DEGREE AND
EXTENT OF THE GROUNDWATER

CONTAMINATION
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The Efficient Placement of
Monitoring Wells

UEES Fact Sheel O8Z2-948
July 15498
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Figure 2. Part of the TCE plume flows from the shallow aquifer through a permeable
window in the confining layer and into the lower aquifer.




Wells used to develop a 3D
geological and hydrological
model of the site.
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Is there a downg
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Monitoring Well Construction




Water level measurements




Source Wells

the degree of contamination
source area wells

!

remediation strategy




Groundwater Flow
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Screened Intervals

especially important.




Vertical Extent Well
How deep does the contamination

qround surface
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Vertical Extent Wells
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Vertical Extent Well
21981

If Natural Attenuation Default Concentrations

are exceeded
ARTESIAN-AQUIFIER o y
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Vertical Extent Well

Nested Multilevel Wells

rownd surface Downgradient

Coarse sand

Aquiitard



Vertical Extent Wells
Double Casing

ey Surface Water
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Note




Vertical Extent Well




Vertical Extent Well
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Vertical Extent Wells
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Procedures
Groundwater Sample Collection




Procedures
Groundwater Sample
Collection




Mandated by
Ch. 62-770,
F.A.C. when
submitting
sampling
results for
review.

This record
contains

the following:




TABLEB
For Gasoline and Kerosene Analytical Groups

Contaminants of Concern Groundwater and Surface \Water Soil and Sediment
Benzene, Ethylbenzene, Toluene, total 602, 624, 8021 or 8260 8021 or 8260
Xylenes and MTBE
1-methylnaphthalene, 2-methylnaphthalene, | 610, 625, 8100, 8270 or 8310 8100, 8270 or 8310
and the 16 method-listed PAHSs included in
Table A
1,2-dichloroethane and other listed Priority | 601, 624, 8021 or 8260 NOT REQUIRED
Pollutant VVolatile Organic Halocarbons
1,2-dichloroethane and other listed Priority 601, 624, 8021 or 8260 NOT REQUIRED
Pollutant Volatile Organic Halocarbons
1,2-dibromoethane (EDB) 601 with electron capture detector NOT REQUIRED

substituted for electrolytic conductivity

detector and 2-column confirmation, or 504

or 8011
Total Lead 200.7, 200.8, 239.2, 6010 or 7421 NOT REQUIRED
TRPHs FL-PRO FL-PRO

NOTE 1: All methods listed (except for FL-PRO) are USEPA methods and the detection limits shall meet the specified cleanup
target levels.

NOTE 2. Appropriate sample preparation and cleanup methods (e.g., extraction, digestion) shall be performed prior to analysis.
NOTE 3: The guiescent sampling technique for metals shall be used if turbidity is affecting the total metal results.

NOTE 4: Equivalent methods may be used if approved through protocols described in Rules 62-160.400(6), (7) and (8), F.A.C.




Florida Department of Environmental Protection — Division of Waste Management — Bureau of Petraleum Storage Systems — Petroleum Preapproval Program — October 2000

GROUNDWATER SAMPLING
Gasoline Analytical Group (GAG; motor gasoline, aviation gasoline, and gasohol)
and Kerosene Analytical Group (KAG; diesel, kerosene, Jet-A, Jet-B, JP-4, and JP-5) Discharges (Page 1 of 2)
Note: Prices listed represent the maximum allowable compensation under state funding

Initial sampling event under the Prcap1p]'01.fal ’4 Initial

S Analytical screening of grab samples

. i) .

Program using permanent wells aéup ing obtained from hand-augered temporary
vent wells or using direct push technology

v v

One or two wells per ‘

Plume wells not suspected of having the
highest concentrations or perimeter wells

sOuUrce area, or one or two
wells suspected of having
the highest concentrations

T e N :

Gasoline/Kerosene Analytical Gl'oupz <5370.00 A L A I file review indicates KAG and
only GAG historically GAG, only KAG, or unsure whether
The Gasoline/Kerosene Analytical Group should include: L CTVE KAG historically stored at site
BTEX/MTBE and VOHs ( EPA Method 601/602, 50218, ¢ ¢
624, or 82608) =5130.00 . Sample for-
PAHs (EPA Method 8310, 610 HPLC, partial 625 SIM, % . Sample L
or partial 8270C SIM) <8§127.50 ek BLEX/MTRBE (EPA Method 602, partial 80218,
TRPHs (FL-PRY) <$95.00 partic! 80218, partial 624, or _ _
— i artial 826081 <$60.00 partial 624, or partial 82608) <%60.00
EDB™ (EPA Method 504 or 8011y <850.00 to $55.00 P = PAHs (EPA Method 8310 610 HPLC il 625
P PR . PAHs (EPA Method 8310, 610 HPLC, 2A8s | S J - partial 62
JOTALLEAD LE#Dus;ni qun;sc-:nt ‘iLlj I_L_m‘i' and;lﬂglg'l;ﬂe partial 625 SIM, or partial SIM, or partial 8270C SIM) <8$127.50
\_ e J 8270C SIM) <$127.50 1Reus? (FL-PRO) <595.00

+ h J

The analyses are dependent on whether portable field GC, mobile lab, or off-site lab
Supplemental Sampling Event[s:5 ‘ will be used to analyze the samples, and on t.he recharge rate of the fqrmatmn. The two
most common analyses that are used are (prices below apply to off-site lab):

+ BTEXMTBE (EPA Method 602, partial 80218, or partial 82608) <%60.00
o . : 7
Limited to the petroleum contaminants that were detected in the BTEX/NMTBE/MNaphthalene (£P4 Method partial 80218 or parfial 82608) <%$120.00
source area(s) and/or well(s) exhibiting the highest concentrations.
The contaminants to be analyzed may include any or all of the ¢

contaminants listed in the Gasoline/Kerosene Analytical Group™ The results can be used to determine locations of permanent wells




Initial
Sampling Even

At ainimum one high, one medium, and one low

background) soil samples (based on OVA reading
collectxx source drga tanks, remote dispensers
above the smeafﬂzoﬁé all corrected (unfiltered
OVA readings are below background (generally 1
on the OVA), then only one peil spampke sheald b

collected for confirmation

The soil samples should be analyzed for all of the fdg

BTEX/MTBE EPA Methogarti&8021B or partial)88$DBO.&0
BAE§4 EPA Method 8310, 8100, or parkial 8270C

<$135.0@310,<$127.5®100, <135.0Qarti&8270Q
TRPHs KL-PRO) <$97.50

The soil samples that will b&ERmdgtdest] frartial 8921B
parti8260B should be collected in tIRPZ Methacsis@B5
(see memorandum dated July 15, 1998). EnCore sample
syringes should be included in the astimumopdsaviat a
the number of samples to be collected. For example,
one medium sample, and one low soil sample will be cd
EnCores are needed per samplmaxihem rmimber of EnCores
that may be included in the work order is 18 (3x3x2).
syringes are not necessary for every sampling event
determined based on site-specific criteria such as dd

Sampling

Supplemental

Event Sampling Event

Additional soil samples for lab analyses may need to Db?
e Confirm the initial sampling event results.

e Better determine the range of OVA readings that indicate t
at levels above the SCTLs.

e Collect initial or additional soil samples from the smear
soil samples selected from the smear zone for lab analysej
to high OVA readings and not to medium and low OVA rg

e Delineate the soil contamination with lab samples if it is
not a valid screening tool for the site.

Analyses conducted after the initial sampling event can be
contaminants that were detected in the initial samp

More than one high sample, one mé
sample, and one low soil sample ca&
collected during the initial event
a work order could include the co
two high samples, two medium samp
one low sample (or some other comk
from a source area above the smearx
the collection of one high sample
smear zone.

The price that should be in
the work order is for the 1g
analys®¥$100.00. If a high 1
analysi#$66 .50 is performed,
a cost reduction should be
by the consultant at invoic
low level price is higher t
level price.

The lab may analyze PAEPAusi
Methodarti8270C but the prid
should not exded. 00(what is
;12llowed BEA Method 8310 The
£ Jisghed detection limits in u
samples should be equal to,
the soil cleanup target

If the corrected OVA readings a
undetermined due to a high bioger
(methane) vapor component in the
subsequent soil sampling events

an OVA/FID that has a maximum up
measuring limit of at least 5,00¢ pm.than,




Used oil, an identified product not listed in the Gasoline and
or an unknown product that has been historically store

- L1
Initial Sampling Ege £ Supplemental Sampling Eve
Under the Preapproval P

USED OIL / UNKNOWN PRODUCT GROUP- <$665.00

New well (s) and perhaps some or all well
e The Used 0il / Unknown Product Group should include: sampled for the Used 0il / Unknown Prod

PRIORITY POLLUTANT VOLATILE ORGANICS EPA Method 624 or 9260B
<$150.00
PRIORITY POLLUTANT EXTRACTABLE ORGANICS EPA Method 625 or
82700; £5297.5®25 ,<$300.0®2700Q
NON-PRIORITY POLLUTANT ORGANICS WITH >1Wg/L TIC&PA Method Limited to the petroleum contaminants that we
624/625HB260B/8270C<$130.0%24/62)5 <5115.0®260B/8270C source area(s) and/or well(s) exhibiting the h
TRPHs KL-PRO) <$95.00 The contaminants to be analyzed may include
TOTAL ARSENIC warious metho@H5.00 to sf%_oo contaminants listed in the Used 0il / Unkn%wn
TOTAL CADMIUM various methcd&H5.00 to $f%.50
TOTAL CHROMIUM  vYarious methcdd 5.00 to $f%.50

TOTAL LEAD tarious methc€fl5.00t416.50 3 If the complete suife bfThe cost for t

Used 0il / Unknown metals analyses
Product Group analysés should be

(see Table C of Chapter determined from

1Generally restricte ®A detailed file review for the site should always Dbs 62-770, F.A.C.) willibe October 2000 SO

one or two source w determining the wells to be sampled and the contami performed for one oxX morkab rate tables

installed in the a for under the Preapproval Program. If groundwater wells, then the cosfin drhehe lab methgd

highest OVA reading were obtained prior to the site being eligible for proposal for the well (s)that will be ut
visual staining, are available in the file, then the contaminants to should include the
former used oil/unk wells to be sampled should be based on the analyses price and not indiv
product tank area. and on the contaminants that were detected. costs for each lab




Florich Depanment of Ernaronmental Profeclion - Chivision of Wasde Moragement - Bureoo of Petroleum Stornge Systems - Peinalzum Preapprosal Progrom - Ocioher 300

SOIL SAMPLING
Used Okl ¢ Unknown Pridduct Groap Discharges
Naote: Prices listed represent the maximum alliwable compensation under state unding

Ueed oil, an identified prochuct not lisead in the Gosoline and Kerozsene Analytical Gronps, or
an unknoavn proidoct that has been histarically storsd ol the site

Sampling
[ Initial Sampling I-Z'l.'n:nl1 | Ewent

[ Supplanental Sampling Eventiz) ]

Limited o the peirolenm contaminan = that were
detectad in the nilial smpling evanl

sssnn.nu\\ ‘

& The Uzad Chil | Unknown Procduct Group should inclide:

Sk

=P

Mithed 82008) <X150.00

(EPA Method K270 2820500
LRI (FL-FRoy <597.50
Lo AL ARSEMIC (vartons methods] 520,000 521, I'-'ha
LTOTAL CADMIUL] (vardonr wetheds) SS1LT.5010 SEI].I]I:IE

TOTAL CHERC !!gll,,}d (varfom wetheds) 8175010

520.00

TOTAL LEAD verions methods <S1T.500 HI].I:II]E

# EnCore samplers or disposable syringes should be includsd

‘l\\ in the workanlar for the EPA Metbad 52608 armlyeie, /

! Greneral ly resiniciad 1o

ane sample bhzsd an
visual stwining, one
samiple hasad on the
highest OWA peading it
no slaining presenl, of oneg
sample collsotad next 1o
the il port ar From the
base of the former tank
aren il no stining is
presentand no ddecinble
CVA rendings are
recorded.

4 1f the complae swite of
Ulged Ol [ Unknown
Procuet Gromp analyvses
{see Table O of Chapiter
62-TT0 FALC, except
et Morkpricn by
Fallutani Organice are
nol reguaired ) will be
performead, then the cogl
in the propasal for the
samiple should ine hide
the grovp price and nol
irclivichal costs for each

labs mizibl.

¥ The cost for the meials
analyees should be
cetarmingd from the
Ciciober 20080 307 b
rale mhles hazed om
ihiz Iab methesd that
will bz uilizad.




Samples for pretreatment analyses required by the thermal tre
should be collected during the drilling event and the cost fo
should be included with the drilling work order

In Florida Dlspo§al out of State
(Chapter 62-713, F.A.[C. Location

Pretreatment Requiﬁéme ts

Soil contaminated
Soil contaminated PrOdUCtS in the
products in the Gas 0il / Unknown Prod
Analytical Group and Group

the Kerosene Analyt facilﬁty
Group

Analytical requireme
determined by the dif

Allowabl@Est<$340.00 + EPA Method 9023 aharge
AllowablEost<$250.00

e The Pretreatment Analyses should include:
e The Pretreatment Analyses should include:

VOHs HEPA Method partial 8021B or parti$d0 8QGO0H
VOHs KEPA Method partial 8021B or pantisdo 826 ( TRPHs HL-PRO) <$97.50
TRPHs KL-PRO) <$97.50 TOTAL ARSENIC EPA Method 601)0E$20.00
TOTAL ARSENIC KEPA Method 601)08B$20.00 TOTAL CADMIUM HKPA Method 601)08B3$17.50
TOTAL CADMIUM EPA Method 6010EB$17.50 TOTAL CHROMIUM EPA Method 601)08$17.50
TOTAL CHROMIUM EPA Method 601)08E$17.50 TOTAL LEAD EPA Method 601)0B$17.50

TOTAL LEAD EPA Method 601)08B$17.50 TOTAL ORGANIC HALOGENS HEPA Method 9033
PCBs @PA Method 808%$90.00

"The treatment facility may not require a
completed for the pretreatment characteri
assessment data or pretreatment analytica
obtained for the site may be utilized at
disposal facility. The cost proposal by
should include the analyses that are reqg
disposal facility.

A maximum allowable c&®A for 3 Typically, the analyses may
Method 902Bas not been estab or more of the following:
by the BPSS in the October 20 e BTEX/MTBE

lab rate table. The &BYt foy
Method 902&8nalysis will be e
on a lrapecific basis.

e PAHS
e 8 RCRA Metals




What About Additives?

Lead
EDB
1-2 DCA
Oxygenates



Equipment Blanks
Trip Blanks




Duplicates




METHOD DETECTION LIMITS (MDLSs):

Make Sure




METHOD DETECTION LIMITS (MDLSs):

This requirement must be met
unless...




METHOD DETECTION LIMITS (MDLs).




Chain of Custody

Is Required




Procedures for

Chain of Custody




Preservatives & Holding
Times
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Transport Temperatures
Check the Chain of Custody




Lab Cost Quotes




The Degree And Extent Of
Groundwater Contamination

Release of Dissolved Phase VOCs to Shallow
Groundwater

Groundwater Flow
~ Direction




TIDAL INFLUENCE




Compare shallow wells to deep
wells

Hydraulic gradient, Ah/Al

Ah 1s the
< Al S difference in
B hydraulic
________________________________________ Wwt | | headin the
two wells;

Al 1s the
distance
between the
two wells.

sandstone aquifer




The Horizontal Hydraulic Gradient(s)

Schematic cross—-section of ground-water zones

Horizontal Hydraulic Gradient
Well 2 Well 1

Zone of
aeration

Zone of
saturation

® 1994 West Publishing Company
Acetate 29 (Figure 10.2)




Distance Between Wells

Mt Guyot
6,621 .
40 miles

ME. LeConte

6,593 1t.
29 miles

Rich IWViIn.
3.686 1.
10 miles

Happy
Valley Ridge

2,270 1t.
1 mile

Clingmans Dome

6,643 1.
26 miles

B eard

Cane Nin.
2,220 1t.
5 mile

Thunderhead Ntn.
5,527 1.
15 miles




Plot the Data
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Plot The Data




Plot The Data

v
4 Use the original lab sheets




INTERPRETATION
Trends In the Water Data




TRENDS IN THE WATER DATA
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TRENDS IN THE WATER

DATA TRENDS

Do the contaminant concentrations
make sense In relation to the
plume?
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Lithologic Descriptions

Permeability for Sediments

Material Permeability
well-sorted gravel 102to 1
well-sorted sands, glacial outwash ~ 10-3to 101
silty sands, fine sands 10~ to 103
silt, sandy silts, clayey sands, till 10 to 104
clay 102 to 106



Aquifer Descriptions

ARTESIAN-AQUIFIER
ARTESIAN WELL WATER TABLE RECHARGE AREA

WELL g owing
ARTESIAN
WELL

111111
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Aquifer Characteristics

Darcy’s Law
Q = KA[(h, - hg) /L] OR Q = KA(dh/ dl)
where:

Q=volume of water flow in ft3/day
K=hydraulic conductivity in ft/day
A=cross-sectional area in ft?
dh/dl=hydraulic gradient Darcy's Law



Aquifer Characteristics




Potable Well Survey




Surface Water Concerns

Original storm water outfall
discharged sedimant into the lake




Surface Water Concerns




-
> £
DE
O =
v V)
n v
LLI
Ll ()
_m“LS
_._.A




FREE PRODUCT ASSESSMENT
Non Eligible Spills




FREE PRODUCT ASSESSMENT
If funded, within funding range;

If funded out of funding range;
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FREE PRODUCT ASSESSMENT

Assessment of FP VVaries based on;




FREE PRODUCT ASSESSMENT




FREE PRODUCT
ASSESSMENT




TSAR

Templated Site Assessment Report
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NO FURTHER ACTION

NATURAL ATTENUATION

REMEDIAL ACTION PLAN?




NFA

Considering No Further Action?




NFA
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NFA

Has the contaminated soil been defined?
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NATURAL ATTENUATION

Criteria




NATURAL ATTENUATION

Criteria
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