Attachment 12

Groundwater and Surface Water Monitoring Programs



GROUNDWATER AND SURFACE WATER
SAMPLING & ANALYSIS PLAN
EQ RESOURCE RECOVERY, INC.

Revision 5.2, January 30, 2007

1.0 INTRODUCTION

The following sampling & analysis plan describes the standard protocol for the collection
and analysis of ground water and surface water samples at EQ Resource Recovery, Inc.
(EQRR). The monitoring activities described in this plan are required by the Operating
License issued under Part 111 of Michigan Public Act 451 by the Michigan Department
of Environmental Quality (MDEQ). This revision was prepared to incorporate
constituents identified during Appendix IX analysis groundwater samples and to correct
minor technical errors within the original revision. The previous revision was prepared to
account for changes in site conditions brought about by the implementation of interim
corrective measures along part of the east site boundary. Any deviations to the procedures
and protocols contained herein must be approved in advance by MDEQ, and if permanent

deviations, be incorporated into a revised plan to be reviewed and approved.

The monitoring program for EQRR consists of three components: site ground water
quality monitoring, site ground water level monitoring, and surface water quality
monitoring of the Trouton Drain. Groundwater quality is monitored in the saturated
portion of a relatively thin layer of silty sand that is found at the ground surface to a depth
of around 10 feet over the entire facility property except for part of the east site boundary
where this unit was replaced with a clay dike keyed into the underlying clay. This area is
shown on Figure 1 of this plan. No groundwater monitoring can be conducted in this
area. The areas that will be monitored include locations where the sand unit is present
and protected only by an asphalt barrier wall constructed to impede the flow of
groundwater along the downgradient portions of the site. The groundwater level
monitoring program serves as a means to determine flow directions and head levels at key
points in the containment system that was installed to prevent on site groundwater from
discharging into Trouton Drain. Surface water is monitored in Trouton Drain, a shallow

storm drain that is the discharge area for any shallow groundwater flowing off site.
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The sampling and field measurements are to be conducted by a trained Environmental
Monitoring Technician or equivalent. The monitoring technician is responsible for
performing these tasks in accordance with this sampling plan and in accordance with any
applicable operating license conditions. The technician is also responsible for

maintaining all required records and logs as outlined in Section 10 of this document.

2.0 SAMPLING LOCATIONS

Ground water samples will be collected from five monitoring wells (OW-107, MW-16,
OW-22, OW-104 and OW-105) located outside of the asphalt based slurry wall along the
east and south site boundary. Enhanced monitoring as identified within the operating
permit will additionally be performed at monitoring wells (OW-11R, OW-9, and P-9) that
are located on the inside the asphalt based slurry wall along the southeast and south site
boundary. These areas are the natural downgradient direction at the site and the likely
path of groundwater diverted by the clay dike. All eight of these wells are designated as
sampling points on Table 1 and the locations of these wells are shown on Figure 1
Monitoring Well Location Map. The underdrain collection basin will also be sampled

for the purpose of tracking the quality of groundwater collected inside the barrier wall.

To monitor the hydraulic conditions in the area of the barrier wall/under drain system,
static water level measurements will be collected at the each of the wells, piezometers
and manholes listed on Table 1. A description of how data from the wells will be utilized
is included on the Table 1 (e.g. some wells are used only to construct water contour maps
while others are used to assess gradients across the barrier wall). Well logs (if available)

for the monitoring wells and piezometers are included in Appendix A.

Surface water samples will be collected from two permanent locations and one temporary
location along Trouton Drain. For the permanent locations, the upstream location, SW-
NE, is near the culvert where Trouton Drain passes beneath Van Born Road and the
downstream location, SW-SE, is near MW-16 near the southeast corner of the site. These
locations are also shown on the Figure 1. Temporarily, a third location, SW-TEMP
located just south of the sediment trap at the downstream limit of the clay dike, will be
monitored as well. EQRR will petition for removal of this location, if appropriate, when

final corrective actions have been formulated.
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3.0 SAMPLING FREQUENCY

Groundwater samples will be collected quarterly from the monitoring wells listed on
Table 1 and semi-annually from the underdrain sump to monitor the composition of the
ground water collected by the underdrain system. Surface water samples will be collected
on approximately a quarterly basis as these samples must be collected within 24 hours
subsequent to a 24 hour 0.5 inch precipitation event and when sufficient water is present
within the drain to collect a sample. Therefore, the timing of sample collection may

sometimes become skewed toward the wetter seasons of the year.

Static water levels at all of the wells, piezometers, and manholes listed on Table 1 are to
be collected monthly. The data will be evaluated for the following: 1) evidence of
outward gradients at any of barrier wall well pairs listed on Table 1, and 2) build-up of
head in the area between the old asphalt barrier wall and the new clay dike. This gradient
information will be used to assess the performance of the underdrain system and to
evaluate the significance of any statistically significant increases found to occur in wells
outside the wall. Water levels between the wall and the dike will be monitored to
determine if there is a head build up in this area that would warrant head lowering

measurces.

4.0 MONITORING PARAMETERS

The list of ground water monitoring parameters to be analyzed in each sample is
presented on Table 2. This list was developed from a detailed evaluation of on-site
contamination. The list is updated by this revision to include 40 CFR Part 264 Appendix
IX constituents identified during recent sampling events. During the eight quarters of
background data collection, all primary, secondary and tertiary parameters will be
analyzed. Following background, the frequency of monitoring for each parameter will be
that shown on Table 2. The parameter list for the analysis of surface water samples is
included on Table 3 and was developed in a similar fashion. Also, additional parameters
from the primary and secondary ground water parameter list may be added to the surface
water list if confirmed statistically significant concentrations of additional parameters are

found in the ground water samples.
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5.0 STATIC WATER LEVEL MEASUREMENTS AND WELL PURGING

During each water level survey, and prior to well purging during sampling, static water
levels will be collected utilizing an electric water level indicator capable of 0.01 ft.
precision. Measurements will be made from the surveyed part of the casing top, which is
the north side of the casing top, and repeated several times to ensure that a reproducible
water level is attained. The top of casings is surveyed relative to permanent USGS
datum. Water levels will be measured to the nearest 0.01 ft. The probe and any
submerged portion of the cable must be scrubbed with a detergent solution and then
rinsed thoroughly with distilled water between each well. Measurements from all of the

wells will be collected on the same day.

Well purging prior to sampling will be completed utilizing a disposable bailer. At least 3
well casing volumes of water will be removed prior to sampling, or the well will be
purged dry. As all of the wells are 2-inch diameter wells, the volume to be removed can

be estimated by the following equation:

Volume Removed (gal) = Height of Water Column (ft) * 0.5

The height of the water column is determined from the static water level and the total
well depth. The volume purged will be recorded in a bucket of known volume. The
purge water collected will be delivered to one of the manholes for the under drain. If the
well purges dry, the recovery rate will be recorded to determine how long the well must
recover before sampling. Samples will be collected within 1 day of purging, or sooner if

recovery rates allow.

6.0 SAMPLING PROCEDURES

Ground water samples will be collected with disposable bailers composed of inert high-
density polyethylene and equipped with a VOC sample delivery valve. This material has
been shown to be suitable for collecting samples containing the parameters included in
this program. A new bailer will be used to purge and sample each well and will be
discarded after a single use. Samples will be delivered to the appropriate bottles as
described on Table 4, which must be provided certified clean by the laboratory with
appropriate preservatives. Samples to be analyzed for organic compounds (primary
compounds) are collected first followed by metals (secondary parameters) and then
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indicator parameters (tertiary parameters). In this way the most important samples are

collected first in case the sample volume produced by the well is inadequate.

The sample collected for VOC analysis must be delivered to the sample vial while
attempting to minimize turbulence to the sample. The vials must be filled to the top
leaving no headspace. All sample bottles must be filled carefully with effort made to
ensure no dirt or other foreign particulates end up in the sample. Samples collected will
be immediately labeled and placed in an iced cooler. Samples to be analyzed for
dissolved metals can be field filtered with a 0.45 pm in-line filter cartridge and preserved

with a couple of drops of reagent grade HNO3 to a pH of less than 2.

Surface water samples can be collected by direct access to the drain. To allow
confirmation of an apparent impact to surface water, two sets of samples will be collected
during each sampling event. The first set will be collected approximately 2 hours before
the second. Only the first set must be analyzed and reported. However, if there is an
apparent statistically significant increase, the second sample will be used for
confirmation. Samples will be collected within the appropriate containers as described

for the ground water samples.

7.0 FIELD MEASUREMENTS

Field measurements of pH, specific conductance, and temperature will be collected on
both ground water and surface water samples using an YSI Model 3560 water quality
monitoring system, or equivalent. A two-point calibration will be used for the pH meter.
Measurements will be made on a small volume of sample collected in a clean plastic
container. This sample will be discarded with the purge water after the measurements are
completed. The instrument will be calibrated prior to each days sampling activities. The
calibration step will be logged in the Equipment Inventory, Repair, and Calibration Log

maintained by the Environmental Monitoring Technician.
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8.0 ANALYTICAL PROCEDURES

The analytical procedures (referenced) and normally attainable detection limits for the
ground water and surface water parameters are listed on Table 5. Some of these detection
limits will not be attainable in the samples from the underdrain due to the required
amount of sample dilution. The samples will be analyzed by Trimatrix Laboratories of
Lansing, Michigan or another comparable lab. Holding times for the various parameters

are included on Table 4.

9.0 QUALITY ASSURANCE/QUALITY CONTROL

Field QA/QC procedures will include the collection of blind duplicate samples and
blanks. One blind duplicate sample will be collected annually for the groundwater
program and for the surface water monitoring program. At least one trip blank will be
maintained for each day of sampling (ground water or surface water) and field blanks for
VOC's will be maintained for each sample collected. During each sampling event, the

trip blank and one randomly selected field blank will be analyzed.

The laboratory QA/QC procedures are explained in detail in the Quality Assurance
Manual for TRIMATRIX included as Appendix B. This manual describes the internal
policies, guidelines and procedures of TRIMATRIX. This manual is not intended to

describe the specific details of this particular monitoring program. Rather, this document
is used as a guideline in evaluating TRIMATRIX's QA/QC and standard operating

procedures to ensure that generally acceptable practices are employed.

10. RECORD KEEPING AND CHAIN OF CUSTODY CONTROL

Record keeping during sampling will be conducted at all times. Records will include
notes taken in a field notebook, the standard chain of custody form, and the Equipment
Inventory, Repair and Calibration Log. The field notebook shall contain, at a minimum,

the following information:

1. The identity of all personnel involved in sample collection.
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2. For each sample collected:
- The sample location/well designation
- The date and time each sample was collected
- The static water level
- Volume of water purged
- Field measurements of pH, etc.

- Visual observations of the condition of the sample

3. Any observations regarding the integrity of the monitoring or observation wells.
Specifically, well assemblies should be inspected for damage to casings, locks,

annular seals, and any evidence of tampering.

In the event that damage to a well is observed, a written report describing the damage and
the necessary repairs must be submitted to the Site Manager or designee. With the
exception of very minor repairs (e.g. replace a rusted lock, etc.) it may be necessary to
notify MDEQ prior to making the repairs and in some cases obtain MDEQ approval prior
to initiating the work.

The chain of custody form must be filled to out to provide a complete record of the
sample handling from the time of sample collection through the time of laboratory
analysis. These forms are to accompany the samples to the laboratory. These forms must
be filled out completely with sample information and must identify all persons who have
been involved with the collection and shipping of the samples. If the samples change
possession, both parties must sign and date the record at the time of the transfer. The lab

keeps the original form and the sampler must obtain copies for EQRR files.

The Equipment Inventory, Repair and Calibration log must be maintained with the field
monitoring equipment (e.g. pH meter, SWL meter, etc.) and should include the serial
number of all equipment, a record of all equipment repairs or replacement, and a record
of the calibrations performed.
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11. DATA EVALUATION AND REPORTING REQUIREMENTS

The monitoring program for EQRR requires that reports be submitted to MDEQ on a
timely basis for both background data evaluation and for routine monitoring. All
groundwater quality analyses must be evaluated for evidence of statistically significant
increases utilizing the statistical procedures outlined in Appendix C of this plan. In

general, the following reporting requirements must be followed:

1. Quarterly ground water and surface water quality monitoring reports including
analytical data and statistical analyses will be submitted to the Department within
60 days of the completion of each sampling event. However, if preliminary data
from the laboratory suggests there may be organic contaminants within the waters
of Trouton Drain, MDEQ will be notified of the results and apprised of any

interim measures that EQRR elects to take to address the problem.

2. An annual report summarizing all monitoring activities must be submitted to

the Department by March 1 of the following year.
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Figure GW-1
Site Drawing — Plan View

Groundwater Collection/Monitoring
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Table 1. Summary of Monitoring Well Information

Well 1.D. Date TOC Depth Paired Use
Installed (feet) with
Ow-2b 41411982 | 668.19 9 SWL
ow-6 1211611975 | 666.90 7.3 SWL
OW-8 667.30 SWL
[low-2 1/16/1981 |  664.40 9 MW-16 SWLHBM/GWQ
low-10 1/16/1981 | 664.43 9 SWIL
OW-11R 111611981 | 664.26 9 OW-104 SWLHBM/GWQ
OW-13 6/30/1982 | 666.89 8
oW-14 6/17/1983 | 667.66 75 SWL
lOW-15R 11/1/1993 | 665.60 9 — SWIL
[Iwv-16 e 664.19 o OW-9 SWL/HBM/GWQ
low-17 wes 668.68 e —- SWL
iMw-18 4/2611989 | 667.16 9 OW-22 SWL/HBM
[law-19 4i2611989 | 669.78 11 SWL
flow-22 667.41 MW-18 SWL/HBM/GWQ
{(p-1 12/5/1990 | 664.99 7.9 - SWL
[lP-2 12/5/1990 | 663.60 75 SWL
le-7 668.96 SWL
[lp-8 667.39 — SWL
-2 664.76 OW-107 SWL/HBM/GWQ
[low-102 664.38
[low-104 10/25/1994 |  664.00 8 OW-11R SWL/HBM/GWQ
[low-105 10/25/1994 |  664.28 8 SWIL/GWQ
llow-106 10/25/1994 |  665.56 9 SWL
llow-107 10/26/1994 | 663.38 8 P-9 SWL/HBM/IGWQ
OW-108 9/6/1995 | 666.43 8 SWL
OW-109 9/6/1995 | 669.00 10 SWL
OW-113 664.20 SWL
iMH-1 669.01 SWL
[H-2 —- 664,14 - SWL
[In-3 — 663.93 --- -— SWL
|MH-4 664.73 SWL
[[mn-5 665.44 SWL
iIMH-6 - 668.61 — SWL
[Basin 666.26

ISWL - Used to measure static water levels
GWQ - Used to collect samples for groundwater quality monitoring

HBM - Used to monitor performance of hydraulic barrier performance
TBI - To be Instalied
“** no log available
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Table 2. Groundwater Monitoring Parameters

Primary Parameters Quarterly Annual |Secondary Parameters Annual
Acetone X Arsenic X
Benzene X * Antimony X
Chiorcbenzene X Barium X
1,1-Dichloroethane X Cadmium X
1,2-Dichlorogethane X Cobalt X
1,1-Dichloroethene X Chromium X
Chloroethane X * Copper X
1,2 Dichlorogthene X Nickel X
Ethylbenzene X Lead X
iMethylene Chloride X Vanadium X
Tetrachloroethene X Selenium X
Trichloroethene X Silver X
1,1,1-Trichlroethane X Zinc X
Toluene X

Total Xylenes X Tertiary Parametors

\Vinyl Chloride X

4-Methyl-2-Pentanone X Chloride X
2-Butanone (MEK) X Iron X
lsobutanol X Calcium X
* Benzyl Alcchol X Sulfate X
" 2-Hexanone X Magnesium X
Benzoic Acid X Potassium X
2,4-Dimethylphenol X Sodium X
Napthalene X Bicarbonate Alkalinity X
2-Methyiphenol X Carbonate Alkalinity X
384 Methylphenol ) 4 Phenolics X
Phenol X Total Crganic Carbon X
o-toluidine X * Sulfide X

* Constltuents in bold type are updated per Appendix IX analysis of 1/11/2007 samples

Table 2
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Table 3. Surface Water Monitoring Parameters

Qrganic Parameters

JAcetone

Benzene
2-Butanone (MEK)
1,1-Dichloroethane
Iscbutanol
1,1-Dichloroethene

1,2 Dichloroethene
Ethylbenzene
Methylene Chloride
Tetrachlorogthene
4-Methyl-2-Pentanone
1,1,1-Trichloroethane

Toluene

Total Xylenes
Vinyl Chloride
Chloroethane
Napthalene

384 Methylphenol

Indicator Parameters

Calcium
Sulfate
Chloride

Sodium
Bicarbonate Alkalinity
Iron

Total Organic Carbon
Potassium

Table 3
Rev 4
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Table 4. Sample Preservation, Containerization and Holding Times

Constituent{s) I Volume (mL} Preservation | Container Holding Time
Chioride 100 none plastic/glass 28 days
Sulfate 100 cool, 4 degrees C plastic/glass 28 days
Alkalinity 100 cool, 4 degrees C plastic/glass 14 days
Total Phenolics 1000 cool, 4 degrees C, H2S04 pH<2 glass 28 days
Total Organic Carbon 100 cool, 4 degrees C, H2504 pH<2 glass 28 days
Dissolved Metals 200 fiitter 0.45 micron, pH <2 HNO3 plastic/glass & months
\Volatile Organic Constituents 40 (2) 4 drops HCI, no headspace, cool ] glass/teflon septa 14 days
Semi-volatile Organic Constituents 1000 cool, 4 degrees C glassttefion septa| 7/40 days”

* 7days for extraction and 40 days for analysis

Table 4
Rev 4
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Table 5. Analytical Methods and Target Detection Limits
Constituent Analytical Target Detection
Method Limit (mg/L)
Field Parameters
=
Specific Conductance - —
Temperature - e
Inorganic Parameters
[[Chioride 4500/4110C! 1.0
[firon 6010/7000 0.02
[[Calcium 6010/7000 0.2
[[Sulfate 4500/4110504 20
[IMagnesium 6010/7000 0.2
[lPotassium 6010/7000 0.2
[[Sodium 6010/7000 0.2
[[Bicarbonate Alkalinity 2320(B) 10.0
ICarbonate Alkalinity 2320(B) 10.0
Phenclics 420 0.01
Total Organic Carbon 5310{C) 0.5
Sulfide 376.1 2.0
IAntimony GOZ0(A) 0.001
Arsenic 6020(A) 0.001
Barium 6020(A) 0.02
Cadmium 6020(A) 0.0002
Chromium 6020(A) 0.02
Cobalt 8020(A) 0.001
|Copper 6020(A) 0.001
fLead 6020(A) 0.001
lIselenium 6020(A) 0.001
HISilver B020(A) 0.0005
Zing 68020(A) 0.02
Organic Parameters
[lAcetone 8260(B) 0.0
[Benzene 8260(B) 0.001
Chlorobenzene 8260(B) 0.001
1,1-Dichloroethane 8260(B) 0.001
1,2-Dichloroethane 8260(B) 0.001
1,1-Dichloroethene §260(B) 0.001
1,2 Dichloroethene 8260¢B) 0.001
Ethylbenzene 8260(B) 0.001
IMethylene Chloride 8260{B) 0.005
Tetrachloroethene 8260(B) 0.001
Trichloroethene 8260(B) 0.001
1,1,1-Trichloroethane 8260(B) 0.001
Toluene 8260(B) 0.001
Total Xylenes 8260(B) 0.003
Vinyl Chloride 8260(B) 0.005
4-Methyl-2-Pentanone (MIBK) 8260(B} 0.05
2-Butanone {(MEK) 8260(B) 0.05
isobutanol 8260(B) 1.0
2-Hexanone 8260(B) 0.025
384 Methylphenal 8270C 0.02
Napthalene 8270C 0.01
Benzeic Acid 8270C 0.05
2,4-Dimethyiphenol 8270C 0.01
2-Methylphenol 8270C 0.01
Phenol 8270C 0.01
o-Toluidine 8270C 0.01
Benzyl Alcohol 8270C 0.005

Table 5
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Appendix A
Monitoring Well Installation Logs
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| ; l ]
[— } 'soreenes from 11~13° :
: ‘ ) ‘
| ; {Sealed with bentenite :
x t
I ; | 3
Piezormeter: O Screen 8267 Pipe 14'  Total Depth (BCL)
——

LS

CRING NUMBER_Ori=t Sourh TCTAL DIFTH__10'  S.W.L(35L

l

N

' : 1
{Saz:nle ! From =0 . . R
! Nurher | TeET l Lithologic Descrintioen (
Lmrs 5 . . . t
E 1 ! 0 - 2 ISAND:  Miah pragsmicg, gile Siamb mmiek .
2 ! 2-- 8.5 " !s3ND: med.-%1, sironc cdor, black, sat.
I 8.5 - 10 lCaY TIL

P U

!

I

; | ' 'Screened from 6.5 - 8.5
: 'Sealed with bentmite

N H
i | i

} t
f : t

SN

Piezometer:; ]  Screen $24-7 Pipe 190 Total Depth (3GL)

BORING NUMBER_CW-3b TOTAL DEFTH_, 10' ___ 8.¥.L.(3GL)

g — e e

acale = o} , . s
E’U:Sﬁ’“ -I‘;gg_{t - g Lithologic Description
¢ .
1 I o - 2 jSANDY ORGANICS: ey, moist
2 - 8.5 !SPND; Dazsile, grev, stranc ofor  ean

L INg

8.5 - 10 leray Trrg

| i o

La—

D3 e A o T Qv mcam 3247 Pime 107 Matkad TMem+h (anT)



. KECK CONSULTING SERVICES, INC.

! "Ground Water Spadallats” .

b .
% 1089 Grong Rivar Williameton , Michigan 48893 (517) B55-438!

]

SOIL BORING DATA

JOB NUMBER 903 baTE  1/16/81

OWNER Chemical Recovery Systems, Inc.

LocATION:  State  Michigan County _ Wayne Twp. Romilus
Section 3 T._ 3 N R._9 E.Y,

HINERAL WELL PERMIT NUHBER:

AUGER:  4~inch [0 6-~ipch I3 Profile gx Splic-Spoon  []
3
& LUGSING METHOD I Natural Materials
. &l Bentonite
O cement
Geologist J. Sheahan : Field Ass't G, Bven
BORING NUMBER W8 TOTAL DEPTE 1 5.W.L. (BGL)
Sample From 0 toll. Lithologic Descriptian
Number Feet
0~1 , SAND; fine, Yellow, moist ‘
1-4 SWND; fine, dk. gray, moisg, slight odor
4 -5 SAaND; verv fine-fine, vellow, moist
§ -7 SAND: very fine-fine, gray, moist
7 -9 SaND: very fine-fine, gray, saturated ]
g - 11 CTAY; ticht glacial till, w/angular small pebhles
% ' well screened 7 - 9 feet BEGU
) -
grouted w/% bag bentonite




4

JCE NUMEE: 209 DATE 1/16/81 PAGE___ 2

SORING: NUMBER CW-9 TOTAL Drpry L1 S.W.L.(BGL)

Sazple Trom 0 to 11 . s s
g Nunber Feet Litaologic Description
Q-7 SND; very fine w/minor clav, arav, very mist,
decreasing clay w/depth, minor odor & saturation @ 7
fine gray sand
7 - 8.5 . SAND; fine, gray, saturated
8.5 - 11 CLAY; gray, tight, minor sand
no sample
set screened 6.5 - 8.5 feet B,
ole sealed at surface w/k bag tentenite
-
( 2zometer:— Screen 324 #7 Pipe  10° Total Depth (BGL)
A
EORING NUMBER _ W10 TOTAL DEPTH 105" s w.r.(maL)
Sample Frem 0 to 10.5 . s
Number TEet Lithologic De§cr1ptlon
0 =6 SAND; fine, gray, very noist, minoc clay
& -9 SAND; fine, gray, saturated & streng odor & 7!
g ~ 10.5 CLAY; gqray, ticht, w/minor sand
sozeen set 7 - 9 feet BGL
_ grouted w/ bag kentonite




J0Z NUMEER 209 DATE 1/16/8) PAGE._ 31
- -1 ‘ -
. soriné NppeEr _FTR TOTAL DEPTH__ 5.%.L.(BGL)
Sampie From 0 to Ll Li<hologic De o
Number =eet ithologl seriptio
I~ 0 -7 SAND: fine, gray, w/mincr clay, moisc
7 = 9.5 SAND; dk. gray, fine—med,, stzong odor, saturated @ 7°
9.5 - 11 CLAY; tight, cray, w/miror sand
sereen sat 7 - 9 feet BGL
hole sealed @ surface w/x bag btenconite
)
"~~$Riezometer:u Screen 924 37 Pipe _ 10' Total Depth (2GL) {
\.
SORING NUMBER _ O k2 POTAL DEPTH__ %' S.W.L.(BGL)
Saople From 0 te 3 e S
Numbe Teet Litholoegic Dgsc. iption

BLACK TOPSOIL

~

SAND; very fine-fine, gray, very moist

SAND: very Eine-fine, yellow, very moist

SAND: very fine—fine, gray, vecy roist

SAND: med~ccarse, gray, saturated, trace fire.gebcles

CIAY TILL; tight, gray w/minor small anqular pertles

]

culled bent existing G5 well —

=12 is replacement, 2' south of former locaticn |

s:reensaﬁ?-SfeetHL




KECK COHSULTING SERVICES, ¥HC

o "Graund Water Specallsts” .-
g 1099 Grond River Williamston | Michigan 488%5 {817) 655-439)
A
SOIL BORING DATA ’
JOB NUMBER 9038 3 oare  4/14/832
CWNER Chemical Recovery Systems, Inc.
LOCATION:  Stace _ Michigan County Wayne T™wp. Remulus
Segtion 3 T. 3 N, 3%, R. 9 ja .
MINERAL WELL PEAMIT NUMBER:
AUGER: 4«=inch [ é-inch Ex Profile [ Split-Spoan 0
L4 “LUGSING METHOD a Hatural Materials
" (X Bentonite
O cement
Genlogist J. Sheahan Fleld Ass’t G, Rvan
BORING NUMBER (W2 replace=- TQTAL DEPTH 8.5 5.W.L. (BGL)
Tent,
Sample From 0 to 8.5 . . o
Number Feat Lithologic Description
0 -1 TOPSOIL; dk., organic, very moist
1~2.5 GRAVEL; fine w/fine sand, black, very mist
L 2.5 ~ 5 SAND; fine w/silt, black, very moist
§ =7 SAND; fine w/silt, brown, saturated
7~-9 SAND; fine w/silt, gray, saturated
, 9 - 5.5 CIAY FEEL; no sanple
grouted @ water table & sucface w/% bag bentonite eadh
é“ old Cr-2 pulled - filled w/tentonits
wall scresned 7 - 9 fest HGL




KECK CONSULTING SERVICES, INC.

v “Ground Water Spadalists” -

1098 Grond Rivar Williamston |, Michigan 48895 (517) 655-435]

SOIL BORING DATA

308 NUMBER 903 pate  6/30/82

OWNER Chemical Recovery Systems, Inc.

LOCATION:  State Michigan County  Wayne Twp. Romulus
Sestion S T. 3 N.E.:; R. & E XX

MINERAL WELL PERMIT NUMBER:

AUGER: 4-inch I §~inch E¥ Profile Split-Spoan [J
@ PLUGGING HETHOD (A Natural Materials
“. @ Bentonite
O cement
Geologist . Sheahan Field Ass't G. Ryan
BORING NUMBER OW-13 TUTAL DEPTH g' §.W.L. (BGL)
Sample From O tod Lithologic Description
Number Feet
Q -2 TOPSDIL; sand loam, black, very moist
2 ~-7.5 SND; very fine-fine, tan-gray, verv moist, sat, &
3 )
o 7.5 -8 CZAY': tight w/angular fine gravel § minor very fine
sand, gray, moist

well screensd 5.5 - § £t BGL




JOE NUME 509 DATE June 17, lse) PACE
- PACE
- = h gl a=1 1 r
50RING, NUMBER _ S3-1 TOTAL DEPTH _ 59 S.W.L.(BGL)
Y} TTTT——
& €3
Sample From 0 ¢o* " . .
mbe Teot Lithologic Description
( 1 0=-2 SAND; fine~med., silz, l=, brouwn, saturated ag 1.:x ;;J
| ik l
fﬁ 2 2 -9 SAND; fine-med,, =silce. gravish-hrown, saturaced
k! 9 - £3 TILL; elay, silw, fine angular gravel, minor sand,
§ray, maiss, night
pPressure grouted w/neatc Cement/hentonice glout frem
total depth to groupd leval
s 'ezometer:m Screen_ 924/47 Fipe __10' _ Total Depth (BGL)_ 83"
£ '
Z0RING NUMBER _CW-14 TOTAL DEPTH_ _8' S.¥W.L.(BCL)
ol 0 = o)
SAmD o) . . . .
[ Nuagbgi Fromhee; Lithologic Description
0~-38 SAND; fine—med., silt, lt. brown—gray, saturated at

_

1.8 f=. bd

one well screened 5.5 = 7.5 famt =<3 1

saealed at water table and ground level w/Sentonia




TESTING ENGINEERS & CONSULTANTS, INC,

P.Q. Box 248 ¢ 1333 Rochester Road ¢ Troy, Michigan 48039
{313) 588-6200 : :

wil borings s0il evaluarion foundation investipation insrrumentarion

140727 ' TEMTICAT, RE TRY < J '
Grounda Surtacs (Elev } —
Datum —_——
cuEnr  AYTes, Lewis, Norris & May, Inc. Locsnon: ROTMLus, Michigan
) G MR T
Suemg 2 2ZCH 1988 . 0§ March 1383
o B Mancine, Sr, .
=
gLEy, | DEPTH | SAMPLE STRATA SOIL CLASSIFICATION ot ow ¥n a,
IN FEET [TYPE | “N" CHANGE L.
Z .. | Very Loose Moist Brown Sandy WATER ENCOUNTERD) ¢ 5]
- 157 | Topsoi 1 -FILL AT COMPLETION 3'G"
1 . | Very Loose Wet Brown Extremely
15 | 2 | 3'0" |Fine Sand With Trice Of Pehbles & 20.3, 114 | O
- 3 4rgh NVeqet;tion-l-E' L i
5_:1 Plastic Moist 3rown Sancy Clay
a5 \|With Trace OF Tcpsoil, 0il Soaked
. :iLS 10 \Clay, Silt, Weeds & Pebbles~FILL 21,91 107 J
T 110 | gron |Medium Compact Wet Gray & Black
- 5 | JExtremely Fine SAND
— tedi act Wet Gra tr -
= 18 5 M_cm.:m Ccm_:“c:. We C‘ ymg‘e:nely 20.1 115 5 -
10 6 Fine SAND With Occasional Pebbles {
-] 12'0"
R StLii Moist 2lue Sandy CIAY With
-1 8 Scme Gravel & Pshbles
-~ rz . 15,71 134 el
15 — IS 3.3 ID'O" L./ 134 STIRIH
- - END OF BORING
20_"]
.
257 .
J0
’ g Standarg Panstration Resittence vy . HzO% of dey waight
S5, 7 O.D. Spiit Spooa Simple §n «  Kawral Denutydbs. eu, 18,
LS. - Sectranal Liner S4mpia Sy ¢ Unaonfmed Comarruian i . it
£.7. v $heldy Tube Sampie WL, - Water Lavel .
8.5, Borue Sample ‘HeN' ~ House) Renelrahion Remstaney ) g 1 /1h
H.S, Haywd Sample Boring No. "

Figure B-14



TESTING ENGINEERS & CONSULTANTS, NG,

P.O. Box 249 » 1333 Rochester Road o Troy, Michigan 48099
{312) 588-6200

soil borings soil evaluation Joundztion investigation instrumentasion

4037 e =
80RING NO, _E 2 wsno 15027 prosecy CEMICAL RECOVERY SYSTEMS, e, . l
Grouna Surtace 1Eiev.)
Datum —
- el orri T ‘ 3 i
cuent _AYres, Lewis, Norris & May, Inc, Locron _ ROTILLS, Michigan |
Starsg 0 March 1988 Complared_J MArCh 1988
B, Mancs
Do 5+ Mancine, Sr.
. —
OEPTH | SAMPL STRATA SOH. CLASSIFICATIO Yw n ¢
ELEV"IN FEET [TYPE |"N" CHANGE - * ¥ L, X v
— 10" | Loose Moist Brown & Black Fine WATER BJCOUNI’SR;)EO”
e - Ny - = u
] 5 \ Sanc, Gravel, Wood Cinders & AT COMPLETION 5'S
3 |-28" | Pebbles-rIrs, AFTER
is 8 |23\ Lcose Wet Brown & Slack Topsoily 15.8) 115 ) 1550
3 410"\ Sand Wish odor of Possible
5.1 . \Petroleum Or Gasaline-FTIy,
- 1;. 6'0"\\| Plastic Moist Broom Topsoily
:j LS IBF Clayey Sand With Small Trace Of 21.4] 122 $71
b Petroleum Odor-rirl,
12 Medium Campact Moist Brown Sandy
4 1s | 16 \ TOPSOIT, 19.0] 123 | o
10 21 Medium Campact Wet Brown Fine
- | SAND
. Camact Wet Brown, Gray, & BLack
g o | 13'0" | Extremely Fine SAND
*2 Extremely Stiff Moist Slue Sandy
s LS |23 |150n LAY With Trace Of Pebbles 4.3 136 | 10870
3 24 END OF SORING
20_7]
25
30
"-a—-_...__
- UNY L Stingars Pangirution Aesdtamcs w © HoOX of dry weight
S350 < 270.0. Spui Spoon Samplg &n . Nstuul_Dtntlh“lbi. e, ft,
LS. Seenansl Liner Sample Ju v Unconfined Comaresnion in, 1. I,
5T, Shatby Tube Semple WL~ Water Lavel X
B.5. Battie Sampie TH-N' . Housel Pagetration Resistance Boring N 3 2 /lD _—
“H.S. Hausel Semple aring Na,

Figure B-15



1333 Rochester Road @
{313) 588-6200

TESTING ENGINEERS & CONSULTANTS, INC.

P.O. Box 248 ¢ Troy, Michigan 48088

. il borings soul evglumtion foundation investigation instrumentation
*G37 SEMTCAL RECOVER ?
BORING NQ. 74 JO8 NO._ELQ.’EL___._ PROJECT CEMiCL ERY SYSTEMS, INC.
Geound Surtaga (Eiev |
Datom
v i -y M ke 3 3
CLIENT Ayres, Lewls, Norris & May, inc. Locstion- Ramalus, Michigan
Sllrtl‘dg “J:"rnﬂ 988 Campleted 4 I“E..L"C.‘ 88
Oriee B+ Mancine, Sr.
gLEy, | DEPTH | SAMPLE STRATA SO CLASSIFICATION Wi ow ¥ l ay
IN FEET [TYPE ["N" | CHANGE L. )
1 Loose Wet Black & Gray fire Oil WATER ENCOUNTERFD Lz”
~ 3 Soaked Sand & Wesds With Bits Of AT COMPLETION 4°9"
—1 2'6" |Debris & Light Dev*—ale"rn Odor-FILY AFTER
LS - Toose Molst Brown Fine SeND With 35.9 g1 0
7] 3 Trace Of Vec.:etat-or‘ & Petroleum
5] ] 3'0" {ocor-Possible Fill
: [Toose Wet rown & Gozy oxoramely
7 Ls ; Segn |Fine SAND 21,5 121 0
= 6 Mecium Compact Wet Brown & Gray
U 8 Pine To Extremely Fine SAND
18 6.0 118 | 0 ™~
10 q = ks Y S
— 7 1%
.
- 121 Oll
- 370" |Compact Very Moist To Gray
o 18 \ Extremely Fine SAND Wizh Trace Of
s | 19 5n (SLLEE Blue Clay 20,41 123 | 0
e e ] Extremely Stiff Moist Blue
\ | Extremely Sandy CRAY With Lerg
\Lens O Gray Fine Send
FND OF BORING
20
25
30
~
{
A
TNT Stangard Fenairation Raintaact v H 0% of dey wemght
5.5, 7' A.0. Selit Seeon Sampi du MNatursl Densive-iht. cu. ft.
LS. Sectignsl Liner Sample g, . Unconfined Comaceition it sa. 1t
5.7, Shatby Tubs Semple WL Water Lol
B.s. Bottis Semale ‘HeH' - Hausal Peaelraiion Resistance 4 /b
H.S, Housel Sampie Baring Na, __,______M—-——

Clomroma, 2 18




TESTING ENGINEERS & CONSULTANTS, INC.

P.O. Box 249 ¢ 1333 Bochester Road Troy, Michigan 48099

{313) 588-6200
30il gvaluarion Joundarion investigation instrumentation
? . n amagn iyl » o ~ -
. 80RING NG 20 108 NO. -“!’C‘.// ) PROJECT CMK—IC{‘L .nxw::‘?.‘f SYSL.J.S{ m‘
Ground Surtacy [Elev,]
Datum
-~ " i 3 T €5 oty 3
cuent  Byres, Lewls, Norris & May, Inc. Locstion  oXmilis, Michican
March Mar~n 1G3
L Sunee 9 March 1988 Complateg 2 HEITR 1938
Maned r
Drver B+ MEncine, Sr.
w .
gLy, | DEPTH | SAMPLE STRATA SOIL. CLASSIFICATION dow ¥a a,
IN FEET [TYPE [N” | CHANGE L.
] 25" {Loose Wet Brown Fine Sand With WATZER ENQOUNIERED 2k "
— Trace Of Pebbles, Gravel, AT COMPLETION 6'8"
] 21 2'0" . A Qo
S| \egetation, i Topsoil-FIil, ATTER
— LS 3 {Loose Molst To Wet Brown Extremely 18.5, 117 | 0
. 4 Fine SAND With Oezasicral Trace 04
57 5 \Vegetation-Possible i)l
_{_6'0" |Loose Wet Black With Cocasional
1S 2 \ {Trace Of Gray Pine SAND With 22.4] 120 0
p— 9 gro" Petraleum Ocor
. 10 |Meciom Campact Wet Gray With Trace
15 40 \|Of Brocwn Extremely Fine SAND With 20.81 123 0
f 10 10 {Petroletm Odor : =
’ 11tgr  (Mecum Camsact To Dense Wet Gray
j ————.|Fine SAND
3 StiZf Molst Blue Sancy (LAY With
- 9 Trace OF Pebbles
5 455 | B a5qn 14.3] 120 §%53
- 13 END O BORING
20
-
e
-
25 ]
]
n_7}
AN -
{ . |
‘ "N ¢ Srandsrd Penetreion Ruitsncy Iad + HZO% 9l dry waight
5.8, 2 0.0, Solic Spean Ssenale §n - Natuesl Dantity by, cu, fL
L.5 Sectianal Liner Symple G¢  +  Unconfines Camarwuion I, 1a. ix.
5.7 Sheidy Tube Sample W.h, + Water Leval .
B.5. .  Batrs Sample THeN' - Mousst Penetration Resstance Boring No. T 6/11')
H S, < Hausal Sample oring Na,

Figure B-17




TESTING ENGINEERS & CONSULTANTS, INC.

P.0. Box 249 e« 1333 Rochester Road » Troy, Michigan 48089
{313) 588-6200 -

il borings soil evaluation Joundarion investipation inttrumeniation
2037 TEMTCAL v oQves '
SORING NO. 27 JOB NO, 14037 PROJECT CHEMICAL REQOVERY SYSTEMS, INC.

Ground Surlacs (Elav.]

Dawm
I3 9 L3 " T .1 ‘ + .
CLIENT Ayres, Lewls, Norris & May, Inc. Locypion: Remmilus, Michigan
Saeg 11 March 1988  compjena 11 March 1988
Desilar L. Bymes
BOMBARDIER
eLey, | DEPTH | SAMPLE 4 STRATA SOIL CLASSIFICATION wlow o | e
"IN FEET [TYPE "N CHANGE L.
- 6" | Softr Very Moist Brown Clayey SAND WATER ENCOUNTZRED
- ~{ With Pebbles-Possible Fill
2 Plastic To Firm MOLst Brown & i
118 4 L Qe i ovn e ek 19.7 121 4370
- .| Dark Brown Varigaced CLAY Wit
— 5 Trace Of Vegetaticn & Occasional
5_7] 6 pebble & Eeavy Odor-possible FLll
q I_S 6 7ion
3 8 =D OF S0RING
n Discontinued Because OI
10 Ls Contamination (
LS
15
-
20.7]
.
25
30_]
v— l.
— _—%\
- ion Rasi W H=0% ol dry »aight :
S5 g“"gdz)’ﬁszts.s‘;:;in&x:)?na §n - N:tun! Dentity bs. v, fo
LS Sechionst Lindr Symple g, . Unconlined Comaresion I, xa, it
5.7 Shainy Tuba Samale W, o Warer Leesl s )
8.5 Batye Ssmipie LN - Hausel Panetration Ressstancs Boring N T 7/1b
H.5 Houssl Sampis aring Na,

Figure B-18




TESTING ENGINEERS & CONSULTANTS, INC,

P.O. Box 248 s 1333 Rochester Road e Troy, Michigan 48099

{313) 588.8200
. sofl borings sotl evaluation foundarian investigarion instrumentation
BORING NO, T B woana 28037 ppgjeer CHEMICRL REDOVERY SYSTEMS, TNC.

Ground Surtzet {Elev.)

Oaym

cLient  Ayres, Lewis, Norris & mMay, Inc. Ramilus, Michigan

Location:
Started 8 MarCh 1988 Comgletad 9 Ma:':':"‘. 1.958

m_—'—‘_ﬁh—_-
Dritter B. Mancine, Sr.

DERTH | SAMPL STRATA W
ELEV. sa s§ .
L IN FEET [TYPE[“N” CHANGE b CLASSIFiCATION L W y“ t
j , | Lomse Molst Browh Sandy TOPSOIL WATER ENCOUNTERD &' ]
- 5 18 ‘ AT COMPLETION % '6”
T Loose Very Moist Dark Brown Fine
s | 3 grgn. | SAND With Trace Of Vegetatian, 12,5 1001 ¢
- 3 Brown Fine Sand ¢ Vegetation-
5] ; N Possibls £il)
S 5 615" Loose Wet Srown IXtremely Fine
:i L5 6 | SAND 20.5 314 0
— Medium Compact Wet Brown To Gray
- 6 Extremsly Fine SAND
I8 | 13 <
10 j 16 19 . 2 l‘.C 0
E 12'0"
] Stiff Moist Blue Sandy CLAY With
n 7 Trace Of Pebbles
I 10 . . ca em
15 :’ Ls 15 1.15'0" 6044 33: £.29
- IND OF BORING
20_7]
25_"
30
N Stangard Pemetrstion Renstancy W . Mx%al dr;f weight
5.5, 7 Q.0, Saiit Spoan Sample dn < Natursi Dansigy don eu, It
LS. - Sectsonal Liner Samols Sy ¢ Unconiined Comarernon 1. sq. t,
g.g. Shalby Tubs Ssmple Wl - Water Level . 5
3.« Batte Sampls ‘H-NY . Haousel Penelration Rausisncs i ‘
M8 - Mousal Semaie N Boring Na, " /lD

Figure B-19




BORING /WELL LOG DATA

Buriler [KECK

e JJECTI  .Michi

gan Recovery System

WELL/BORING Nou  s-is

POcATION  Romul

us, Michigan

DATE DRILLED L-26-59

DRILLING HMETHOD: Ho!

low Stem Augers

CASNG TYPE/DIA: Gaivanized Steel/2-inch

TOTAL OEPTH DRILLED:

TOTAL CASHG:

James Gell

10 feet bgl 9 faee:x
GROUND ELEVATION:  N/a T.O.C. ELEVATION 667,15
GROUT TYPE/QUANTITY:  Hole plug/| bag SCREEN TYPEAENGTH: 007 iiiﬁei{ézfi‘iéme
GROUT INTERVAL(S): 1 to 4 feet bgl SCREENED INTERVAL: 6 to 9 fzet bel
DEPTH TO WATER: 6 feet GRAVEL PACK TYPE: #50 Keck sand
WATER LEVEL ELEVATON: /A GRAVEL PACK INTERVAL |0 1o & feer bel

STATIC WATER LEMEL:  n/a DATE: N/
REMARKS: OVA = organic¢ vapor analyzer
LDGGED BYs SIGNATURE: azw 61,&
U

) e

FORMATION DESCRIPTION

CLAYEY SAND: dark brown, dvry, strong odors, OVA - i0Oppa

%3—5.5' CLAYEY SAND: grayish dark browa, dry, strong odor, OVA ~ 10 goﬁ
i5.5-9' CLAYEY SAND: dark gray, saturated at 6 fi., strong odors, OvA - 50pgm
%9—10' STLTY CLAY: dark gray, saturated, strong odors, OVA - )Spom

i

{

|

1




BORI\IG/WELL/ T0G DATA |

' “RDJECT(‘ Michigan Recovery Svstenm WVELL/BORING Nor  wegg -
_JCATIONT Romytus, Michizan DATE DRILLED L=26-89
thRlUHG HETHOD: Holiew Sten Augers CASING TYPE/DIA:  Galvanized Sceel/Z*inch
| TOTAL DEPTH ORILED: 12 feec bg! TOTAL CASNG (0 feer
GROUND ELEVATON: v/ T.0.C. ELEVATION: 669.73 .
GROUT TYPE/QUANTITY: Hole plue/l bap SCREEN TYPEAENGTH: 0.007 {oet stac sesinldse
GROUT INTERVAL(S): 1 ro 4 faer bgl SCREENED INTERVAL: 8 to 1l feet bgl
DEPTH TO WATER: 6.5 feet byl GRAVEL PACK TYPE: 50 Keck sand
§ WATER LEVEL ELEVATION: /4 GRAVEL PACK INTERVAL: 4 to 1l feet bgl
!ﬁ STAIC WATER LEVEL: j/4 DWE y/a
REMARK St OVA = organi; vapor anlayzet
LOGGED BY: James Gall SIGNATURE: [lﬁﬂK é%i(ﬁ(
sstr.P H | e | FORMATION DESCRIPTION L/

)

P o=l TOPSOIL: sandy, organics, dark browa, dry, ne odors, OVA - Q
! .34 SANDX CLAY: brown, moist, concrefe fragments, no odors, OVA - D
i 465" SANDY CLAY: dark gray, moist, odors, OVA - 3.0

P6.5-11" FINE SAND: «ctrace silty, black, wolist, odors, OVA -~ 5.0

CLAY: ctrace sand, dark gray, odors, moist

|
l
|
!

Fleson 2 o14




£

A
BORING /WELL LOG DAT
_ Tan [KECK

s

e
¢

\IOJECT . M

chigan Recovery Cyszem

WELL/BORING Nos  sgi- 153

LOCATION e

"

mulus, Michigan DATE DRILLED L-27-89
. DRILLING METHOD: wn1)ow Stem Augess CASNG TYPE/MA:  Galvanized Steel/2-inch
' TOTAL DFEPTH DRILED: 9,5 feet bl TOTAL CASING: 7 feet
[;GEOUHD AEVATION:  x.a T.0.C. ELEVATICN: 667.24

. GROUT TYPE/QUANTITY: Kole Plug/2 bags

steel/3-foox
SCREEN TYPE/UNGTH: 0,007 inch slot stainle

I

. GROUT INTERVAL(S):

| to 4 feat dgl

SCREENED INTERVAL 4.5 to 7.5 feel bgl

H

| DEPTH TO WATER:

4L feetr bgl

GRAVEL PACK TYPE:  #50 Keck Sand

O

WATER LEVEL ELEVATION:  W/A

SIS

CRAVEL PACK NTERYAL 4 to 7.5 feet

¢
i

1

STATIC WATER LEMVEL: B/A DATE  NJA

e

| REMARKS:  Boring backfilled from 9.5 to 7.

5 feer bgl with cuttings

OVA = organlc vapor analvrer

Ll_DGGED BY' James Géll

- B BT

FORMATION DESCRIPTION

l SIGNATURE! Q‘M & ,,é{
v

0-3"

1T0PSOIL: sand, clay, dark brown, rad painr sludge, moist,

odovs, J

} OVA — Sppm

CLAYEY SAND: grayish brown, paint sludge, moist, strong odors,

saturated, 0vA - 100 ppm

-7.5" FINE SAND: trace silt, trace clay, dark grayish brown, scrong odot,
ova - 3.3
P.5-9,5] $TLTY CLAY: trace sand, dark gray, moist, StTOng odors, OVA - S.Oggj

|

L,_L_L_..L._.»L__..L__*._L_,L__.




W NTH Consultants, Ltd.

LOG CF TEST BORING NO Ova

&me MICHIGAN RECOVERY SYSTEMS. INC NTH Proy Ro. s0535 ¢
{ Proect Locasen  ROMULUS TOWNSHIP, YWAYNE COUNTY, MICHIGAN Checked By. K o
[ SUBSURFACE PROFILE SOIL SAMPLE DATA
" 75| aRoun sURFACE sevation. s s 77 O] 2L R T
t . L k) Aoy oL Nt ' BRI ‘et LX)
TOTIIN SARK BROW, i 1 T
F SAND 1o ' g \
s (177 JE AL S A NN
' ! ( ! T
A '
VEDILM TOMPALT LT 3R0wWN L R ’ .[
SILTY SAND : g :
WiT- TRACE OF SLAY ' ) | 8 ; 15 ! . | . : N
h : 1 l_—.—_h_’
s ; !
| i :
] | . ! :
MESIM COMPAGT BLACK - 5 7 | [ |
SILTY SAND 5 Pl L
T TRACE OF CLAY ! | : V]
[ | , i
i) | ; i
C FE : i
i i
_ S 0 ! 13 .
VESY STIFF TO WARD GRAY B | : :
SILTY CLAY o : i
T TRACE OF SAND ANC TRAZE 0F GRAVEL i ]
; F
Lo 8 | :
‘ ] 5-5 1 12 b .
.................... E'\iC‘CF'ECR:?’QG'"””'””"""""L L
- 15
518 ]
- 2
Total Dapth: t15  FT Plugging Procadure ;

anfractor
llat :

Drilling Oate : ; o0
Inspecior ; C. ENDLER

o4

G & D DRILLING COMPANY
G. QUALLS

Hing Mathad

ACOIFIED DIEDRICH D-50 TRAILER-MOUNTED DRILLING RIG
WITH A 3-3'4" INSIDE-DIAMETER, HOLLOW-STEM AUGER TO
END OF BORING,

OBSERVATION WELL NO, OW-4A INSTALLED IN
THIS TEST BORING. SEE LOG OF OBSERVATION
WELL INSTALLATION FOR DETAILS.

Water Lavel Obsarvation

GAOUNDWATER ENCOUNTERED AT 1.5 DURING
DRILLING. :

Figure B-23




5 NTH Consultants, Ltd. ]
OBSERVATION WELL NO. OW-2A

Project Name MICHIGAN RECOVERY $YSTEMS, INC. NTH Proj No  $CEFS 0w/
Project Locabon © ROMULUS TOWNSHIP. WAYNE COUNTY. MICHIGAN Checked By - A Lo
LOG OF OBSCRVATION WELL GROUNDWATER DATA
Generalized Installation Dal © Ground- ! .
. . ¢ ' ol
Subsurface Profile Schematic | Bl oraments
ELEV FRO.  GROUND SURFACE [ YOP OF WELL CASING .
FD FILE! ELEVATION: 681.7 | [ | ELEVATION: 86411 | 12005/50 | 685.00 |
. oPSOL 12/06/80 | 658,93
SAND aewrone s _zms | 1211/90 | 858,78 |

01/30/1 | ssasa |
2o OIS | 638,58 |
04/18/91 | 65836 |
O4/25/81 | £53,03 l

f

A

O5/02/8Y | 658,58
Q5/Q9/81 | 658.46

T Ml /

!
2AACK Y .
Si? SANC . SILCA SANS |
ag| B [
I3 !
| l |
. | !
SRAY | i
SILTY CLAY ! :
: NOTES !
Bl e, 8] (9] FOR MORE CETAILES INFORMATCN ON SLBSLRRACT
SNG OF SCAING TR ELEVATON. 6817 STRATA, SEZ LOG OF 7257 BCRING O'W-sA
B 12] TOP CF CASING ELEVATION PACVICED 3Y VICHIGAN
SECTVEAY SYSTEME, INC FZRESTNNEL
Bag
f |
Started: 12/04/20 Casing Diameter; 20"
Completed: 12/04/90 Casing Langth; B4 s
Inapector:  C.ENDLER Casing Type: GALVANIZED $TEEL
Drilier: G, QUALLS ) Screen Diameter: 2.07
Contractor: G & D DRILLING COMPANY Sereen Loangth:. 500
- Equipment; MODIFIED DIEDRICH D50, TRAILERMOUNTED Scresn Mash: Q.01

Well Type: OBSERVATION Screen Type: STAINLESS STEEL




| - NTH Consultants, Ltd.
l LOG OF TEST EORING NO OV 34
%jﬁ Proect Name . MICHIGAR RECOVERY SYSTEMS. ING.

HTH Prol No g0sse Qe

{ Fraiect Locauon | ROMULUS TOWNSHIP, WAYNE COUNTY, MICHIGAN Checked By . £ 4x
SUBSURFACE PROFILE SOIL SAMPLE CATA |
Eudy 2RT e g3~ EEL N f.lag, 3 [V R peny [ Oumnans
[ N GFOUND SURFACE :L:\/AIJON gaE FT . _ﬂ: . s "-;'.-'53 =§;3;g:; :_’ o ~5:.‘1-. s I‘:_
"ISST, SASWN ARG S3AY , } -
SILTY CLAY o !
WTe U TTE BANS Rl R L ‘ L
A ; ' ; )
i " ’
e med : 2 N 11
2
S2 | 2 } 4 | : R
VERY LCCSE UGHT 8RCWN M l
SILTY SAND ) | |-
WITH TRACE GF CLAY, SRACE OF GRAVEL AND = | i
CETASICNAL STREAKS GOF BLACK SANG ‘ | }
A |
- " [ | : :
; 5‘3 i 3 1 5 - [
Lo | : ]
Ry ! ' ' ]
MESILY COMPACT GRaY . | f : : .‘
SILTY SAND s 8sq ! ; o - e
WiT- TRACE CF GLAY ~ S 8 —. ——
/ Al ) ——
N7 t 16 { '
VERY STFT TG mARD GRAY R f | ! :
SILTY CLAY . . ,
WITH TRACE CF SANT ANC TRACE OF GRAVEL | ‘ )
N |12 .
15 S5 115 | o L
.................... EE ARG
- Lo
18
2se d -
|
Total Demth : 115 T Plugging Procadure :
Orilling Date : 12/06/90 OBSERVATION WELL NO. (A-8A INSTALLED IN
Inspecior ; C. ENDLER THIS TEST BORING. SEE L.OG OF OBSERVATION
anradar . G & D DRILLING COMPANY WELL INSTALLATION FOR DETAILS.
ar G. QUALLS Water Laval Obsaervation :
lling Mathod - AT 5.5 DURIN
MODIFIED DIEDRICH D-50 TRAILER-MOUNTED DRILLING RIG BACLINQWATER ENCOUNTERED AT 5.5 OURING
WITH A 3-3/4" INSIDE-DIAMETER, HOLLOW-STEM AUGER TO ‘
END OF BORING,
Figurs B-24




.

4
L}

NTH Consultants, Ltd.

QBESERVATION WELL NO. OW-8A

¥all Type:

OBSERVATION

Project Name :  MICHIGAN RECOVERY SYSTEMS, INC. NTH Proj. No  $253% 0w
" Project Location : AOMULUS TOWNSHIP, WAYNE COUNTY, MICHIGAN Checked By A s
LOG OF OESERVATION WELL GROUNDWATER GCATA
Generalized Installation ; Ground- | ]
, Confl , Date water Comrments
Subsuriace Profile Schematic Elew by
fLEV PRO- GROUMD SURFACE | _ | TOP OF WELL CASING . i
o FILE' ELEVATION 8645 | T1| ELEvATION: seacz | 12080} £58.50
VAE e A 12111/90 | 65879 |
S [/H i U sE\ooNTE A2 o 01/30/91 | 658.35 |
e —= BENAE TS | ovod/et | 65819 |
-/ Bl Lol 0N19/91 | 688.66
oA uli /18/91 | 658,68
-/ '!l 04/25/91 | 658,50
L,‘ A i 05/05/91 | 658.64
L L: 05/09/91 | 658.64
R0 =
Y ZRY | C08E =g
| 55C v/ / 1 VSiLT".' TANG =,
oA =
v =
L/ = |
I = l
i =
- /] % BiCA SANG
v el &
i 7 | ey COMEACT =5
-/ ) SLT/SANG x| B
s (U D
: A
'( SILTY CLAY . |
- & NOTES : t
i sl 1181 (1] FCA MORE CETAILED INFORMATCN ON SLESURTACT
A DRUUTU U TURUR e S RUPISRPRPS { .
roT T D OF BCANG 7P T, EVATION 8568 STRATA SEZ LOG OF TEST BCANG DW.24
| ) : 12) TOP OF CASING BLEVATICN PECVICED 2 VICmGAN
i ‘l RECOVERY SYSTEMS, INC PERSTNNEL
|
S
52 |
l
!
S
545 |
Stated,  12/06/9%0 Casing Diameter; 2.0°
C ted: 12/06/90 Casing Length: 5.0 _
mi?flfofz C.zENDLEF\ Casing Type: GALVANIZED STEEL
Driller: G. QUALLS Screen Diameter: 2.0°
Conractor; G & D DRILLING COMPANY Sereany Langth: 5.0
Equipment: MODIFIED DIEDRICH D-50, TRAILERMOUNTED Sereen Mash: Q010 o
Screen Typs: STAINLESS STezL




{ ' NTH Ca nsultants, L.td.

I <2

Zrsiect Narne

raect Locaton .

MICHIGAN RECOVERY SYSTEMS, INC.
ROMULUS TOWNSHIP, WAYNE COUNTY, MICHIGAN

LOG OF TEST BORING O P-1

NTH Prop No sosse oy
Checkad By |

SUBSURFACE PROFILE SOIL SAMPLE DATA
L] GROUND SURFACE ELEVATION: sees A B T - AP e s o =
' crS 1 BNDeZy Sy L O B PP
i i ' : —
i .8 '
Tl MEZILM COMPACT 2LAZK Lo s 2o : ‘ .
SAND AND SANDY GLAY : S CAT e
WU GRAVEL 3RCK TRAGMENTS AND 328573 i , ; ——
Co i | |
13| f ! ; :
oo D5 i :
| ! ! : .
3 52 [0 s | i <
1 H . T ey
‘ o
MEZILM COMPACT 5SAY o . ! !
SILTY SAND l ! ;
WITm TRACE OF LAY ] 1 i !
- 1 9 !
53 1 g2 21 P - e
1 ' v o
S
o { ) )
TS H
T 5 : :
S 8 15 R
VERY STIFF GAAY " ‘ -
SILTY CLAY v j ;
. WITh TRACE TF SANG AND TRAGE OF GRAVEL = . !
g i 6 | |
) aA L B !
A ) Sk S-5 1 19 ; <
G AN T e
820
15
L] L
sag
pr—ras Jo -~
] 20
Total Depth: 115 FT Plugging Procadure :
Drilling Datg © 1270590 PIE ZOMETER NO, P-1 INSTALLED IN IS
Nspeciar; €. ENDLER TEST BORING. SEE LOG OF PIEZOMETER
anlracmr T G & DDRILLUNG COMPANY INSTALLATION FOR DETAILS.
| Ceillar : G. QUALLS Watar Leval Obsarvation !
'ling Method : : g N
. S0IFIED DIEDRIGH D-50 TRAILER-MOUNTED DRILLING RIG SROUNOWATER ENCOUNTERED AT 5.5 DURING
UM A 3V INSIDE-OIAMETER, HOLLOW-STEM AUGER TO '
ZND OF BORING,
Figure B-25

Paanth
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U8 b T Frmat p 4 % UL D MOl bRy LGP - !

' =G} Tiplorat

/__,_..,_..— l-‘:}l':[ ] b \Cﬁ

e ey ——
0£-03015
H 4 A3 e
'““P' N FoOSO b€ RS
- R ru S . : 1
- ~ 1 — INMEART Y woMiEs R
-

=
E e e «
—_—n

-

“N"‘\_
SuRraCt LLEv _ 7 e Catg _ 215180 e . :
ﬁ . ibg::h Legend | SOl BIALMPTIDG J:::.:‘;’;“:' 1wt I Aytyral bn;’vre;
Codd ) ghge (UFSUTL Wit trace $dng, black, 1 ' I Mmi ' Tﬂ"‘i"iL
rT I h L Inoist T - | f“""“*—«l»—
. [ RN S N R =
Fine SAND, brown, wet, medium dense [ N
6 _122.0 | « ] = S b
9 [ N -
] “‘“} R
‘ ey
T - - O R e
Fine SAND, gray, wet, medium denga 9 118.9 J127.11106.9 s
S 11 | l |
& ! -
j ——
19¢ 37 70" 4 ] T
) 6 117.2 113017 (R
?m Snty CLAY with few pebb] blue, 8 | l (5500) { '
A moist, very stiff : I 1 T
g [ | I |
e -
AR N ERARN: -
14 | | | (7‘00) |
] f | |
. ] i | ) L
[ I [ } |
| [ { |
| | | j
] | i 3 |
| | i | I
5| ] J [
9 115.2 N32.0(114.68 - |
2 | {7500} |
L
—
| |
| ]
| N
| t L
{ I
A1 : . ‘
g 154 [132.6 11129 - |
| 9 | - | {3500} :
. | !
End of Baring ! | I :,._
]
|
]-—-
t | .
I | "
t I ] l
: | i i L
| 1 | f
TUM o Sampig RIMARRS: SROUAD WATLR DLSLAVATIONS
L ) -
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LOG OF EXPLORATORY BORING

BROJECT nUMBER 220 2.1 Fage 2 of 2
. ] 1 YioE a4, ” ,
’ = DATE _ - BORING NOQ. 24 ¥
B BY s = 5/17/80 SURFACE ELEV. 6703
CLASSIFICATION DATA FIELD DATA ~| & ————
o o -
- Cue P ERE
% Flagy | Liquid P:?:-: :'?g"’ ‘:::,,:'* 2 T E DESCRIPTION
vHe 28CH  Limar Indar Stenqin (Blows/ A1
ITSFI Fs,} Ss
—m

|

|

_

(SM) Gray silty very fine Sann - ..

wet, dense 1

BOTTOM OF BORING

'\..

RE*‘ARS: Aiter completion of boring, bare nole was canverted to a moni- /\
toring well with the instaliation of a 2" PyC casing to a depth of

33

22° 10", The botiem § feet of Pine was slotted at 3-inch intarvals and&e‘l

tha dettem 11 fest of annular Srace backfilled

With pea gravel. A

bentanite sesl was placed zbove the gravel. The remainder of the £meon
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NTH Co nsultants, Ltd,

LOG OF TEST BORING NO P+1

MICHIGAN RECOVERY Y

:;‘:[ec“ Na'r‘ﬁe STEMS. ]NC HTH PI‘O{ No SGEse oy )
? et Locaton . ROMULUS TOWNSHIP, WAYNE COUNTY, MICHIGAN Checked By . & 2.
-BUBSURFACE PROFILE SOIL SAMPLE DATA
=[] GROUND SURFACE ELEVATION: secs T e e R x~£: i _~ i
i i | T
! i 8 ! .
S e MELILM COMPACT 2LArK [ S s} ; :
SAND AND SANDY CLAY ‘ . Po7 27 - ol
W ZRAVEL SAIK TRAGMENTS AND RS i ) : ’ A
T 3 | i
- i f f )
St .5 ! ! !
| 8 i ! :
3 52 | v0 o1 | P T
i j i ! T
5 [ j
MEZILM COMPACT 5BAY i i !
SILTY SAND l , ;
WITrm TRAZE OF O AY {8 I | !
- 1 9 !
S22 1 21 i - - e
- 1 ! .+ e
" b L
7§ ; :
- ] :? i l
S 8 15 . - e
VERY STFF GAAY . ; A
SILTY CLAY - ] ;
- WiTh TRATE JF SANG ANC TRACE GF GRAVEL = : !
¢ : .
g ] 848 1 19 -
s e e
£2;
&
L L
&ag
f—rea o -
20
Total Depth: 115 FT Plugging Procsdure ¢
Drilling Date 1 12/05/90 PIE ZOMETER NO, P-1 INSTALLED IN THIS
Inspacior; ¢ ENDLER TEST BORING. SEE LOG OF PIEZOMETER
Conlractor: G & D DRILLING COMPANY INSTALLATION FOR DETAILS.
| Ceillar G. QUALLS Watar Loval Obsarvation :
Ting Melhod : W RED AT 5.5 DURING
. 20IFIED DIEDRIGH D-50 TRAILER-MOUNTED DRILLING RIG SRIELINDWATER ENCOUNTERED A
T A 393" INSIDE-DIAMETER. HOLLOW-STEM AUGERTO
END OF BORING,
Figure B.25




NTH Consultants, Ltd.

OBSERVATION WELL NO. OW-BA

Project Name :  MICHIGAN RECOVERY SYSTEMS, INC. NTH Proj. No  $3538 Ow
Project Location : ROMULUS TOWNSHIP, WAYNE COUNTY, MICHIGAN CheckedBy A e
LOG OF OBSERVATION WELL GROUNDWATER GATA |
Generalized Installation i GroundT]
Subsuriace Profile Schematic Date jjﬁl%) Comme ats

ELEY PRO« GROUMND SURFACE

TOP OF WELL CASING

12/08!/%0 | 658.9Q

n = |
g EVATION 4.5 i ELEVATION: 66&.G2 ’ : !
F /FIL._ EL *ipqﬁ:n ; 68.0 1211150 | 65875 |
- . V | s NTRY e aENoNTE B2 2og 01/30/91 | 658.35 |
Lt SENCNIRTRETE ] qwouss | Bsete |
- L/ * 20| QN9 | 68866
/ A ol 04/18/91 | 658.68
L / g ! 04/25/91 | 658.80
L/ A 5 05/05/91 | 658.64
- /] - 05/05/91 | 658,64
1=
=AY L C08T =
b / 1 V-.L"’ SANG =,
4 =
/ l i E.
- { - —
4 - =
- / ) i=p SiCA SANG
/ ya 7 .E..gf
T/ | MEgw GomeACT g
| SLTYSANG  axl E.
g3 m s
: A
( SILTY CLAY
Sy i i NOTES : {
! gl 11 5] {1] FOA MCRE SETALED INFORMATCN ON SLESURTACS
! DU S S PRIt rs ST o ON DN BLEBRUREACE
i [ | ZNCCF 3CANG TP ELEVATICN 8583 STRATA SEE LOG CF TEST BCANG Cwi-2a
| b €} TOP OF CASING ELEVATICN PRCVICSD 2 WiCmGAN
- ~l a RECOVEAY SYSTEMS, INC AERSTNNEL
Lo
|
=
|
|
S
548
Started: 12/06/9Q Casing Diametar; 2.0
Completed: 12/06/50 Casing Length: 8.0 .
Inspector:  C, ENOLER Casing Type: GALVANIZED STEEL
Drillar: G. QUALLS Se¢roen Diameter: 2.0°
Contractor; G & D DRILLING COMPANY Scereen Langth: 5.0
Equipment: MODIFIED DIEDRICH D-50, TRALER-MOUNTED Sereen Mesh: sXw)Rep
ORBSERYATION Scereen Typs: STAINLESS STEEL

Yall Type:
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E ‘Y0 <0§-05015
-2 0 ——

 — IRARRIIS ,_Eff%“_“s ) "_'-7Chi:.5.-:
T ki eCt Loy 95‘5*,_____“__0“&’23"%? . B
EICIRT Y = T P b
o R 1GPSOIL with Lrace sang, blachk, — —_ |
Lo T moiet ,_f I R e
b L T R T M
o _2,______ Fine SAND, brown, wel, medium dense ___,_3__: R e
(v 2 227 DA e T
3 T D R e e
_1 | - ———
T ——— T
H 8 ] _ ) -
18}45 J.L..L-.L.%”S 0j 103,38 -~
UL
Y = ’ 18 l
] T R e
JiCi7 9 ! .
]some gravel 12 12V, 127 .4 105,21 -
g 18 | |
S g9 | ' a | I
RE; — . }
1103 STty CLAY with few pebbles, blue | & . J l -
"ULT_QI'IE‘“I ‘ mOist, very stiff CLE R T T i
R 13 J J L {&D00 1
Lr-:—l..!.t_l._._ | | | &00Q)_
T | e
eI - L | {
o T n F I -
ENE e ; =
] ' | : I
; | 114 ! [ f
ARt | 6 | | [ I
L _t1is 10 115.2 140,01 7121.31 -
16 I 1 {7500)
| ITE ;
] |
17 | '
N |
{18 | i
| | i I
R )
1F £ | ‘
‘o _f{28 L g 7.7 | - - 1 -
L | 20'8 11 ] | [(45Q0)
‘ | 121 I |
1 End of Boring i |
1722 [ |
|1
| 123 _ !
. |24 _ [ I S D
. | i
125 ‘ | | | —
: i l I |
TIPL OF SamPLE RIMaRgs: . , SXPURD WALLR GESLAYALICHS
?,} C:&;'S‘{.'-f*l“,“( ) & (RIGURILALD AT 2 S
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Statistical Analysis Procedures



Appendix C
Statistical Analysis Procedures

Background Statistics - Background statistics for the monitoring program were, or will be

calculated from eight quarters of monitoring at each individual well at the facility. The
backgrounds calculated are "intrawell" backgrounds based on data from each of the
compliance wells at the site. Upon completion of background, the calculated background
statistics will be submitted to MDEQ and become part of this monitoring plan.

Interim Statistics for Groundwater Quality Evaluation — Until background is completed,

an interim statistical program will be used. For this program, the detection of any organic
compound will be considered an apparent statistically significant increase that must be

evaluated per license conditions.

Final Statistics for Ground Water Quality Evaluation - For the ground water quality
monitoring program, EQRR uses either a combination Shewhart-Cusum control chart or a
Non-Parametric Prediction Limit (NPPL) test for determining whether there is evidence
of a statistically significant increase. The selection of the statistical method is based on
degree of censorship. If the data are less that half BDL, then control charts are selected
for that parameter. If the data are 50% or more BDL, then the NPPL test is used. During
routine monitoring, statistics are conducted only on the primary parameters and secondary
parameters. Tertiary parameters will be used to assist in evaluating apparent increases in

primary and secondary parameters.

Control Charts - The combined Shewhart-CUSUM control chart is a powerful statistical
technique appropriate for intrawell statistics. The Shewhart limit (U), or upper control
limit will be set at 4.5, as recommended in the Interim Final Guidance for Statistical
Analysis of Ground-Water Monitoring Data at RCRA Facilities (USEPA, 1989). The

comparison statistic (Z) for each measured parameter is then calculated by:

Z = (Xp - Xm)/sh
Where:xy, is the intrawell background mean

Xm 18 the measured concentration during detection monitoring

Sp 1s the standard deviation of the intrawell background

Page |



The value of Z is then simply compared to U (4.5) and if Z is greater than U then it is

concluded that a statistically significant increase has occurred.

If a parameter exceeds the Shewhart limit, then, the well will be resampled in
quadruplicate for the offending parameter. The mean of the quadruplicate analysis will
be used to confirm whether the Shewhart limit is exceeded. If there is confirmation, then
EQRR will conclude that there has been a statistically significant increase and report the
results to the Department. If the increase is not confirmed, EQRR will resume normal
routine monitoring and the unconfirmed measurement will be dropped from the control

chart.

The CUSUM control chart will be constructed utilizing values of k =1 and h =15 as
recommended by USEPA (1989). In the CUSUM procedure, the cumulative sum of the
values for Z - k are tabulated over time, each time a round of samples are analyzed. The
value for Z is computed as described above. During each analysis subsequent to
background, a value for Z - k is computed and added to the previous total. As long as the
cumulative total of Z - k is a negative number; the cumulative sum (S) remains zero. As
positive values accumulate, the value for S is compared to the selected value for h, in this
case 5.0. If'S is greater than h, then, a statistically significant event has occurred and
resampling in quadruplicate will be initiated. The mean of the quadruplicate sample will
then be used to determine whether this mean value would cause S to exceed h. If S
exceeds h a second time, then, the increase is confirmed and appropriate measures will be
taken as described above. If the increase is not confirmed, then, the mean of the
quadruplicate replaces the result of the initial (unconfirmed) value within the CUSUM

statistic.

Non-Parametric Prediction Limits - There are very limited alternatives for statistics for

highly censored data. One method, which has been picking up support in RCRA
programs, is a test based on non-parametric prediction limits. This approach defines an
upper prediction limit and allows retesting as a means of controlling false positive rates.
In the case of all BDL data, the upper prediction limit is merely the detection limit. In the
case where there are some detectable values in the background, the upper prediction limit
is defined as the maximum value measured during background. The number of retests
allowed before concluding that there has been a confirmed statistically significant

increase is a function of the number of wells and number of parameters and is designed to

Page 2



control the facility-wide type II error rate at no more than 0.05 (or any other desired rate)

per sampling event.

Surface Water Quality Evaluation - The statistical monitoring plan for surface water

quality is designed to determine whether the surface water downstream of the facility is
significantly degraded as compared to upstream surface water at the time of the sampling.
To determine the statistical significance of differences in upstream versus downstream
water quality, EQRR will use the sign test for inorganic parameters. For organics the test

will simply be “is the compound present downstream and not upstream”.

For the inorganic parameters, which will generally be present in detectable
concentrations, the sign test will be performed at the 0.05 significance level to determine
if the number of parameters that are present in the downstream samples in higher
concentrations than the upstream sample is statistically significant. To perform the sign
test, the downstream concentration of each inorganic monitoring parameter is compared
to the upstream concentration for that sampling event. If the downstream concentration is
higher, then, a "+" is assigned to that parameter; if the downstream concentration is
lower, then, a "-" is assigned for that parameter; and if the concentrations are equal, then,
a "0" is assigned for that parameter. The total number of "+" parameters and the total
number if "+" and "-" parameters are then used with the binomial probability table shown
as Table C-1 to determine if the number of "+" parameters is statistically significant. The
table is entered at n, the total number of "+" and "-" parameters and the corresponding
value for y is determined for the largest number for alpha that is than or equal to 0.05.
This number y is the smallest number of "-" parameters that can be obtained without a
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statistically significant increase (e.g. if there are any less "-" parameters then there will be

too many "+" parameters).

The detection of an organic parameter will be determined to be an apparent statistically
significant increase if the parameter is detected downstream but not detected upstream. If
an apparent statistically significant increase is indicated, it will be confirmed or refuted by
the second sample collected during the sampling event. If it is not confirmed, the initial
result will be considered an anomaly and routine monitoring will resume. If the results
are repeated then EQRR will conclude that there has been a confirmed statistically
significant increase, notify the Department, and attempt to determine the origin of the

increase for the purpose of preventing future releases.
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