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1. Introduction

AECOM has prepared this Technical Memorandum (TM) to present the results of the Remedial Investigation (RI)
performed at the Camp Grayling — Lake Margrethe PFAS Site. The RI Investigation Area is located near the
southeast corner of Lake Margrethe, near Camp Grayling, in Grayling, Michigan (Figure 1).

AECOM understands that the Michigan Department of Environmental Quality (MDEQ) is the regulatory authority
in charge of protection of human health and the environment with regard to contamination present in and
migrating from the Investigation Area. The MDEQ requested AECOM perform an RI to delineate the degree and
extent of Per- and Polyfluoroalkyl Substances (PFAS) contamination potentially present in groundwater within
the Investigation Area. This TM summarizes the findings of the Phase | RI completed in November, 2018.

2. Project Background

As a result of high concentrations of PFAS detected in foam samples collected from Lake Margrethe in Grayling,
Michigan, the MDEQ requested AECOM collect residential drinking water samples around Lake Margrethe. Lake
Margrethe is located approximately 3.7 miles southwest of the Grayling Army Airfield, where the South Post of
Camp Grayling facilities are located. The South Post contains support facilities including barracks, range
control, officers club, Post Exchange, parade grounds, athletic fields, and administrative buildings. Recreational
areas and residential properties are also present along the shore of Lake Margrethe. Fire training areas and
other locations where PFAS-containing, aqueous film forming foam (AFFF) was potentially released have been
identified at the South Post. Additionally, a private residence, located north of the South Post facility boundary,
had caught fire and foam was reportedly used to extinguish the fire. However, the type of foam (Class A or
AFFF), the concentration used, and the date of the fire, are not known.

A total of 447 residential drinking water samples were collected from around Lake Margrethe during 2018 and
analyzed for PFAS using USEPA Method 537 Rev 1.1. Of the 447 samples analyzed, 384 samples did not
contain detections of PFAS. Sixty-one samples had detections of combined Perfluorooctanoic Acid (PFOA) and
Perfluorooctane Sulfonic Acid (PFOS) that were below the Part 201 Residential Drinking Water Criterion of 70
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nanograms per liter (ng/L). Two samples contained concentrations that exceeded the Part 201 Residential
Drinking Water Criterion. These two residences are located on the southeast side of Lake Margrethe, directly
north of the base boundary. Based on these results, the MDEQ requested AECOM to conduct a remedial
investigation to delineate PFAS in groundwater to assist in understanding the potential risk to human health and
the environment.

This TM presents the results of the RI which included installation of nested groundwater monitoring wells,
collection of groundwater samples, installation of a staff gauge, and collection of groundwater, surface water, and
pore water samples.

3. Field Investigation

The Rl included the installation of multilevel, nested groundwater monitoring wells at five (5) locations on the
southeast side of Lake Margrethe, north of the Camp Grayling base boundary. Monitoring well locations are

shown on Figure 2. The monitoring well locations were based on analytical results from residential drinking
water samples and residential drinking well records.

All monitoring wells were located on private property and required MDEQ access agreements from property
owners.

The RI investigation also included the installation of a staff gauge on the southeast corner of Lake Margrethe,
near the property with the residential well PFAS exceedance. The staff gauge location is shown on Figure 2.

3.1 Monitoring Well Installation and Development

Borings at each location were drilled with a Geoprobe® Rotosonic/continuous core drill rig, owned and operated
by Mateco Drilling Company. Soils were continuously logged by AECOM personnel using Environmental
Sequence Stratigraphy, including lithology, grain-size, sorting, moisture, and color. Sample descriptions and
monitoring well construction information were documented on boring-specific, field log sheets. Boreholes were
terminated after encountering three feet of clay to avoid penetrating the competent clay layer.

Photographs of soil cores and the finished wells are provided in Appendix A. Soil boring logs are included in
Appendix B. Soil samples were not collected for laboratory analyses as part of this scope of work.

Three, two-inch diameter wells were installed at four locations (CG-MW001, CG-MW002, CG-MW004, and CG-
MWOQ005) and two wells were installed at a fifth location (CG-MWO003). All of the monitoring wells at each location
were installed within a single borehole. In general, the wells were screened across the water table, directly
above the clay and a medium depth between the shallow and deep wells. The two wells at location CG-MW003
were installed across the water table and directly above the clay. Table 1 provides the screen interval for each
of the monitoring wells.

The annular space was filled with sand pack to a minimum of 2-ft below and 1-ft above each of the well screens
and sealed with hydrated bentonite chips between the well screens. The shallow wells were completed with
sand pack to the surface. All monitoring wells were completed at-grade (flush mount) with a steel cover and a 2-
ft by 2-ft concrete pad and sealed with a j-plug type cap.
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The monitoring wells were developed no sooner than 24 hours post installation by pumping and surging using a
submersible pump. The pump intake was periodically raised and lowered to develop the entire portion of the
submerged screen. Water quality parameters were monitored during development and recorded at periodic
intervals. Monitoring wells were considered adequately developed when the following conditions were met:

1. Water quality parameters stabilized;

2. An appropriate volume of water was removed (approximately 5 well volumes or amount equal to volume of
water used during installation, whichever was greater); and

3. Water pumped from the monitoring well was relatively clear).

A copy of the development forms are provided in Appendix C. Monitoring well development water was
containerized in Department of Transportation - approved 55-gallon drums and moved to a centralized storage
area prior to characterization and disposal.

3.2 Staff Gauge Installation

A steel post was driven into the bottom of Lake Margrethe near the shore at jJjjjjij Borchers Way. The top of the
post was surveyed and an electronic measuring tape was used to measure the distance to surface water to
determine the elevation of Lake Margrethe. The staff gauge location is shown on Figure 2.

3.3 Groundwater Sampling

Following monitoring well development one round of groundwater sampling was conducted. The sampling event
took place at least 48 hours after monitoring well development. Prior to sampling, static water levels were
measured in all wells to determine the groundwater potentiometric surface (Table 1). Wells were sampled using
MDEQ-approved, low-flow, groundwater sampling techniques. Water quality parameters (i.e., pH, temperature,
specific conductance, oxidation reduction potential [ORP], turbidity and dissolved oxygen [DO]) were monitored
and recorded approximately every 5 minutes during purging. Groundwater samples were collected after water
quality parameters stabilized for three consecutive readings. Stabilization parameters were as follows: depth to
water drawdown <0.33 feet, pH +/-0.1, Conductivity +/- 3%, Turbidity +/- 10%, DO +/- 10%, Temperature +/- 5%,
and ORP +/- 10mV. If water quality parameters did not stabilize after ten readings, the well was sampled and
this deviation was documented on the groundwater sample record sheet. Groundwater Sampling Forms are
included in Appendix C. Table 2 presents the final water quality read prior to sampling each monitoring well.

Samples were collected in certified PFAS-free sample containers (provided by the laboratory), labeled,
transferred to a cooler on ice, and submitted to the laboratory under chain-of-custody documentation for
analysis. Sample collection and handling followed procedures outlined in MDEQ PFAS Sampling Guidance
documents. The groundwater samples were analyzed for PFAS by Vista Analytical Laboratory (Vista) of El
Dorado Hills, California using isotope dilution.

One duplicate sample was collected for every 20 ground water samples collected as part of the overall Camp
Graying project. Field and equipment blanks were also collected at a rate of one per every 20 samples;

All non-dedicated equipment that came into contact with soil was decontaminated with a Liquinox-deionized
water mixture. Field personnel performing the collection procedures donned a new pair of gloves prior to
handling any sampling equipment, between sampling and decontamination procedures, and between sampling
locations.

3.4 Surface Water/Pore Water Sampling

The MDEQ Geological Services Unit (GSU) performed pore water sampling at 9 locations and surface water
sampling at 5 of those 9 locations. If a surface water sample was collect at a given location it was co-located with
the corresponding pore water sample. The pore water and surface water sampling locations are shown on
Figure 3. Note that only surface water location SW-02 and pore water locations PW-01, PW-02, PW-03, and
PW-09Anom are within the investigation area.
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Surface water samples were collected by gently submerging the sample bottle in the surface water and allowing
the water to fill the container. Care was taken to not include floating debris. Pore water samples were collected
by installing a Henry Sampler® in the sediment and purging the pore water using the low-flow sampling
technique.

The pore water and surface water samples were analyzed for PFAS by Vista using isotope dilution methods.

3.5 Investigation Derived Waste

Investigation Derived Waste generated during the investigation included the following:

¢ Disposable material such as soil core liners, personal protective equipment (PPE), plastic sheeting, etc.

e  Drill cuttings

e  Well development water

e  Purge water

e  Decontamination water

Minimally-contaminated disposable sampling materials and PPE were containerized and disposed of as ordinary
solid waste. Dirill cuttings, excess soil from sampling, well development water, purge water, and decontamination

water were containerized in 55-gallon drums and transported by Clean Harbors to a licensed facility for disposal.
The waste disposal manifest is included in Appendix D.

3.6 Deviations from Scope of Work

The following deviations from the original scope of work occurred during the course of the project:

e  Three of the monitoring well locations were adjusted due to private property owners denying access.

¢ Anintermediate well screen was not installed in CG-MWO003 due to the competent clay layer being much
shallower than other monitoring well locations.

e  The surface and pore water samples were collected by the MDEQ GSU instead of AECOM.

No deviations to the scope of work affected the investigation objectives.

4. Environmental Setting

4.1 Geology

The regional, surficial geology of the Investigation area consists of glacial outwash sand and gravel with
postglacial alluvium. The glacial outwash sands and gravels are underlain by glacial lacustrine deposits of
primarily clay in the Investigation area. Boring logs from residential wells and RI monitoring wells generally
indicate fine to medium-grained, shallow sand underlain by clay. Geologic cross-sections created using boring
logs from this investigation and residential well records are presented in Figures 4 through 7. The clay layer
encountered during the Rl ranged in depth between 30-feet and 45-feet below ground surface (bgs). All borings
completed during this investigation stopped within the first three feet of this clay layer; however, the geologic log
from the residential well installed at i Borchers Way (which was installed below the bottom of the clay)
indicated the clay was approximately 95-feet thick.

AECOM



4.2 Surface Water Hydrology

Lake Margrethe is located adjacent to the investigation area. The lake is a large kettle lake, formed by an ice
block buried in sandy, glacial outwash over clay lacustrine deposits. The lake level is set by a 1973 court order
and is controlled by a lake level control structure operated seasonally by the Lake Margrethe Property Owners
Association. The Lake Margrethe lake level control structure is shown on Figure 8. During winter months, the
structure is opened and the level of the lake is dropped to prevent ice damage to the shoreline.

5. Hydrogeology

Locally, groundwater flows into Lake Margrethe from the southwest, southeast, and northeast; on the northwest
side of the lake groundwater flows to the west with the lake discharge (Figure 8). Within the investigation area
there are two distinct aquifers. The shallow phreatic aquifer flows from the east to west towards Lake
Margarethe at an average horizontal gradient of approximately 0.01 feet/feet (ft/ft) (Figure 9). The deeper
aquifer is locally under artesian conditions. Only one residential well installed in the investigation area is
completed below the clay aquitard, so groundwater flow-direction is unknown but expected to be similar to the
shallow aquifer, toward Lake Margrethe.

6. Monitoring Well Sampling Results

Groundwater analytical results ranged from below detection limits for all 24 PFAS analytes (CG-MWO0005-25.0
and CG-MWO0005-43.0) to a maximum of 432 ng/L total PFAS in CG-MWO0001-20.0. The analytical results are
described in further detail below and are summarized in Table 3. Laboratory analytical reports are included as
Appendix E.

Total PFAS concentrations detected in the monitoring well samples are summarized below:

e CG-MWO001-12.0 (181.9 ng/L)
e  CG-MWO001-20.0 (432.1 ng/L)
e CG-MWO001-40.0 (119.4 ng/L)
e  CG-MWO002-14.0 (302.6 ng/L)
e CG-MWO002-25.0 (141.5 ng/L)
e  CG-MW002-35.0 (112.8 ng/L)
e  CG-MWO003-14.0 (26.7 ng/L)
e  CG-MWO003-32.0 (3.9 ng/L)

e CG-MWO004-14.0 (314.9 ng/L)
e CG-MWO004-30.0 (268.1 ng/L)
e CG-MWO004-40.0 (49.3 ng/L)
e  CG-MWO005-12.0 (7.5 ng/L)

No criterion exists for Total PFAS.
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PFOA + PFOS exceeded the Part 201 Drinking Water Criterion of 70 ng/L in the following locations:

e CG-MW001-20.0 (134.3 ng/L)
e CG-MWO002-14.0 (119.8 ng/L)
e  CG-MWO004-14.0 (104.4 ng/L)

The extent of PFAS impact is defined to the east by CG-MW0005 and CG-MWO0003 as shown in Figure 10.
Total PFAS concentrations decrease with depth at locations CG-MW0002 and CG-MWO0004; however, the
maximum PFAS concentration is detected in the intermediate well screen at CG-MWO0001. Figures 11
through 14 superimpose the PFAS concentrations on the geologic cross sections.

The Part 201 Residential Drinking Water Criterion for PFOS + PFOA is exceeded at locations CG-MWO0001,
CG-MWO0002, and CG-MW0004. The Criterion is exceeded in the shallow well screen interval at CG-MWO0002
and CG-MWO0004, and the intermediate well screen interval at CG-MWO0001.

Perfluorohexanesulfonic acid (PFHxS) is the primary contributor to Total PFAS in the Study Area. PFHxS is
found in AFFF and is commonly detected both in and downgradient of areas where AFFF has been historically
applied.

Based on the vertical distribution of the PFAS data, the shallow Criterion exceedances suggest that the PFAS
source is in close proximity to the monitoring wells. However, the well interval with the maximum concentration,
CG-MWO0001, is located at depth within a gravel layer (Figure 11). In addition, the monitoring well locations are
located upgradient of the residential wells (Figure 9), including the residence that potentially had AFFF used to
extinguish a house fire.

7. Surface Water/Pore Water Sampling Results

The surface water data ranges from 13 ng/L total PFAS in SW-04 to a maximum of 420 ng/L in SW-02 (Table 4
and Figure 15). The pore water data ranges from non-detect total PFAS in PW-01, PW-04, PW-06, and PW-07
to a maximum of 500 ng/L in PW-03.

The Part 201 Groundwater Surface Water Interface (GSl) Criterion for PFOS (12 ng/L) is exceeded at SW-02
and PW-03. The extent of PFAS impact based on the surface water and pore water data corroborates well the
groundwater data from the residential and monitoring wells.

8. Conclusions and Recommendations

The combination of monitoring well, residential groundwater, pore water, and surface water data collected to
date appear to have defined the general extent of PFAS impact to groundwater within the RI investigation area in
the east and west directions. However, the upgradient (southern) extent of groundwater impact has not been
defined based on PFAS and PFOS concentrations that exceed Part 201 Residential Drinking Water Criterion in
monitoring wells CG-MWO001 and CG-MWO002. The maximum PFAS and PFOS concentrations detected in the
intermediate well screen interval in monitoring well CG-MWO001 suggests that an upgradient source is possible.
The northern extent of groundwater impact has not been defined based on PFAS and PFOS concentrations
detected in CG-MW004.

Further investigation of this area is recommended, including the installation of additional monitoring wells to the
south and north of the initial investigation area, and quarterly sampling of existing groundwater monitoring wells
and select residential wells. This additional work will more accurately delineate the extent of PFAS in the
groundwater, determine if there is seasonal variation in PFAS groundwater concentrations, identify additional
potential source areas to the south, and determine the presence and orientation of a potential preferential
pathway.

AECOM



Figures



Grayling Airfield Investigation Area

—

Grayling Airfield

Lake Margrethe Investigation Area

N

Lake Margrethe

Lake Margrethe
RI Site Location

Camp Grayling

Legend
Lake Margrethe RI Site Location

|:| Grayling Airfield Boundary

|:| Investigation Areas

N FIGURE 1
Rl SITE OVERVIEW
A CAMP GRAYLING - LAKE MARGRETHE
0 05 1 2 PFAS SITE
[ 22— ]
Prepared: 4/1/2019 M es CRAWFORD COUNTY, MICHIGAN

G:\GrandRapids\DCS\GIS\ArcMap_GeoDB_Projects\ENV\GIS_Data\GIS\Camp_Grayling\MXDs\Lake_Margrethe_RI_Overview.mxd



R Staff Gaugey

CG-MW00s—Ng

CG-MWOOlf CG-MWO002

,CG MWO0O05

,CG-MWO003

Legend

(® staff Gauge Location

1‘_} Phase Il Monitoring Well Locations

FIGURE 2
PHASE || MONITORING WELL &
STAFF GAUGE LOCATIONS

CAMP GRAYLING - LAKE MARGRETHE
PFAS SITE
CRAWFORD COUNTY, MICHIGAN

Prepared: 4/1/2019

N
0 01 02 04
—— M es

G:\GrandRapids\DCS\GIS\ArcMap_GeoDB_Projects\ENV\GIS_Data\GIS\Camp_Grayling\MXDs\Lake_Margrethe_Phase_II_MW_SG_Locations_2.mxd




. r
] Saae
A
b
\
A Y
1
1
1
1
|
|
) §
| |
A 3
A
\
‘Q
o [Pw-04
A2
SW-04
3 S
' s “ ams -5
) “
) |
. .
) s
. S
\Y e
s ’
) ) '&
)
\ "
) ) 'O
)
¢
A
A Y 'O'
\ Y
1} R4
A 4
A 'O
\‘ ’
N X4
A 3 &'
) 8 X4
A K 4
L X4
JDPW-O8An0m|
PW-05
SW-05 (D
PW-06
PW-O7|
FIGURE 3
L n
egend , DEQ-RDD-GSU PORE WATER &
@ Pore Water Sample Location SURFACE WATER SAMPLES
A Surface Water Sample Location OCTOBER 8 TO 10, 2018
: : Lake Margrethe Initial Sampling Area CAMP GRAYLING - LAKE MARGRETHE
PFAS SITE
CRAWFORD COUNTY, MICHIGAN
N
0 0125 025 05 D
Prepared: 4/1/2019 M es
G:\GrandRapids\DCS\GIS\ArcMap_GeoDB_Projects\ENV\GIS_Data\GIS\Camp_Grayling\MXDs\Lake_Margrethe_PW_SW.mxd




¥ :2inbi4

TO-¥0-6T0C ®¥Ad o£9509 :"ON 108l0id

NVOIHOIN ‘ALNNOD AHOdMVYHD
WV - ¥V NOILD3S SSOdHD 319071039 31IS SV4d FHLIHOEVIN IMNVT - ONITAVEO dINVO

(Jona7 eas ues|\ BA0QY 1984) UoeAd(T

o o o o o o o o o
© n < ™ N — o (2] (¢
— — — — — — — o o
- - — - - - - — — o
| | | | | | | | | | | | | | | | o
™
—
)
- % £ _ =
’/M Slayaiog o T 9
< ¢ - | 2 : :
N o ©
— c =
£ E
m e
(7]
o 3¢
-8
g #e
o
| O
—
—
o
O
—
—
Q.
et ©
-2 =
— X
[}
he]
£
o
O
o
—
o
— 0
(o]
S
LS ~
(o]
Q@
8
L3 n
[¢e]
o
o
— O
[¢6]
o
— o
N~
o B ¢
S 3 S
S
()
g2
c
o & ¢
s
s <
5o
o N >
L3 = X%
© m )
o
— 0
[Te]
o
— O
n
o
— LD
<~
o
— O
<
o .
L3 S o
™ — N
non
- 4
S 5 7
— — O
™ o
Q <
o
— LD
2 —
IS
e
L g
o) +—
o c £
o o o — = e
I\ s} I ] s 0
- 2 2 > 5 £ 9
T & ® § 3 5
n & 0O a =2 o
o
— L0
—
w L
= o - o
— o
%] —
< ©  €00MIN
Ll
o
[ I I I I I I I I I I I I I I I
o o o o o o o o o
© [Te] < ™ N — o (2] (¢
— — — — — — — o o
- — — - — — - - —
(j]ane eaS URaN BA0QY 1994) UoieAs|T
—————,
SMAD3S-X 607E9S09\STIAO TO\AVO-0TE\DNITAVHD dINVI-607E9S0NAVINHOM\: T :BUeus)|iS
WLTX,TT g ISNY ‘panoiddy MIN pa)08YD  MIN Heubiseg  sfeniu] juswabeuep 103f0id T0-¥0-6T0Z :PaN0Id 1S€1 (T0-70-6T0Z)NHIHOVEZ 1M :Aq panes jse



G :ainbi4

.d - 8 NOILO3S SSOdD 319071039

TO-¥0-6T0C ®¥Ad 09509 :"ON 108l0id

NVOIHOIN ‘ALNNOD AHOdMVYHD
31IS SV4d FHLIHOEVIN INVT - ONI'TAVEO dINVO

(J]ane eaS URBIN 2A0QY 1994) UoeAs|T
o [ o o o o o o o z
© o < ™ N — o [ 0] = =
— - — — — — — o o sl
— — — — — — — I — o > 8
£ E
| | | | | | | | | | | | | | | B 5 s
— m .w
7 T -
B O Kep siayoiog . — — A\ o = 3}
B —
B —
W i
e}
o
R W g
. L. o
e . S
. ©
=
. - o S
: / °
’ — O
: (o]
Sl / °
R / -3
@© o)
N o
: <
8
© Q
]
(8]
0
o
— 0
N~
o
o
— O
N~
o
— 0
©
—
T 5
L5
L s
o o &
— O fe))
® 25
S
2 0
_—
($]
s>
s X
T n
o
— O
19
o
— 0
<
o
— O
<
o
— 0
™
o
— O
™
o .
o o
=
o o
— 9 - =
T >
o
ST 3
o N
— O
N
L3 ) e
— e} m
c £
T
s A o 5 5
= N 2 > 8 £ 0
o © <
- o © = [} [}
=1 w 0O o =2 0
ko] A
— L Q S
m i N [
a )
) AN
L
o - o
o
[ I I I I I I I I I I I I I I
o o o o o o o o o
© Te) < ™ N — o ()] [ee]
- - — — — - — o o
— — — — — — — - -
(j]ane eaS URSN 2A0QY 1994) UoieAs|T
——,
SMA D3S-X 607E9S09\STIAON TO\AVO-0TE\DNITAVHD dINVI-607E9S0NAVINHOM\: T :BUeus)iS
WLTX,TT g ISNY ‘panoiddy MIN Pa)08YD  MIN Heubiseg  sfeniu] juswabeuep 108f0id T0-¥0-6T0Z :PaNOId 1S€1 (T0-¥0-6T0Z)NYIHOVEZ 1M :Aq panes jseT



9 :ainbi4 T0-70-6T0C :®%d  goye9G509 :"ON 108f01d

F.. NVOIHDIN ‘ALNNOD A404MVYHD
Illh‘ﬂq D - O NOILD3IS SSOdD 21907039 31IS SVdd FHLIFIDHVIN INVT - ONITAVED dINVO
g3
o 8
£ E
S 3
o
Q.
3]
=
x
[}
he]
£
o
o
<
(]ana ©aS UesN BA0QY 1894) UONBAS|T
o o o o o o o o o )
[{e] o < [e0] N - o (2] [00) =1
— =1 — — — — — o o [+
— — — — — — — — — &
..& | ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] 3
m <
¢ = Kep s1ayolog " e \ e
O £ I BN .
(@] ol -2
zZ _%
— 0
/ 3
o
— O
3 ~—
YOOMI =
&7
-2 83
g g
2 i
e 3
o w® O
| Y ge
. o
— 0
: —
2 g
e
2 o
) _ 0
O < ZOOMIN
>
(@]
) [ I I I I I I I I I I I I I I I e
o o o o o o o o o
© o < [e0] N - o (2] [00)
— — — — — — — o o |ﬂv
— — — — — — — — — S o
(Jana7 eas ues|\ BA0QY 1984) UoEAS(T ﬂ ﬂ_
I >
S TS
IS
o ©
L2 o
® E
N [
o - c
S < 2o £ 9
© = 5] &)
w 0O o =2 0
© N
N e
1SRN
o - o

DA OF5-X 60PEIS00\S TIAOW TO\AVD-OTO\ONT TAVID dINVO-60vE9G00NAV OOy 1 -SWEUsIS
WLTX,TT g ISNY ‘panoiddy MIN Pa)08YD  MIN Heubiseg  sfeniu] juswabeuep 108f0id T0-¥0-6T0Z :PaNOId 1S€1 (T0-¥0-6T0Z)NYIHOVEZ 1M :Aq panes jseT



) :ainbi4 T0-70-6T0C :®%d  goye9G509 :"ON 108f01d

R..wn NVOIHOIN ‘ALNNOD AYO4MVHD
= .d - @ NOILO3S SSO¥D 21907039 ALIS SV4d IHLTIDHVYIN XV T - ONITAVED dNVD
#o
o S
g £
= c
T > m ]
T 8 8 5
n 0 = o o
=
N x
EIBIN
8
<
o
3
(]
o

(]one7 eaS UBBN BA0QY 1994) UoneAs|]

o o o o o o o o o o o o o o o o o
(e} Te) < (32] N — o (2] (¢ N~ O [Te) < ™ N — o o
— — — — — — — o o o o o o o o o o (2]
— — — — - — - - — — — — — — — — — (o]
| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | 8
4 ©
[72]
m
D - >m>>mhmso_oml | ©
+— E_/u
p—
(@)
o
— O
~
o
—
©
o
— O
©
o
— o
[Te]
o
— O
n
—
o @ S
—D 6 S
L s
()]
By
c
G S
o +2 X
o —S aU
S © -
- « © O
non ct
s . ]
— - o N>
.. .. — —
T > & SN
8 _ o
IS 53
o
— O
™
o
— 0
N
o
o
o
e N
o
— O
N
o
— 0
-
o - o
o
— O
—
e
[7)]
©
Q o
e — 0
O £ coomnw
-]
A
o
[ I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I
o o o o o o o o o o o o o o o o o o
(e} Te) < ™ N i o (2] (o) N~ (=] Te) < (42] N - o (2]
— — — — — — — o o o o o o o o o o (o]
— — — — — — — — — — — — — — — — —

(]ane7 eaS ueBN BA0QY 1994) uoneAs|]

SMA D3S-X 607E9S09\STIAON TO\AVO-0TE\DNITAVHD dINVI-607E9S0NAVINHOM\: T :BUeus)iS
WLTX,TT g ISNY ‘panoiddy MIN Pa)08YD  MIN Heubiseg  sfeniu] juswabeuep 108f0id T0-¥0-6T0Z :PaNOId 1S€1 (T0-¥0-6T0Z)NYIHOVEZ 1M :Aq panes jseT



l Gontrolﬂ;s_'trugturé.'

|

Lake Margrethe RI Site Location Lake Margrethe Control Structure

— Shallow Groundwater Elevation (ft above mean sea level) Portage Creek
=== Groundwater Flow Direction

FIGURE 8
REGIONAL GROUNDWATER ELEVATION

CAMP GRAYLING - LAKE MARGRETHE
PFAS SITE

AN Prepared: 4/122/2019 Miles | CRAWFORD COUNTY, MICHIGAN

G:\GrandRapids\DCS\GIS\ArcMap_GeoDB_Projects\ENV\GIS_Data\GIS\Camp_Grayling\MXDs\Groundwater_Lake_Margrethe.mxd




= QOctober 2018 Groundwater Contours (2' interval)

u 0 0.05 0.1
I B Miles

Staff Gauge
1133 87 CG MWO005
1142 41
W
\,,»fb
/o
CG MWO004 735&%
1137 09 = CG MWO003
/ 1145 46
/7
CG MW001 /o
1138 23 /
CG MWO002
1139 35
Map Location Legend N FIGURE 9
TYPE === Groundwater Flow Direction A RI BORINGS
B2 Monitoring Well WD GROUNDWATER ELEVATION
@ Staff Gauge Srouncueter AI\:I/S?FLOb:/e(I\:Z;\A\SIZL?eI:e)I

CAMP GRAYLING - LAKE MARGRETHE
PFAS SITE
CRAWFORD COUNTY, MICHIGAN

G:\GrandRapids\DCS\GIS\ArcMap_GeoDB_Projects\ENV\GIS_Data\GIS\Camp_Grayling\MXDs\LakeM_Phase_II_MW_GW_Elev.mxd



y [ J
’ o © [
;! %
A o o o
oo o o ©
[
® e® o
o
. |
[ |
® ® o o 1
e o .
’ . . . [ |
|
o ® ® i
o 1
|
o |
g I
() [
[ |
® I
[ |
|
[ |
|
|
) |
Well ID Sample Depth (ft)| Sample Date | Total PFAS| PFOA PFOS PFHxS
WellID | Sample Depth (ft)| Sample Date | Total PFAS| PFOA PFOS PFHxS CG-MWO005 12.0 9/26/2018 7 ND ND 7
CG-MWO004 14.0 9/26/2018 315 9 95 82 CG-MWO005 25.0 9/26/2018 ND ND ND ND
CG-MW004 30.0 9/26/2018 268 8 60 129 ) CG-MWO005 43.0 9/26/2018 ND ND ND ND
CG-MW004 40.0 9/26/2018 7 25 "
o Re
4
‘ 4
¢
4
L4
4
X 4
4
*®
4
4
o
4
L4
’ P
4 o @ ¢
" Well ID Sample Depth (ft)| Sample Date | Total PFAS| PFOA PFOS PFHXS
’ CG-MW003 14.0 9/25/2018 27 ND 1 16
N CG-MWO003 32.0 9/25/2018 4 ND ND 4
Well ID Sample Depth (ft)| Sample Date | Total PFAS| PFOA PFOS PFHxS P
CG-MWO001 12.0 9/25/2018 182 8 47 65 P
CG-MWO001 25.0 9/25/2018 432 17 117 167 ¢'
CG-MW001 40.0 9/25/2018 119 5 19 46 Well ID  |Sample Depth (ft)| Sample Date |Total PFAS| PFOA PFOS PFHxS .
A CG-MW002 14.0 9/25/2018 303 116 148 il
CG-MW002 25.0 9/25/2018 142 34 74 %
CG-MW002 35.0 9/25/2018 113 a4 43 -
'¢
L4
”
”
-
’ 4
- {
e .
‘ — '-
I 3 - 1 1
[ | - - # I
i | e
-
| "
i e’ e e
-
1 _e”
e |
|
| i
i ]
B -
1 . . . . . .
| | |:| Exceeds Part 201 Residential Drinking Water Criteria
| C ol !
Legend FIGURE 10
Sample Results (PFOA + PFOS ppt) O  Residential Sample REMEDIAL INVESTIGATION
® Non-Detect [«]  Surface Water Sample SAMPLING RESULTS
<10 (9) /\  Pore Water Sample
L CAMP GRAYLING - LAKE MARGRETHE
@ 10-<70 -H- Monitoring Well Sample PEAS SITE
== .. .
® >70 :_ ol Lake Margrethe Initial Sampling Area CRAWFORD COUNTY, MICHIGAN
N
o —
y -
ARG W
| A
— 0 0.05 0.1 0.2
Miles
Prepared: 4/1/2019
G:\GrandRapids\DCS\GIS\ArcMap_GeoDB_Projects\ENV\GIS_Data\GIS\Camp_Grayling\MXDs\Lake_Margrethe_MW_results_ChemBox.mxd


lauren.mcneely
Rectangle


Checked: MW Approved:; ANSI B 11" x 17"

Designer: NLW

Project Management Initials:

Elevation (Feet Above Mean Sea Level)

Filename: L:\WORK\CAD\60563409-CAMP GRAYLING\910-CAD\01 MODELS\60563409 X-SEC.DWG

Last saved by: WILZBACHERN(2019-04-01) Last Plotted: 2019-04-01

Go!

>
>
Figure:11

East West n
[s2)
o
o
=
11604 S . — 1160
©
_ = L
»
o~ (0]
1150 Bl g . 5 — 1150
= 27 (0[1]16) . S l
1140 - 1 — 1140 ~
= ——-——r——-s.__§_________ [
>
—] - [}
—
3
1130 Dl - 1130 &
i 4[0j4) " . §
1120 L1120 2 -
3 <
<C 1
- ~ B <
i z
1110 - 1110 < 5
] BN
: Ao
w
1100 232 (6|26 | 76) [~ 1100 0
n
] B 2
1090 - 7 — 1090 S)
)
— = 5}
O
1080 T T T T T T T T T T T T T T T T T T T T T T T T T T 1080 o)
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 I(JDJ

Horizontal Distance (Feet)
5X Vertical Exaggeration

0 100 200

| H: 1" =100 & Monitoring Well "

] Vi1"=20' @ Residential Well [

0 20' 40 n

0

0 400' E

ﬁ a
w -
. Scale I o
Total PFAS Concentration K S
Sand - 70 - <1,000 ppt % <Z( o]
] <z §
Gravel 10 - <70 ppt T -
=5
Cla <10 ppt uw = ©
y pp v 2_ a
@ Peat E Non-Detect i i o
: o
v Water Table o ) % 3‘.—;
Z 0 8
E Screen Interval 0 S
>N ©
27 (0]1]16) Total PFAS (PFOA | PFOS | PFHxS) Tx g
in Parts per Trillion (ppt) D) 8 zZ
o ©
=< 2
Index Map < @ o
[ON®) o




Checked: MW Approved: ANSIB 11" x 17"

Designer: NLW

Project Management Initials:
Elevation (Feet Above Mean Sea Level)

Filename: L:\WORK\CAD\60563409-CAMP GRAYLING\910-CAD\01 MODELS\60563409 X-SEC.DWG

Last saved by: WILZBACHERN(2019-04-01) Last Plotted: 2019-04-01

1130

1120 —

1110 —

1100 —

1090 —

1080

East

MWO005

MWwWO004

- Borchers Way

Bocion

Elevation (Feet Above Mean Sea Level)

232 (6126 | 76)

50 100 150 200 250 300 350 400
0 100 200
' H: 1" = 100
| viiv=20
0 20 40

Total PFAS Concentration

Horizontal Distance (Feet)
5X Vertical Exaggeration

800 850 900

Sand - 70 - <1,000 ppt
Clay . 10-<70ppt

Peat <10 ppt

Water Table E Non-Detect

Screen Interval

o [N

49 (1]7|25) Total PFAS (PFOA | PFOS | PFHXS)

in Parts per Trillion (ppt)

0 400

Scale

#& Monitoring Well
@ Residential Well

Go!

Figure: 12

GEOLOGIC CROSS SECTION B - B'

CAMP GRAYLING - LAKE MARGRETHE PFAS SITE
Project No.: 60563409 Date: 2019-04-01

CRAWFORD COUNTY, MICHIGAN



ANSI B 11" x 17"

Approved:

Checked: MW

Designer: NLW

Project Management Initials:

Filename: L:\WORK\CAD\60563409-CAMP GRAYLING\910-CAD\01 MODELS\60563409 X-SEC.DWG

Last saved by: WILZBACHERN(2019-04-01) Last Plotted: 2019-04-01

C

Southeast

1160 —

1150 —

MWO002

- Borchers Way

1140 —

1130

1120

1110

Elevation (Feet Above Mean Sea Level)

1100 —

1090 —

Cl

Northwest

134 (4| 72]37)

1080 |

o

100 200’

H: 1" = 100’
| vi1"=20
20’ 40

|

o

Total PFAS Concentration

Horizontal Distance (Feet)
5X Vertical Exaggeration

450 500 550

— 1160

— 1150

— 1140

— 1130

— 1120

— 1110

— 1100

— 1090

1080

Elevation (Feet Above Mean Sea Level)

Sand - 70 - <1,000 ppt
Clay |:| 10 - <70 ppt

Peat <10 ppt

Water Table |:| Non-Detect

Screen Interval

o [N

49 (1]7|25) Total PFAS (PFOA | PFOS | PFHXS)

in Parts per Trillion (ppt)

0 400

Scale

#& Monitoring Well
@ Residential Well

Go!

Figure: 13

GEOLOGIC CROSS SECTIONC - C'

CAMP GRAYLING - LAKE MARGRETHE PFAS SITE
Project No.: 60563409 Date: 2019-04-01

CRAWFORD COUNTY, MICHIGAN



ANSI B 11" x 17"

Checked: MW Approved:

Designer: NLW

Project Management Initials:

Last saved by: WILZBACHERN(2019-04-01) Last Plotted: 2019-04-01

Filename: L:\WORK\CAD\60563409-CAMP GRAYLING\910-CAD\01 MODELS\60563409 X-SEC.DWG

Elevation (Feet Above Mean Sea Level)

D

Dl

Southeast Northwest
[32]
o
o
=
1160 5 S > — 1160
0 =
- S 14 B
; Q
1150 — s S — 1150
| B @ B
27011116 . I
1140 o [ A L — 1140

s : g 7(010]7)" B

11304 | = L 1130
= 4(010]4)

4 B --.-%omo_m': B
1120 D RN - 1120
1110 f EEAREE _ - 1110

i ool N
1100 —| % A - 1100
1090 —| - 1090
1080 —| - 1080
1070 | - 1070
1060 —| - 1060
1050 —| - 1050

_ 0 100' 200" L

' H: 1" = 100’

1040 —| | virr=20 - 1040
_ 0 20’ 40 L
1030 | 1030
1020 | - 1020
1010 — b0 "o tae o o s 1010
1000 — E — 1000

‘H3(0]0]1)
990 — g - 990
T T T T T T T T T T T T T T T
o 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800

Horizontal Distance (Feet)
5X Vertical Exaggeration

Elevation (Feet Above Mean Sea Level)

Screen Interval

Legend

Sand

m Clay

v Water Table
g

27(0|1]16) Total PFAS (PFOA | PFOS | PFHXS)
in Parts per Trillion (ppt)

Total PFAS Concentration

|

70 - <1,000 ppt

10 - <70 ppt

<10 ppt

Non-Detect
-E- Monitoring Well
@ Residential Well

400
Scale
Index Map

Figure: 14

GEOLOGIC CROSS SECTION D - D'

CAMP GRAYLING - LAKE MARGRETHE PFAS SITE

CRAWFORD COUNTY, MICHIGAN

(o!

Project No.: 60563409 Date: 2019-04-01



A 3
A ¥
)
.
1 e
|
|
|
| |
| 3 :
. | e
) 3 sample ID |Sample Date|Total PFAS| PFOA | PFOS | PFHxS
A PW-04 10/8/2018 ND ND ND ND
S
Sample ID [Sample Date|Total PFAS| PFOA | PFOS | PFHxS
SW-04 10/8/2018 13 ND
=y n
A Y
S
A 3
A\
. 5
&
X4 q
g y
p |
L4 |
e 1
L4
. ‘
L 4
s X4 7/
A 3 L4 q
S ¢ 2
A3 Sample ID |Sample Date|Total PFAS| PFOA PFOS | PFHxS
] L 23 204 107
i%gg? ’
1| |
1 ,' il sample ID_[Sample Date|Total PFAS| PFOA
| :: PW-08Anom| 10/10/2018 1 ND
| g‘ 91
L4
E .
. % 'O
i ,
B ] -
| .
| .
! i Sample ID_|Sample Date|Total PFAS| PFOA | PFOS | PFHxS 10/8/2018
1 PW-05 10/8/2018 5 ND ND ND
| |
Sample ID |Sample Date|Total PFAS| PFOA PFOS PFHxS
SW-05 10/8/2018 28 1 10 8
Sample ID |Sample Date|Total PFAS| PFOA PFOS PFHxS
PW-06 10/9/2018 ND ND ND ND Sample ID |Sample Date|Total PFAS PFHxS
PW-07 10/9/2018 ND ND ND ND
Sample ID |Sample Date|Total PFAS| PFOA PFOS | PFHxS
SW-06 10/9/2018 19 1 5 2
Sample ID |Sample Date|Total PFAS| PFOA PFOS PFHxS
SW-07 10/9/2018 19 1 10 4
LR, - | | ||
[ ] Exceeds Part 201 GSI Criteria
Legend FIGURE 15
_ DEQ-RDD-GSU PORE WATER &
@ Pore Water Sample Location SURFACE WATER SAMPLES
A Surface Water Sample Location OCTOBER 8 TO 10, 2018
N . -I
:. - Lake Margrethe Initial Sampling Area CAMP GRAYLING - LAKE MARGRETHE
PFAS SITE
CRAWFORD COUNTY, MICHIGAN
N
o —
M. o
[—
| A
- 0 0.125 0.25 0.5
Prepared: 4/1/2019 Miles
G:\GrandRapids\DCS\GIS\ArcMap_GeoDB_Projects\ENV\GIS_Data\GIS\Camp_Grayling\MXDs\Lake_Margrethe_PW_SW_chembox.mxd




Tables



Table 1 - Groundwater Elevations
Camp Grayling - Lake Margrethe
Grayling, Crawford County, Michigan

Location Monitoring Well Screened Interval Y X TOC Elevation Ground Elevation *DTW (ft below TOC) Groundwater Elevation
September 2018 September 2018

CG-MWO001-12 7-12 480723.345 19577990.25 1138.83 1138.6 0.6 1138.23

CG-MWO001 CG-MWO001-20 15-20 480723.345 19577990.25 1138.90 1138.6 0.8 1138.10
CG-MWO001-40 35-40 480723.345 19577990.25 1138.88 1138.6 1.6 1137.28

CG-MW002-14 9-14 480745.398 19578173.34 1140.66 1141 1.31 1139.35

CG-MW002 CG-MW002-25 20-25 480745.398 19578173.34 1140.55 1141 1.19 1139.36
CG-MW002-35 30-35 480745.398 19578173.34 1140.70 1141 1.34 1139.36

CG-MWO03 CG-MW003-14 9-14 480804.737 19578848.03 1153.43 1153.5 7.97 1145.46
CG-MW003-32 27-32 480804.737 19578848.03 1153.50 1153.5 7.96 1145.54

CG-MWO004-14 9-14 480939.7 19578015.2 1139.33 1139.6 2.24 1137.09

CG-MWO004 CG-MW004-30 25-30 480939.7 19578015.2 1139.29 1139.6 2.26 1137.03
CG-MW004-40 35-40 480939.7 19578015.2 1139.34 1139.6 2.26 1137.08

CG-MWO005-12 7-12 481005.651 19578684.25 1145.86 1146 3.45 1142.41

CG-MWO005 CG-MWO005-25 20-25 481005.651 19578684.25 1145.95 1146 3.44 1142.51
CG-MWO005-43 38-43 481005.651 19578684.25 1145.85 1146 2.75 1143.10

RI Staff Gauge NA NA 481156.921 19577851.2 1136.07 NA 2.2 1133.87
Lake Margrethe Control Structure NA NA 489958.901 19567498.83 1133.35 NA 3.96 1129.39

*DTW - Depth to Water measured from Top of Casing (TOC)
*TOC - Top of Casing
*Total Depth and Screen Elevation are measured from TOC
ft = feet

NA = Not applicable
Rl = Remedial Investigation

*Wells surveyed in reference to the North American Datum (NAD) 1983 State Plane Michigan Zone 2112




Table 2 - Stablized Water Quality Parameters

Camp Grayling - Lake Margrethe
Grayling, Crawford County, Michigan

well I Date Sample Interval Time Collected pH Specific Cond. Turbidity D.O. Temp ORP
ft 24hr SuU uS/cm NTU mg/L °c mV
CG-MWO001-12.0 9/25/2018 7-12 10:40 7.22 754 1.14 1.57 12.92 -70.4
CG-MWO001-20.0 9/25/2018 15-20 11:35 8.1 603 1.43 6.06 11.41 76.5
CG-MWO001-40.0 9/25/2018 35-40 12:30 8.02 368 1.35 6.3 10.95 1335
CG-MWO002-14.0 9/25/2018 9-14 12:15 6.76 550 0.33 3.04 12.5 30.2
CG-MWO002-25.0 9/25/2018 20-25 12:50 7.32 474 4.57 9.55 10.4 64
CG-MWO002-35.0 9/25/2018 30-35 15:55 7.42 352 3.65 12.43 10.4 102.2
CG-MWO003-14.0 9/25/2018 9-14 14:45 7.58 570 1.29 9.22 12.5 -54.6
CG-MWO003-32.0 9/25/2018 27-32 16:35 8.07 369 1.64 8.51 10.54 73.4
CG-MWO004-14.0 9/26/2018 9-14 11:30 6.65 560 2.07 3.04 10.7 -51.4
CG-MWO004-30.0 9/26/2018 25-30 10:45 7.55 482 81.5 3.8 10 -163.5
CG-MWO004-40.0 9/26/2018 35-40 9:40 7.35 340 0.91 9.22 10.2 53.1
CG-MWO005-12.0 9/26/2018 7-12 10:30 7.76 548 1.32 5.53 11.3 -15.2
CG-MWO005-25.0 9/26/2018 20-25 11:30 7.85 322 0.2 5.59 8.65 -17
CG-MWO005-45.0 9/26/2018 40-45 12:15 8.13 300 5.86 1.4 8.76 -78.9

Notes:

* Values in this table are the final "Stabilized" parameters
DO = Dissolved Oxygen

ft = Feet

mg/L = Milligrams/Liter

mV = Millivolt

MW = Monitoring Well Sample

NTU = Nephelometric Turbidity Units

°C = Degrees Celsius

ORP = Oxidation Reduction Potential

SU = Standard Unit

uS/cm = Microsiemens/centimeter




Table 3 - Phase | Rl Groundwater PFAS Results
Camp Grayling - Lake Margrethe
Grayling, Crawford County, Michigan

Location CG-MWO001 CG-MW002 CG-MWO003 CG-MWO004 CG-MWO005
CG-MWO001-12.0 CG-MWO001-20.0 CG-MWO001-40.0 CG-MW002-14.0 CG-MW002-25.0 CG-MW002-35.0 CG-MWO003-14.0 CG-MW003-32.0 CG-MWO004-14.0 CG-MW004-30.0 CG-MWO004-40.0 CG-MWO005-12.0 CG-MWO005-25.0 CG-MW005-43.0
Sample ID GW1809251040MK GW1809251135MK | GW1809251230MK | GW1809251215KE | GW1809251250KE | GW1809251555KE | GW1809251545MK | GW1809251635MK] GW1809261130KE GW1809261045KE [ GW1809260940KE | GW1809261030MK | GW1809261130MK | GW1809261215MK
Date Collected 9/25/2018 9/25/2018 9/25/2018 9/25/2018 9/25/2018 9/25/2018 9/25/2018 9/25/2018 9/26/2018 9/26/2018 9/26/2018 9/26/2018 9/26/2018 9/26/2018
Units ng/I ng/I ng/I ng/l ng/l ng/l ng/l ng/I ng/I ng/I ng/| ng/I ng/l ng/l
Report 1803179 1803179 1803179 1803179 1803179 1803179 1803179 1803179 1803179 1803179 1803179 1803179 1803179 1803179
PFBA 8.32 11.7 4.12 1.55J 2.45] 1.247 2.33J 0.37J 13.4 6.80 1.31J 0.62J < 4.02 < 4.04
PFPeA 15.3 34.7 13.0 3.66J 4.94 4.05 < 3.98 < 3.92 44.6 14.4 3.57J < 3.87 < 4.02 <4.04
PFHxA 18.5 38.5 14.9 7.41 6.94 5.12 < 3.98 < 3.92 36.2 19.4 4.66 < 3.87 < 4.02 < 4.04
PFHpA 7.68 18.5 5.61 4.02 5.32 7.10 <3.98 <3.92 18.3 15.9 3.33J] < 3.87 < 4.02 < 4.04
PFOA 7.70 17.3 4.62 3.76J 3.58J 2.65J < 3.98 < 3.92 9.25 8.09 1.18J < 3.87 < 4.02 < 4.04
PFNA < 3.99 0.74J < 3.95 0.743J <4.14 0.410J < 3.98 < 3.92 1.36J 0.70J <3.84 < 3.87 < 4.02 < 4.04
PFDA < 3.99 < 3.91 < 3.95 <4.01 <4.14 < 4.00 < 3.98 < 3.92 < 4.20 < 4.00 < 3.84 < 3.87 < 4.02 < 4.04
PFUnDA < 3.99 <391 < 3.95 <4.01 <4.14 < 4.00 < 3.98 <3.92 <4.20 < 4.00 <3.84 < 3.87 < 4.02 < 4.04
PFDoDA < 3.99 < 3.91 < 3.95 <4.01 <4.14 < 4.00 < 3.98 < 3.92 < 4.20 < 4.00 < 3.84 < 3.87 < 4.02 < 4.04
PFTrDA < 3.99 <391 < 3.95 <4.01 <4.14 < 4.00 < 3.98 <3.92 <4.20 < 4.00 <3.84 < 3.87 < 4.02 < 4.04
PFTeDA < 3.99 < 3.91 < 3.95 <4.01 <4.14 < 4.00 < 3.98 < 3.92 < 4.20 < 4.00 < 3.84 < 3.87 < 4.02 < 4.04
PFBS 2.88 3.40J 1.87J 2.53J 2.03J 0.984J 4.27 < 3.92 3.63J 2.62] 1.08J < 3.87 < 4.02 < 4.04
PFPeS 6.88 14.1 6.47 11.8 4.83 2.52] 3.55] < 3.92 6.25 9.57 2.33J < 3.87 < 4.02 < 4.04
PFHxS 65.3 167 45.7 148 74.4 43.3 15.7 3.51J 81.7 129 24.9 6.85 < 4.02 <4.04
PFHpS 2.71 9.15 4.57 3.16J 2.65J 1.14J < 3.98 < 3.92 1.67J 1.84J < 3.84 < 3.87 < 4.02 <4.04
PFOS 46.7 117 18.5 116 34.4 44.3 0.852J < 3.92 95.1 59.8 6.98 < 3.87 < 4.02 <4.04
PFNS < 3.99 < 3.91 < 3.95 <4.01 <4.14 < 4.00 < 3.98 < 3.92 < 4.20 < 4.00 < 3.84 < 3.87 < 4.02 < 4.04
PFDS < 3.99 <391 < 3.95 <4.01 <4.14 < 4.00 < 3.98 <3.92 <4.20 < 4.00 <3.84 < 3.87 < 4.02 < 4.04
PFOSA < 3.99 < 3.91 < 3.95 <4.01 <4.14 < 4.00 < 3.98 < 3.92 < 4.20 < 4.00 < 3.84 < 3.87 < 4.02 < 4.04
4:2 FTS < 3.99 <391 < 3.95 <4.01 <4.14 < 4.00 < 3.98 <3.92 <4.20 < 4.00 <3.84 < 3.87 < 4.02 < 4.04
6:2 FTS < 3.99 < 3.91 < 3.95 <4.01 <4.14 < 4.00 < 3.98 < 3.92 3.46J < 4.00 < 3.84 < 3.87 < 4.02 <4.04
8:2 FTS < 3.99 <391 < 3.95 <4.01 <4.14 < 4.00 < 3.98 <3.92 <4.20 < 4.00 <3.84 < 3.87 < 4.02 < 4.04
EtFOSAA < 3.99 < 3.91 < 3.95 <4.01 <4.14 < 4.00 < 3.98 < 3.92 < 4.20 < 4.00 < 3.84 < 3.87 < 4.02 < 4.04
MeFOSAA < 3.99 <391 < 3.95 <4.01 <4.14 < 4.00 < 3.98 <3.92 <4.20 < 4.00 <3.84 < 3.87 < 4.02 < 4.04
Total PFAS 181.97 432.1 119.36 302.63 141.54 112.81 26.7 3.88) 314.92 268.12 49.34 7.47 ND ND
PFOA + PFOS 54.4 134.3 23.12 119.76 37.98 46.95 0.85 ND 104.35 67.89 8.16 ND ND ND
Concentrations are reported as ng/L or ppt Perfluoroalkyl Carboxylic Acids (PFCAS) PFBA = Perfluorobutanoic acid PFDoDA = Perfluorododecanoic acid
"__" = Analyte not sampled Perfluoroalkane Sulfonic Acids (PFSAs) PFPeA = Perfluoropentanoic acid PFTrDA = Perfluorotridecanoic acid
DWC =Drinking Water Criteria (*70ppt combined or individual PFOA + PFOS) Perfluoroalkane Sulfonamides (FASAS) PFPeS = Perfluoropentane sulfonic acid PFTeDA = Perfluorotetradecanoic acid
GSIC = Groundwater Surface Water Interface Criteria Fluorotelomer Sulfonic Acids (FTSASs) PFHxA = Perfluorohexanoic acid PFBS = Perfluorobutane sulfonic acid
FAV = Final Acute Value N-Ethyl Perfluoroalkane Sulfonamidoacetic Acids (EtFASAAS) PFHpA = Perfluoroheptanoic acid PFHxS = Perfluorohexane sulfonic acid
N-Methyl Perfluoroalkane Sulfonamidoacetic Acids (MeFASAAS) PFOA = Perfluorooctanoic acid PFHpS = Perfluoroheptane sulfonic acid
PFNA = Perfluorononanoic acid PFNS = Pefluorononane sulfonic acid
PFDA = Perfluorodecanoic acid PFOS = Perfluorooctane sulfonic acid
PFUNDA = Perfluoroundecanoic acid PFDS = Perfluorodecane sulfonic acid
Contaminant exceeds GSIC Criteria (ppt) PFOS PFOA 4:2 FTSA = 4:2 Fluorotelomer sulfonic acid
Contaminant exceeds DWC & GSIC GSIC 12 12,000 6:2 FTSA = 6:2 Fluorotelomer sulfonic acid
Contaminant exceeds FAV DWC 70 70 8:2 FTSA = 8:2 Fluorotelomer sulfonic acid
Shaded values indicate criteria exceedance FAV 1,600,000 15,000,000 PFOSA = Perfluorooctane sulfonamide

EtFOSAA - N-Ethyl Perfluorooctane sulfonamindoacetic acid
MeFOSAA = N-Methyl Perfluorooctane sulfonamide




Table 4 - Phase | Rl Pore Water and Surface Water PFAS Results

Camp Grayling - Lake Margrethe
Grayling, Crawford County, Michigan

Porewater Surface Water
Location PW-01 PW-02 PW-03 PW-04 PW-05 PW-06 PW-07 PW-08 PW-09 SW-02 SW-04 SW-05 SW-06 SW-07
Sample ID PW-01-181008 PW-02-181008 PW-03-181008 PW-04-181008 PW-05-181008 PW-06-181009 PW-07-181009 PW-08ANOM-181010 [PW-09ANOM-181010f SW-02-181008 SW-04-181008 SW-05-181008 SW-06-181009 [ SW-07-181009
Date Collected 10/8/2018 10/8/2018 10/8/2018 10/8/2018 10/8/2018 10/9/2018 10/9/2018 10/10/2018 10/10/2018 10/8/2018 10/8/2018 10/8/2018 10/9/2018 10/9/2018
Units ng/I ng/I ng/Il ng/I ng/I| ng/I ng/l ng/I ng/I| ng/l ng/I| ng/Il ng/| ng/I|
Report 1803320 1803320 1803320 1803320 1803320 1803320 1803320 1803320 1803320 1803320 1803320 1803320 1803320 1803320
PFBA < 3.89 14.2 13.2 <3.85 0.84J <4.01 <4.01 0.896J 10.6 11.6 2.28 1.79J 2.15J 1.06J
PFPeA < 3.89 46.5 34.2 <3.85 2.16J <4.01 <4.01 <3.91 31.4 30.8 10.2 2.68J 3.49 0.907J
PFHXA < 3.89 47.1 33.1 <3.85 1.64J <4.01 <4.01 <391 41.9 30.8 <4.49 2.49 3.26J 1.31J
PFHpA < 3.89 51.0 63.3 < 3.85 < 3.75 <4.01 <4.01 <3.91 5.99 38.4 <4.49 1.12J 1.14J 0.616J
PFOA < 3.89 29.6 23.1 < 3.85 < 3.75 <4.01 <4.01 <3.91 1.40J 13.8 <4.49 1.15J 1.05J 1.08J
PFNA < 3.89 < 4.00 3.65J <3.85 < 3.75 <4.01 <4.01 <3.91 <3.77 3.02J <4.49 < 4.13 < 3.89 <3.94
PFDA < 3.89 < 4.00 <3.78 < 3.85 <3.75 <4.01 <4.01 <391 < 3.77 <4.03 < 4.49 <4.13 < 3.89 <3.94
PFUNnDA < 3.89 < 4.00 <3.78 < 3.85 <3.75 <4.01 <4.01 <391 < 3.77 <4.03 < 4.49 <4.13 < 3.89 <3.94
PFDoDA < 3.89 < 4.00 <3.78 < 3.85 <3.75 <4.01 <4.01 <391 < 3.77 < 4.03 < 4.49 <4.13 < 3.89 <3.94
PFTrDA < 3.89 < 4.00 <3.78 < 3.85 <3.75 <4.01 <4.01 <391 < 3.77 <4.03 < 4.49 <4.13 < 3.89 <3.94
PFTeDA < 3.89 < 4.00 <3.78 < 3.85 <3.75 <4.01 <4.01 <391 < 3.77 <4.03 < 4.49 <4.13 < 3.89 <3.94
PFBS < 3.89 3.21 3.55J < 3.85 < 3.75 <4.01 <4.01 <3.91 13.2 6.39 <4.49 1.30J 0.897J < 3.94
PFPeS < 3.89 7.03 2.94) < 3.85 < 3.75 <4.01 <4.01 <3.91 16.1 8.64 <4.49 < 4.13 < 3.89 <3.94
PFHxS < 3.89 121 107 <3.85 < 3.75 <4.01 <4.01 <3.91 50.9 130 0.608J 7.73 2.33J 3.95
PFHpS < 3.89 < 4.00 1.41J <3.85 < 3.75 <4.01 <4.01 <3.91 <3.77 2.49 <4.49 < 4.13 < 3.89 <3.94
PFOS < 3.89 < 4.00 204 <3.85 < 3.75 <4.01 <4.01 <3.91 <3.77 143 <4.49 9.71 4.82 10.3
PENS < 3.89 < 4.00 <3.78 < 3.85 <3.75 <4.01 <4.01 <391 < 3.77 <4.03 <4.49 <4.13 < 3.89 <3.94
PFDS < 3.89 < 4.00 <3.78 < 3.85 <3.75 <4.01 <4.01 <391 < 3.77 < 4.03 < 4.49 <4.13 < 3.89 <3.94
PFOSA < 3.89 < 4.00 <3.78 < 3.85 <3.75 <4.01 <4.01 <391 < 3.77 < 4.03 < 4.49 <4.13 < 3.89 <3.94
4:2 FTS < 3.89 < 4.00 <3.78 < 3.85 <3.75 <4.01 <4.01 <391 < 3.77 < 4.03 < 4.49 <4.13 < 3.89 <3.94
6:2 FTS < 3.89 < 4.00 6.01 < 3.85 <3.75 <4.01 <4.01 <391 < 3.77 1.27J < 4.49 <4.13 < 3.89 < 3.94
8:2 FTS < 3.89 < 4.00 4.27 < 3.85 <3.75 <4.01 <4.01 <391 <3.77 < 4.03 < 4.49 <4.13 < 3.89 <3.94
EtFOSAA < 3.89 < 4.00 <3.78 < 3.85 <3.75 <4.01 <4.01 <391 < 3.77 < 4.03 <4.49 <4.13 < 3.89 <3.94
MeFOSAA < 3.89 < 4.00 <3.78 < 3.85 <3.75 <4.01 <4.01 <391 < 3.77 < 4.03 < 4.49 < 4.13 < 3.89 <3.94
Total PFAS 0 319.64 499.73 0 4.641 0 0 0.896 171.49 420.21 13.09 27.97 19.137 19.22
Concentrations are reported as ng/L or ppt Perfluoroalkyl Carboxylic Acids (PFCAS) PFBA = Perfluorobutanoic acid PFDoDA = Perfluorododecanoic acid
"_-" = Analyte not sampled Perfluoroalkane Sulfonic Acids (PFSAs) PFPeA = Perfluoropentanoic acid PFTrDA = Perfluorotridecanoic acid
GSIC = Groundwater Surface Water Interface Criteria Perfluoroalkane Sulfonamides (FASAS) PFPeS = Perfluoropentane sulfonic acid PFTeDA = Perfluorotetradecanoic acid
Fluorotelomer Sulfonic Acids (FTSAS) PFHxA = Perfluorohexanoic acid PFBS = Perfluorobutane sulfonic acid
N-Ethyl Perfluoroalkane Sulfonamidoacetic Acids (EtFASAAS) PFHpA = Perfluoroheptanoic acid PFHxS = Perfluorohexane sulfonic acid
N-Methyl Perfluoroalkane Sulfonamidoacetic Acids (MeFASAAS) PFOA = Perfluorooctanoic acid PFHpS = Perfluoroheptane sulfonic acid
PFNA = Perfluorononanoic acid PFNS = Pefluorononane sulfonic acid
PFDA = Perfluorodecanoic acid PFOS = Perfluorooctane sulfonic acid
PFUNDA = Perfluoroundecanoic acid PFDS = Perfluorodecane sulfonic acid
Contaminant exceeds GSIC Criteria (ppt) PFOS PFOA
Shaded values indicate criteria GSIC 12 12,000 4:2 FTSA = 4:2 Fluorotelomer sulfonic acid

6:2 FTSA = 6:2 Fluorotelomer sulfonic acid
8:2 FTSA = 8:2 Fluorotelomer sulfonic acid
PFOSA = Perfluorooctane sulfonamide

EtFOSAA - N-Ethyl Perfluorooctane sulfonamindoacetic acid

MeFOSAA = N-Methyl Perfluorooctane sulfonamide



Appendix A —
Photo Log



PHOTOGRAPH LOG

Project Name:
MDEQ Lake Margrethe

Site Location:

Grayling, Ml

Project No.
60563409

Photo No. Date:

1 08/22/18
Direction Photo
Taken:

N/A

Description:

B-002

Photo No. Date:

2 08/22/18
Direction Photo
Taken:

N/A
Description:

B-004




PHOTOGRAPH LOG

Project Name:
MDEQ Lake Margrethe

Site Location:

Grayling, Ml

Project No.
60563409

Photo No. Date:

3 08/22/18
Direction Photo
Taken:

N/A

Description:

B-005

Photo No. Date:

4 08/07/18
Direction Photo
Taken:

N/A
Description:

B-004 Drilling Location




PHOTOGRAPH LOG

Project Name:
MDEQ Lake Margrethe

Site Location:

Grayling, Ml

Project No.
60563409

Photo No. Date:
5 08/10/18

Direction Photo
Taken:

N/A

Description:

B-004 Developing/surging
well with stainless steel
bailer.

Photo No. Date:
(5] 08/07/18

Direction Photo

Taken:

N/A

Description:

B-004

5-9’




PHOTOGRAPH LOG

Project Name: Site Location: Project No.
MDEQ Lake Margrethe Grayling, Ml 60563409

Photo No. Date:
7 08/08/18

Direction Photo
Taken:

N/A

Description:

B-002
35-40

Photo No. Date:
8 08/14/18

Direction Photo
Taken:

N/A

Description:

B-001
40-45’ (right side)




PHOTOGRAPH LOG

Project Name:
MDEQ Lake Margrethe

Site Location:

Grayling, Ml

Project No.
60563409

Photo No. Date:
9 08/14/18

Direction Photo
Taken:

N/A

Description:

B-001 (left side)
45-50’

Photo No. Date:
10 08/16/18

Direction Photo
Taken:

N/A

Description:

B-005
40-45’
Sand pack at 43’




PHOTOGRAPH LOG

Project Name: Site Location: Project No.
MDEQ Lake Margrethe Grayling, Ml 60563409

Photo No. Date:
11 08/02/18

Direction Photo
Taken:

N/A

Description:

B-003
30-35’ (left side)
Sand pack at 32’

Photo No. Date:
12 08/02/18

Direction Photo

Taken:

N/A

Description:

B-003

30-35’ (right side)




PHOTOGRAPH LOG

Project Name:
MDEQ Lake Margrethe

Site Location:

Grayling, Ml

Project No.
60563409

Photo No. Date:
13 08/02/18

Direction Photo
Taken:

N/A

Description:

B-003
35-40

Photo No. Date:
14 8/02/18

Direction Photo
Taken:

N/A

Description:

B-003
35-40
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Boring Logs



= c o M BOREHOLE NO: CG-MW001
—
A— FIELD BOREHOLE LOG TOTAL DEPTH: 50'
PROJECT INFORMATION DRILLING INFORMATION
PROJECT: Camp Grayling - Lake Margrethe CONTRACTOR: Mateco
. Graviing: M1 CREW CHIEF: J. Croel
SITE LOCATION: yling, DRILL RIG TYFE: Geoprobe 8140DT
PROJECT NO.: 60563409 DRILLING METHOD: N/A
PROJECT MANAGER: John Cuthbertson HOLE DIAMETER: 8"
LOGGED BY: Stanley Krenz DATE START. 8/14/18
CREATED BY: Kaitlyn Eicholtz DATE END: 81418
w I
o !
= [k 9 WELL
E ! =0 2 S | | PIDEpm) SOIL DESCRIPTION CONSTRUCTION
o = | 0 = Q
=
a] 5 Z | @ 5 |8
0 Ty T Topsaoil, grass, rools, and organics 0 I 1
s 10YR 4/4 MEDIUM WELL SORTED SI_TY SAND; non plastic, ' 4
sut rounded sand grains, 30% silt, 25% fine sand, 45% medium sand, 4 [ 1
maorst |
/ SM: 10YR 6/4 MEDIUM WELL SORTED SI_TY SAND; non plastic, 1
o sub rounded sand grains, 15% silt, 25% fine sand, 80% medium sand, 5
g-' trace coarse sand, moist ’_ | -{
: Peat: 10YR 2/2 WELL SORTED PEAT; non plastic, 100% silt, peat, (114
& / organics, wood debris, wet JI
/ ' Peat: 10 YR 2/2 WELL SORTED PEAT with CLAY; non plastic, 50% —4 'i
/ clay, 50% sill, peaf with clay; organics 3
SM: 10¥YR 5/4 FINE WELL SORTED SILTY SAND; non plastic, sub |
054 / rounded sand grains, 25% silt, 60% fine sand, 15% medium sand, wet [—5 j
5M: 10YR 6/3 MEDIUM WELL SORTED SI_TY SAND; non plaslic, I -i
suk rounded sand grains, 25% silt, 15% fine sand, 60% medium sand, |-6 | j
/ trace coarse sand, wet, coarsening downward | i
|
1 / ’“7 ‘ }‘ Sand Pack
" SM: 10YR 6/3 MEDIUM WELL SORTED SI_TY SAND; non plastic, | j
/ suk rounded sand grains, 15% silt, 20% fine sand, 60% medium sand, ||—8
5% coarse sand, wet ‘ 1
/ '
|
d
No Recovery 3 i -|
e CG-MWD001-
2 12.0
041 & /4> : | |8
0 / SM: 10YR 6/4 FINE WELL SORTED SILTY SAND; non plastic, sub
/ : rounded sand grains with sub rounded fo sub angular gravel, 25% silt, | ]
/ ; 55% fine sand, 20% medium sand, trace coarse sand, trace fine L4
/ : gravel (ranges 7 to 15mm), wet =17 I j
sM I
N |
/‘ L 12 !- i
/ : e }
L2 SM: 10YR 6/4 MEDIUM WELL SORTED SI_TY SAND; non plastic, |j
/ - sut rounded sand grains with sub rounded to sub angular gravel, 15% |13 . j
/ . silt, 40% fine sand, 45% medium sand, irace coarse sand, Irace fine 1
/ : SN gravel (ranges 8 to 14mm), wel |]_ i
. 14 S
A \
Mo Recovery %
157 / A= SM: 10YR 6/4 FINE WELL SORTED SILTY SAND; non plastic, sub 18 \
: rounded sand grains with sub rounded 1o sub angular gravel, 25% silt, \
/ : 55% fine sand, 20% medium sand, trace coarse sand, trace fine §
; gravel (ranges 3 to 7mim), wet — 16 %‘ Bentonite
/ ; M \
// ' 7l N
%/ = 18 =
NOTES: Water level during drilling Water level in completed well Page 1 of 3




BOREHOLE NO: CG-MWO001
FIELD BOREHOLE LOG TOTAL DEPTH: 50'
w >
= = e ® « WELL
5 Wy E g 8 o SOIL DESCRIPTION CONSTRUCTION SAMPLE
8 (8] = (&)
(=] = Q
: |E|2| 35 |8 ¢
- Gk
/ // = SW: 10YR 6/4 MEDIUM POORLY SORTED SAND; non plastic, sub 11
/ rounded sand grains and gravel, 5% silt, 15% fine sand, 25% medium =
/ ', sand, 20% coarse sand, 35% fine gravel (ranges 5 to 19mm), frace —19 11
B coarse gravel (ranges to a max of 20mm) 11
o No Recavery M
5 20 I
] / SW: 10YR 6/14 COARSE POORLY SORTED SAND with GRAVEL; q
nor plastic, sub rounded sand grains and gravel, 5% silt, 15% fine .
/ sand, 20% medium sand, 25% coarse sand, 30% fine gravel (ranges b
// 5 to 19 mm), 5% coarse gravel (ranges lo a max of 30mm), wet 21 1
SM: 10YR 6/4 FINE WELL SORTED SILTY SAND; non plastic, sub
/ / raunded sand grains, 15% silt, 45% fine sand, 30% medium sand, |9 ]
/ 10% coarse sand, welt ;" CG-MWO01-
20,0
/ —23 | ] "~ Sand Pack
/ é 24 ]
/ F Mo Recovery [g-
// 1= SM: 10YR 6/4 FINE WELL SORTED SILTY SAND: non plastic, sub || o 10
/ rounded sand grains, 5% clay, 20% silt, 50% fine sand, 25% medium i
sand, wet ui Y
/ / * {0
1 -
7, e
— 27 L
SM: 10YR 6/4 FINE WELL SORTED SILTY SAND; non plastic, sub %
/ rounded sand grains, 25% silt, 60% fine sand, 15% medium sand, \%
/ trace coarse sand, wet, fining downward - ;‘\\\
SW-SM: 10¥YR 6/4 MEDIUM MODERATELY SORTED SAND with %
SILT; non plastic, sub rounded sand grains and gravel, 10% silt, 30% \
fine sand, 50% medium sand, trace coarse sand, 10% fine gravel \
% H (ranges 5 to 19mm), trace coarse gravel (ranges 19 to 38mm), wet — 29 §
il i B .
2 Mo Recovery §
5 / — 30 \
b3 §
- Bentonile
7 |3 §\
- §
33 \\%
7 - 34 ;}‘
A e 4
SW: 10YR 6/4 MEDIUM MODERATELY SORTED SAND; non plastic, =H
/ suk rounded sand grains wilh sub rounded to sub angular gravel, =
/ {frace silt, 15% fine sand, 60% medium sand, 10% coarse sand, 10% E |
/ fine gravel (ranges 5 to 19mm), 5% coarse gravel (ranges 19 fo — 36 =k
/ / 27mm), wet =
% / 37 =h
5] H 4
= / hizA CG-MWO0D1-
2 / ! 5. 400
/ / SW: 10YR 6/4 MEDIUM MODERATELY SORTED SAND; non plastic, || o° | H* Sand Pack
/ sut: rounded sand grains and gravel, trace silt, 10% fine sand, 65% I E .
/ medium sand, 15% coarse sand, 5% fine gravel (ranges 8 fo 19mm), I i
/ 5% coarse gravel (ranges 19 to 25mm), cobble at 38.6' (67 by 33mm  [—39 [ H.
/ S in size), wet | 5
Mo Recovel H )
5 i P
Water level during drilling Water level in completed well Page 2 of 3




BOREHOLE NO: CG-MW001

FIELD BOREHOLE LOG TOTAL DEPTH: 50"
Ll
& E e % 9 WELL
E w = 3 - 9 > SOIL DESCRIPTION CONSTRUCTION SAMPLE
o a & o o
: |E|B| 35 |3 ¢
cH CH: 10YR 6/1 MODERATELY SORTED FAT CLAY, high plasticity, 1l
. 50% clay, 50% silt, moist, stiff l j
"CH: 10YR 6/1 WELL SORTED FAT CLAY; high plasticity, 100% clay, |~ 41 j i
maoist, stiff, fine sand with silt seam at 43.8' (0.1" in thickness) 1 4
/ 42 s U
é I 43
7, TS
2
454 & 45
(5] CH
/ — 46
/ 47
4 I %
/ - 49
50 /. 50

NOTES: Water level during drilling Water level in completed well Page 3 of 3




AZCOM

FIELD BOREHOLE LOG

BOREHOLE NO:
TOTAL DEPTH:

CG-Mwo002

40’

PROJECT INFORMATION DRILLING INFORMATION
PROJECT: Camp Grayling - Lake Margrethe CONTRACTOR: Mateco
3 Gravling. Ml CREW CHIEF: J. Croel
SITE LOCATION: yling, DRILL RIG TYFPE: Geoprohe 8140DT
PROJECT NO.: 60563409 DRILLING METHOD: N/A
PROJECT MANAGER: John Cuthbertson HOLE DIAMETER: 8"
LOGGED BY: Stanley Krenz DATE START. 8/8/18
CREATED BY: Kaitlyn Eicholtz DATE END: 8/8/18
o
= [k n WELL
E ! =0 2 S | | PIDEpm) SOIL DESCRIPTION CONSTRUCTION
o L2 @ = Q
=
a] 5 Z | @ 5 |8
0 RS o SM: Topsoil, 10YR 4/2 FINE WELL SORTED SAND; non plastic, sub 0 o
. rounded sand grains and gravel, 50% fine sand, 50% medium sand, ! :
7 trace coarse gravel, moist 1 i. "
/ ; A SM: 10YR 4/2 FINE MODERATELY SORTED SILTY SAND; non 7 (111
- plaslic, sub rounded sand grains and gravel, 10% clay, 20% silt, 25% I |4
e fine sand, 40% medium sand, trace coarse gravel, frace cobble (50 by Ak
1 & 20mm max in size), moist —2 (113
=4 SP-5M: 10YR 4/4 MEDIUM WELL SORTED SAND with SILT,; non 11 (4
e plastic, sub rounded sand grains and gravel, 10% silt, 25% fine sand, 11
E 45% medium sand, 5% coarse sand, 10% fine gravel (ranges 3 fo —3 o |+
7mm), 5% coarse gravel, cobble at 1.8' (55 by 38mm in size), moist o |a
Peat: 10YR 2/2 SANDY PEAT; non plastic, sub rounded sand grains, : :
E / 65% peat, 35% medium sand, peat dominately organics, wood debris, ||—4 111
/ maist, wet from 3.5 (113
554 % | & 11
1 / —6 FQE
% (11
A —7 o |®
[d [
1414
1 / —8 : ‘;“‘— Sand Pack
11
1
g 4
o A
o SM: 10YR 6/3 FINE WELL SORTED SILTY SAND; non plastic, sub e
104 § . rounded sand grains, 15% silt, 85% fine sand, wet I— 10 ':Ei
W : =
: FEH
/ v M 1=
| A4 -l
Ha CG-MW002-
/ : k= 14.0
] /‘/ : SM: 10YR 6/4 MEDIUM WELL SORTED SAND; non plastic, sub 12 (B
: rounded sand grains, 15% silt, 40% fine sand, 45% medium sand, wet I.E d
I Z || |H
/ : KEk
| : 14 |ES
/ : SM (44
%% il
15 / ] wl
) e : bk
: - 16 '\\\
/ ; | SM: 10YR 6/4 MEDIUM WELL SORTED SAND; non plastic, sub
1 / 7 raunded sand grains and gravel, trace clay, 20% silt, 35% fine sand, —17
. 40% medium sand, 5% coarse sand, trace fine gravel (ranges 5 to
/ / = 9mm), wet Bentonite
A M 18 AN
NOTES: Water level during drilling Walter level in completed well Page 1 of 2




BOREHOLE NO: CG-MWO002
FIELD BOREHOLE LOG TOTAL DEPTH: 40'
w >
= £ | |8 o WELL
o oy E 3 8 it SOIL DESCRIPTION CONSTRUCTION SAMPLE
& = |[E|B| B¢ | 8 o
o e L a = i
)= ol N
/ No Recovery 14
& / " s
M B Erl 20 I
] / : SW-5M: 10YR 6/4 MEDIUM POORLY SORTED SAND with SILT; non g
plastic, sub rounded sand grains and gravel, 10% silt, 25% fine sand, .
/ 50% medium sand, 5% coarse sand, 10% fine gravel (ranges 2 to b
9mm), trace coarse gravel, wet —21
7 oW !
SM 4
/ — 22 )
/ ! CG-MW002-
N . 250
g 23 -
/ 5 SP: 10YR 6/4 MEDIUM WELL SORTED SAND; non plastic, sub ek Sand'Pack
/ . rounded sand grains and gravel, 5% silt, 25% fine sand, 70% medium I 1
/ 5 sand, trace fine gravel, wet P=
% / A s 24 Ezp
O bER
25 - /% 2 - 25 FH
SM: 10 6/4 FINE WELL SORTED SILTY SAND; non plastic, sub j "
/ rounded sand grains, 5% clay, 15% silt, 35% fine sand, 35% medium il
sand, trace coarse sand, wet .1' "
/ / 178 {03
dl -
7 e
w | ¥
// 5M — 27 %
% % — 28 %‘ Bentonite
% ol N
/ SP-SM: 10YR 6/4 MEDIUM WELL SORTED SAND with SILT; non 7] :
/ plastic, sub rounded sand grains and gravel, 10% silt, 35% fine sand, : d
o ' 55% medium sand, trace coarse sand, trace fine gravel, wel Car
04 & % —30
w0 / "
2 | [
7 £
—32 E=t
! CG-MA002-
/ | ! 350
—33 J—
/ 7 SP: 10YR 6/8 MEDIUM WELL SORTED SAND; non plastic, sub 1] Saiwl Pack
5p rounded sand grains and gravel, 5% silt, 25% fine sand 65% medium E=g
/ z sand, 5% coarse sand, trace fine gravel, wet (=4
/ o CL: 10YR 6/3 MODERATELY SORTED LEAN CLAY with SAND; low to B l :
moderate plasticily, sub rounded sand grains, 75% clay, 25% medium r=p
A &p sand, moist, stiff | :
357 SP: 10YR 6/8 FINE WELL SORTED SAND; non plastic, sub rounded 35 g 18
sand grains and gravel, 5% silt, 25% fine sand, 85% medium sand, :. :
/ 5% coarse sand, trace fine gravel, wet ol
CH: 10YR 6/1 WELL SORTED FAT CLAY:; high plasticity, 100% clay, || 2¢ il
maosl, stiff o |4
o |4
% 37 au
iol
5 / cH
[}
/ — 38
? — 39
40 A// 40
NOTES: Water level during drilling Water level in completed well Page 2 of 2




AZCOM

BOREHOLE NO:

FIELD BOREHOLE LOG TOTAL DEPTH:

CG-MW003
40’

PROJECT INFORMATION DRILLING INFORMATION
PROJECT: Camp Grayling - Lake Margrethe CONTRACTOR: Mateco
3 Gravling. Ml CREW CHIEF: J. Croel
SITE LOCATION: yling, DRILL RIG TYFPE: Geoprohe 8140DT
PROJECT NO.: 60563409 DRILLING METHOD: N/A
PROJECT MANAGER: John Cuthbertson HOLE DIAMETER: 8"
LOGGED BY: Stanley Krenz DATE START. 8/20/18
CREATED BY: Kaitlyn Eicholtz DATE END: 820118
w | i
z | E 8 a WELL
ol W UEJ ; 8 2 8 < PID (ppm) SOIL DESCRIPTION CONSTRUCTION
o = | 0 = Q
= w
o & E | 8 § 3
0 B o SM: Topsoil, 10YR 4/3 FINE WELL SORTED SILTY SAND; non 0 14
/ plaslic, sub rounded sand grains and gravel, 30% silt, 70% fine sand, 1711
trace coarse sand, trace fine gravel, dry, with roots, leaves, twigs, 14 |4
/ sharp color change below =1 o |
SM: 10YR 5/6 FINE WELL SORTED SILTY SAND; non plastic, sub 1 :
= / M rounded sand grains and gravel, 309% silt, 70% fine sand, trace coarse o [=
& sand, frace fine gravel, dry, rools =2 1
< e
G o |
g / 774 o (N U O S s 1)
T SM: 10YR 6/6 FINE WELL SORTED SILTY SAND; non plastic, sub 11
rounded sand grains and gravel, 25% sill, 75% fine sand, strace o [+
coarse sand, trace fine gravel, dry, molst from 4' 1 1%
/ / 5M —4 A
5 / % SM: 10YR 4/4 FINE MODERATELY SORTED SILTY SAND; non [ 1
plastic, sub rounded sand grains with sub rouned to sub angular o [
/ S gravel, 15% silt, 70% fire sand, 15% medium sand, frace coarse (11
sand, frace fine gravel (ranges 6 to 17mm), a cobble (68 by 32mm), —6 1313
pu ma'st 4 |d
/ Mo Recovery 1
—7 CRE
Flr
—3 1|7 sand Pack
? o | (L
2 N
- 5 | - - - o
10 5 / 10 |
0] SP-SM: 10YR 6/4 MEDIUM WELL SORTED SAMD with SILT; non B=p
/ plastic, sub rounded sand grains with sub rounded to sub angular =N
/ gravel, 10% silt, 20% fine sand, 80% medium sand, 10% coarse sand, |'E d
/ trace fine and coarse gravel, moist — 11 =k
5P- £= CG-MW003-
/ M bEp 14.0
) -12|  |H]
/ o E=p
7 i
/ _oe N U | I - S T ISR e OO S U S R S S I Ry | L 13 | H ]
SW-SM: 10YR 6/4 MEDIUM MODERATELY SORTED SAND with '-E "
/ SILT; non plastic sub rounded sand grains with sub rounded 1o sub g
- angular gravel, 10% silt, 20% fine sand, 50% medium sand, 10% H!
SIVI- coarse sand, 5% fine gravel, 5% coarse gravel, gravel ranges 11 to —14 v }
/ 25mm, wel i |
Ak
15 . A . 15 .: _|
SW-SM: 10YR 6/4 MEDIUM POORLY SORTED SAND with SILT; non i
plastic, sub rouned sand grains with sub rounded to sub angular 1
W gravel, 10% silt, 10% fine sand, 50% medium sand, 15% coarse sand, :
/ SMA 5% fine gravel, 10% coarse gravel, gravel ranges 5 to 26mm, one — 16 >
cokbble (50 by 25mm), wet
/ SW-SM: 10YR 4/4 MEDIUM POORLY SORTED SAMD with SILT and
oy GRAVEL: non plastic, sub rounded sand grains with sub rounded to 17
/ | sub angular gravel, 10% silt, 10% fine sand, 40% medium sand, 15% ™
/ x coarse sand, 10% fine gravel (ranges 5 to 19mm), 15% coarse gravel
4 (ranges 19 to 38mm), wet 18 AR
NOTES: Water level during drilling Water level in completed well Page 1 of 2




BOREHOLE NO: CG-MWO003
FIELD BOREHOLE LOG TOTAL DEPTH: 40'
w >
= £ | |8 o WELL
o oy E g 8 it SOIL DESCRIPTION CONSTRUCTION SAMPLE
& = |[E|B| B¢ | 8 o
5 | <|x a = e
/ RSy SP; 10YR 6/4 MEDIUM WELL SORTED SAND; non plastic, sub
/ 1 7 rounded sand grains with sub rounded to sub angular gravel, 5% silt,
// : N 10% fine sand, 60% medium sand, 20% coarse sand, 5% fine gravel,
/ i trace coarse gravel, gravel range 3 fo 14mm —19
e No Recovery
204 & p , 20
] / : SW-SM: 10YR 6/4 MEDIUM MODERATELY SORTED SAND with
SILT; non plastic sub rounded sand grains with sub rounded to sub
/ angular gravel, 10% silt, 15% fine sand, 60% medium sand, 5%
coarse sand, 5% fine gravel, 5% coarse gravel, gravel ranges 5 to =21 Bentonite
/ 21mm, one cobble (65 by 32mm), wet
/ )
/ 23
/ / SW: 10YR 6/4 MEDIUM POORLY SORTED SAND with GRAVEL: non
/ / plastic, sub rounded sand grains with sub rounded to sub angular L 24
// gravel, trace silt, 10% fine sand, 55% medium sand, 15% coarse
sand, 10% fine gravel (ranges 4 to 16mm), 10% coarse gravel (ranges
25 // 22 to 31mm), wet g
7 A SW: 10YR 6/4 MEDIUM MODERATELY SORTED SAND; non plastic,
/ . oW suk rounded sand grains and gravel, trace silt, 15% fine sand, 70%
. medium sand, 15% coarse sand, trace fine and coarse gravel, wet 35
// oy SW: 10YR 6/6 MEDIUM POORLY SORTED SAND; nan plastic, sub
/ z rounded sand grains and gravel, trace silt, 15% fine sand, 70%
T. medium sand, 15% coarse sand, trace fine gravel (ranges 3 lo 5mm},
& trace coarse gravel, wet cobble seam at 27 (ranges 25 to 45mm [—27
// 1) [0.2']), fine gravel lens at 27.8 1o 28.0', clay lens at 28.6' (0.05 in
// . sw thickness)
/ % 0 28
// :: No Recovery =
& / - Sand Pack
0 E - , 30 . CG-MWO003-
@ / s SP: 10YR 6/4 MEDIUM WELL SORTED SAMND; non plastic, sub 32.0
/ i 5P rounded sand grains, 5% silt, 25% fine sand, 70% medium sand, wel
i- 3
% . SP; 10YR 5/6 FINE WELL SORTED CLAYEY SAND; non plastic, sub 1
o sp rounded sand grains, 30% clay, 30% silt, 25% fine sand, 15% medium
/ ot sand, wet
% CH: 10YR 6/1 WELL SORTED FAT CLAY high plasticity, 100% clay, 92
/ most, stiff
/ —33
/ 34
? cH =36
% 37
(%]
2 /
(=]
[}
/ — 38
? — 39
40 A// 40
NOTES: Water level during drilling Water level in completed well Page 2 of 2




AZCOM

FIELD

BOREHOLE NO:

BOREHOLE LOG TOTAL DEPTH:

CG-MwWo004

50’

PROJECT INFORMATION DRILLING INFORMATION
PROJECT: Camp Grayling - Lake Margrethe CONTRACTOR: Mateco
3 Gravling. Ml CREW CHIEF: J. Croel
SITE LOCATION: yling, DRILL RIG TYFPE: Geoprohe 8140DT
PROJECT NO.: 60563409 DRILLING METHOD: N/A
PROJECT MANAGER: John Cuthbertson HOLE DIAMETER: 8"
LOGGED BY: Stanley Krenz DATE START. 8/7/18
CREATED BY: Kaitlyn Eicholtz DATE END: 8/tig
g |z
z | E @ 9 WELL
B w UEJ ; 5 = 8 & FID (ppm) SOIL DESCRIPTION CONSTRUCTION
o 3 1 £ = Q
= w
o & E | 8 § 3
0 sp SP: 10YR 4/4 MEDIUM WELL SCRTED SAND:; non plastic, sub 0 CRL
rounded sand grains and gravel, trace silt, 15% fine sand, 85% ! :
ML medium sand, trace fine gravel, trace coarse gravel, gravel ranges 5 i. o
to 20mm, dry “-1 o |4
ML: 10¥YR 2/2 SILTY PEAT with SAND; non plastic, sub rounded sand I: :
= grains, trace clay, 80% silt (PEAT), 20% medium sand, wet, with o [=
1 & organics and ywwoody debris (located at 3.5 and 4.0'); sharp contact 2 (113
f(‘ below r d |d
|
2! ML: 10YR 2/2 BILTY PEAT with SAND; non plastic, sub rounded sand iy
E grains, trace clay, 75% silt (PEAT), 25% medium sand, wet, with 3 o [¥
organics and woody debris (located at 3.5' and 4.0'); sharp conlact o |4
below 113
| & |
ML o |4
& % " 1
/ 1414
/ -6 I3
f 1
E —7 o |
1 / —8 i ‘;“‘— Sand Pack
o= SP. 10YR 4/1 MEDIUM WELL SORTED SAND; non plastic, sub ] 4
e rounded sand grains, 5% silt, 15% fine sand, 80% medium sand, wel g 1
No Recovery o
© / |.E]
! = s m
10 (?, / SP: 10YR 4/1 MEDIUM WELL SORTED SAND; non plastic, sub 10 |:E i
/ rounded sand grains, 5% silt, 15% fine sand, 80% medium sand, wet i.E ]
/ i
] . SP: 10YR 6/2 MEDIUM WELL SORTED SAND; non plastic, sub w 5 1
/ rounded sand grains, 20% fine sand, 80% medium sand, wet B ?f-&MWGN—
b / __-_____--_-_"__-_______-_-_-_-_. ''''''' _12 :éj
1 SP: 10YR 6/2 MEDIUM WELL SORTED SAND; non plastic, sub [E=n
rounded sand grains, 15% fine sand, 70% medium sand, 15% coarse i d
sand, wet 13 ']
SP: 10YR 6/3 COARSE WELL SORTED SAND; non plastic, sub '.g "
/ rounded sand grains, 40% medium sand, 60% coarse sand, wet, at k=%
- 14' color stain of 7.5YR 5/6 i:E:
] / —14 [o ]
|4 |s
// SP-SM: 10YR 6/4 MEDIUM WELL SORTED SAND with SILT; non I: ]
15 4 / plastic, sub rounded sand grains, 10% silt, 15% fine sand, 75% —15 '-i d
medium sand, trace coarse sand, wet, at 15.2' lens of color stain of 19 I
/ o 7.5YR 5/6 (0.1' in thickness) 1311
L 16 |“_\{
& SW: 10YR 6/4 MEDIUM MODERATELY SORTED SAND; non plastic, \
/ suk rounded sand grains and gravel, 5% silt, 25% fine sand, 40%
1 / medium sand, 25% coarse sand, 5% fine gravel (ranges & to 19mm), |17
trace coarse gravel (ranges 18 to 20mm}, wet,
4 / SM: 10YR 6/4 FINE WELL SORTED SAND with SILT; non plastic, sub | o Q\
A A
NOTES:

Water level during drilling

Water level in completed well

Page 1 of 3




BOREHOLE NO: CG-MwWo04

FIELD BOREHOLE LOG TOTAL DEPTH: 50'
e >
= = e ® ] WELL
& 4 | =13 & | SOIL DESCRIPTION CONSTRUCTION SAMPLE
o : BB 5= | 8 [
b I a 3 i
// Ceelaaell SM rounded sand grains, 15% Sill, 6595 line sand, 207 medium sand, wel
/ ) No Recovery
=19
2
- c 20 5
201 8 L A* SP-SM: 10YR 6/4 FINE WELL SORTED SAND with SILT: non plastic, Benipnit
sub rounded sand grains and gravel, 10% silt, 75% fine sand, 15%
/ medium sand, trace fine gravel (ranges 2 to7mm), trace coarse gravel
/ (ranges ta a max of 30mm), wet — 21
// SP: 10YR6/4 FINE WELL SORTED SAND; non plastic, sub rounded e
/ sand grains, 5% sill, 60% fine sand, 20% medium sand, 15% coarse
sand, wet, fining upward 3
/ ' SP; 10YR 6/4 MEDIUM WELL SORTED SAND; non plastic, sub
rounded sand grains, 5% silt, 30% fine sand, 50% medium sand, 15%
/ coarse sand, wet
24 |
7 :
/ . SM: 10YR 6/4 FINE WELL SORTED SAND with SILT; non plastic, sub -:
25 - // rounded sand grains, 15% silt, 60% fine sand, 15% medium sand, — 25 8 4
// 10% coarse sand, wet j
- : - ; ; 26 '
% SW-SM: 10YR 6/4 FINE WELL SORTED SAND with SILT; non plastic,
/ suk rounded sand grains and gravel, 10% silt, 45% fine sand, 35% |
/ medium sand, 10% coarse sand, trace fine gravel (ranges 3 to
19rmm), wet — 27 1
/ L CG-MW004-
/ ; | j- 30.0
NorRecovry 28 | Sand Pack
|
H
/ 29 ]
o :
0 & ; 30
73] ) SP-SM: 10YR 6/4 MEDIUM WELL SORTED SAND with SILT; non 4
/ / plastic, sub rounded sand grains, trace clay, 15% silt, 25% fine sand, =11
/ 55% medium sand, 5% coarse sand, wet 1 }
=31 4
) ]
o 1
%] — 32
/ / — 33 Benlonile
~ CL: 10YR 6/2 WELL SORTED LEAN CLAY with SILT; non plastic, 60%
/ clay, 40% silt, dry 34
SW: 10YR 6/4 MEDIUM MODERATELY SORTED SAND; non plastic,
/ sukb rounded sand grains and gravel, 5% sitt, 15% fine sand, 75%
A / medium sand, 5% coarse sand, trace fine gravel (ranges 4 to 9mm), =
30 / wet, — 35 :
/ 5 . - 36 .
/ SP: 10YR 6/4 MEDIUM WELL SORTED SAND; non plastic, sub .
/ rounded sand grains, 5% silt, 15% fine sand, 70% medium sand, 10% &
coarse sand, wet :
— 37 ¥
o s
S / <4 CG-MW004-
0 / 400
%// — 38 ‘% Sand Pack
/ g No Recovery
/ — 39
40 /] 40

NOTES: Water level during drilling Water level in completed well Page 2 of 3




BOREHOLE NO: CG-MW004
FIELD BOREHOLE LOG TOTAL DEPTH: 50"
L
T E Y % 4 WELL
y u (=3 8 | SOIL DESCRIPTION CONSTRUCTION SAMPLE
= : (B2 5 | 8 o
B || a = o
/ s SP: 10YR 6/4 MEDIUM WELL SORTED SAND; non plastic, sub 5t
/ e rounded sand grains, trace silt, 10% fine sand, 80% medium sand, B
/ / 10% coarse sand, wel, occasional 7.5YR 5/6 staining 4 .:.‘
/ CL: 10YR 6/1 WELL SORTED LEAN CLAY with SILT; low plasticity, ||— 42 BH
/ B65% clay, 35% silt, moist, occasional 7.5YR 5/6 staining
CH: 10YR 6/1 WELL SORTED FAT CLAY; high plasticity, 100% clay,
maoist, stiff — 43
/ I
2
454 5 45
(%]
% 5
/ L— 47
/ I
/ - 49
50 Z 50
NOTES:

Water level during drilling

Water level in completed well

Page 3 of 3




AZCOM

BOREHOLE NO:

FIELD BOREHOLE LOG TOTAL DEPTH:

CG-MWO005
50.3'

PROJECT INFORMATION DRILLING INFORMATION
PROJECT: Camp Grayling - Lake Margrethe CONTRACTOR: Mateco
. Gravling. M CREW CHIEF: J. Croel
SITE LOCATION: yling, DRILL RIG TYFE: Geoprobe 8140DT
PROJECT NO.: 60563409 DRILLING METHOD: N/A
PROJECT MANAGER: John Cuthbertson HOLE DIAMETER: 8"
LOGGED BY: Stanley Krenz DATE START. 8/15/18
CREATED BY: Kaitlyn Eicholtz CATEENL Aeais
o
2 | WELL
ol w UE_I ; 8 2 8 & FID (ppm) SOIL DESCRIPTION CONSTRUCTION
o = | 0 = Q
= w
o & E | 8 § 3
0 o SM: 10YR 4/2 FINE WELL SORTED SILTY SAND; non plastic, sub 0 11"
rounded sand grains, 40% silt, 60% sand, dry, with occasional roots | jl
/ SP: 10YR 4/4 FINE WELL SORTED SAND; non plastic, sub rounded ]"IL‘; i 1
sand grains and gravel, 5% silt, 85% fine sand, race coarse sand,
/ / trace fine gravel, dry, coarsening downware 1
o SP: 10YR 5/86 FINE WELL SORTED SAND; non plastic, sub rounded 2
g sand grains and gravel, 5% silt, 65% fine sand, 30% medium sand, I -{
< trace coarse sand, dry 1911
o / ]
5 / |
T ; 3 !
/ ' SW: 10YR 6/4 MEDIUM MODERATELY SORTED SAND; non plastic, 3
// suk rounded sand grains and gravel, 5% silt, 40% fine sand, 50% —4 ‘i
/ . medium sand, race coarse sand, 5% fine gravel (ranges 5 to 13mm), 1
/ trace coarse gravel (ranges to max of 21mm), wet ]I
il ‘. |
5 y% SM: 10YR 6/4 FINE MEDIUM MODERATELY SORTED SAND with 5 1
// SILT; non plastic, sub rounded sand grains and gravel, 15% silt, 80%
fine sand, 15% medium sand, trace coarse sand, 5% fine gravel | j
(ranges 6-15mm), 5% coarse gravel (ranges to a max of 30mm), wet —6 i J
% i
/ SM: 10YR 6/4 FINE WELL SORTED SILTY SAND; non plastic, sub 7 ] Sand Pack
/ rounded sand grains and gravel, 30% silt, 50% fine sand, 10%
medium sand, trace coarse sand, 5% fine gravel (ranges 2-11mm),
/ / 5% coarse gravel, few cobbles (max of 46mm in size), wel —a
A . j
No Recovery -|
Ha CG-MW005-
=) 12.0
04 5§ VA s . . | |8
0 / ans SW: 10YR 6/4 MEDIUM POORLY SORTED SAND; non plastic, siib
/ rounded sand grains and gravel, trace silt, 25% fine sand, 60% | ]
/ medium sand, 5% coarse sand, 5% fine gravel, 5% coarse gravel, | JI
/ wet, coarsening downward i I ]
0 !
!
% SW: 10YR 6/4 MEDIUM POORLY SORTED SAND with GRAVEL, non 12 : ]
plastic, sub rounded sand grains and gravel, trace silt, 20% fine sand, 4 |d
55% medium sand, 10% coarse sand, 5% fine gravel (ranges 7 to A
/ 19mm), 10% coarse gravel (ranges 19 to 32mm), few cobbles (max of [~ 13 1
/ B62rmm), wet j
/ !
/ SW —14 "
15 / =15
// = _ 16
SP-SM. 10YR &/4 MEDIUM WELL SORTED SAND with SILT; non
: plastic, sub rounded sand grains and gravel, 10% silt, 20% fine sand, Bentanite
60% medium sand, trace coarse sand, 5% fine gravel (ranges 7 to
/ 19mmy), 5% coarse gravel (ranges to a max of 21mm), trace cobbles, [—17
/ / wet N
5P-
Y i 18] N
NOTES: Water level during drilling Water level in completed well Page 1 of 3




BOREHOLE NO: CG-MW005

FIELD BOREHOLE LOG TOTAL DEPTH: 50.3'
e >
= e |k & “ WELL
& 4 | =13 & | SOIL DESCRIPTION CONSTRUCTION SAMPLE
o S |EIB| S |8 e
o L a = o
% N
/ / _______________________________________ 19 &
| SP-SM: 10YR 6/6 MEDIUM WELL SORTED SAND with SILT; non \ 404
/ plastic, sub rounded sand grains and gravel, 10% silt, 20% fine sand, 11
20 g / e 70% medium sand, irace coarse sand, trace fine gravel, wet 20 |' "
a A SP: 10YR 6/4 MEDIUM WELL SORTED SAND; non plastic, sub ]
rounded sand grains and gravel, 5% silt, 20% fine sand, 60% medium -
/ sand, 10% coarse sand, trace fine gravel (ranges 10 to 19mm), 5% b
/ L coarse gravel (ranges to a max of 42mm), wet — 21 1
/ / : / CL: 10YR 6/3 WELL SORTED FAT CLAY; high plasticity, 100% clay, |22 ]
most, stiff ;l CG-MWO05-
SP: 10YR 6/4 MEDIUM WELL SORTED SAND; non plastic, sub + 250
rounded sand grains and gravel, 5% silt, 15% fine sand, 85% medium |23 | ™ gand Pack
sand, 15% coarse sand, trace fine gravel, wa! gl
/ / e
) [
E=l
/ Ezh
25 - / / . , 25 1
/ SP: 10YR 6/4 MEDIUM WELL SORTED SAND; non plastic, sub j "
/ rounded sand grains and gravel, trace silt, 15% fine sand, 65% ] :
A medium sand, 15% coarse sand, trace fine and coarse gravel (ranges Y |8
// 6 to 27mm), wet 26 14
LIE
/ i1
? 28 %
/ / — 29 \
/ ) §
/' CL: 10YR 6/4 WELL SORTED LEAN CLAY with SILT; non plastic, 50% \
Q2 p clay, 50% silt, moist \
a1 s 30 N
7] No Recovery %
? 31 \%:
— 32 %l' Bentonite
é 33 \\%
/ 34 §
. SW: 10YR 6/4 MEDIUM MODERATELY SORTED SAND; non plastic, \
/ v sukb rounded sand grains and gravel, 5% sitt, 15% fine sand, 70% \
// 5 medium sand, 10% coarse sand, trace fine gravel (ranges +5 to \
35 % A 12rmim), trace coarse gravel (ranges 1o a max of 21mm) — 35 §
/ 38 §
% ? —37 N
i) 4|4
5 / 4|1
wn / .
A % i
/ SW: 10YR 6/4 MEDIUM POORLY SORTED .SAND‘. non plastic, sub | 39 | :
// rounded sand grains and gravel, 5% sill, 15% fine sand, 60% medium E=C
/ sand, 10% coarse sand, trace fine gravel (ranges 10 to 19mm), 10% [
40 | . /{ P coarse gravel (ranges 19 to 40mm), wet a0 i )

NOTES: Water level during drilling Water level in completed well Page 2 of 3




BOREHOLE NO: CG-MWO005
FIELD BOREHOLE LOG TOTAL DEPTH: 50.3'
w >
= = e & 0 WELL
& w E a 8 i SOIL DESCRIPTION CONSTRUCTION SAMPLE
o .|
= : |[EIE| 5% | 8 a
5 < | I D 0 =3 o
/‘ T SM: T0YR 6/4 FINE WELL SORTED SILTY SAND; non plastic, sub
/ 5M rounded sand grains, 20% sill, 0% fine sand, 20% medium sand, wel Sand Pack
/ / 41 - CG-MWO05-
CL: 10YR 6/1 WELL SORTED FAT CLAY:; high plasticity, 100% clay, 430
most, stiff
/ SP-SM: 10YR 6/4 MEDIUM WELL SORTED SAND with SILT; non %
/ plastic, sub rounded sand grains, 10% silt, 15% fine sand, 70%
medium sand, 5% coarse sand, wet
/ CL: 10YR &/1 WELL SORTED FAT CLAY; high plasticity, 100% clay, e
moisl, stiff
/ K
4 2 —45
=]
wn /
SC 10YR 6/1 FINE POORLY SORTED CLAYEY SAND with SILT; non 46
plastic to low plasticity, sub rounded sand grains, 40% clay, 15% silt,
45% fine sand, wet 4
/ CL: 10YR 6/1 WELL SORTED FAT CLAY; high plasticity, 100% clay, 4
maost, stiff
/ =
— 49
/ SP-5M: 10¥YR 6/1 MECIUM WELL SORTED SAND with SILT; non
o0 / e il o= plaslic, sub rounded sand grains, 10% silt, 30% fine sand, wet 50
NOTES: Water level during drilling Water level in completed well Page 3 of 3
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A=COM Well/Piezometer Development Record

'W—
Y74 ma/yn?fke, Groyling, Mz 6’5”/ my-|
Murtemriitt OSCota—M

Client: MDEQ Site Location: {
Project No: 86518528 Date: ﬁ ’Q?‘ g 31 Developer Stanley Krenz

bosp310 9
WELL/PIEZOMETER DATA
Well:__ X Piezometer.______ Diameter 2 Material PVC
Depth to Top of Screen (ft.) 7. 13 '
Depth to Bottom of Screen (ft.) / 9\. 12/ Time of Development Completion )l 50
Total Well Depth (ft.) ’a—‘ 12 ' Calculated Purge Volume (gal.) 2 a-:i
Depth to Static Water Level (ft.) g d LH ! Disposal Method 55 Gallon Drum
DEVELOPMENT METHOD Submersible Pump

ACCEPTANCE CRITERIA (from workplan)

Min. Purge Volume ( well volumes) orﬂO_gallons Has required volume been removed ? No N/A
OTHER CRITERIA FOR DEVELOPMENT: 490 3cel dola| out 9‘( 3 Wend
Total Gallons of Development Water 0-3'5

Signature M Date: 8’("1?- ~/ ’7
£ 7 /

Volume / Linear Ft. of Pipe

ID (in) Gallon Liter
0.25 0.0025 0.0097
- 0.375 0.0057 0.0217
ES 0.5 0.0102 0.0386
; 0.75 0.0229 0.0869
2 1 0.0408 0.1544
5 1.25 0.0637 0.2413
fr’ 1.5 0.0918 0.3475
2 0.1632 0.6178
25 0.2550 0.9653
3 0.3672 1.3900
. T T T T v v g T 4 0.6528 2.4711
e 4 & 3 o 4 a2 BT 2 B 6 1.4688  5.5600
allons of Water in Well 7 1.9992 75678
8 26112 9.8844




A=COM Well/Piezometer Development Record

IVVWPiez.ID:—
Akt mucgrethe, Groyling, ma. Brog) #Hw-
\Auremiti—Ostoda-Mi

Client: MDEQ Site Location:
Project No: 665486287 Date: 3/13 g y Developer Stanley Krenz

(o5 3109
WELL/PIEZOMETER DATA
Well .__X__ Piezometer:______ Diameter 2 Material PVC
Depth to Top of Screen (ft.) 9«@ 2 9‘5 )
Depth to Bottom of Screen (ft.) a5 £ 9‘ 5 ’ Time of Development Completion lH ;25
Total Well Depth (ft.) 9-5 ¥ ?‘ 5 ’ Calculated Purge Volume (gal.) a’?é
Depth to Static Water Level (ft.) ) v (90 ’ Disposal Method 55 Gallon Drum
DEVELOPMENT METHOD Submersible Pump

ACCEPTANCE CRITERIA (from workplan}v
Min. Purge Volume ( well volumes) or gallons

Has required volume been removed ? No N/A

OTHER CRITERIA FOR DEVELOPMENT: 12€_ 4albrns fofal frem 3 we( S

v _
Total Gallons of Deyelopment W. b‘/l 6
Signature m /h Date: g/)‘} ‘ , 8
(74

Volume / Linear Ft. of Pipe

D (in) Gallon Liter

0.25 0.0025  0.0097

_ 0.375 0.0057  0.0217
E 0.5 0.0102  0.0386
= 0.75 0.0229  0.0869
s 1 0.0408  0.1544
% 1.25 0.0637  0.2413
3 1.5 0.0918  0.3475
2 0.1632 06178

25 0.2550  0.9653

3 0.3672  1.3900

———s — 4 0.6528  2.4711

S AT S U L 6 1.4688  5.5600
Gallons of Water in Well 7 1.9992 7.5678

8 26112 9.8844




A=COM Well/Piezometer Development Record

Well/Piez. ID:
LeKR Maigatihe, Grtwlins, D 00! v~ >
Client: MDEQ Site Location:
Project No: Bos48628- Date: é"} 2 "l K Developer Stanley Krenz
bl rU0Y
WELL/PIEZOMETER DATA
Well ._X Piezometer: Diameter 2 Material PVC
z /
Depth to Top of Screen (ft.) 3 %
rl
Depth to Bottom of Screen (ft.) l’t@ Time of Development Completion 7) 0 5
/7
Total Well Depth (ft.) LlD Calculated Purge Volume (gal.) 3 75
s ’
Depth to Static Water Level (ft.) ) * ‘0 % Disposal Method 55 Gallon Drum
DEVELOPMENT METHOD Submersible Pump

ACCEPTANCE CRITERIA (from workplan)‘rS
Min. Purge Volume ( well volumes) or Q gallons Has required volume been removed ? @ No N/A

OTHER CRITERIA FOR DEVELOPMENT:_ ] 20 ?QNOM Joful ‘F’Df"’ LIRS

Total Gallons of Develgpment Watg'r 2’ 7 5
Signature m 7&; Date: g’ 9“?“') X
7 (74

Volume / Linear Ft. of Pipe

ID (in) Gallon Liter

0.25 0.0025  0.0097

- 0.375 0.0057 0.0217
2 0.5 0.0102  0.0386
§ 0.75 0.0229  0.0869
s 1 0.0408 0.1544
s 1.25 0.0637 0.2413
3 15 0.0918  0.3475
2 0.1632 0.6178

25 0.2550 0.9653

3 0.3672 1.3900

P T T . I % 4 0.6528  2.4711
Gallons of Water in Well ‘75 : gggg ?gggg

8 2.6112  9.8844




A=COM Well/Piezometer Development Record

IWW'
Lale M. (reyling, pmr Bropy mi-|
WrtSTITITR, OSCOtari

Client: MDEQ Site Location:
- ~
Project No: 66648528 Date: 'g / 4 / 5/ Developer StameyKrenz )
(vo5bZu0q Mateco

WELL/PIEZOMETER DATA
Well .__X Piezometer: Diameter 2 Material PVC

9,00
Depth to Top of Screen (ft.) .0

’
Depth to Bottom of Screen (ft.) )\1 ‘0(9 Time of Development Completion Z 85 o
t Q
Total Well Depth (ft.) )L‘ - (9 (o Calculated Purge Volume (gal.) 45
{

Depth to Static Water Level (ft.) ! > 7q Disposal Method 55 Gallon Drum
DEVELOPMENT METHOD Submersible Pump

ACCEPTANCE CRITERIA (from workplan
Min. Purge Volume ( well volumes) or@Q gallons

Has required volume been removed ? C@ No N/A
OTHER CRITERIA FOR DEVELOPMENT: {000 Ad\oney 0@ hee g ) WS

NJ
Total Gallons of Development Wate, 9’9‘5
Signature M; % ; Date: %’ /0 g } Y
L4 L4 v L4 y

Volume / Linear Ft. of Pipe

ID (in) Gallon Liter
0.25 0.0025 0.0097
= 0.375 0.0057 0.0217
2 0.5 0.0102  0.0386
= 0.75 0.0229  0.0869
g 1 0.0408 0.1544
5 1.25 0.0637 0.2413
§ 1.5 0.0918 0.3475
2 0.1632 0.6178
25 0.2550 0.9653
3 0.3672 1.3900

: : ? 4 Y r T 4 T — 4 0.6528 2.4711
) 6 1.4688 5.5600
Gallons of Water in Well 7 1.9992 75678
8 2.6112 9.8844



https://ftlcttt.to

A=COM Well/Piezometer Development Record

Well/Piez. ID:

LaKe M,Grayling, mT B-vod Mhi- A
Client: MDEQ Site Location: Wartsmith—Oseag 3t~
Project No: 86548528 Date: 8 15/ 25 Developer Stanley-tonz.

(0 548409 Mateco

WELL/PIEZOMETER DATA
Well .__X Piezometer._____ Diameter 2 Material PVC
Depth to Top of Screen (ft.) qsﬁgﬂ@ 'dr‘ (o ’
Depth to Bottom of Screen (ft.) a 5 5 9‘(0 ' Time of Development Completion l@Q
Total Well Depth (ft.) 9~5 . 9*10 ' Calculated Purge Volume (gal.) 225
Depth to Static Water Level (ft.) ) ’ g 7 / Disposal Method 55 Gallon Drum
DEVELOPMENT METHOD Submersible Pump

ACCEPTANCE CRITERIA (from workplan)
Min. Purge Volume ( well volumes) or00 gallons Has required volume been removed ? @ No N/A

OTHER CRITERIA FOR DEVELOPMENT:(000 34”0(!5 doda) peeds 4o ke removed fam B wisS

Total Gallons of elopment Water _l& 5
Signature 7/ %y; Date: g/ 13/ Y

Volume / Linear Ft. of Pipe

ﬁ(in) Gallon Liter
0.25 0.0025 0.0097
= 0.375 0.0057 0.0217
2 0.5 0.0102  0.0386
5 0.75 0.0229  0.0869
§ 1 0.0408 0.1544
5 1.25 0.0637 0.2413
3 1.5 0.0918  0.3475
2 0.1632 0.6178
25 0.2550 0.9653
3 0.3672  1.3900
) ; s z . T . : : g 4 0.6528 24711
Gallons of Water in Well .6, : gggg ?gggg
8 26112 9.8844




A=COM Well/Piezometer Development Record

Well/Piez. ID: |
laKe M., Grayling, MT |§5’00? M-
Yurtsitir—Ossodar-Mi..

Client: MDEQ Site Location: )
Project No: 68648528 Date: g”’ ’ S'/ X Developer StanteyKreng
bostyHo § fetfeco
WELL/PIEZOMETER DATA
Well .__X Piezometer: Diameter 2 Material PVC
¢ /
Depth to Top of Screen (ft.) 3’%' ?3
/
Depth to Bottom of Screen (ft.) 6% -3 3 Time of Development Completion ) 25 o
w7
Total Well Depth (ft.) 5%’ 5 3 Calculated Purge Volume (gal.) g 9~5
!
Depth to Static Water Level (ft.) ) ~% Disposal Method 55 Gallon Drum
DEVELOPMENT METHOD Submersible Pump
ACCEPTANCE CRITERIA (from workplanb
Min. Purge Volume ( well volumes) or O gallons Has required volume been removed ? No N/A
OTHER CRITERIA FOR DEVELOPMENT: 490 9a)lons PqMo\ fom ;-1 boo 9q1 todal nealed *‘309 m

Combined Lzt s

Total Gallons of Development Water O‘g-‘::)
Signature W '% ;/// Diale: gf /3 ‘ / g

Volume / Linear Ft. of Pipe

D (in) Gallon Liter
0.25 0.0025  0.0097
- 0.375 0.0057  0.0217
2 0.5 0.0102  0.0386
£ 0.75 0.0229  0.0869
s 1 0.0408  0.1544
% 1.25 0.0637  0.2413
8 15 0.0918  0.3475
2 0.1632  0.6178
2.5 0.2550  0.9653
3 0.3672  1.3900

— S 4 0.6528 2.4711
T e 6 1.4688  5.5600
Gallons of Water in Well 7 1.9992 7.5678
8 26112  9.8844




A=COM Well/Piezometer Development Record

lale maryre the, Groylpg, wT | MJ-1

Client: MDEQ Site Location:
Project No: 60648526~ Date: Z ’z (% /2 g Developer Stentey-irenz
bo4s03409 mateco
WELL/PIEZOMETER DATA
Well .__X Piezometer: Diameter 2 Material PVC
o< )

Depth to Top of Screen (it.) % g ’ 710

/
Depth to Bottom of Screen (ft.) / 3 * 7 é Time of Development Completion 0 gg @

I
Total Well Depth (ft.) 1 3.2 Calculated Purge Volume (gal.) 0(2 1) gq/t
/

Depth to Static Water Level (ft.) 3 > 3 Disposal Method 55 Gallon Drum
DEVELOPMENT METHOD Submersible Pump

ACCEPTANCE CRITERIA (from workplan) \
Min. Purge Volume ( well volumes) or gaogallons Has required volume been removed ? ﬁ No N/A

OTHER CRITERIA FOR DEVELOPMENT:_ 500 ,?q//&w fofal [Iﬂ/ﬂ) ﬁ‘aﬂ" 4/ wes

Total Gallons of Development %r 9‘5’0
Signature ‘mg Date: g (/ 0 // 2]

¥ v

£

Volume / Linear Ft. of Pipe

1D (in) Gallon Liter
0.25 0.0025  0.0097
= 0.375 0.0057  0.0217
2 0.5 0.0102  0.0386
5 0.75 0.0229  0.0869
s 1 0.0408  0.1544
5 1.25 0.0637  0.2413
3 15 0.0918  0.3475
2 0.1632 06178
25 0.2550  0.9653
3 0.3672  1.3900
, 6 1.4688  5.5600
Gallons of Water in Well 7 1.9992 7.5678
8 26112 9.8844




A=COM Well/lPiezometer Development Record

[WelllPiez. ID: 6__ ﬁ(?q

Lake marqreth, Gray [ ag, MT M-
Client: MDEQ Site Location: Wursmith—Oscode~hi
Project No: 88518578~ pae: 491§ Developer Stanley-renz
(0056340 q Mateco
WELL/PIEZOMETER DATA
Well :__X Piezometer: Diameter 2 Material PVC
s
" 1
Depth to Top of Screen (ft.) % 29‘ 19
9979/ 15
Depth to Bottom of Screen (ft.) Time of Development Completion ’ /
‘
Total Well Depth (ft.) ) q ! 7q Calculated Purge Volume (gal.) 3@0
/
Depth to Static Water Level (ft.) Q ‘ Ci"l Disposal Method 55 Gallon Drum
DEVELOPMENT METHOD Submersible Pump

ACCEPTANCE CRITERIA (from workplan)
Min. Purge Volume ( well volumes) or590 gallons Has required volume been removed ? @ No N/A

OTHER CRITERIA FOR DEVELOPMENT: 560 o)atlons be hween 3 WIS

Total Gallons of Development Water 6 o

Signature VW 7/{/“1? Date: %Pﬂ i Tg

Volume / Linear Ft. of Pipe

ID (in) Gallon Liter
0.25 0.0025  0.0097
” 0.375 0.0057  0.0217
2 0.5 0.0102  0.0386
& 0.75 0.0229  0.0869
s 1 0.0408  0.1544
% 1.25 0.0637  0.2413
3 15 0.0918  0.3475
0.1632 0.6178
0.2550  0.9653
0.3672  1.3900
06528  2.4711

v L Gall " fV.r:Iat ~6Wen Toe e 1.4688  5.5600
oo 1.9992 7.5678

26112  9.8844

N
mﬂmhwmm




A=COM Well/lPiezometer Development Record

B 004
Well/Piez. ID:
(aKe targiethe, Woyling, MT
Client: MDEQ Site Location: WartsmittrOscoda-MI
Project No: 8648528 Date: ?(Iq// X Developer Stantey-iérenz
(o563409 Mateco
WELL/PIEZOMETER DATA
Well :__X Piezometer: Diameter 2 Material PVC
7
Depth to Top of Screen (ft.) ?) 5
/
Depth to Bottom of Screen (ft.) 55’ . 5’ 6 Time of Development Completion ) K 2 2
/
Total Well Depth (ft.) 3995 Calculated Purge Volume (gal.) M
/
Depth to Static Water Level (ft.) ﬂ ) qq Disposal Method 55 Gallon Drum
DEVELOPMENT METHOD Submersible Pump

ACCEPTANCE CRITERIA (from workplan)
Min. Purge Volume ( well volumes) or 560 gallons Has required volume been removed ? Yes No N/A

OTHER CRITERIA FOR DEVELOPMENT:_ 56 0 g4l Getweey % wills

Total Gallons of Deyelg, en% 5[)10/0
Signature ; Date: g’ 4 \—} f
174 174 y t

Volume / Linear Ft. of Pipe
ID (in) Gallon Liter
0.25 0.0025  0.0097
- 0.375 0.0057 0.0217
g 0.5 0.0102  0.0386
< 0.75 0.0229  0.0869
s 1 0.0408  0.1544
5 1.25 0.0637  0.2413
8 15 0.0918  0.3475
2 0.1632 0.6178
25 0.2550  0.9653
3 0.3672  1.3900
5 3 5 8 4 & 3 7 & » m . gooas 2
Gallons of Water in Well 7 1.9992 7.5678
8 26112 9.8844




A=COM Well/Piezometer Development Record

Well/Piez. ID:
LaKe Meiqrerhe, 9myling, por I M-} Boos
Aftfartsmith—Sscota, M

Client: MDEQ Site Location:
Project No: 6064‘8‘58__‘) Date: q"?“ ('I ZS Developer Stanley Krenz

bosyuoy
WELL/PIEZOMETER DATA
Well :__X__ Piezometer:_____ Diameter 2 Material PVC
Depth to Top of Screen (ft.) 7’ / CP ’
Depth to Bottom of Screen (ft.) )Q' /[0 d Time of Development Completion 10 ) 5
Total Well Depth (ft.) ) 9./ lo i Calculated Purge Volume (gal.) ]00
Depth to Static Water Level (ft.) 5' é { ’ Disposal Method 55 Gallon Drum
DEVELOPMENT METHOD Submersible Pump

ACCEPTANCE CRITERIA (from workplan ,
Min. Purge Volume ( well volumes) or ‘70 gallons Has required volume been removed ? { No N/A

OTHER CRITERIA FOR DEVELOPMENT: (040 Gdl jo be frime ved from 3 Weils Z Jofal)

7
Total Gallons of Development W?r 7 , )
Signature ra / Date: g 9 ’ r ){

70 v—

Volume / Linear Ft. of Pipe

D (in) Gallon Liter
0.25 0.0025  0.0097
_ 0.375 0.0057  0.0217
S 0.5 0.0102  0.0386
3 0.75 0.0229  0.0869
s 1 0.0408  0.1544
% 1.25 0.0637  0.2413
3 1.5 0.0918  0.3475
2 0.1632 0.6178
25 0.2550  0.9653
3 0.3672  1.3900

— — 4 0.6528  2.4711
e vz 3 o 4 5 6 7 8 9 W0 6 1.4688  5.5600
allons of Water in Well 7 1.9992 7.5678
8 26112 9.8844




A=COM Well/lPiezometer Development Record

Well/Piez. ID:
Lake marqethe,Groyling, M2 boos5 M-
Client: MDEQ Site Location: Yiurtsrmiti—Oseeda
Project No: 66518528 Date: {f*f}/(ﬂ g Developer Stanley Krenz
(osb%40q
WELL/PIEZOMETER DATA
Well .__X__ Piezometer:____ Diameter 2 Material PVC
/
Depth to Top of Screen (ft.) 9‘ & 4 Q'é
Depth to Bottom of Screen (ft.) 0~ 6 ' % ' Time of Development Completion } ééé
Total Well Depth (ft.) '(l 5 . 9"(.0 ’ Calculated Purge Volume (gal.) 2&5
Depth to Static Water Level (ft.) L't ¢ Mf ! Disposal Method 55 Gallon Drum

DEVELOPMENT METHOD Submersible Pump

ACCEPTANCE CRITERIA (from workplan) s
Min. Purge Volume ( well volumes) or .{Aallons Has required volume been removed ? @ No N/A

OTHER CRITERIA FOR DEVELOPMENT: (2440 }W‘dl ‘F;Wﬁ % Wi s
445

Total Gallons of Deyelopment Water
Signature /;ﬁ‘jz; '//j ﬁ‘/; Date: %’} ;’ / ﬁ{

Volume / Linear Ft. of Pipe

1D (in) Gallon Liter
0.25 0.0025  0.0097
- 0.375 0.0057 0.0217
2 0.5 0.0102  0.0386
g 0.75 0.0229  0.0869
3 1 0.0408  0.1544
5 1.25 0.0637 0.2413
3 15 0.0918  0.3475
2 0.1632 0.6178
2.5 0.2550  0.9653
3 0.3672  1.3900
- 4 0.6528  2.4711
0 1 2 3 4 5 '6 7 8 9 10 6 14688 5.5600
Gallons of Water in Well 7 1.9992 7.5678
8 26112  9.8844




A=COM Well/Piezometer Development Record

Well/Piez. ID:
/s — o
la¥e ma/qwfm,omy/;:g) mT ~005 M-
Client: MDEQ Site Location: iths -
Project No: 80318528 Date: g ’9' l' -l g Developer Stanley Krenz
be 562409
WELL/PIEZOMETER DATA
Well :__X Piezometer: Diameter 2 Material PVC
£ g 7
Depth to Top of Screen (ft.) X }9‘
- /
Depth to Bottom of Screen (ft.) ‘4 3 N t Time of Development Completion ) 1'( 9*/0
)
Total Well Depth (ft.) b’ 4\) > [/Q* Calculated Purge Volume (gal.) 85 0
2.4’
Depth to Static Water Level (ft.) ! Disposal Method 55 Gallon Drum
DEVELOPMENT METHOD Submersible Pump
ACCEPTANCE CRITERIA (from workplan
Min. Purge Volume ( well volumes) or (‘,0 gallons Has required volume been removed ? No N/A
OTHER CRITERIA FOR DEVELOPMENT: 010 Jofu/ bthsten B v ynS
350

Total Gallons of Development Water
Signature /&iw jW Date: g”‘)‘[' { y
L 74

Volume / Linear Ft. of Pipe

ﬁ(in) Gallon Liter
0.25 0.0025 0.0097
= 0.375 0.0057 0.0217
2 0.5 0.0102  0.0386
= 0.7 0.0229  0.0869
] 1 0.0408  0.1544
5 1.25 0.0637 0.2413
§ 1.5 0.0918 0.3475
2 0.1632 0.6178
25 0.2550 0.9653
3 0.3672 1.3900

T T T T T T T ' 4 0.6528 2.471
e vz s s s 6 7.8 8 10 6 1.4688  5.5600
allons of Water in Well 7 1.9992 7.5678
8 2.6112 9.8844




Low Flow Ground Water Sample Collection Record

A=COM
Well ID: ﬂ)—c)d { MW & /
Client: MDEQ
Project:  Wusemtiroscoanm [ aKe M. i 9 ray(m? bl
Project#. 60548528
|iInsPeECTION
Label on well? YES NA Is cap locked? YES NA
Is reference mark visible? YEﬁ O/ NA Standing water present? YES NA
Condition of well 0‘} Any indication of surface runoff in well? YES NA
Weather guﬂﬂ\/ Air Temperature: 709
L4
Notes:
\ 824 7 o /Ny ) 4
AL  AANLD
STATIC WQTER EVEL PRIOR TO PURGING
Date: ~14-1 Time: 075 Awewm
Depth to Water: . ! Measured with: Electronic Tape Chalk & Steel Tape
Length of Well: ] . l / Decontamination: Pre Steam Cleaned DI Water Other
[WELL PURGING 5 6 /
p wbmers /644
Date: Begin Time: 1 9“4 AMIﬁD Purging Equipment: Peristallic Pump
End Time: AM/PM Decontamination: Pre Steam Cleaned Diwater  Other
ME T~
CAL(}JLA})SN OF 1 CASING VOLUME
1A'~ f Length of wel Yield: @ Low
ft. - depth of water (before purge start) If low, recovery time:
I0 “0 1 ft. =length of water column
x conversion factor (2" well) 0.16 Actual volume purged gallons
Gal. =1 casing volume Actual purge flow rate 3: mmmn'er%qﬂ /”l y//
87 md 7
Notes Nﬁ&w h\[b\ ob Ci ) Mda"ﬂ?&
Time Volume Depth to pH Conductivity Turbithy D.O. Temp ORP
(gallons) Water (SU) (mS/cm) (NTU) {mg/L) (°C)
(Feet)
<0.33' +/-0.1 +3% +10% +/- 10% +/- 5% +/- 10 mV
|Start:
240 = _# ¥-M0 [ 0-§1¥ ) gg;:,u, .24 ~149
Ly 5 - - g17] | H.- Y21 ) (241 [122F -5 3
w50 ~ = 2 | 0809 i .4 107 121496
Final:
SAMPLE COLLECTION
Date: Time: AM/PM Method  Peristaltic Pump
Appearance of Sample: Actual Sample Flow Rate:
L/min
SAMPLE BOTTLE COLLECTED: 2-250 ML HD
SAMPLING PERSONNEL / =
Name Stanley Krenz Company:
~

N




Low Flow Ground Water Sample Collection Record

A=COM

Well ID: 6,\@01 ml ) ﬂ')\ |
Client: MDEQ
Project: mzmm-m' Lece m, @ y)ing MT.
Project #: 7
|insPECTION
Label on well? YES B N Is cap locked? YES g NA
Is reference mark visible? YES @ NA Standing water present? YES NA
Condition of well 19 Qf\pe(/‘(‘ Any indication of surface runoff in well? YES @ NA
Weather . 51,4.[_) y’V\/ Air Temperature: [a [ / 5
Notes: )
i oaaz ) A\ /O Ao A
LT SN0 R
|STATIC WATER LEVEL PRIOR TO PURGING
Date: g’ LQ-‘ l q Time: O é?ﬁ QQEM
Depth to Water: v 00 Measured with: Chalk & Steel Tape
Length of Well: Q 5 . 9~5 7 Decontamination: Pre Steam Cleaned DI Water @
[WELCPURGING
Date: Q{' g'g' ” ) % Begin Time: I ] ' 5 &IPM Purging Equipment: Peristaltic Pump
End Time: AM/PM Decontamination: Pre Steam Cleaned Di Water  Other
W Tubihy
CALCULATION OF 1 CASING VOLUME
. ft. Length of well Yield: @I Low
, ¢ fD{D ft. - depth of water (before purge start) If low, recovery time:
ft. =length of water column
x conversion factor (2" well) 0.16 Actual volume purged 2) 7 gallons

Gal. =1 casing volume Actual purge flow rate mﬁ Q /
[Notes WWM—‘ wMZefl 05 m@ (‘th‘M$ G{'W( P L"‘L‘)'zl ‘PIOH /);l /ﬂ”)ﬂ

Time Volume Depth to pH Conductivity Turbithr D.O. Temp " ORP
(gallons) Water (sv) (mSicm) (NTU) (mall) °C)
(Feet) :
<0.33' +/- 0.1 +3% +10% +/- 10% +/- 5% +-10 mV
|Start;
——— 7]
5 — 30 | 0 ZA 26 | |27 947
UI'BO == & i /é‘/7 [-54 ~10
%5 g7 04T 14.35 _Ho. 4 -3¢

IFInal:
SANPLE COLLECTION

ate: Time: AM/PM Method  Peristaltic Pump
Appearance of Sample: \

SAMPLE BOTTLE COLLECTED:

Actual Sample Flow Rate:

Company: AECOM




Low Flow Ground Water Sample Collection Record

-
A=COM
pere:| &~00) prs-3 |
Cllent: MDEQ ){
Project:  WurtSmith.Qscoderi o K€ Ma/(yl‘fzﬂri (J’r’a/g Nn’ SR
Project #: 60648920« (9,6 5 (0 ‘BU‘« 0‘q
|iINsPECTION
Label on well? YES @ NA Is cap locked? YES NA
|!s reference mark visible? YES @ NA Standing water present? YES NA
Condition of well P tr 'Fec‘é- Any indication of surface runoff in well? ES , NA
Weather S MIWV‘/ Air Temperature: ,ﬂﬂ __S
Notes:
) @v f tﬁﬁ ’an il
v T v
STATI #VATER LEVEL PRIOR TO PURGING
Date: & =201 TimdD] 25 npm
Depth to Water: 74 [ ‘&’ ’ ~ Measured with: fecir N Chalk & Steel Tape
Length of Well: 'ﬂ [ 3 0 @ Decontamination: Pre Steam Cleaned DI Water
WELL PURGING
Date: g “D‘(J' /L‘y’ Begin Time: 0 73(.9 KIQ/PM Purging Equipment: Peristaltic Pump
End Time: AM/PM Decontamination: PreSteam Cleaned DiWater  Other
CALCUU;TION OF 1 CASING VOLUME
(V) ft.  Lengthof well Yield: @ Low
# ft. - depth of water (before purge start) If low, recovery time:
5 &. & ft. =length of water column
x conversion factor (2" well) 0.16 Actual volume purged ; !‘7 6 gallons
!e .L 5 Gal. =1casing volume y, }-0 = M é'O Actual purge flow rate mlmirdr a /
voes  _Ceadlngs faicon ab grmb reedimgs due to br'sh / M7}
How yel
Time Volume Depth to pH Conductivity Turbidle D.O. Temp ORP
(gallons) Water (610 {mS/cm) (NTU) {mgi/L) (°c)
(Feet)
<0.33' +/-0.1 +3% +10% +-10% +/- 5% +/-10 mV
Start:
[095 = | = g.]] | e4yd 4 9. 1.4l €5
leo =] 45 | o9 i 1 4.9 L1 2 (6O
1os > Jo | 457 1.7 /9.bo 2
Final:
AMPLE COLLECTION
Date: _. ime: Method  Peristaltic Pump
Appearance of Sample: Actual low Rate: ml/min or
L/min
SAMPLE BOTTLE COLLECTED: z-zsm \
pumesomecoucer 22 _
AMPLING PE:W
Name Stanley Krenz Company: AECOM




Low Flow Ground Water Sample Collection Record

feeTPrpod M- ]

Client: MDEQ IC [Vl eyl 1

Project: i

Project #: m; E f 6’(05% o ({ e {1] A F(lm
|INsPECTION
Label on well? NA Is cap locked? YES NA
Is reference mark visible? E NA Standing water present? YES NA
Condition of well PO(‘ “’ Any indication of surface runoff in well? YES d) NA
Weather win v/ Air Temperature: 7[9 ‘S
Notes:

'd
— v T
[STATIC WATER LEVEL PRIOR TO PURGING
Date: g’/O" ] Time: /O[ (AyPM
Depth to Water: ) ’ 7—2’ Measured with: pe Chalk & Steel Tape
Length of Well: ) '-1 O ! Decontamination: Pre 'Steam Cleaned DI Water
WELL PURGING [
e )y - Subne(s; bl¢
Date: %Y I O ( <6 Begin Time: / 0 5 6 MM Purging Equipment: Bagslattie-Rump
End Time: AM/PM Decontamination: Pre Sjeam Cleaned DI Water  Other
CALCULATION OF 1 CASING VOLUME
ft. Length of well Yield: LOW
ft. - depth of water (before purge start) If low, recovery time:
ft. =length of water column
x conversion factor (2" well) 0.16 Actual volume purged gallons
Gal. -1 sing volume Actual purge flow rate ferTor QJ Q ( /
Crv~— Mg
Notes % musuments lollechd e 4/2!6 Mehsupy mints N
dut o P halﬁ'l’l 17lovd g3Q Ql\j/ﬂ‘i Viarighly
— M@ttt 5
Time Volume Depth to pH Conductivity Turbﬁy D.O. Temp ORP
(gallons) Water (SU) (mS/em) (NTU) (mg/L) (°C)
(Feet)
<0.33' +/-0.1 +3% +10% +-10% +/- 5% +-10 mV
|Start:
e L]

TH% —| ~ 743 [0O93%F ] jY-41i 15-0 A ~/0%
WEY ~1 ~ “r55 | 0.949 1 1% 05 1409 -0 %
/45 > = 2:95 | 9-95 2 4 19-43 1458 ~107
14%0 ] = 2-5519-4517 2 1329 TAYH) -0
Final:

[SAMPLE COLLECTION
Date: S~ Time: AMPM Method  Peristaltic Pump /
Appearance of Sample: Actual Sam| mb/min or
L/min
SAMPLE BOTTLE COLLECTED: 2-250 (no preservative)
[SAMPLING PERSOV
Name Stanley Krenz Company: AECOM \




A=COM

Client:
Project:

MDEQ

Low Flow Ground Water Sample Collection Record

o [y -000 Mw-2 |

Wartemith, QecoderMt- (o K¢ M, [ rayliag, MT
Project#: 80548528> 605@ 3"1(9‘7

|insPECTION
Label on well? YES @ NA Is cap locked? NA
Is reference mark visible? YES @ NA Standing water present? NA
Condition of well Pel‘gce()’ Any indication of surface runoff in well? NA
Weather Sunniy Air Temperature:
Notes: ’
STATIC WATER LEVEL PRIOR TO PURGING
pate: & 13-1€ Time: ] YO0 AR )
Depth to Water: l- K ’ Measured with: Chalk & Steel Tape
Length of Well: 3 ‘f 4 KU ’ Decontamination: Pre Steam Cleaned DI Water
WELL PURGING
*Date: g" l 3 - ) ‘ﬂ Begin Time: ’ L‘ O 5 AMm Purging Equipment: Peristaltic Pump
End Time: AM/PM Decontamination: Pre Steam Cleaned Dl Water  Other
CALCULATION OF 1 CASING VOLUME
ff.  Length of well Yield: D Low
ft. - depth of water (before purge start) If low, recovery time:
ft. =length of water column
x conversion factor (2" well) 0.16 Actual volume purged gallons
Gal. =1 casing volume Actual purge flow rate mi/min or
t/min
Notes readings Yaten, _as gime readipgs due o hith
1low” radfe g,v/° rq Warjable [ecd/ ngs
Time Volume Depth to pH Conductivity Turbi&?ty D.O. Temp ORP
(gallons) Water {sV) {mSfcm) (NTU) (mg/L) (°C)
(Feet)
<0.33' +/-0.1 +3% +10% +-10% +- 5% +/-10mV
Start:
1545 794 | O.bA5 ¥ 45.Y5 13.22 -}
1550 7.4¢ | 6-6bo 9 s /7 -9 /1407 -
¥,
1555 7.99 | 0-6od © 1Y) /14-55 -~
|FInaI:
S_g_ﬂﬁ.ml-l-il‘-ﬂnu\nm\
Date: - AM/PM Method  Peristaltic Pump
Appearance of Sample: Nual Sample Flow Rate: ml/min g
min
SAMPLE BOTTLE COLLECT| 2-250 ML HDPE (no preservative) \
Nafne Stanley Krenz Company: AECOM

—




- Low Flow Ground Water Sample Collection Record
A=COM

bNelllD: l B"@OQ\ mw -3
Client: MDEQ

Project:  Westomith-Gecsdatt L0XC. ). (v M}’//'lcj , ML
Project:  o64s6ae—( - 08499

[insPECTION

Label on well? YES @ NA Is cap locked? YES @ NA
|is reference mark visible? 4@7 NO NA Standing water present? YES @7 NA
Condition of well PQ I“F 4’ Any indication of surface runoff in well? YES @ NA
Weather Y Sunn 1‘/ Air Temperature: 705

Notes:

e 1 —

L]

STATIC WATER LEVEL PRIOR TO PURGING
|Dale: (g’ 13 '/JK Time: /0 (‘l 6 ARyPM

IDepth to Water: 14 / Measured with: Chalk & Steel Tape

Length of Well: ""] KX i Decontamination: Pre Steam Cleaned DI Water
WELL PURGING 5 6 d / p
e AL DU Mers.éle Pum
Date: [€ ’ 5 ’ % Begin Time: ) / 00 MPM Purging Equipment: Rerietaltie-Rump P
End Time: AM/PM Decontamination: PieS(eam Cleaned Diwater  Other

CALCULATION OF 1 CASING VOLUME W

ft. Length of well Yield: /@ Ltow

ft. - depth of water (before purge start) . If low, recovery time:

ft. =length of water column

x conversion factor (2" well) 0.16 Actual volume purged gallons
Gal. =1 casing volume Actual purge flow rate mi/min or
; LUmin
Notes ; ﬂ’ 6 n a "’M 2 dm '(
% Mgz izw [afe 4iVing g/é{r;qb/e _Mm(inlsﬁ
Time Volume Depth to pH Conductivity Turbidity D.0. Temp ORP
(gallons) Water (su) {mS/cm) (NTU) (malL) (°C)
(Feet) :
<0.33' +/-0.1 +3% +10% +/- 10% +/- 5% +-10 mV
|Start;
1190 i) | (9.98% &5 1517 155 -
1194 29 1 0.499% | &K 5. 1101 r%?_

RE) 207 | 0.5000 | jlo | - 10./9 ~53

Final:
SAMPLE COLLECTION
bate—_ Time: AM/PM Method  Peristaltic Pump
AppearanceofSamp\ Actual Sample Flow Rate:

L/min
SAMPLE BOTTLE COLLECTED: 2-250 ML HDP)

[SAMPLING PERSONNEL
Name S renz

Company:




Low Flow Ground Water Sample Collection Record

A=COM
i W .
Client: MDEQ
Project: Wurtsmith, Oscoda, M|
Project#: 60518528
[insPECTION
Label on well? YES w NA Is cap locked? YES NA
|!s reference mark visible? YES @ NA Standing water present? YES NA
Condition of well 9/‘& (& ‘L‘ Any indication of surface runoff in well? YES , NA
Weather "Sun ny Air Temperature: (j{') <
L4
Notes:
v, %07/ / Orsptn /mf.nl
VWULC DUYYIUVITIEI T
JSTATIC WATER LEVEL PRIOR TO PURGING
pate: & /01 & Tme: 0805 Gpm ,
A
Depth to Water: ‘A, / Measured with: Chalk & Steel Tape
Length of Well: ] - 7 Decontamination: Pre Steam Cleaned DI Water Othe
WELL PURGING
Date: % ‘/ ﬂ "/ ﬁ/ Begin Time: 0 g 0 5 mPM Purging Equipment: Peristaltic Pump
End Time: AM/PM Decontamination: Pre‘Steam Cleaned Dl Water  Other
ew
CALCULATION OF 1 CASING VOLUME
ft. Length of well Yield: @ Low
ft. - depth of water (before purge start) If low, recovery time:
ft. =length of water column
x conversion factor (2" well) 0.16 Actual volume purged gallons
Gal. =1 casing volume Actual purge flow rate 3: watfmirror™ ‘7;%7 -
“Efeni "M
noes _V10aSurements are faken by Fijing Flow cel 71
4o YKy gras meaéume nts bue fo” high tlow
i rfa /\eadd_lms
Time Volume Depth to pH Conductivity Turbitﬁy D.O. Temp ORP
(gallons) Water (Su) (mS/cm) (NTU) (mg/L) (°C)
(Feet)
<0.33' +/- 0.1 +3% +10% +-10% +/- 5% +-10 mV
|Start:
oQu4s 243 | 6.957 g /5.7 10.30 L 4
L1lo | 097 5 1 £.5% 100-27 ={9
Final:
SAMPLE COLLECTION
Dats ~~——_ Time: AM/PM Method  Peristaltic Pump
Appearance of Sampl\ Actual Sample Flow Rate: mi/min or
Ui
SAMPLE BOTTLE COLLECTED: 2-250 (no preservative)
I?'M'7 — =
AMPLING PERSONNM
Name Stanley Krenz Company:
\\




Low Flow Ground Water Sample Collection Record

A=COM

Well ID: I ‘ 009 M - 5
Client: MDEQ
Project.  Wertsmith,GseodarMi L& i€ Margiethe, (rayliaq, mz
Project#: 66548628~ (005@ ?)'10 q
[insPECTION
Label on well? YES NA Is cap locked? YES @ NA
Is reference mark visible? YES NA Standing water present? YES @ NA
Condition of well D QP'F&-{’ Any indication of surface runoff in well? YES ; @V NA
Weather Suns y Air Temperature: 6’0 S
Notes:
' A A WO W |
béet t BFQVE l0"{ OriT
[STATIC WATER LEVEL PRIOR TO PURGING
pate: &'~9 + |4 Time: | 714 AWl
Depth to Water: 9 Qq'! Measured with: lectroni Chalk & Steel Tape
Length of Well: 3 ‘{ . ?5 ! Decontamination: Pre Steam Cleaned DI Water
WELL PURGING 5 R P
~C) - wbmeirs, §le an
Date: q q I g Begin Time: ’ 7 M AW@ Purging Equipment: Resetattic-PTUIMD
End Time: AM/PM Decontamination: Pre Steam Cleaned DI Water  Other
CALCULATION OF 1 CASING VOLUME
ft. Length of well Yield: @LOW
ft. - depth of water (before purge start) If low, recovery time:
ft. =length of water column
x conversion factor (2" well) 0.16 Actual volume purged gallons
Gal. =1 casing volume Actual purge flow rate 2: "“““““-gq, , ”
e TP
noes_M0abuemonts pre Jaken by P. llipg the Loy col
Mb _Miasugmens, 2
faamp
Time Volume Depth to pH Conductivity TurbithT D.O. Temp ORP
(gallons) Water (Su) (mS/cm) (NTU) (mg/L) (°C)
(Feet)
<0.33' +/- 0.1 +-3% +10% +/- 10% +/- 5% +-10 mV
{Start:
” [/ T
1 420 .20 1 0,563 20 Z-95 ) -5
3 .57 | 0572 | %o 205 /353 [=52
1§50 2] 0.5%5 | &0 735 (279 -3
Final:
S. LE COLLECTION
Date: Time: AM/PM Method  Peristaltic Pump
Appearance of Sample: Actual Sample Flow Rate:
L/min
SAMPLE BOTTLE COLLECTED: 2-250 ML HDPE (no prese]

Company: AECOM

[SAMPLING PE PER"S-O'N:EL//
Name Stanley Krenz
R —




A=COM

Low Flow Ground Water Sample Collection Record

Fell ID:

695

v/l iad

g:::;;::}: Ml Lake margtthe, {royling, ps

Project#: 50548688 0'6&,‘5 Yot
|iINsPECTION
Label on well? YES g NA Is cap locked? YES ﬁ NA
Is reference mark visible? YES NA Standing water present? YES @) NA
Condition of well Ff {: M Any indication of surface runoff in well? YES @) NA
‘Weather 'rm’/l Air Temperature: D/ ’S
INotes: .

v

L

/

AR
IJZ Gal.

=length of water column
x conversion factor (2" well) 0.16

=1 casingvolume w 16 = || ,“M 70]/

STATIC WATER LEVE] PRIOR TO PURGING
bate: 6 ~21-1 Time: 8§37 &apm
Depth to Water: 5 8¢ . Measured with: ectromic Ta Chalk & Steel Tape
Length of Well: | a . l(o s Decontamination: Pre Steam Cleaned ater
WELL PURGING
{Date: g, 9” l - l ( Begin Time: t} gl Lt 0 @PM Purging Equipment: Peristaltic Pump
End Time: }’” [ 6 Apm Decontamination: PSteam Cleaned DI Water  Other

CAL ULATI9N OF 1 CASING VOLUME

14 ft.  Length of well Yield: HIGH
— .27 7 "

5‘ 3[ - depth of water (before purge start) If low, recovery time: Sour

Actual volume purged
Actual purge flow rate

J& 0 allons
_Q_g:Q\T_iWy 1)

rCodings jaken a5 gmd peadings At Yo Sneonsis pent

Notes
floyw rate
Time Volume Depth to pH Conductivity Turbidity D.O. Temp ORP
(gallons) Water (SV) {mS/cm) (NTU) {mg/L) (°C)
(Feet) '
<0.33' +/-0.1 +3% +10% +-10% +/- 5% +/- 10 mV
Start:
1095 %04 | 0.53% EF.) [(p- 29 115 -<o
o)y X951 0:529 | 13 15.82 77 [ -G3
1015 Kol @,8%Y | 1 19-97 T FN c 5/
IFInaI:
PLE COLLECTION
:g\ Time: AMPM Method Peristaltic Pump
Appeamncm\ Actual Sample Flow Rate: min or
\ L/min
SAMPLE BOTTLE COLLECTED: w
[SAMPLING PERSO \
{Name Mﬂﬂ—/ Company: AECOM
x




A=COM

Low Flow Ground Water Sample Collection Record

Well ID: Igﬁg@g Wi -2 |

Client: MDEQ v
Project: W TSTRTI Gooedarit f,ﬂl(? M’V//th ’ C*m}/(d’ ML
Project#: 60648838 ‘90 5@ 3‘{ 0 7
|INsPECTION
Label on well? YES NA Is cap locked? YES NA
Is reference mark visible? YES N NA Standing water present? YES NA
Condition of well pl’f‘ Any indication of surface runoff in well? YES 4 NA
Weather ! 0\!8(‘(&34‘/ rein Air Temperature: (Q 0>
Notes:
: nd
vy
|sTATIC_ WATER LE\? PRIOR TO PURGING
pate: B -1~ Time: lgt 0 Aw@
7 T
|Depth to Water: H A ] Measured with: @ Chalk & Steel Tape
Length of Well: 9 5111 ! Decontamination: Pre Steam Cleaned DI Water Other
WELL PURGING ,
g,/} 1=1% g Submerssble Pump
Date: Begin Time: } ’ 5 AM/PM Purging Equipment: ResistaitiePmp
End Time: AM/PM Decontamination: Pre Steam Cleaned Dl Water  Other
b@l sigte
CAﬁCULﬁa'lrﬁN OF 1 CASING VOLUME
5- f.  Length of well Yield: @ Low
l‘\4 ¢ 1 ft. - depth of water (before purge start) If low, recovery time:
n, » ‘ 5 ft. =length of water column
x conversion factor (2" well) 0.16 Actual volume purged 3 5 gallons
'1).'1‘) <€ Gal. =1casingvolume YA 35, W7 Actual purge flow rate mifviR.er 3 al / Y
Léprriry my
e
Notes fQNA:YHS W\(Qﬂ as avb Semfles
v 7 1
Time Volume Depth to pH Conductivity Turbidity D.O. Temp ORP
{gallons) Water (Su) (mS/cm) (NTU) (mgiL) °c)
(Feet) ’
<0.33 +/-0.1 +3% +10% +-10% +-5% +/- 10 mV
|Start:
ol 7.95 9.31& 12 45.2) .0/ —a
150 -l - YL | &:51% 1> 23.24 L0 o ~(7
55 S o5 o 317 5 .93 20. 1K -28
Final:
SAMPLE COLLECTION
D?le:k Time: AM/PM Method  Peristaltic Pump =
Appearance of Sample: Actual Sampl mb/min or
SAMPLE BOTTLE COLLECTED: 2-250 ML HDPE (no preservativ:
FSAMPLING PERSONNEL
Name Stanley Kre Company: AECOM

N




Low Flow Ground Water Sample Collection Record

A=COM
IWelIID: IO_’,.(905 MW-> I

Client: MDEQ v

Project: mithr-GecoderMl (,a,[e Warq e, | reyling, T

Project#: 49018528~ (p o 5(0?’{ oY
|insPECTION
Label on well? YES @ NA Is cap locked? YES & na
|is reference mark visible? YES @ NA Standing water present? YES @ NA
Condition of well Pe (\Fe(_"’ Any indication of surface runoff in well? YES @7 NA
Weather ' fa/n Air Temperature: l1e’s
Notes:

STATICQ;IATER LEVEL PRIOR TO PURGING

-3l-1 Time: 10 &€ &yem

A A4n

=length of water column

150

Date:

%0’ Measured with: Chalk & Steel Tape

‘4, 3 -l 3 ’ Decontamination: Pre Steam Cleaned DI Water

- -~ -7
Date: (G g' ' 7 Cé Begin Time: 149 .5 () [@IPM Purging Equipment: Peristaltic Pump
End Time: AM/PM Decontamination: Pre_Steam Cleaned DI Water  Other
lew Tubing
CALCULATJON OF 1 CASING VOLUME
430 . Lengthof well Yield: @ Low
vl ft. - depth of water (before purge start) If low, recovery time:

x conversion factor (2" well) 0.16 Actual volume purged gallons

M 0")\) O‘ Gal. =tcasingvolume X [0 = (U 6 ,% Actual purge flow rate slmio.or [ «/’

- GamQles Weren ao ¢lub ;AMIPLQS

Time Volume Depth to pH Conductivity Turbithy D.O. Temp ORP

(gallons) Water (SU) {mS/cm) (NTU) {mgiL) (°C)
(Feet) :
<0.33' +-0.1 +3% +10% +-10% +- 5% +-10mV
|Start:

[ 1405 - 195 | 0.3) 7 3300 /.57 )
T — | goO | 0.314 &y £1.55 10259 =31
115 el 0N | @510 ) 4 15.90 9.5 1) -Lo
Final:

I—Tnou
Eg:::"“‘o\ Time: AM/PM Method  Peristaltic Pump

Appearance of Sample: Actual Sample Flow Rate:

SAMPLE BOTTLE COLLECTED:

\




A=COM

Low Flow Ground Water Sample Collection Record

SAMPLE BOTTLE COLLECTED:

SAMPLING PERSONNEL

Name; NQC&\-.\ KQSC‘\C"Q.

J A%o b bis

L/min

wellio: | C G- Mo\ [Q‘o)

Client:

Location:

Project #:
INSPECTION
Label on well? YES (no) Is cap locked? @ NO
Is reference mark visible? YES m Standing water present? YES %
Condition of well 6—{’ i\ Any indication of surface runoff in well? YES .
Weather CLQ - Air Temperature (;7 5
Notes:
[STATIC WATER LEVEL PRIOR TO PURGING
Date: O4 ’L‘S‘ 1% Time: OGP\R AM/PM
Depth to Water \ t q 5 Measured with: onic Tap Chalk & Steel Tape
Length of Well: \ % l Y Decontamination: Pre Steam Cleaned % Other
WELL PURGING
Date: QG\ \2< ‘ \Y Begin Time: Gq L\ 5 AM/PM Purging Equipment: % wg—k“*

X ¢
End Time: \ (@) L\ O AM/PM Decontamination: Pre Steam Cleaned DI Water  Other

CALCULATION OF 1 CASING VOLUME

WAS #  Lengthofwel Yield: @ Low

I AU ft. - depth of water (before purge start) If low, recovery time: e
ft. =length of water column
x conversion factor (2" well) 0.16 Actual volume purged E) 2 gallons
Gal. =1 casing volume Actual purge flow rate BQ Y ml/min or
L/min
Notes
Time Volume Depth to pH Conductivity Turbidity D.O. Temp ORP
(gallons) Water (SU) (mS/cm) (NTU) (mg/L) (°C)
(Feet)
<0.33' +/- 0.1 +-3% +-10% +/- 10% +/- 5% +/- 10 mV.
st (015 [2% | L1} [ G2 [ 6353 | 246 |- %0 2.%0 -32.9
\s2o |42 [ 1.13 GGs | o-15t 13U 1.%5 2.%2 MRS
s w6 [V 1% 2.0 4 AsG .26 .89 2.9 -S9.4
6% | 5.0 | (.1F 1.1S | 613 NN .63 12.24 -67.2
% | 5.2 | 1.1% 1.22 | 61sH LY 57 12.G2 o [+i7)

Flnal
SAMPLE COL CTION
Date: 00\ Time: 1OUO AM/PM Method  Pcict-the By np Ghiroars
Appearance of Sample: C;\(K/ Actual Sample Flow Rate im mi/min or

Company.

AECOM




A=COM

Client:
Location:
Project #:

Low Flow Ground Water Sample Collection Record

Well ID:

(G- MLWOOL O O

INSPECTION

Label on well?

Condition of well
Weather

Notes:

Is reference mark visible?

STATIC WATTR LEVEL PRIOR TO PURGING

YES

YES
Go

Q\QCJ

B

Is cap locked?

Standing water present?

Any indication of surface runoff in well?

Air Temperature

A

pate. 651218 Time: 0133 AM/PM o )
Depth to Watelr: \ 19 Measured with: Electronic Tape Chalk & Steel Tape
Length of Well: a § -0} Decontamination: Pre Steam Cleaned ;@ Other
FW_ELL PURGING
Dt \CEAS O "& = ‘ \X  egintime: _ ODO AM/PM Purging Equipment: Ragklt, QA
End Time: \ ! ?)S AM/PM Decontamination: Pre Steam Cleaned Dl Water  Other
E v
CALCULATION OF 1 CASING VOLUME
A9 & Lengthofwel Yield: V@ LOW
i" 25 ft. - depth of water (before purge start) If low, recovery time:
ft. =length of water column
x conversion factor (2" well) 0.16 Actual volume purged = gallons
Gal. =1 casing volume Actual purge flow rate ‘ E%U ml/min or
L/min
Notes
Time Volume Depth to pH Conductivity Turbidity D.O. Temp ORP
(gallons) Water (SU) (mS/cm) (NTU) (mg/L) °c)
(Feet)
<0.33 +/- 0.1 +-3% +-10% +/- 10% +/- 5% +/- 10 mV
swello> [2.% [ 125 [ 7% | 0 R .50 ©.5% .53 Q0.6
Wo [u.a| las [ | 6.6% 1.6S 6.2 [1. Sl qu.0
WS [u.G [ 128 [71.62 | §.co? 0 S0 . 4T .53 2.3
Voo [so [ (25 [ R.03 | 6.66% 1.03 G- 37 X $5.9
s [ S.2 26 | $.04 [ d- Gox L2 b.2s LG 13.2
Nao | 5.4 20 | %10 | §-603 LY b .06 1M1 16 .5
Final
SAMPLE C LLEQTION
Date: ‘IK A T WS AM/PM Metnod _ Fensithe P tp GLIR0G2 5 n3sr«
Appearance of Sample C\ﬂ«v Actual Sample Flow Rate 3 Qb ml/min or
L/min
SAMPLE BOTTLE COLLECTED: & Q§0 L k\\-\\gj;
'SAMPLING PERSONNEL
Name; M-\C\“ f—\ \20 SC; S 4 Company: AECOM




A=COM

Low Flow Ground Water Sample Collection Record

Well ID: |~ 6 - Mhaoo) - Yo ,0
Client:
Location:
Project #:
INSPECTION
Label on well? YES NO Is cap locked? YES <HOS
Is reference mark visible? YES Standing water present? YES
Condition of well 6073‘) Any indication of surface runoff in well? YES
Weather Cle~ Air Temperature: 6’3 ¢
Notes
STATIC WATER LEVEL PRIOR TO PURGING
Date: O Kt % Time: Q4230 AM/PM -
Depth to Wa\er: l . 2& Measured with: e Chalk & Steel Tape
Jf‘ngth of Well: ?ﬂ\GQ Decontamination: Pre Steam Cleaned pvate
WELL PURGING
|pate: ©ON \ QK\\\ Begin Time \ \ L\S AM/PM Purging Equipment: %‘Whﬂ'w D‘) -
End Time \ & 30 AM/PM Decontamination: Pre- Steam Cleaned DI Water  Other
T
CALCULATION OF 1 CASING VOLUME
39.¢f, ft  Lengthof well Yield @ Low
\ & 2 !Z ft - depth of water (before purge start) If low, recovery time: B
ft =length of water column
x conversion factor (2" well) 0.16 Actual volume purged 3 q gallons
Gal. =1 casing volume Actual purge flow rate 3@ ml/min or
L/min
Notes
Time Volume Depth to pH Conductivity ;Turbidity D.O. Temp ORP
(gallons) Water (SU) (mS/cm) (NTU) (mg/L) (°c)
(Feet)
<0.33' +/- 0.1 +-3% +-10% +/- 10% +/- 5% +-10 mV
sat: OO0 [ 25 [ {124 [933 [ 0.34 2T b.30 133 16 |
1208 |23 [\a24 [74d Q-3CR 3 5L G 2% THEY 122 %
0 120 | \28% [7.90 06-369 L. \Y4 6.3 11T 130 .1
1S |33 [ \qu [9.05 [3.36X .56 623 [XY) 12S. |
20 | 3G | 12s [T.8S | 0265 1.Gu © .29 (.92 2%-§
Ras | 39 | 1o¢ | 302 | G.26% |39 ©.30 10.9S 133.§
Final:
SAMPLE \:ou ECTION
Date: 04125 {\R Time: \13() AM/PM Method :PE/’S A M C pl}f‘f'
' Cles Zan
Appearance of Sample: Actual Sample Flow Rate: mi/min or
L/min
SAMPLE BOTTLE COLLECTED: A 250 oL GeMly
[SAMPLING PERSONNEL
Name: M\(/\lpl (ZO<,C'\ Rq Company: AECOM




A=COM

Low Flow Ground Water Sample Collection Record

wane: | ¢ 61-MW g2 — 14.90

Client: 'DQQ ’ s -

Location: G‘

Project #: )

la?H ¢°l e

INSPECTION
Label on well? @ NO Is cap locked? ‘6°\*5 @ NO
Is reference mark visible? @ NO Standing water present? YES @
Condition of well Guao(‘ﬂ Any indication of surface runoff in well? YES p l@)
Weather _Smn,u Air Temperature: ’? 3
Notes:

STATIC WATER LEVEL PRIOR TO PURGING

Date: ‘1 .’1’5.)’ 0 Time: 1¢d2 m

Depth to Water: E’ / :5 5 Measured with: ectronic Tape Chalk & Steel Tape
Length of Well: , & 0"( Decontamination: Pre Steam Cleaned DI Water Other
[WELL PURGING
Date: all/ZS ’[I ?) Begin Time: ’ , Lhé @PM Purging Equipment: ?E}(\S-"Q/J'l ) C
End Time: (21lS AM/éﬁll' ) Decontamination: Pre Steam Cleaned DI Water  Other
CALCULATION OF 1 CASING VOLUME
l‘_—l . Qﬁ ft. Length of well Yield: @ LOW
/ 5 5 3 ft. - depth of water (before purge start) If low, recovery time: A [&
|1-- é S ft. =length of water column
x conversion factor (2" well) 0.16 Actual volume purged l ‘} gallons
2 N 4 Gal. =1 casing volume Actual purge flow rate 4 w-
Notes !
Time Volume Depth to pH Conductivity Turbidity D.O. Temp ORP
(gallons) Water (SU) {(mS/cm) (NTU) (mg/L) (°c)
(Feet)
<0.33 +/- 0.1 +-3% +-10% +/- 10% +/- 5% +/- 10 mV
sat:1Sp |03 | VWD | L] 655 O-2| 3.3 [2.t  R723
ssS [0.v Lo | 32 055 0-3%1 2.33 2. [ty S
1206 104 [llep [ 37| OS5 | O34 3.1 2. [453.1
(t1¢s | 1.2 wd 34| OsSs O-5 p 5«1 B (2.4 ltHy.
(2tg 115 | [ A5 ] 6.SS Q@AY 3.3 [2-lo 313S |
ATIRTRY, L (V- ©.55 0.%% =2 $4 (2.5 |4502
Final: A
SAMPLE COLLECTION .
pate: 9 !Z,% |5 Time AM/PM Method Q@f“ss«u‘r‘\"ﬂ
A f Sample: il Actual S Flow R v p
ppearance of Sample ¢ \ﬁ.f}. ctual Sample Flow Rate 3 @ r
SAMPLE BOTTLE COLLECTED: 2- & FLSOM\"
[SAMPLING PERSONNEL
Name: w ¥ ei QX\D \% Company AECOM




n =CO M Low Flow Ground Water Sample Collection Record

weiio: | (* 1~ N\\W @z — 15'¢

Client: )
Locatlon G,

MF
Pro;ect#u ‘;t’?“' ¢ﬂ ¢7—

INSPECTION b

ol
Label on well? @ NO Is cap locked? @ NO
Is reference mark visible? (ES ) NO Standing water present? YES @
Condition of well Ged Any indication of surface runoffin well?  YES NS
Weather %\J\(\ [avv} Air Temperature: ’73 "F—
Notes: ’

STATIC WATER LEVEL PRIOR TO PURGING
pate 9 25 [1 8 Time: | O Gvem

Depth to Water: ]. l—l "f Measured with: lectronic Tape Chalk & Steel Tape

Length of Well: 25.19 Decontamination: Pre Steam Cleaned @ Other
|W_ELL PURGING _l{
Date q IZS) i 6 Begin Time ‘7-’2- Purging Equipment Qu \%\-al C
End Time \’L AMm Decontamination Pre Steam Cleaned DI Water  Other
r N

CALCULATION OF 1 CASING VOLUME

Zs-l? f Length of well Yield @ Low
’- ft. - depth of water (before purge start) If low, recovery time & A

2 5, a:s ft. =length of water column
x conversion factor (2" well) 0.16 Actual volume purged 5 2 2 gallons
5 s E 2 Gal

=1 casing volume Actual purge flow rate z S zi r@or
- L/min
[Time Volume Depth to pH Conductivity '-I'urbidity DO Temp ORP
(gallons) Water (SU) (mS/cm) (NTU) (mg/L) °c) .
o 5 (Feet)
<0.33' +/-0.1 +-3% +-10% +/- 10% +- 5% +/-10 mV
start: rz % (159 [72¢ [¢p.uel [ 254 @2 | (6.2 1565
2% 1[5 711 | w3’z | D F TR [P . & +Se.lo
Hd (2 Bdl l Y | [5% 214 HAT | - P Ig. %\ $ . +R.%
245 L7 [\sY [7-36 [ p.ur3 5.2"\ i@ °1 B4 oA [FLlS
259 .9 [[.e [Z3L [e.ard | 4.5%F 135 0.4 AP

Final:
[SAMPLE COLLEGTION ‘Ll
Date. T 1 Time: llaﬁ AMEM) Method QUiS‘\’(L) C.
’ =
Appearance of Sample: C/LLO. {/ Actual Sample Flow Rate: S or

min

SAMPLE BOTTLE COLLECTED 2. LSOMEL.

SAMPLING PER

K
Eame C/VLQ (f(% Company AECOM




A=COM

Low Flow Ground Water Sample Collection Record

well 10: | CCq - AN Bp 2~ 35.¢
client: DEQ
Location: Gr Ln" N\",
P t#:
rojec b p’ﬁj (43(_‘ m?'
|insPECTION Bo\’\S
Label on well? ED NO Is cap locked? &S NO
Is reference mark visible? \@ NO Standing water present? YES o
Condition of well Glmd Any indication of surface runoff in well? YES @
Weather SW\M Air Temperature 75"9
Notes '
STATIC WATER LEVEL PRIOR TO PURGING
Date: 4 l'bSl |15} Time: (PASS @pﬂw
Depth to Vl\Iater;' | LQ 3 Measured with: Chalk & Steel Tape
Length of Well: ?)'—l R L2 Decontamination: Pre Steam Cleaned @ Other
WELL PURGING
Date q !7,5 ! | % Begin Time 15 - 2—5 AM@ Purging Equipment: E’(‘]S:‘g lll‘(.
End Time ls '55 AM@ Decontamination : ned DI Water  Other
CALCULATION OF 1 CASING VOLUME
M ft Length of well Yield: @ LOW
I. I 4 ﬁ ft - depth of water (before purge start) If low, recovery time I\_’
31 1’1’ ft =length of water column
S 7¢ x conversion factor (2" well) 0.16 Actual volume purged l l gallons
vViIS. Gal. =1 casing vol Actual purge fl
‘ a casing volume ctual purge flow rate M%
Notes
Time Volume Depth to pH Conductivity Turbidity D.O. Temp ORP
(gallons) Water (SU) (mSicm) (NTU) (mg/L) (°c)
(Feet)
06 <0.33' +/- 0.1 +-3% +-10% +/-10% +/- 5% +/-10 mV
st 1S3S| (@M | 3P | F25 | FBWTF | 24D 4.1 ®.S Hlosne
1SHG [ @ 1B (FP | F3S | B.-eHd | 1D.7F 124 [} +10lo-?>
[SUS] 1 | 1.3c¢p |28 | -2l .51 h.-99 ip.lo [+]0SS
ISS¢]| 1.9 AP [T#49 | £355 [ HHE V2% \bp-le [+103.5
1555 | 2.3 AP | Fu | @.252 | 34O YZ.95 1gs.b4 | +102.2
Fina:}5S5_| 2.1 36 =242 | 0352 3'§F5 lz43 2.4 b loz2
SAMPLE COLLECTIDN .
Date: q J’LS |® Time: l s '6 S AM/@ Method 6“5 "a( C
Appearance of Sample: (‘W Actual Sample Flow Rate: zg@ @ or
L/min
SAMPLE BOTTLE COLLECTED: 2 ~ ZSO M(——
ISAMPLING PERSONNEL
Name: K . éf m /é Company: AECOM




A=COM

Low Flow Ground Water Sample Collection Record

welio: [CG - MROO3 - 140

Client:

Location:

Project #:
INSPECTION
Label on well? @ NO Is cap locked? @
Is reference mark visible? YES @ Standing water present? YES
Condition of well Ga"‘l Any indication of surface runoff in well? YES
Weather C/k&- Air Temperature 7@
Notes:
STATIC WATER LEVEL PRIOR TO PURGING
Date: Oq 7—% r\QL Time: \@36 AM/PM

Depth to We:ter: % 20 Measured with Eleévteg pe Chalk & Steel Tape
Length of Well: | S ‘\ ‘ Decontamination: Pre Steam Cleaned ?Wa;g Other
WELL PURGING
Date: Oc\‘ 1S ‘ \QL Begin Time |SO§ AM/PM Purging Equipment. Pﬂls’k“”ﬁ p“ ry)
T T )
End Time ‘ S"\S AM/PM Decontamination: Pre Sgeam Cleaned DI Water  Other
CALCULATION OF 1 CASING VOLUME
S5-1' & Lengthofwel Yield @ LOW
(13.7_0 ft - depth of water (before purge start) If low, recovery time
ft =length of water column —ia 4 - o
x conversion factor (2" well) 0.16 Actual volume purged /lfF gallons
Gal. =1 casing volume Actual purge flow rate ‘BQQ mi/min or
’ » L/min
Notes
Time Volume Depth to pH Conductivity Turbidity D.O. Temp ORP
(gallons) Water (Su) {mS/cm) (NTU) (mg/L) °c)
(Feet)
<0.33' +/- 0.1 +-3% +-10% +/- 10% +/- 5% +-10 mV

sart: 1520 [ 1.5 322 [33u O 2133 3.51 1251 -6+

1525 1. QX [334% | 6.510 2 %S R T2 1289 =B |

1536 2.t %22 | #5% | 0.5 [ OF }-090 12.33 =]

(536 | 2 G2 |3.S9 0. SH .U $.96 | 4. 2% -4 9

pguo | 373 A |[1.5% ASS) 129 999 12.50 ~S4.6
Final:
SAMPLE COLLECTION =
Date: 4 ’IS,T\K Time: 1S4S AM/PM Method Pengt-he P Y
Appearance of Sample; C;\zf,(r Actual Sample Flow Rate: 30_0 mi/min or

k “‘0 L/min

SAMPLE BOTTLE COLLECTED: 2 A0 nl seagle W
SAMPLING PERSONNEL
Name: M\C\\“\ l<°SC\°L Company: AECOM




q =Co M Low Flow Ground Water Sample Collection Record

Well ID: CG, MO0 2-272.0

Client:
Location:
Project #:

INSPECTION

Label on well? @ NO Is cap locked? YES ©
Is reference mark visible? YES @ Standing water present? YES ND)
Condition of well Gosd Any indication of surface runoff in well? YES @
Weather Cles( Air Temperature: 30

Notes:

STATIC WATER LEVEL PRIOR TO PURGING
pate: 64| 25 |\ e 1OSS AM/PM
L v
Depth to whter N\ SO Measured with Chalk & Steel Tape

Length of Well 2 QA Decontamination Pre Steam Cleaned r Other
WELL PURGING

Date: G‘\Y’Lg % Begin Time \(; o] @) AM/PM Purging Equipment: PG‘\ §+~“"K Ps 2%
End Time \ 63§ AM/PM Decontamination: Pri iiiam Cleaned DI Water  Other
CALCULATION OF 1 CASING VOLUME
DA% & Lengthofwell Yield: @ LOW
- ft. - depth of water (before purge start) If low, recovery time:
ft. =length of water column
x conversion factor (2" well) 0.16 Actual volume purged Q-b‘ gallons
Gal. =1 casing volume Actual purge flow rate ;3! SD ml/min or
L/min
Notes
Time Volume Depth to pH Conductivity Turbidity D.O. Temp ORP
(gallons) Water (SU) (mS/cm) (NTU) (mg/L) (°Cc)
(Feet)
. <0.33' +/- 0.1 +-3% +-10% +/- 10% +/- 5% +/- 10 mV

sat:l\S |1\ [ 79% 0. 369 <.\1 RUUL O M Gi |

® [ VF [ s [543 | 0.269 3.8 9.6\ 6.6V 6CY

035 | Dt | %42 [ $.0F [ O-368% 726 DR 10.S3 76-%

20 | Q.4 | SW\ | 0% | 0>y Gy R.5! ToRnt 3.y
Final:
SAMPLE COLLECTION
Date: O™ QXI\& Time: \G%’S AM/PM Method Pc,‘lg-\-J-\'\c p\)b\[

=) i
Appearance of Sample: (. ,\p,', Actual Sample Flow Rate é }O ml/min or
— L/min

SAMPLE BOTTLE COLLECTED 3 20 WL by

SAMPLING PERSONNEL

Name: M ¢/ K*)SO q Company AECOM




A=COM

Low Flow Ground Water Sample Collection Record

weno: [ C &~ \AW EBY /4.6
Client:
Location kL dnT
Project #: lp‘;;,llﬁg?' ¢ c\
|insPECTION | B
Label on well? ED NO Is cap lacked? @§° NO
Is reference mark visible? ‘@9 NO Standing water present? YES @
Condition of well G”d Any indication of surface runoff in well? YES @
Weather { Air Temperature: 5 ‘/ ’F
|Notes:
STATIC WATER LEVEL PRIOR TO PURGING
Date: 7/?.(.(//?7 Time. [orl9 &rrm
Depth to Water: J 2. Measured with: lectronic Tape Chalk & Steel Tape
Length of Well: /3. ?“-I Decontamination: Pre Steam Cleaned @ Other
[WELL PURGING
Date: 9 ‘[7.' (’ ,/l 8 Begin Time /¢ §§ @PM Purging Equipment PUCS ‘)Lﬂ/’é.c-
End Time. [} f 3 (? @PM Decontamination Pre Steam Cleaned DI Water  Other
CALCULATION OF 1 CASING VOLUME i
13.FY & Lengthofwel Yield: G Low
Z . 6q ft. - depth of water (before purge start) If low, recovery time b / &
lQ &5 ft. =length of water column
x conversion factor (2" well) 0.16 Actual volume purged gallons
Z = a Gal. =1 i | Actual fl t g g ¢
al casing volume ctual purge flow rate g?or
Notes
Time Volume Depth to PH Conductivity Turbidity DO Temp ORP
(gallons) Water (SU) (mS/cm) (NTU) (mgiL) c)
(Feet)
<0.33' +/-0.1 +-3% +-10% +/- 10% +/- 5% +/-10 mV.
sart: )45 [ D 1 2.9% |3l | 8-S 3.9 3.4 [h-Y - So.Y
i (1.2 12.9% [1b.LB]| -5 ».17 H.¢¢ 1@.S - sado
15 LW | 29% [lb. LB @-SS 93 .49 [p.S -S/-3
[12d |2.¢ | 2.9 [b-Lb | 6. EL’ L. 37 3.9 L@ (o -si3
Hrs (2.5 [ 297 [le,Wo? | &SV 2% 2. A (. -stl
g |2F 129 [b.tS | ©.50 2.0%F 3. 04 | & = -s/.Y
@-sc 103 3. ¢4 0. ¢ -s/.Y

: PM Method
tlear
2 -

Appearance of Sample:

2SO alLs

SAMPLE BOTTLE COLLECTED:

?e,:n‘s 111 / {3

Actual Sample Flow Rate: 9 g ¢ @or
L/min

SAMPLING PERSONNEL

K.Gcholte

Name:

Company:

AECOM




A=COM

Client:'DeQ
Locationg, gy \.rﬁ MT

Project #: b ﬁ §°\

Low Flow Ground Water Sample Collection Record

Cor- M\ G0 - 308

Well ID:

INSPECTION
Label on well?

Is reference mark visible?
Condition of well

&

NO
NO

Is cap locked?
Standing water present?

Any indication of surface runoff in well?

Weather
Notes

ggf',,; :ﬁmﬁcgy

Air Temperature

J
@60\ 5 o
YES &
YES [ ron)
5 30f

Date: q l‘l-/ﬁ '/L ‘B

STATIC WATER LEVEL PRIOR TO PURGING

Time: L 57—' /PM
Depth to Water: 2 ?"" Measured with: @ Chalk & Steel Tape
Length of Well: 24. T2 Decontamination: Pre Steam Cleaned @Vat_i Other
WELL PURGING
Date: C’ ILUII@ Begin Time: wﬁl"s @/PM Purging Equipment: P&f"s‘/’ /A <
+ #
End Time: ) d"s AM/PM Decontamination: Pre_Steam Cleaned DI Water  Other
CALCULATION OF 1 CASING VOLUME “
2AFZ /. Lengthof well Yield: Low

-T:F’\— ft. - depth of water (before purge start) If low, recovery time:
2. Lg ‘l !é ft. =length of water column
x conversion factor (2" well) 0.16 Actual volume purged ‘ i $ 5'2 gallons
"‘l. 5 Gal. =1 casing volume Actual purge flow rate I/mijg’ or
L/min
Notes Of .
b r
3 5
Time Volume Depth to pH Conductivity Turbidity D.O. Temp ORP
(galions) Water (SU) (mS/cm) (NTU) (mg/L) °c)
(<Foe§;) +/-0.1 +-3% +-10% +/- 10% +/- 5% +/- 10 mV
s Jog | DT (29 755 | o 432 b | 224 9.9 A3 .
6ds [ 1.1 2.9 [3.59 | @D.4uF | 4.5 3.5 9.9 L .b
pp¢ 1[99 | 2.94 12.53 | @-uUpd | 917 VL ) 713l .
198 | [.F | 2.9 |FSe | P-ui3 (-3 3.8y 1.9 =140
g2 (2.9 [ 295 [+5% %_'—\yJL e A 3.8% 9.8 -S43
($25 (2.3 | 295 [FS4 UBA Y. 1 3. 88 9.5 —1s4-1
@3 |03 1 225 |+5% by | 242 | 3.97 (6.6 — 160 .
I$ 25 f 195 350 [bhull (224 | 2.8 (0.F -l4.3
4@ % (145 [#55 [0.4y24y | 42.UL' 3.9\ [6.% /A
[¢gs ».F [2-35 [9.55 [ (.42 | &S 3.0 lg. & ~[L3.§
Finat: 1g59< [2.F |24 [3.5S Ppupr | 8IS 3.90 lg- — 3-S5
SAMPLE COLLECTION
Date uz‘k 2[2} Time: /g‘i j @PM Method Pe/n'S]L /’4?
Appearance of Sample: W Actual Sample Flow Rate or
L/min
SAMPLE BOTTLE COLLECTED L -2SOmL

SAMPLING PERSONNEL

Company: AECOM

IName MGC"D[‘I}




A=COM

ien 3 G
(L::)cattlc? Q\vu\l\mq ; ‘V\,I

Project #: LD ¢Sb3 Hé‘i

Low Flow Ground Water Sample Collection Record

Well ID:

Ca-MmwWodd -40.6

INSPECTION

Label on well? @ NO
Is reference mark visible?

Condition of well

Is cap locked?
Standing water present?

Any indication of surface runoff in well?

Weather J’
Notes:

Air Temperature:

STATIC WATER l.lEVEL PRIOR TO PURGING

CALCULATION OF 1 CASING VOLUME

%9.95 #

Length of well

Yield: @ Low

pate. A|25|1B  time 10 ] Y awem
Depth to Water: 1. : 1q Measured with: Chalk & Steel Tape
Length of Well: '?;O\‘ . ?) 5 Decontamination: Pre Steam Cleaned
[WELL PURGING 74
Date: ’//ZL? ,l ‘9 Begin Time: 0%55 {KMPM Purging Equipment: ?@V‘Slﬂ/ .C—
4 ! —_—
End Time: g 0’ L\ d> @M Decontamination: Pre Steam Cleaned DI Water  Other

lar

Appearance of Sample:

SAMPLE BOTTLE COLLECTED

Actual Sample Flow Rate: ,5% @it

L/min

L -24D L

f

2.3 # - depth of water (before purge start) If low, recovery time: Alﬁ:
AN =length of water column
x conversion factor (2" well) 0.16 Actual volume purged 7' ¢ gallons
5 . ‘ﬂ Gal. =1 casing volume Actual purge flow rate @or
L/min
Notes
Time Volume Depth to pH Conductivity Turbidity D.O. 7emp ORP
(gallons) Water (SV) {mS/cm) (NTU) (mg/L) (°c)
Feet
(<0.33)‘ +/- 0.1 +3% +-10% +/- 10% +/- 5% +/-10 mV
sac@A28| G5 [ 295 [731 [ @#33F | ((o® | A.92 -0 & (IBH
oS D [ 295 (337 [ 324 | oLl | 4.3 4. |19l
120[). 1 | 2.aS | 33T | 0385 l- 1.5% 9.9 30 A
#12s| 1.4 [ 295 [ #34 [ @330 dAl a.123% 14-1 s
Ry > [2.as [F35 | 0240 | poy a2z 10-22 | 4+53.1
FnaigAud | 1.3 | 245 | 355 | @340 (922 /92 +53.1
SAMPLE COLLECTJON 1ln /‘4
Date: a]f/z[/, [@ Time @lPM Method ?6(/ (K% C

SAMPLING PERSONNEL

Name:

LA~ e

1/

AECOM

v




A=COM

Low Flow Ground Water Sample Collection Record

wenip: | C(o ~=MW00S -12.0
Client:
Location:
Project #:
INSPECTION
Label on well? % NO Is cap locked? & NO
Is reference mark visible? ‘Q Standing water present? YES g
Condition of well 600 J Any indication of surface runoff in well? YES
Weather C\ 0\)&1 Air Temperature 50°
Notes:
STATIC WATER IIEVEL PRIOR TO PURGING
pate: 0995 1 tme {OD  awpm
Depth to W'ater: 3 < 6 3 Measured with e Chalk & Steel Tape
Length of Well: |1 2 Decontamination Pre Steam Cleaned D@er Other
WELL PURGING
Date: oq\’d \% Begin Time 00\?0 AM/PM Purging Equipment Pe‘ \'h“’\( P“ +
L
End Time \0 30 AM/PM Decontamination Pregteam.Cleaned DI Water  Other
CALCULATION OF 1 CASING VOLUME
WAL & Lengthof wel Yield @ Low
3 -65 ft. - depth of water (before purge start) If low, recovery time
ft. =length of water column .
x conversion factor (2" well) 0.16 Actual volume purged N gallons
Gal. =1 casing volume Actual purge flow rate mi/min or
L/min
Notes
Time Volume Depth to pH Conductivity Turbidlty D.O. Temp ORP
(gallons) Water (SU) {mS/cm) (NTU) (mg/L) (°c)
(Feet)
<0.33' +/- 0.1 +-3% +-10% +/- 10% +/- 5% +/- 10 mV
sat: 1OW | 4O 9% [ 910 [0 A S.50 1.3y Yo.f
oS [ M3 [3.g2 | 7233 | o0.5WM L S33 L 16 g A
oW [ W [3 [7.49 0556 (23 S.63 s G u
(O §0 |3% [17.6G2 |ae-S51 ) s Y =b.7)
Wao | §.3 [32 [7.32 | 657 =T 5.60 l 33 -I4.5
025 | 5.5 [3%2 [7)76 0.3uk .32 5.93 1. 30 ~15.2
Final: |
SAMPLE COLLECTION P “" 0
Date: 0 a\2% |} Time: O30 AM/PM Method ekt Uy
1
Appearance of Sample: C\ e Actual Sample Flow Rate 301) ml/min or
L/min
SAMPLE BOTTLE COLLECTED: A 250wl Wy
SAMPLING PERSONNEL
Name; M‘ 0\‘ \l'°3C‘\ . Company AECOM




A=COM

Low Flow Ground Water Sample Collection Record

weno: | € -Muo @3 - 25.0
Client:
Location:
Project #:
INSPECTION
Label on well? @ NO Is cap locked? @ NO
Is reference mark visible? @ NO Standing water present? YES §O)
Condition of well C7° A Any indication of surface runoff in well? YES ° =
Weather R(.\‘ ‘\\,} Air Temperature S 0
Notes
[STATIC WATER |.EVEL PRIOR TO PURGING
Date: 60\ 'LS ‘-\QB Time: \Q3® AM/PM
Depth to Water: Measured with @ Chalk & Steel Tape
Length of Well: lq -—"'(D Decontamination Pre Steam Cleaned REWatdr Other
WELL PURGING
Date: Qo\\‘m Begin Time \@?)g AM/PM Purging Equipment: R’,\\d"n"( RM
End Time: \ \ 3 (O AM/PM Decontamination: Cleaned DI Water  Other
CALCULATION OF 1 CASING VOLUME
QM4 30/ Length of wel Yield “@Gh) Low
3}60 ft. - depth of water (before purge start) If low, recovery time: -
ft =length of water column
x conversion factor (2" well) 0.16 Actual volume purged - gallons
Gal. =1 casing volume Actual purge flow rate &m ml/min or
L/min
Notes
Time Volume Depth to pH Conductivity Turbidity D.O. Temp ORP
(gallons) Water (SU) (mS/cm) (NTU) (mg/L) (°c)
(Feet)
<0.33' +/- 0.1 +-3% +-10% +/- 10% +/- 5% +/- 10 mV
sart: 10 |2F | 232 [ 9.03 0- 323 O. 14 5.61 G 0\ Y
0K [ 30 [ 332 | J.4¢ 0-322 Q. 3% S.6o .93 93.¢
Wo | 23 332 [735 [o0.322 |6.1F S.57 .34 q1-4
WS [ 26 [ 332 195.%3% | ©0.207  |6.\§ S.S% .33 ©0.9
Mo | 2& [ 2™ [M G.321 G.\S S.< .39 Hi.D
s [ %2 12334S [373v 8. 29 o.\\ S.S¢ ALY -6\
20 | Y™ 2339 |3.39 0.3 Q.13 S.3% %30 “q.T
s [ 4 [3 36 [+3Xs 0.%3712 SREY S 39 Y03 “T1.q
Fmal
[SAMPLE CQLLECTI TION D
pate._(a Time: \\' DO AM/PM Metnod  Peagtthe Oy -y
Appearance of Sample: C\Lv Actual Sample Flow Rate: 3 g 2 mi/min or
L/min
SAMPLE BOTTLE COLLECTED: QL 250 mb batles
[SAMPLING PERSONNEL
Name: M'n C,\\a.‘ \<°SC“" Company: AECOM




AZCOM

Low Flow Ground Water Sample Collection Record

wetlD: | O, - M, ©OS — k«g,@
Client:
Location:
Project #:
INSPECTION
Label on well? NO Is cap locked? @ NO
Is reference mark visible? NO Standing water present? YES @
Condition of well Cj\)“‘h Any indication of surface runoff in well? YES @
Weather Qm o Air Temperature o 0
Notes:
STATIC WAIER LTVEL PRIOR TO PURGING
pate: 0% 125 [1% Time: |O3L AM/PM
]
Depth to Water: Measured with ectran pe Chalk & Steel Tape
Length of Well: Decontamination Pre Steam Cleaned er Other
JW_ELL PURGING
s @
Date: Oql,lcl 3 Begin Time: “ L\O AM/PM Purging Equipment: pe,\\s“‘~“’ w R’ p
End Time: s AM/PM Decontamination: Pre Sii im Cleaned  DIWater Other
CALCULATION OF 1 CASING VOLUME
AL # Length of well Yield: @ Low
r,l _0\1 ft. - depth of water (before purge start) If low, recovery time:
ft. =length of water column
x conversion factor (2" well) 0.16 Actual volume purged % L gallons
Gal. =1 casing volume Actual purge flow rate 301) mi/min or
L/min
Notes
Time Volume Depth to pH Conductivity Turbidity D.O. Temp ORP
(gallons) Water (SU) (mS/cm) (NTU) (mgiL) ‘c)
(Feet)
4 <0.33' +/-0.1 +-3% +-10% +/- 10% +/- 5% +/-10 mV
start WSS| A0 [ 300 | {8 [0 227 135 LB ~30}
BE® | uM | 200 |30y |00M - 1.1 250 ~R6-3
S [ oy 30 | §23 | 0.00% G.Go L 3.3¢ -
Mo |32 [ 202 [ [o2w S Ko 140 £ 36 318
Final:
SAMPLE C FLL1CTION
pate: 94 2011% Time: {255 AM/PM Method  Praghlhic Pung
Appearance of Sample: C \ [ 2 Actual Sample Flow Rate: ‘31 ) !2 ml/min or
. L/min
SAMPLE BOTTLE COLLECTED: Q A3O ok b‘“\'j
SAMPLING PERSONNEL
Name: N‘C\‘“ \Z" g Company: AECOM




Appendix D —
Waste Manifest



% 1006064806

Please print or type.

vn

SO RPW T/12/2018

Form Approved. OMB No. 2050-0039

>

1

GENERATOR

UNIFORM HAZARDOUS

WTEEDOL
WASTE MANIFEST

2. Pa(e1of e ency Response Ph 4. ManlfestTrackIn Number
;i UO 851 1k §

093234 FLE

8 C‘@pgatpfﬂyanle glg yajling‘Address

Generator's Site Address (ifﬁerent than mailing address)
Grayiing DPFW 2471 I

diztriat T

¢ Grayling Mi ABTAS
Generator's Phone: ; I
6. Transporter 1 Company Name U.S. EPAID Number
whEah -HtieRmtal berveas. (e WMAOO T3 R TING
/) i1 g o ®
7. Transporter 2 Company Name U.S. EPAID Number
8. Eesignated facﬁty—Name and Site Address U.S. EPAID Number
Clean Hargor Canada. in P—
551 Avorhend foad LA A i L
Missisaaugs, ON L1 481
Facility's Phone: {B05Y822-3781 I
ga. | 9b.U.S. DOT Description (including Proper Shipping Name, Hazard Class, ID Number, 10. Containers 11. Total 12. Unit 13. Waste Codes
HM | and Packing Group (if any)) No. Type Quantity WtNVol. -
! HON DOT REGULATED MATERIAL, (SOIL)
o DM | >
/ § 5,000 §
2 WO D57 REGULATED MATERISL, (GROUNMDWATER: )
= £
33 (P17 an |
k1
4.

14, Spechflangpgﬁlp Juchons ang,Addmonal Information

2

bessrizacd b0 evzzisiasvabese svynfl 1y rnibsc \

PATORY e

e ot S (EEs

arkrd 52

[0 et b TRt s P

8 R R

Frgabregti

15. GENERATOR SIOFFEROR’S CERTIFICATION: | hereby declare that the contents of thls con5|gnmenl are fully and accurately descnbed above by the proper shlpplng name, and are cIaSSIﬁed packaged,
marked and labeled/placarded, and are in all respects in proper condition for transport according to applicable international and national govemmental regulations. If export shipment and | am the Primary
Exporter, [ certify that the contents of this consignment conform to the terms of the attached EPA Acknowledgment of Consent.
| centify that the waste minimization statement identified in 40 CFR 262.27(a) (if | am a large quantity generalor) or (b) (ifl am a small quantity generator) is true.

[

19. Hazardous Waste Report Management Method Codes (i.e., codes for hazardous waste treatment, disposal, and recycling systems)

i 2.

14 Hid1

Generator's/Offeror's Printed/Typed Name e behsit ob e N Stgnature Month Day  Year
v| Mic hm\ Kosc i Deaswot of Emeis Qudlt, b Y | 1205 |18
16. International Shi ts ‘
,-__' g importto U'S. DExponfromUS Port of entry/exit:
== | Transporter signature (for exports only): Date leaving U.S.:
5 17. Transporter Acknowledgment of Receipt of Materials
E Transporter 1 Printed/Typed Name = Signature (« phe N Month Day  Year
I J ¢ o . :
8 L MO | fueH 5 f ) U/,r v | 12 ] s | is
% Transporter 2 Printed/Typed Name Signature Month  Day  Year
& | ¥ =54
18. Discrepancy
‘ 18a. Discrepancy Indication Space [ | g, ngiy rype I=] Reshios [ pariial Rejection [ Fu Rejection
Manifest Reference Number:
E 18b. Alternate Facility (or Generator) U.S. EPA ID Number
o
g
LW | Facility's Phone: I
E 18c. Signature of Alternate Facility (or Generator) Month  Day  Year
<
=
Q
7]
w
(=]

3 4.

20. Designated Facility Owner or Operator: Ceriification of receipt of hazardous materials covered by the manifest except as noted in liem 18a

Printed/Typed Name

Signature

Month  Day Year

EPA Form 8700-22 (Rev. 12-17) Previous editions are obsolete.

Claon Hobors b th

GENERATOR'S INITIAL COPY

a apsronrivte parmniis fof angd Wil ovospt the weste the genaeyioer i anipping
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