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BACKGROUND 

This repol-t presents findings from recent investigations by Pall Life Sciences (PLS) of the Sonthwest 
PropertyIThird Sister Lake Areas. Tlie Southwest Property Area (SPA) refers to a poltion of the PLS site 
located in the southwest portion of the Wagner Road property in the area east and sottth of Third Sister 
Lake. Third Sister Lake is oti property owned by the University of Michigati (U of M) referred to as tlie 
Sagi~iaw Forest. 

PLS and the Michigan Depa~ttne~it of Natural Resources and Environment (MDNRE) agreed to tlie 
installation of a test boringhell near tlie U of M Caretakers Cabin (located oil the south side of Third 
Sister Lake). The purpose of this boringhell was to fitsther tlefiiie the extent of 1,4-dioxa~ie iti tliis area 
down to the bedrock surface. During tlie installation of the boring, elevated levels of 1,4-diosarie were 
detected in two sa~nple intervals between 59 and 70 feet below ground st~rface (bgs). Furthermore, 
drilling conditio~is at this location prohibited auger penetration to bedrock. As a result, there was a 
portion of the Unit E aquifer that was not vertically sampled. PLS and MDNRE agreed to the drilling of 
anotlier boringhell (MW-127sId) southwest of the Caretakers Cabin that was not initially planned. Tliis 
boringlwell allowed for anotlier attempt at reaching bedrock, and provided additional data to define tlie 
elevated 1,4-dioxane concentrations detected at MW-125. 

Questions that re~nai~i, which become the focus of this report, are: 1) is it necessary to attempt to reach 
bedrock at the Caretakers Cabin and collect samples from tlie portion of the Unit E aquifer not previously 
sampled, and 2) what is the likely transport mechanism resttlting in the elevated levels of 1,4-dioxa~ie on 
the sot~tli side of Third Sister Lake, and 3) what additiotial investigations, if any, are needed to fi~tther 
investigate this area. 

DATA COLLECTION 

PLS recently completed drilling at two locations on the U of M propeity: near the Caretakers Cabin 
(MW-125) and approxi~nately 750 feet southwest of the cabin (MW-127sld). These well locatio~is are 
shown on Figure 1. Boringlwell construction logs for these borii~gs/welis, including Vertical Aquifer 
Sanipli~ig (VAS) data, are provided in Attachment 1. 

Near the Caretakers Cabin, a test boring (PLS 10-02)for MW-125 was drillecl to a depth of 174 feet bgs 
using a hollow stem auger drilling rig. Drilliog services were provided by Stearos Drilling Corttpany. An 
oti-site geologist was provided by Fishbeck, Tliompson, Carr and Huber, Inc. The U of M had a 
consoltant, Bureau Veritas, present during tlie drilling of this locatio~i and MW-127sld. Si111~11probeT~' 
sa~iiples were collectcd during auger advancement tliroogh water-bearing zones. These sa~nples were 
analyzetl for 1,4-diosane by PLS. Sample depth i~itervals and 1,J-diosane co~ice~~trat io~is are provitled on 
the boring logs in Attacliment 1. 

MW-125 is constructetl of 2-inch galvanized casing, and equipped wit11 a 5-foot stai~iless steel screen 
completed at a tleptli of 65 to 70-feet bgs. This depth corresponds to the depth \\here the Iiigliest 1,4- 
dioxnae concentrations were detected in Simt~lprobe~" sampling. 



MW-127sld were installed approximately 750 feet sol~thwest of MW-125. A test boring was drilled to 
bedrock at this location to bedrock (encountered at 213 feet bgs). Drilling services were provided by 
Stearns Drilling Co~npany. An on-site geologist was provided by Fislibeck, Tl~ompson, Carr and Huber, 
Inc. Simulprobe'hf samples were collected during auger advancement througli water-bearing zones. 
These samples were analyzed for 1,4-dioxane by PLS. Sample depth intervals and 1,4-dioxane 
concentrations are provided 011 tlie boring logs in Attachment I .  

MW-127s is constrocted of 2-inch galvanized casing, and equipped wit11 a 5-foot stainless steel screen 
co~npleted at a depth of 35 to 40 feet bgs. Tliis depth inte~val was selected based on a review of tlie 
geological conditions at this location. MW-127d is constructed of 2-inch galvanized casing, and equipped 
with a 5-foot stainless steel screen completed at a depth of 195 to 200 feet bgs. This deptli interval was 
selected based on a review of the geological conditions at this location and a detection of low-levels 1,4- 
dioxane in tlie SimnlprobeT" sample from this interval. 

Water LevellElevatio~i Data 

Water levels were collected from selected Southwest PropertyIC, wells arid Unit E wells. The elevation 
of Third Sister Lake was also surveyed by Ahvell.Gro~~~id\vater level data were collectetl on October 7, 
2010 and the elevation of Third Sister Lake was nieasured by Atwell on October 14, 2010. All elevation 
data are provided in Appendix 2. 

Water Quality Data 

PLS performed VAS (luring drilling of the new wells, and collectetl completed well satiiples after the 
wells were installed. The samples were analyzed for 1,4-dioxane by PLS. VAS resttlts are on the logs. 
Water quality data from the eo~npleted well samples are provided in Appendix 3.  

Water quality data routinely collected from the Caretakers Cabin 1, 2 and 4 wells are also provided in 
Appendix 3.  

FINDINGS 

Hytlrogeology 

Three cross sections have been prepared to show possible correlations of the Iiytirostratigraphy in this 
area. These cross sections, A-A', B-B', C-C' are shown on Figure 1 and are provided i n  Appendix 4. 
Key Ilyd~.ostratigrapliic features on each cross section are described below: 

A to A' - This cross section rnns along the soothern portion of the PLS site tllen connects to MW-56s/tl. 
This cross sectio~i higlllights the very thick tliamicton (till) sequences at both MW-68 and MW-127. 
These sequences are absent in tlie MW-56 area. Tliin aquifers are present above and below the thick 
tliamicton. These aquifers appear to be contitiuoos behveen MW-68 and MW-127. 



B to B' -This cross section runs soutli to nortli ant1 shows how tlie Caretakers location relates to tlie PLS 
propetty (Core Area) and ties it1 on tlie nortli to MW-64. Key features of this cross section are tlie 
existence of a complex assemblage of ioterbedded deposits above an elevation of 840 feet NAVD88 
(ondiffere~itiated on tliis cross-section), the presence of what appears to be fairly continttous diamicton 
possibly extending from tlie Caretakers Cabiti to tlie area nortli of tlie lake, underlain by a tliick sand 
seqt~ence (Unit E). 

C to C' -This cross section runs from soutliwest to northeast and shows ho\v tlie Caretakers cabin area 
relates to the SPA. This section ties in GS1-86-01, a boring tlrilled to bedrock on the PLS property. Key 
features 011 tliis cross section are tlie contitiuoos dia~nicto~i sequelice tliat separates lower sandlgravel 
seqi~ences (Unit E) fro111 a co~iiplex assemblage of interbedded deposits above an elevatioti of 
approxi~nately 840 feet NAVD88 (undifferentiatetl oti this cross-section). The lower sand/gravel (Unit E) 
thickens considerably from tlie area of MW-127sId to tlie nortli east. 

Vertical Grootltlwater Flow 

There is a significant downward hydratilic potentialin tlie area of the Caretakers Cabin. Water levels have 
been measured in Tliirtl Sister Lake, sliallow water bearing deposits, arid deep deposits iii  tliis area. 
Recent elevatioti data from these locations are provided below in Table I .  

Table 1 - EIevatioa Data 

Location Water Level Date Screen Elevat io~~ (Approsimatc) 
Third Sister Lake 904.18 10/18/10 N A 
MW-78 897.41 10/7/ 10 856- 851 
MW-125 885.95 1 0/7/10 840 - 845 
Caretakers Well 1 879.43 10/7/10 785 - 781 
Caretakers Well 2 879.48 10/7/10 709-717 

Note: Elevation Data are in feet (NAVD88). 

The water level in Third Sister Lake is almost 25 feet Iiiglier tlian tlie Unit E. The liydraolic gradient 
between Tliird Sister Lake and Unit E is approximately 0.21 feetlfoot. The water level in MW-125 
(shallow water-bearing zone) is 6.52 feet higher tlian tlie Caretakers Well I (deeper - Unit E). Tlie 
vertical Iiydraolic gradient in Unit E is slightly upward bot vely minimal, suggesting ~ilostly horizontal 
flow in tliis zone. 

Tlie significant head tlifference bet\veen Third Sister Lake and tlie groundwater suggests the lake and tlie 
grou~idwater is not in good commt~nication (otherwise, tlie head ill the sliallo\\~ zone woultl be closer to 
the lake level). It is possible tliat Tliird Sister Lake, with its Iligh water level, "pushes" ivater ill the 
sliallo~v \\rater bearing zones away from it. This may resultin ground\vater flowi~ig west fro111 the PLS site 
to "biftircate", with a portio~i of the groundwater in the SPA flowing around tlie lake to the south. 



Horizontal Grou~~dwater Flow - Sl~allow (Southwest PropertyN~lit C3) 

Water level data were collected f io~n selected Southwest PropertylC3 wells. A potentiometric surface 
map was prepared ttsiog the data and is presented as Figure 2. 

The lowest liydraolic heads in the area of the Caretakers Cabin are in the area of the SPA. Groundwater 
levels in the SPA have been lowered due to groundwater extraction. The highest heads in the sl~allower 
water-bearing zone are currently in the area to t l~e  south of Third Sister Lake (MW-125 and MW-127s). 
Grottndwater in the shallow from the Caretakers Cabin area is interpreted to flow toward the SPA. There 
is also a potential for groundwater in the Caretakers Cabin area to flow to the west. 

Prior to extraction in the SPA, there were IIO wells ill the shallower zone near tile Caretakers Cabin. As 
sucl~, it is not known how the gradients changed over time betweell this area and SPA since extraction 
begall. 

Horizontal Groi~tldwater Flow - Deep (Unit E l  

A potentiometric surface map for a portion of the Unit E on the West side of Wagner Road is provided as 
Figure 3. This niap is consistent with previous interpretations ~liatle of the Unit E aquifer. Groundwater 
flow from the Sagioaw Forest area is to the north and east. The hydraulic head in MW-127d is similar to 
(slightly lower - 0.39 feet) than the Caretakers 1 and 2 wells. This is likely doe to tile considerable 
tliintiing of the aquifer i l l  this direction, ant1 not an indicatio~~ that gluu~idwater flow is toward MW-127d 
from the Caretakers well locatio~ls. 

Hor izo~~ta l  and Vertical Distribation of 1,J-Dioxnne 

Sl~allow - Southwest PropertvIUnit C3 

Water bearing zones from grou~ld surface to a depth of 170 feet were sampled dt~ring the drillitig of MW- 
125. l,4-Dioxane was not detected ~ l ~ ~ t i l  the 49-50.5 feet bgs sample. The 1,4-dioxane concentration in 
this sample was 45 &L.A Si~nolprobeT" saiilple was collected from a depth of 59-60.5 feet. This 
sample had a concentration of 439 11glL. A diarnicton was encounteretl from approximatelp 60-66 feet 
bgs. From 66-72 feet bgs, sand was encountered. A SimulprobeTM sample collected in this sand fiom 69- 
70.5 feet bgs had a 1,4-dioxane conce~~tration of 461 11glL. 

MW-125 was installed at depth (65-70 feet bgs) \\~hicIi generally correspondetl to the I~ighest 1,4-dioxane 
concentrations at the boring. A groundwater sample collectetl from MW-125 on September 13, 2010 had 
a 1,4-diosane conce~~tration of 801 11. A~tother sa111ple collected from the well on October 18, 2010 had a 
lo\ver concentration of 229 11glL. The reason for this difference is u ~ i k ~ ~ o w i ~ .  Routine mo~~itoring well 
help establish a water quality trend over time. 

Elevated l,4-dioxane concentrations in the MW-I25 boring are present from a depth of 59-70.5feet bgs. 
Below this interval, a 40 foot thick tliatnicton (till) is e~~counte~.ed. Hytlrostratigralhic cross sections 
suggest this he-textored deposit llas continoity i ~ t  tltis area to the sout11, north ant1 east. Tliis deposit 
appears to be limiting, but 1101 eliminati~~g, the dow~l\vartl transfer of 1,4-dioxane i n  this area. 



1,4-Dioxane was not detected io a sl~allow water bearing zolie at MW-127s. The head at MW-127s is 
also considerably higher than at MW-125. How these two well co~npletioil zones correlate is not clear, 
however, there was only one shallower warn1 bearing zone at MW-127. As such, tile sl~allow 
contaminated zone found at MW-125 is either not present at MW-127, or at a niuc11 higher head. As 
such, MW-127 adequately defines the extent of 1,4-dioxane in this area. 1,4-Dioxane has also been 
abse~tt in gluutidwater samples collected from the Saginaw Forest supply well installed closer to Liberty, 
filrtlier defining the extent of 1,4-dioxane to the south. 

Deep - Unit E 

1,4-Dioxane is present in tlie Unit Eat the Caretakers Cabin in the Caretakers 1 and 2 wells, atld i i ~  

SimulprobeTM sarnples collected at tlie MW-125 location. Groundwater quality data from Caretakers 1 
\,ell has been monitored since 1999, and groundwater ftom tlie Caretakers 2 well has been monitored 
siiice it was installed in January of 2001. Data f ron~ tliese wells is providetl in Appendix 3. 

In both wells, 1,4-dioxane levels appear to have peaked in tlie Fall of 2005. l,4-Dioxane levels have 
consistently bee11 higher in tlie Caretaker 1 (sliallower) well than io Caretaker 2 (deeper) well. 

l,4-Dioxane conceiitrations in SimulprobeT" sainples collected during tlie drilling of MW-125 ranged 
from 16 to 68 11gL Tliese concet~trations are generally consistent witli tllose observed in groundwater 
samples from the Caretakers I \\,ell. 1,4-Dioxane c o ~ ~ c e ~ i t r a t i o ~ ~ s  appeared to increase with dept1i.PLS 
believes this observation is related to tlie longer time frame it took to collect san~ples deeper it1 tlie aquifer 
(delays i n  drilling through difficult fonnation allowing more time for borehole fluids to exchange with tlie 
sample zone). 

Between the last SimulprobeTM sample collected (169-170 feet bgs) and the Caretakers 2 well screen (196 
to 240 feet bgs), there is approximately 26 feet of aquifer from wlticli SimulprobeT" sa~ilples were !not 
collected. Tliis represents approximately 28 percent of tlie total aquifer tl~ickness. 

I,4-Dioxane was detected at a concentration of 2 11g/Lin a SitnulprobeT" sample collected from Unit E 
during the tlrilling of MW-127. A groundwater sample was collected from MW-127d on October 18, 
2010 and analyzed for l,4-dioxane. This saniple was non-detect for 1,4-dioxane This is consistent witli 
water level data whicl~ indicates this well is l~ydraulically ttpgradient of tlie Caretakers Well area. MW- 
127d places a clear soutitern horizontal boundary of 1,4-dioxane in the Unit E in the Saginaw Forest area. 

Transport Processes 

Shallow 

PLS believes that tlie   no st probable mechanism for l,4-tlioxane to migrate to\vard MW-125 is historic 
~nigration tlriven by l~istorically liiglier hydraulic heads in the SPA. Tliis potential has diminished or 
eliminated \\,it11 extraction i n  tlie SPA which l~ave lou'ered heads in this area considerably. It's difficult to 
determine lio\\z long 1,4-dioxane migrated along tlie soutl~ side of Third Sister Lake. 

It is possible that some 1,4-dioxane has migrated to the \\,est/north\\~est beyond the capture of the SPA 
extraction \\'ells. Elevated levels of 1,4-dioxane have not been detected at MW-28 or MW-44. Elevated 



1,4-dioxane has been detected at MW-56s. It's possible that there is a cortnection betweell the Caretakers 
Cabin area and this well location. If that were the case, fate of 1,4-dioxane from the Caretakers area 
wonld be no different thao the re~nainder of the 1,4-dioxane in the area west of Wagner Road (except the 
Western System). That is, the 1,4-dioxa~te woi~ld migrate generally downward, andlor to the east north 
east. 

Deep - Unit E 

l,4-Dioxane in Unit E in the Caretakers Cabin area is believed to be the result of the dow~lward vertical 
migration of 1,4-diosane from the shallower water-bearing zone. There is a Iligh vertical gradient 
between the sllallow and deeper zones. Under si~ch conditions and given sufficient time, it is reasonable 
that 1,4-dioxane cot~ld have migrated through the fine-textured deposits separating these zones. Higher 
1,4-dioxane concei~trations in the Caretaker I well (shallower) than Caretaker 2 well is consistent with the 
transfer of 1,4-dioxane dow~iward from the shallower zone. 

CONCLUSIONS AND RECOMMENDATIONS 

Based on the investigatio~ls conducted by PLS, the followitlg conclusions and recommendations are 
provided: 

I. The most probable transpolt process for 1,4-dioxal,e entering the deeper (Unit E) zone in the area 
of the Caretakers Cabin is the downward migration of 1,4-dioxane from shallow water-bearing 
zones, promotetl by the strong downward hytlraulic gradient in this area. 

Horizontal grot~~ldwater flow in the Unit E is to the north and east from the Caretakers Cabin area 
(toward the Prohibition Zone). This is consistent with the fact that the Unit E thins to the south as 
indicated by data fro111 the MW-127 cluster and MW-68, and the fact that l,4-dioxa11e 
cotlcentrations are low or non-detect ill these wells. Based 011 these findings, PLS concludes that 
the southein extent of 1,4-dioxane in the Unit E is adeqtiately defined. The Unit E plume is also 
vely well defined to the west with the MW-62 and MW-63 well clusters. 

PLS sees no value to attempting the collection of additional vertical aqoifer satnples at the 
Caretakers well location. 1,4-Dioxane concentrations at this location are already kno\vn to exceed 
85 &Lin a thi11 shallow zone above the Unit E and there are 110 data to support f i ~ ~ t l ~ e r  expansion 
of the Unit E plume to the south or west. 

2. 1,4-Dioxane i n  the shallower aquifer has migrated west of the PLS property in thin water-bearing 
zone and relatively high concentrations. I t  is likely that this migratio~l occurred prior to the 
initiatio~l of extraction i n  the SPA. 

The extent of this 1,4-dioxane has bee11 atleqtiately tlefinetl to the southwest by MW-127s. The 
potential exists that a portion of the plume has migrated \vest/north west beyond MW-125. 



Access to drilling locations it1 tlie Saginaw Forest is vely difficult. Tliis area is a forestty researcli 
station. As sucli, cutting trees for rig access is very u~idesirable. PLS recognizes tlie need for 
further definition of the contamination detected at MW-125. PLS is proposing the installation of 
a monitoring well \vest of MW-125 at the location shown oti Figure 4. 
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BOREHOLE LOG 
BORINGNVELL ID: MW-125 (PLS-10-02) 

TOTAL DEPTH (ff.): 175' 

PROJECT: Pall I.ifc Sciences 

SITE LOCATION: Ann Arbor, Miehignn 

PROJECT NO.: F96502 

PROJECT MANAGER: Todd C. Campbell, CPG 

LOGGED BY: Todd C. CampkII, CPG 

SILTY SAND: Sand, fine grained (60%): Sill (40%). Dark brawn, 
well sorted, dry. 

NOTES: Field GPS N 42.27480, \V083.80584, aec. 20'. Saginam Forest, wertofM\V-78 

Copyright 2010. A11 Rights Rerewed. Fishbeck, Thompson, Carr & Huber 

SAND: Driller notes Sand. moirl. 

START DATE: 812512010 

END DATE: 8131/2010 

TOC ELEV.: 909.97' NAVD 88 

GROUND ELEV.:approa. 910.5' 

STATIC WATER LVL.25.8'bgs 

I Static Water Level Page 1 of 4 

SANDY SILT: Silt (50%): Sand, fine grained (50%). Grayish 
brown, well sofled, very son, moirl. I 

DRILLING CO.: Sleams Drillitlg 

DRILLER:Jerrp, Ralph, Dan, Pal 

RIG TYPE: CME 95 

METHOD OF DRILLING: Hollow Stan Auger 

SAMPLING METHODS: Split spoon, Simulprabe 

lrace Clay (10%). I 

DESCRIPTION 

SAND AND GRAVEL: Driller nates Sand and Gravel. I 

Saro mea Lrn lo I no gra ned {60140) t8OwY, traco coarse 
gla neo Smd(tOX) I,aroCi*aiel Inc (tOX) tire) m bronn 
modrralelj soned mca .nl oenre be 

V, 

DIAMICTON: Driller noles Tiil. 

Interbedded Sand reams throughout 

WELL CONSTRUCTION 
DETAIL 

Sill (60%); Sand, fine grained (20%): Gravel, fine(lO%): trace 
Clay (10%). Graylsh brown, poorly sorted, hard, dry. Boulder 
present a140.5 bgs at first loealion. Moved Swert lo drill beyond 
Boulder. 

SAND: Driller notes Sand. 

. .  . .  44 

. . . .  . . . . . . .  . . . .  . . . . .  . . . . 
46 

#5 Sand Pack 
Baring PLS-1002 
lerminaled due lo 
boulder encountered 
at approximately 4@ 
bgr. Mowd 
apploximalely 5 feel 
earl to try to advance 
beyond boulder (2nd 
attemp! al PLS-10 
02). B3ng 
advanced lo 
approximalely 170 
175 wherea Boulder 
war encountered; 
unaMe lo dtill beyond 
Boulder. Both 
boringr grouted wilh 
bentonile grout. MW- 
125 installed 
approximately 5 east 
of Original baring. 

Simulprobe sample 
19-20.5 (cl UQJL) 

Bentonite Graul 

Simulprobe sample 
2g-30.5 (c l  ugR) 

2 Galvanized Casing 

Bentonite Grout 
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NOTES: Field GPS N 42.27480, W083.80584. acc 20. Saginsw Forest, \\.cst of MW-78 I Static Water Level Page 2 of 4 
Copyright 2010. All Rights Reserved. Fishbeel;, Thompson, Cart & Huber 

BOREHOLE LOG 
BORINGIWELL ID: MW-125 (PLS-10-02) 

TOTAL DEPTH (ft.): 175' 

PROJECT: Pall l.ifc Sciences 

SITE LOCATION: Ann Arbor, Michigat, 

PROJECT NO.: F96502 

PROJECT MANAGER: Todd C. Campbell, CPG 

LOGGED BY: Todd C. Campbell, CPG 

DIAMICTON: Silt (60%): Sand, fine grained (20%): trace Clay 
(lo.%); trace Gravel, fine (10%). Grayish brown, pooily sofled, 
mast. 

START DATE: 8/25/2010 

END DATE: 8N1/2010 

TOC ELEV.: 909.97' NAVD 88 

GROUND ELEV.:appros. 9105' 

STATIC WATER LVL.25.8'bgs 

Interbedded Sand seams throughout. 

DRILLING CO.: Steanzr Drilling 

DRILLER: Jerry, Ralph, Dan, Pat 

RIG TYPE: CME 95 

METHOD OF DRILLING: Hollow Stem Auger 

SAMPLING METHODS: Split spaall, Silnulprobe 

SAND: Driller notes Sand. 

$ 
E E  
2 

DESCRIPTION 

Sand, medium lo line grained (70130) (90%); trace Silt (10%). 
Grayish brown, well soded, medium dense, wet. 

& 

,?, 
i6 

DIAMICTON: Dnller notesTiil, 

$ , S F  
E P  
$ 2  

* 
3.;. o 3 

6 ek a- 

Silt (70%); Clay (20%); trace Sand. fine (10%). Grayish brown. 
moderately sorted, had, dry. 

Silty Sand Seam 

WELL CONSTRUCTION 
DETAIL 

Simulprobe sample 
49'-50.5' (45 UglL) 

2' Galvanized Caring 

Simulprobe sample 
59'-60.5' (439 UgR) 

#5Sand Pack 

2" Stainless Steel 
screen ( lo  slot) 
Screened Between 
65and 70 Feet 
Below Gmund 
Suiface 

Simulpiobe sample 
69'-70.5'(461 uglL) 

Added appiox. 20 
gallons of water la 
augers 

0 
10 

,$A 
W 

z 3  
a .  gs 
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DRILLING GO.: Steams Drilliug 

DRILLEKJerry, Ralph, Dan, Pal 

RIG TYPE: CME 95 

METHOD OF DRILLING: Hollow Stem Auger 

SAMPLING METHODS: Solit sooon. Sirntilorobe 

BOREHOLE LOG 
BORINGNVELL ID: MW-125 (PLS-10-02) 

TOTAL DEPTH (ft.): 175' 

PROJECT: Pall Life Sciences 

SITE LOCATION: Ann Arhr, Miclligatl 

PROJECT NO.: F96502 

PROJECT MANAGER: Todd C. Campbell, CPG 

LOGGED BY: ToddC. Campbel1,CPG 

START DATE: 8/25/2010 

END DATE:8/31/2010 

TOC ELEV.: 909.97' NAVD 88 

GROUND ELEV.:appror. 910.5' 

STATIC WATER LVL.25.8'bar 

as above. 

SAND: Sand, fine tocoarse grained (30140130) (60%); Gravel, 
fine (20%): Sill (20%). Grayish brown, poorly sofled, very dense, 

I I . . .  

D AMICTOU S 1~607~) SvrU 1 ne gra ned (207 1 !!ace C ay 
(10'1) IlaceCirRvel fine(l0hl Cfa,.sn uro,.n wody %.tea 
"10 51 

NOTES: Field GPS N 42.27480, W083.80584, ace. 2W. Saginn$vPorert, west ofMW-78 

Copyright 2010. All Rights Kesewed. Fishbeck, Thompson, Can 8: Ituber 

SAND: Driller noles Sand and Gravel 

I Static Water Level Page 3 of 4 

Gravel. finetocoarse (70%): Sand. coarseto fine giained (30%). 
Grayish bro'wn, poorly sorted, verydense, wel. 

Cobbler throughaul. 

Sand, coarseto medium grained (80120) (80%); Gravel. fine. 
subangulerto subrounded (10%); lrace Silt (10%) Grayish 
brown, poorly sorted, very dense, wel. 



engineen . rNeotirl9. archcteclr . mntlmcias 
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NOTES: Field GI's N 42.27480, W083.80584, acc. 20'. Saginam Forest, \vest ofhlW-78 I I Static Water Level Page 4 of 4 
Copyright 2010. All Kights Kesenaed. Fishbeck, Thompson, Carr & Huber 1 

BOREHOLE LOG 
BORINGNVELL ID: MW-125 (PLS-10-02) 

TOTAL DEPTH (ft.): 175' 

PROJECT: Pall Life Sciences 

SITE LOCATION: Ann Arbor, Michigan 

PROJECT NO.: F96502 

PROJECT MANAGER: ToddC. Css,pbell, CPG 

LOGGED BY: Todd C. Cantpbell, CPG 

Sand. coarse to fine grained (30150120) (60%); Gravel. fine to 
coarse (30%): trace Salt (10%). Grayish brawn, pwdy sofled. 
veiy dense, wet. 

START DATE: 8/25/2010 

END DATE: 8/31/2010 

TOC ELEV.: 909.97'NAVD 88 

GROUND ELEV.:approa. 910.5' 

STATIC WATER LVL.25.8' bgs 

DESCRIPTION 

Coarse gravel throughout 

DRILLING CO.: Steams Drilling 

DRILLER:lcmy, Ralph, Dan, Pat 

RIG TYPE: ChlE 95 

METHOD OF DRILLING: Hollow Stem Auger 

SAMPLING METHODS: Split spoon, Si~nulprabe 

CabMesiBoutders throughout with possible Tili seams 
Ihloughout. 

n E  
a: 

Sand and Gravel as a b v e  with Boulder encountered at 170'. 

Added approx. 20 
gallons of water to 
augers 

0 
Z" 
Lo 

0 

Simutprobe sample 
149'150.5'(20 UglL) 

Simulprabe sample 
15W-180' (66 ugR) 

gEi 
aq 
o- 

Simulprabe sample 
16g-170' (68 ugR) 

Added appiox. 10 
gallonsof water to 
aUge15 

L 

.s4 
2 
j32;:  

? ?  
$ 2  $C]  

* F  
v, 

2 3 " S 
WELL CONSTRUCTION 

DETAIL 
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NOTES: hlW-127s is located approslo' westofM\V-127d. Desrriptial~s baed an M\V-127d. I Static Water Level Page 1 of 1 
Copyright 2010, All Rigllts Rcsened. Fisl~kek,'Sl~ompros, Can& lluber 

BOREHOLE LOG 
BORINGNVELL ID: MW-127s 

TOTAL DEPTH (ft.): 40' 

I 
1 PROJECT: Pall Life Sciences 

SITE LOCATION: Aun Arbor, Micligan 

PROJECT NO.: F96502 

PROJECT MANAGER: 'Todd C. Campbell, CPG 

LOGGED BY: Brad Peuler, CPGTTodd C. Campbell, CPG 

DESCRIPTION 
WELL CONSTRUCTION 

DETAIL 

TOPSOIL: ClaylSitt with Sand, fine grained. Dark brown, 
\ moderately sorted, moist. 

START DATE: 9/30/10 

END DATE:9/30/10 

TOC ELEV.: 91 1.02NAVD88 

GROUND ELEV.:appror. 91 1.5' 

STATIC WATER LVL.: 10.1 I' bloc 

SAND: Sand, flne grained: Silt (30%). Light bmwn, well sorted, 
dry. 

DRILLING CO.: Stean,s Drilling 

DRILLER:Jen)., Ralph, Jnke 

RIG TYPE: CME 95 

METHOD OF DRILLING: Hollow Stem Auger 

SAMPLING METHODS: Split spwu, Simulprobe 

SANDY S ..T SI l l:O?J,,l S~nu me to n.so .n\ gm nrd 170 30, 
t'JO'/.I R l w n  m Om,.  n e '  rolled, mo sl I 
Silt (50%): Sand, fine to coaise grained (60110110) (30%); Gravel. 
fine (10%); trace Clay (10%). Grayish brown. moderately sorted. 
stilf, dry. 

Sitt(60%): Sand, fine grained (40%). Gray, welt sorted, stiff. 
moist. 

SAND: Sand. fine to mediumgrained (70130) (90%); Gravel, fine 
(10%) Brown. well sorted, medium dense, wet. 

#5 Sand Pack 

2 Galvanized Casing 

Bentonite Groul 

#5 Sand Pack 

2" Stainless Steel 
Screen (10 slot) 
Screened Between 
35 and 40 Feet 
Betw Ground 
Surface 



engineers sdenlirlr . archilecls. con$t~clns 
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DRILLING CO.: St~arns Drilliog 

DRILLER:Icn)., Ralph, Jake 

RIG TYPE: CME 95 

METHOD OF DRILLING: Hollow Stcm Auger 

SAMPLING METHODS: Split spoon, Sinlulprobe 

BOREHOLE LOG 
BORINGNVELL ID: MW-127tl (PLS-10-05) 

TOTAL DEPTH (ft.): 215' 

PROJECT: Pall Life Sciences 

SITE LOCATION: Ann Arbar. Michigan 

PROJECT NO.: 1:96502 

PROJECT MANAGER: Todd C. Campbell, CPG 

LOGGED BY: Brad I'euler. Cl'Gflodd C. Catnpbell, CPG 

NOTES: Field GPS N42.27407, W.083.80807, are. 4W. Appras. 75W $~esl s,\~ofCarelaker's cabia. 

Copyriglll 2010. All Kigllls Resewed. Fishbeck. 'Thompson, Can R: Huber 

START DATE: 9/21/2010 

END DATE:9/29/10 

TOC ELEV.: 91 1.6s NAVD 88 

GROUND ELEV.:appros. 91T 

STATIC WATER LVL.: 32 35' bloc 

I Static Water Level Page 1 of 5 I 
DESCRIPTION 

WELL CONSTRUCTION 
DETAIL 

SAND: Sand, Bnegrained; Siit(30%). Lighl brown, well sorted, 
dry. 
m r i o n a l  Cobbler. 

SANDY SILT: Sill (50%); Sand, fine to mediumgrained (70130) 
(50%). Brownish gay, well rotted, moist. 

CLAYEY SILT: Silt(50%); Clay (30%); Sand, fine tocoarse 
grained (40130120) (20%). Gray, poorly solled, very rliH, dry lo 
moist. 

. . . . - -. - - -. - 
SAhD Sullo fllelolilcu .lnglaneut70 30 j~CO~~.  Cladel I r e  I 
( lo/>) nro:.n i e  r c m a  mea .mcenrc ~ e .  

Driller notes inlerbedded Stit seamsthroughout. I 
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SITE LOCATION: Ann Arbor, Miclligal, 

PROJECT NO.: F96502 

PROJECT MANAGER: Todd C. Campbell, CPG 

LOGGED BY: Bmd I'euler, CPGnbdd C. Campbell, CPG 

BOREHOLE LOG 
BORINGNVELL ID: MW-127tl (PLS-10-05) 

TOTAL DEPTH (ft.): 215' 

NOTES: Field GI's N42.27407, W.083.80807, acc. 4W. Appros. 750' \vest sw ofCaret8keis rabir,. 
I Water Level Page 2 of 5 

Copyright 2010. All Rights Reserved. Fishbeck, Tha~apron, Carr & Iiaber 1 

START DATE: 9/21/2010 

END DATE:9/29/10 

TOC ELEV.: 91165'NAVD 88 

GROUND ELEV.:appros. 912' 

STATIC WATER LVL.: 32.35' bloc 

DRILLING CO.: Steams Drilling 

DRILLER:Jetty, Ralph, Jake 

RIG TYPE: CME95 

METHOD OF DRILLING: Hollo,vStetn Auger 

SAMPLING METHODS: Split spoon, Simulprobe 

Silt (50%); Sand, fine grained (20%); Clay (20%); Gravel, fine to 
warse (10%). Gray. poorly sorted, hard, dry. 

DESCRIPTION 

Silt (50%): Sand, fine to mediumgrained (70130) (20%): Clay 
(20%); Gravel, fine (10%) Gray, poorly sorted, hard, dly. 

Slit (40%); Clay (40%); Saod, fine to medium grained (50150) 
(10%); Gravel, fine to warse (10%). Gray, paoily sorted, hard, 
dry. 

0 

0 ti 

WELL CONSTRUCTION 
DETAIL 



engtneerr. sdcnunl. wtntteclr. conswlunws 
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NOTES: Field GPS NJ2 27407, W.083.80807, ace. 40. Appror. 750'wert snofCarelakeiseabit~. I Static Water Level Page 3 of 5 
C0py~igl~t2010. All Rights Reserved. Firl~beck, Tltompio~?, Carr & tluber 1 

BOREHOLE LOG 
BORINGNVELL ID: MW-127tl (PLS-10-05) 

TOTAL DEPTH (ft.): 215' 

PROJECT: Pall I.ik Sciences 

SITE LOCATION: Ann Arbor, Micl~igan 

PROJECT NO.: F96502 

PROJECT MANAGER: Todd C. Ciunpbell, CFG 

LOGGED BY: Bmd Peuler, CPGRodd C. Campbell, CPG 

as above. 

START DATE: 9/21/2010 

END DATE: 9/29/10 

TOC ELEV.: 91 1.65'NAVD88 

GROUND ELEV.:appror. 912' 

STATIC WATER LVL.: 32.35' bloc 

Silt (50%); Clay (30%); Sand. fine grained (10%); trace Gravel. 
fine. Grayish brown, moderately sorted, hard, dry. 

DRILLING CO.: Steanlr Drilling 

DRILLER: Jerry. Kolpl,, Jake 

RIG TYPE: CME 95 

METHOD OF DRILLING: llollow Stem Auger 

SAMPLING METHODS: Split spoon, Silnulprobe 

DESCRIPTION 

Cobbles. 

a 
E e 
g 

Silt (50%); Clay (20%); Sand, fine grained (20%): lrace Gravel, 
fine. Grayish brown, moderately sorted, hard, dry. 

oE 

Added appiax. 10 
gallons of water to 
augers 

Added approx. 10 
gallons of waler lo 
augers 

Added approx. l o  
gallons of water lo 
augers 

Added approx. 10 
gallons of water to 
augers 

Benlooile Grout 

3 
--O 2 

0 $9 
(I) 

WELL CONSTRUCTION 
DETAIL 

c 

ks 
o- 

i 
2- " 2  
ti 

- 5 %  
g g 
E > m a W E  
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PROJECT: Pall Life Sciences 

SITE LOCATION: Ann Arbor, Michigan 

PROJECT NO.: F96502 

PROJECT MANAGER: 'Todd C. Campbell, CPG 

LOGGED BY: Brad Peuler, CPGmodd C. Canlpkll, CFC 

BOREHOLE LOG 
BORINGNVELL ID: MW-127d (PLS-10-05) 

TOTAL DEPTH (ft.): 215' 

START DATE: 9/21/2010 

END DATE: 9/29/10 

TOC ELEV.: 91 1.65' NAVD 88 

GROUND ELEV.:approx. 912' 

STATIC WATER LVL.: 32.35' bloc 
I I 

DRILLING CO.: Stearns Drilling 

DRILLER: Jerry, RalpL, Jake 

RIG TYPE: CME 95 

METHOD OF DRILLING: Hollow Stcm Auger 

SAMPLING METHODS: Split spoon, Simulprobe 

NOTES: Field (IPS N42.27407. W.083.80807, ace. 40'. Appros. 75W tesl sjv ofCnretakefs rnbin. 
Copyright 2010. All Rights Reserved. Fishbeck, Tllornpron. Carr % I l u k r  

Water ~~~~l Page 4 of 5 

DESCRIPTION 
% 
5s 
(I) 

3 E V, 
1. " 8 

O E 
r t  

E g  
g; 

WELL CONSTRUCTION 
DETAIL 

0 
r" 

$2 " 
B 
a, a $ 
i4:: 



/ PROJECT: Pall Life Sciences I START DATE: 9/21/2010 I DRILLING CO.: Stenrnr Drilling 

eneinees . sdeatns. arch8Iecll. conrlwclos 
fa- V I P ~ W Z ~ R ~ ~ ~ ~ U W  *v; 

I SITE LOCATION: Atnl Arbor, Michigan I END DATE:9/29/10 I DRILLER:lerr),, Killpll, Jake 

BOREHOLE LOG 
BORINGNVELL ID: MW-127d (PLS-10-05) 

TOTAL DEPTH (ft.): 215' 

NOTES: Field GPS N42 27407, W.083.80807, ace. 40'. Appror. 750 \vest r w  ofCaretaker'scabi~~. 
I Water Level Page 5 of 5 

Copyright 2010. All Kighls Kererred. FisBkck, Thompson, Cam& Huber 

PROJECT NO.: F96502 

PROJECT MANAGER: Todd C. Canlpbeii, CPG 

LOGGED BY: Brad Peulcr, CPGfl'odd C. Cnnlpkll. CPG 

SAND AN0 GRAVEL: Sand, fine la coarse grained (20150130) 
170%): Gravel, fine tocoarse 130%l. Gravish brown. modeialelv 

TOC ELEV.: 91 1.6SNAVD88 

GROUND ELEV.:appros. 917 

STATIC WATER LVL.: 32.35' btae 

DESCRIPTION O E  

. .  , I iorted, very dknse, wet. ' 1  

RIG TYPE: CME 95 

METHOD OF DRILLING: tlollo,v Stem Augur 

SAMPLING METHODS: Split spoon, Simulprobe 

DIAMICTON: Silt (50%); Clay (20%): Sand, fine grained (20%); 
Gravel. fine (10%). Grayish braun, moderately sorted, hard, dry. 

L! 
I" 

""A 
0 

SAND AND GRAVEL: Sand, fineto coarse grained (20150130) 
170%1: Gravd, fineta coarse 130%1. Gravish brown. moderatelv . .  . I ioned, very dknse, wet. ' I  

5% 
an 
EE 

dtiller nates inlerbedded Clay and Sand seams. I 
SHALE: Shale, hard (~nter from dnliing refusal and gamma log). 

L 

33 "6 
.%A 
65 

Simulpiobe sample 
188.5-190'(<1 uglL) 

I 

L o  

Added approx. 10 
gallons of water to 
augers 

#5 Sand Pack 

8 .. 4 

L- 
9 

E . 
$ 2  

2 Stainless Steel 
sueen ( lo  slop 
Sueened Behveen 
195 and 200Feel 
Below Ground 
Surlace 

EL 
$ I " 

Simulprobe sample 
198.5-199'(2.2 uglL) 

a, 

Added approx. 20 
gallons of Wetel to 
augers 
Added approx. 20 
gallons of waler to 
augers 

2 
U) 

3 E  WELL CONSTRUCTION 
-0. 
m R DETAIL 
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Life Sciences 
Pall Life Sciences 

600 South Wagner Road 
Ann Arbor. MI 48103.9019 USA 

734.665.0651 phone 
www.paii.com 

Analvtical Data Report 
Printed On: Wednesday. November 10.2010 

Well Name: MW-125 

Aquifer: C3 ; Date Installed: 8131/2010 : Boring Depth: 175.00 Feet bgl i Screen 1: 65.00 to 70.00 Feet 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ............................................................... ........................................................................................................... 
Map Location: Q-14 ; Well Driller: Steams Drilling : Ground Elevation: Feet Screen 1 Length: 5.00 Feet ..................................................... , ........................................................... , ...................................................... , .......................................................... 
X Coordinate: 13275136.95 ; Well Type: Monitoring Wells : TOC Elevation: 909.97 Feet amsl Screen 2: to Feet 

i 
..................................................... , .................................................................................................................. , .......................................................... 
Y Coordinate: 282843.57 ; Sampling Interval: Quarterly : TOC to screen bottom: Feet 1 ................................................................................................................................................................................................................................... 
Comments: i 

~~ ~ , ~ ~ 

101071201 0 1 1 1 . 0 1  PLS 1 / 5.0 PLS 1 10.0/ PLS 1 10:15 1 24.02 1 
1011812010 1 1055 1 229 1 . 0 1  PLS 1 1 5.0 1 PLS I 10.0/ PLS 1 10:30 1 24.15 1 

Date and Time 
Collected 

NSP= NO sample taken nd=Not detected at or above the reporting limit ppb= parts per billion 

Page 1 of 1 

@Copyright 2006 by Pall Corporation. All rights reserved. 

0911312010 11:20 1 801 1 . 0  1 PLS 1 / 5.0 1 PLS 1 10.01 PLS 1 10:15 1 25.19 1 

I .4-dioxane 
Results (ppb) R.L. Lab 

Bromate 
Results / R.L. Lab 

Bromide 
Results R.L. 1 Static Static Sample Comments Lab Time Reading 



Life Sciences 
Pall Life Sciences 

600 S O U ~  Wagner Road 
Ann Arbor. MI 48103-9019 USA 

734.665.0651 phone 
WYNI.pBiI.UI~ 

Analvtical Data Report 
Printed On: Wednesday. November 10.2010 

Well Name: MW-127s 

Aquifer: C3 : Date Instalfed: 9/30/2010 Boring Depth: 40.00 Feet bgl : Screen 1: 35.00 to 40.00 Feet ............................................................................................................................................................................. 1 
Map Location: R-14 i Weli Driller: ' Stearns Drilling Ground Elevation: Feet i .......................................................... Screen 1 Length: 5.00 Feet ..................................................... ........................................ ........................................................................... 1 
X Coordinate: 13274488.21 i Weli Type: Monitoring Wells 91 1.02 Feet amsl i Screen 2: to TOC Elevation: .................................................................................................................................................................. Feet ................................................ ..4 
Y Coordinate: 282613.86 i Sampling Interval: Quarteriy TOC to screen bottom: Feet i .......................................................... ............... .................................................................................................................. ...................... L : 
Comments: Saginaw Forest 

NSP= No sample taken nd=Not detected at or above the reporting limit ppb= parts per billion 

Page 1 of 1 

@Copyright 2006 by Pall Corporation. All rights reserved. 



@ Life Sciences 
Pall Life Sciences 

600 South Wagner Road 
Ann Arbor. Mi 48103-9019 USA 

734.665.0651 phone 
w.pali.com 

Analytical Data Report 
Printed On: Wednesday. November 10.2010 

Well Name: MW-127d 

Aquifer: E I Date installed: 912912010 : Boring Depth: 215.00 Feet bgl i Screen 1: 195.00 to 200.00 Feet ....................................... ~ ~ ~ ~ ~ . ~ ~ . ~ ~ ~ . . , ~ . ~ . ~  .......................................................................................................................... ~.~ .... ~ ...................................... 
Map Location: R-I4 : Weil Driiler: Stearns Drilling : Ground Elevation: Feet j Screen 1 Length: 5.00 Feet .............................. ~ . . ~ ~ . ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ . ~ ~ . ~ ~ ~ . . ~  ....................................................................................................................... ~ . ~ . ~  .............................................. 
X Coordinate: 13274498.42 I Well Type: Monitoring Wells : TOC Elevation: 911.65 Feet amsl Screen 2: to Feet ................ ~ . ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  .... ~ ......................................................................................................................... ~ .... ~ ................................................. 
Y Coordinate: 282611.91 : Sampling Interval: Quarterly : TOC to screen bottom: Feet I . . . . . . . . . . . . - - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Comments: Saginaw Forest 

NSP= NO sample taken nd=Not detected at or above the reporting limit ppb= parts per billion 

Page 1 of 1 

Date and Time 
Collected 

101071201 0 1 -- 
1011812010 1 13:55 

@Copyright 2006 by Pall Corporation. All rights reserved. 

1.4-dioxane 
Results (ppb) 

nd 

R.L. 

9 
1.0 

Lab 

PLS 
PLS 

Bromate 
Results R.L. 

5.0 

Lab 

PLS 
5.0 

Bromide 
Resuits /R.L. 

110.0 
. PLS /10.0 

Lab 

PLS 
PLS 

Time 
10:03 

pp--pppp 

Static Sample Comments 
Reading 
32.61 

12:55 32.63 : 



@ Life Sciences 

734665.0651 phone 
W*NIP.II.U)III 

Pall Life Sciences 

600 South Wagner Road 
Ann Arbor. MI 48103-9019 USA 

Analytical Data Report 
Printed On: Wednesday. October 27.2010 

Well Name: Saginaw Forest Cabin #I 

Aquifer: E : Date lnstailed: 61811970 : Boring Depth: Feet bgl i Screen 1: to Feet ......................... ~~~~~~~~~~~~~~~~~ ...................................... ~~.~~~~ ............................................................................................................................................ 
Map Location: Q-14 I Well Driller: : Ground Elevation: 911.50 Feet j Screen 1 Length: 4.00 Feet . .~  .................................. ~ ~ ~ . ~ ~ . ~ ~ ~ . . ~ ~  ........................................ ~ .~ .~~ . .~~ .~  ............................................................................................... ~~~~.~ ....................... 
X Coordinate: 13275076.05 I Well Type: Residential Weils TOC Elevation: 913.44 Feet amsl j Screen 2: 0.00 to 0.00 Feet .~ ............................................ ~~.~ .............................................. ~ ........................................................................................................ ~ ................... - - - - - -  
Y Coordinate: 282874.16 I Sampling Interval: Annual : TOC to screen bottom: 132.00 Feet j ................................................................................................................................................................................................................................... 
Comments: 

NSP= NO Sarnpie taken nd=Not detected at or above the reporting iimit ppb= parts per billion O Copyright 2006 by Pall Corporation. All rights reserved. 

Page 1 of 3 



Analytical Data Report 
Pr nleo Cn Neonesoay October 27.2010 

Well Name: Saginaw Forest Cabin #I 

Aquifer: E : Date Installed: 61811970 j Boring Depth: Feet bgl j Screen 1 : to Feet ............. ~~~ ............. ~~~~~~ ................ 1 .......................................................................................................................................................................... ~~~ 

Map Location: P I 4  I Well Driller: j Ground Elevation: 911.50 Feet j Screen 1 Length: 4.00 Feet . . .~~  .............. ~~~ ............... ~~~~ ............,.. ~ ................ ~~~ .............. ~~~~~ ............... ~~ ................................................................................................................... 
X Coordinate: 13275076.05 I Well Type: Residential Wells : TOC Elevation: 913.44 Feet amsl j Screen 2: 0.00 to 0.00 Feet ....... ~ ............. ~~~~~ ............. ~~~~ ................................. ~~~ ................. ~ ..................................................................................... ~ .................... - - -  ............ ~~....... 

i Y Coordinate: 282874.16 : Sampling interval: Annual : TOC to screen bottom: 132.00 Feet j 
1 ........ ~~~~ .............. ~.~ ................. ~ ...... > ............................ ~~ ............... ~~~ ........... : ......................................................................................... ~ . .  .............. ~ ~ ~ ~ . ~ .  
I Comments: 
I 1 

031091201 0 1.0 / PLS 
08/06/2010) 9:15 ) 27 11.0 j PLS 1 ) 5.0 1 PLS ) j10.01 PLS j 8:20 ) 33.96 ) 
0910112010 1 1 11.01 PLS 1 1 5.0 / PLS I /10.0/ PLS 1 9:24 / 34.16 1 i 

NSP= No sample taken nd=Not detected at or above the reporting limit ppb= parts per billion O Copyright 2006 by Pall Corporation. All rights reserved. 

Page 2 of 3 



Analytical Data Report 
Printed On: Wednesday. October 27.2010 

Well Name: Saginaw Forest Cabin #I 

Date and Time I .+dioxane Bromate Bromide 
Collected Static Static Sample Comments 1 Results (ppb) ! " ' 1  Lab Results ' L  Lab Results " L  Lab 1 Time 1 Reading 

10107120 10 1 1 ! l . O  PLS 1 1 5.0 i PLS 1 I10.0l PLS / 10:25 1 34.01 

NSP= No Sampie taken nd=Not detected at or above the reporting limit ppb= parts per biliion 

Page 3 of 3 

@Copyright 2006 by Pall Corporation. All rights resewed. 



Pall Life Sciences 

600 Soufh Wagner Roa 
Ann Arbor. MI 4810+9019 US 

Analytical Data Graph 
Well Name: Saginaw Forest Cabin #I 

Aquifer: E Date Installed: 61811970 I Boring Depth: Feet bgl i Screen 1: to Feet .... ~ ............................... ~~~~~.~~~~~~~ ..................................... ~~~~~~~~~~~~.~ ............. ...................... ~.~ ........................................................................................ ~ 

Map Location: Q-14 Well Driller: I Ground Elevation: 911.50 Feet Screen 1 Length: 4.00 Feet .................... ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . . ~ ~ ~ ~  ................................ ~ ~ ~ ~ ~ ~ ~ . ~ ~ . ~  ..................................... ~~.~~~ ............................................ ~ . ~ . ~  ......................................... ~ . ~ ~ ~ ~ ~ ~ . . .  
i 

X Coordinate: 13275076.05 Well Type: Residential Wells I TOC Elevation: 913.44 Feet amsl Screen 2: 0.00 to 0.00 Feet ............................. ~~.~~~~~~~~~~~~~ ................................... ~ ~ ~ . ~ . ~  .......................... ,............ ~ . .~~ .~ . .~~  ....................................... ~.~~ .... ~~ ................................... ~~~~~~ 

Y Coordinate: 282874.16 Sampling Intewal: Annual : TOC to screen bottom: 132.00 Feet : ...................... ~~~~~~~~~~~~~~~~ ...................................... ~~~~~~~~ ............................. 5 ......... ~~~~~~~~~ .................................... : . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  ..................................... ~~~~~~~~~. 
Comments: 

Date 

O Copyright 2006 by Pall Corporation. All rights reserved. 



734.665.0651 phon 
umnnr.pal1.com 

Pall Life Sciences 

600 South Wagner Raa 
Ann Arbor. MI 4810+9019 US 

Analytical Data Report 
Printed On: Wednesday. October 27,2010 

Well Name: Saginaw Forest Cabin #2 

Aquifer: E j Date Installed: 1117/2001 : Boring Depth: 216.00 Feet bgl j Screen 1: 195.00 to 203.00 Feet . ~ ~ ~ . ~ . ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~  ................................................... ~ ~ . . . ~ ~ . ~  ..................................................................................... ~ .................................................... ~~~~~~ I 
Map Location: Q-I4 j Weli Driller: Cribley Drilling Ground Elevation: 909.00 Feet ; Screen 1 Length: 8.00 Feet ~ ~ ~ ~ . ~ . ~ . . ~ ~ ~  ........................................................ ~~.~~~~ .... ~ ......................................................................................................................................... ~~~~~~~~~ 

X Coordinate: 13275048.05 : Well Type: Residential Wells : TOC Elevation: 911.10 Feet amsl j Screen 2: 0.00 to 0.00 Feet 1 ................................... ) .......................... ~ ..... ~ .......................... 1 .............................................................................................................. ~~~ 

Y Coordinate: 282874.16 : Sampling Interval: Annual : TOC to screen bottom: 204.15 Feet : , ..................................................... ! ........................................................... L ................................................................................................................. 
; Comments: 

NSP= No sample taken nd=Not detected at or above the reporting limit ppb= parts per billi @Copyright 2006 by Pall Corporation. All rights reserved. 
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Printed On: Wednesday. October 27. 2010 

Well Name: Saginaw Forest Cabin #2 

Aquifer: E Date Installed: 111712001 Boring Depth: 216.00 Feet bgl j Screen 1: 195.00 to 203.00 Feet ~ . ~ . ~ ~ ~ ~  ................. ~~~~~~ ................ ~~~~~ ........................................... ~~ ......................................... ~~~ ................................................................................... ~~. 
Map Location: Q-74 I Well Driiier: Cribiey Drilling : Ground Eievation: 909.00 Feet Screen 1 Length: 8.00 Feet ...... ~~~~ ................. ~~~~~~~ ....................................... ~~~~ .................. ~~~~~~ ........................................................................................................................... ~~~ 

X Coordinate: 13275048.05 I Well Type: Residential Weils : TOC Elevation: 911.10 Feet amsl j Screen 2: 0.00 to 0.00 Feet ................... ~ .................. ~~~~~ .................... ~ ........................................................................................................ ~ ........................................ ~ ................. 
1 Y Coordinate: 282874.16 I Sampling Interval: Annual : TOC to screen bottom: 204.15 Feet j , ~~~~ ............... ~.~~~~~~~ .............. ~.~~~~ ........................................... ~~~ .................. ~~ .............................................................. ~ ........................................ ~ ......... 

Comments: 

NSP= No sampie taken nd=Not detected at or above the reporting limit ppb= parts per billi @Copyright 2006 by Pall Corporation. All rights reserved. 
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Analytical Data Report 
Printed On: Wednesday. October 27,2010 

Well Name: Saainaw Forest Cabin #2 

Aquifer: E I Date Installed: 1117R001 Boring Depth: 216.00 Feet bgl j Screen 1: 195.00 to 203.00 Feet ................................................................................................................................................................................................................................... 
Map Location: 0-14 I Well Driller: Cribley Drilling : Ground Elevation: 909.00 Feet / Screen 1 Length: 8.00 Feet ........................................................................................................................................................................................................................... ........ 

X Coordinate: 13275048.05 I Well Type: Residential Wells : TOC Elevation: 911.10 Feetamsl / Screen 2: 0.00 to 0.00 Feet ................................................................................................................................................................................................................................... 
Y Coordinate: 282874.16 : Sampling Interval: Annual TOC to screen bottom: 204.15 Feet j ..................................................... L ............................................................................................................................................................................. 

Aqulfer: 
........... 

I Date Installed: 1117R001 ...................................... Boring Depth: 216.00 Feet bgl j Screen 1: 195.00 to 203.00 Feet 
909.00 Feet : Screen 1 Length: 8.00 Feet ............................... > .......................................................... 

TOC Elevation: 911.10 Feetamsl / Screen 2: 0.00 to 0.00 Feet ....... : ................................................................................................................. 
ttnm' 204 15 Feet 

I Comments: 1 

NSP= No sample taken nd=Not detected at or above the reporting limit ppb= paris per bllli 
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Analytical Data Graph 
Well Name: Saginaw Forest Cabin #2 

Aquifer: E I Date Installed: 111712001 I Boring Depth: 216.00 Feet bgl Screen 1: 195.00 to 203.00 Feet ....... ~~~.~~~~~~~~~~~~~~~~~~~~~~~ ..................................................... ~ . ~ . ~ ~ ~ ~ ~ ~ ~ ~  ........................................................................................................... ~. .~. .~~.~~..~~.. .~~. 
Map Location: Q-I4 : Well Drillei: Cribley Drilling Ground Elevation: 909.00 Feet Screen 1 Length: 8.00 Feet ............................... ~ . ~ ~ ~ . ~ ~ ~ ~ . ~ . ~ ~ ~ ~ ~ ~ ~ ~ . . ~  ............................................. ~~~~.~~~~~~~~ ........................................................ ~~ ................................................... ~~~.~ 
X Coordinate: 13275048.05 I Well Type: Residential Wells I TOC Elevation: 911.10 Feetamsl Screen 2: 0.00 to 0.00 Feet 
........................ ~ . . . ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . . ~  .............................................. ~ ~ . ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~  ................................................................................................................... ~~~~~ 

Y Coordinate: 282874.16 I Sampling Interval: Annuai TOC to screen bottom: 204.15 Feet I .................. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . . ~  .......................................... ~ . . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . . . ~  ............................................... ~ ...... ~ ............................................. ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~  .... 
, Comments: 

Date 
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