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EXECUTIVE SUMMARY 

North Wind, Inc. perfonned well development and sampling activities at the Taku Gardens site located at 
Fort Wainwright, Alaska during May of2006. The purpose of the project was to develop the monitoring 
wells installed during the summer of 2006 and to collect ground water samples to assist in the 
detennination of the nature and extent of possible contamination within the groundwater. The activities 
consisted of the following components: 

• Redevelopment of monitoring wells installed during the summer of 2006, 

• Collection and shipment of water samples, 

• Photographs and documentation of the activities and 

• Completion of the Alaska Department of Environmental Conservation checklists for the sample 
analyses. 

A total of nine wells were redeveloped during May of2007, followed by sampling using low flow 
techniques for gasoline range organics (AK-l 01), diesel range organics (AK-l 02), residual range organics 
(AK-l 03), volatile organic compounds (SWS260B), semivolatile organic compounds (SWS270C), total 
metals plus strontium (SW6020), explosives (SWS330 and SWS321), chlorinated pesticides (SWSOSl), 
mercury (SW7470A), polychlorinated biphenyls (SWSOS2), perchlorates (SW6S50), and chlorinated 
herbicides (SWS151) analyses . 
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bgs below ground surface 

DRO diesel range organics 

EPA Environmental Protection Agency 

FSP Field Sampling Plan 

GRO gasoline range organics 

ID inside diameter 
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( Technical Memorandum 

Results of the May 2007 Monitoring Well Sampling 
at the Taku Gardens Site, Fort Wainwright, Alaska 

(Final) 

1. INTRODUCTION 

This Technical Memorandum documents the development and sampling of groundwater monitoring wells 
at the Taku Gardens site located at Fort Wainwright, Alaska. TIlis memorandum also contains a brief 
summary of the installation of the wells in the summer of2006. North Wind, Inc. (North Wind) 
perfonned this work for the U.S. Anny Corps of Engineers (USACE), Alaska District under Contract No. 
W9IIKB-04-P-0136. 

2. MONITORING WELL INSTALLATION AND CONSTRUCTION 

Eight 2-inch inside diameter (ID) monitoring wells (MW-04, MW-05, MW06A, MW-07, MW-08, 
MW-09, MW-IO, and MW-l 1) were installed in August 2006 at the Taku Gardens site. Two additional 
I-inch ID monitoring wells were installed in September 2006. All of the 2-inch ID monitoring wells were 
installed with a large, truck-mounted drilling rig. This rig is equipped with both direct-push and hollow­
stem auger capabilities. The two I-inch ID monitoring wells, MW-06B and MW-I2, were installed with a 
small track mounted direct push rig. 

Four of the 2-inch wells (MW-04, MW-08, MW-09 and MW-II) were installed through 4-1 /4-inch ID 
hollow stem augers. These wells, each approximately 20 feet in depth, were constructed using a IO-foot 
section of IO-slot screen set across the water table. The screens were typically set at 10 to 20 feet below 
ground surface (bgs). The remainder of the each well was constructed of2-inch schedule 40 polyvinyl 
chloride (PVC) riser, with an approximate stick-up of 2 feet. The annulus between the well and the 
8-II2-inch borehole was backfilled with 20-40 Colorado silica sand to a minimum of 2 feet above the 
screened portion of the well. The remainder of the annulus was backfilled with a hydrated, granular 
bentonite seal. 

During the installation of the initial four monitoring wells, well sorted, poorly graded, fine to medium 
sands were continuously heaving into the borehole due to the unconsolidated fluvial deposits. Heaving 
sands are common in this type of geologic setting and make installation of monitoring wells with 
conventional hollow stem auger methods difficult. To mitigate these effects, direct push technology was 
used to install the remaining monitoring wells at the site. Direct push monitoring wells have been 
demonstrated to be advantageous over conventional rotary drilled monitoring wells for ground water 
investigations in unconsolidated fonnations because they reduce disturbance to the fonnation (EPA 2005; 
Farrington et al. 2003). 

The four remaining 2-inch wells (MW-05, MW-06A, MW-07, and MW-IO) were constructed with AMS 
pre-packed PVC screens. These commercially available systems are manufactured of pre-cleaned, 
machine-slotted PVC wrapped with a sand filter and stainless steel screen to assure high integrity 
samples. These systems meet the requirements for American Society for Testing and Materials Standards 
(ASTM) standard 06725 for direct push installation of pre-packed screen monitoring wells. To install 
these systems, a 3-I /2-inch outside diameter (00) steel direct-push casing was advanced to the desired 
depth and the screen and riser were placed inside of the casing. As specified by the manufacturer, a 4-inch 
foam bridge was installed just above the top of the pre-packed screen section in each direct-push well 
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(Figure 1). The purpose of the foam bridge is to 
prevent the downward migration of the granular 
bentonite used to seal the borehole. The remainder of 
the annulus is backfilled with a hydrated, granular 
bentonite seal. This installation technique was 
successful at all locations. 

Monitoring wells MW-06A and MW-I2 were 
constructed as I-inch diameter monitoring wells. 
Because these well locations were identified late in the 
season after completion of the other field activities, the 
larger drill rig was no longer available. Therefore, a 
small VTR-IOO rig was utilized. A I-inch diameter, 
IO-foot section of 1 O-slot screen and I-inch schedule 
40 PVC riser were installed inside of the 2-2/4-inch 
OD direct push steel casing. As the drive casing was 
withdrawn, the annulus between the screen and the 
2-3/4-inch borehole was backfilled with 20-40 
Colorado silica sand to a point approximately 2 feet 
above the screened portion of the well. The remainder 
of the annulus was backfilled with a hydrated, granular 
bentonite seal. 

All wells were developed after installation in 
accordance with the approved project Field Sampling 
Plan (FSP) (NWI 2006a). Well development employed 
a surge-and-pump technique to remove fine materials 
from the surrounding aquifer and to establish a good 
hydraulic connection between each well and the 
surrounding aquifer. A minimum of 45 gallons of 
development water was removed from each well 
during this process and transported to the Fort 
Wainwright Investigative Derived Waste (IDW) 
Facility for processing and disposal. 

Exptmdab/B 
DriveT1p 

Figure I. Schematic of pre-packed direct push 
groundwater monitoring wells. 

With the exception ofMW-I2, well risers were cut to a nominal2-foot stick-up and a monitoring point 
was marked at the top of casing (TOC) from which to measure groundwater depths at each well. A J-plug 
was installed in each well to prevent the introduction of surface materials into the wells. Surface 
monuments were installed at all monitoring well locations at the Taku Gardens site. The surface 
monuments consist of an aluminum protective cover with a locking cap set around each well. Permanent 
identification tags were affixed to each well. The protective casings were tamped into the soil surrounding 
each well to a nominal depth of 2 feet. To prevent frost damage during the winter months, the protective 
casings were not set in concrete and concrete pads were not constructed, similar to other monitoring wells 
at Fort Wainwright. Three yellow bollard posts were placed around each well location in the same manner 
as the steel protective casing. MW-I2 was completed using a flush-mounted manhole to minimize 
interference with traffic in that location. Well construction diagrams for each of the monitoring wells can 
be found in Appendix K of the Taku Gardens Preliminary Source Evaluation II Report (NWI 2007). 

All monitoring wells were surveyed by a State of Alaska licensed surveyor. Geographic coordinates and 
groundwater depth measuring points were surveyed to O.l-foot and O.OI-foot accuracy, respectively. 
Groundwater depths at all 13 monitoring wells were measured and the groundwater elevation at each 
location was detennined. Results of the monitoring well survey can be found in Appendix L of the 
Preliminary Source Evaluation II Report (NWI 2007). 
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3. SPRING 2007 MONITORING WELL DEVELOPMENT 

Monitoring wells MW-04 through MW-I2 were redeveloped during May of2007 in accordance with the 
approved project FSP (NWl2006a) and North Wind procedure ENV-005, "Design, Installation, and 
Development of Monitoring Wells" (NWl 2006b). Well development in the 2-inch diameter wells 
employed a surge-and-pump technique to remove fine materials from the surrounding aquifer and to 
establish a good hydraulic connection between each well and the surrounding aquifer. The I-inch 
diameter wells were developed through over-pumping, as a surge block would not fit within the small 
well diameters. Water quality parameters were measured and recorded during the pumping portion of well 
development. Development water was transported to the Fort Wainwright IDW Facility for processing 
and disposal. 

3.1 Development Methodology 

Re-development of wells at the Taku Housing site began on May 9, 2007, and was completed on May 13, 
2007. The following steps were utilized at each well for development: 

• Inspected each well for damage and usability. 

• Measured and recorded the depth of water from the TOe. All data were recorded on the applicable 
well development log sheets. 

• Investigated each well for the presence of a light non-aqueous phase liquid (LNAPL) using an 
oiVwater interface probe. 

• Measured and recorded the total depth of the well. 

• Surged the 2-inch diameter wells with a stainless steel surge block. The surge block was lowered to 
the bottom of the well and then lifted 6 inches above the bottom. 

• Surged each 2-inch diameter well over a 2- to 5-foot section of the well screen with 20 up and down 
cycles per section. The surge block was then raised to the next portion of the screen and the up and 
down cycles were repeated until all portions of the wetted screen area had been surged. 

• Placed a 2-inch diameter, 12-volt submersible pump into the well; accumulated sediment and purge 
water was removed from the well. The pump was initially placed in the bottom of the well and was 
then moved slowly up and down through the water column to remove sediment and water from all 
portions of the wetted screen. The pump discharge rate was measured and recorded. 

• Used a centrifugal pump to pump MW-04, MW-06b, and MW-I2 (due to heavy sediment 
accumulation in MW-04 and the I-inch diameter of wells MW-06B and MW-I2). The pump intake 
line was placed in the bottom of the well and then was moved slowly up and down through the water 
column to remove sediment and water from all portions of the wetted screen. 

• Placed the pump, or intake line in the case of centrifugal pump, in the center of the wetted portion of 
the screen and pumping continued until the pH, conductivity, and temperature had stabilized and the 
turbidity was measured at <50 nephelometric turbidity units (NTUs). 

• Measured water levels in each well with an electronic water level indicator during pumping. 
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• Recorded the water parameter data and draw down data on the applicable well development form 
(provided in Appendix A). 

• Collected and transported all development water to the Fort Wainwright IDW Facility for processing 
and disposal. 

• Locked the well and picked up the development materials. The surge block and submersible pump 
were decontaminated in an AJconox solution and rinsed. The discharge tubing from the submersible 
pump, or the intake tubing for the centrifugal pump, were drained and transferred to the Fort 
Wainwright IDW Facility for disposal. 

The well development forms are provided as Appendix A. Photographs of the development of the wells 
are provided in Appendix B. 

4. SPRING 2007 MONITORING WELL SAMPLING 

Sampling of monitoring wells MW-Ol through MW-12 was conducted in May of2007 in accordance 
with the approved project FSP (NWI 2006a) and North Wind procedure ENVP-006, "Ground Water 
Sampling" (NWI 2006c). Figure 2 presents the location of the 12 sampled monitoring wells at the Taku 
Gardens site. Well purging and sampling were conducted using the low-flow approach based on 
Environmental Protection Agency (EPA) recommendations (PuIs and Barcelona, 1996). The overall 
approach of low-flow sampling is to extract groundwater at a flow rate such that the water that is 
representative of the formation adjacent to the well screen is extracted, while minimizing the mobilization 
of colloidal particles or other fine-grained soil particles in the fonnation or in the bottom of the well. TI1is 

( 

approach includes a maximum flow rate limitation that is proportional to the wetted portion of well screen ( 
length, and a maximum drawdown limitation that does not depend on well screen length. The flow rate 
for the low flow purging and sampling of wetted screen lengths less than 10 feet is a maximum of 1 liter 
of ground water per minute, while the maximum allowable draw down for the water level is 0.3 feet. 
Water quality parameters and water levels were measured and recorded during the purging and sampling. 
Purge water was transported to the Fort Wainwright lDW Facility for processing and disposal. All wells 
were sampled more than 48 hours after their development. The times of development and of sampling are 
included in Table 1. 

4.1 Purge and Sampling Methodology 

Sampling of wells at the Taku Gardens site began on May 11,2007, and was completed on May 17,2007. 
Samples were collected for gasoline range organics (GRO) (AK-I0l), diesel range organics (DRO) 
(AK-I02), residual range organics (RRO) (AK-l 03), volatile organic compounds (VOCs) (SW8260B), 
semivolatile organic compounds (SVOCs) (SW8270C), total metals plus strontium (SW6020), explosives 
(SW8330 and SW8321), chlorinated pesticides (SW8081), mercury (SW7470A), polychlorinated 
biphenyls (SW8082), perchlorates (SW6850), and chlorinated herbicides (SW8151) analyses. 
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T bl 1 D a e . eve opment an d r d samplmg ates. 

Elapsed Time 
Developed Sampled Since Development 

Well Number (Date and Time) (Date and Timel (AJ)J)roximate Hours) 

MW-Ol NA 
5/15/07 

NA 
0949 

MW-02 NA 
5/15/07 

NA 
1054 

MW-03 NA 
5/11/07 

NA 
1140 

MW-04 
5/09/07 5/11/07 

48 
1314 1315 

MW-05 
5/11/07 5/14/07 

67 
1525 1030 

MW-06a 
5/13/07 5/17/07 

96 
1010 0951 

MW-06b 
5/13/07 5/17/07 

96 
1055 1123 

MW-07 
5/11/07 5/14/07 

66 
1843 1230 

MW-08 5/12/07 5/14/07 
52 

1107 1529 

MW-09 
5/12/07 5/15/07 

72 
1220 1226 

MW-I0 
5/13/07 5/16/07 

65 
1640 0952 

MW-ll 
5113/07 5/16/07 

69 
1540 1231 

MW-12 
5/13/07 5/17/07 

97 
1209 1303 

The following steps were utilized for well purging and sampling: 

• Calibrated the HORIBA multi-parameter water quality monitoring instrument at the beginning of 
each day according to the manufacturer's procedure. 

• Inspected each well for damage and usability. 

• Measured and recorded the depth of water from the TOe. All data were recorded on the applicable 
well development log sheets. 

• Investigated each well for the presence of a LNAPL using an oil/water interface probe. 

• Measured and recorded the total depth of the well. 

• Computed the length of the wetted screen. 
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• Calculated the well volume based on water level and the bottom of well. 

• Lowered the peristaltic pump intake line into the well to the center point of the wetted screen. 

• Installed a flow-through cell for the water quality instrument sonde in the effluent line of the 
sampling pump. 

• Recorded the pumping rate, water quality parameters, and water level every 3 to 5 minutes after 
initial pumping. 

• Purged the well until parameters had stabilized, based on the last three parameter recordings or until 
more than three well volumes had been purged. 

• Removed the flow-through cell from the system and collected water samples directly from the 
peristaltic pump discharge line. 

• Water samples were collected in the designated bottles, sealed, and packed in coolers with ice. 

• Field filtered all samples for perchlorate analysis through a 0.2-micron sterile filter at the time of 
collection. 

• Packed and shipped samples to the analytical laboratory by overnight delivery service. 

• Collected and transported all purge water and pump tubing to the Fort Wainwright IDW Facility for 
processing and disposal. 

The well purge and sampling forms are provided in Appendix C. Photos of the sampling of the wells are 
provided in Appendix B. 

5. RESULTS 

5.1 Ground Water Analysis 

Data summary tables showing the positive analytical detections have been compiled and are provided in 
Appendix D. These data are from ground water sampling conducted during May 2007 at the Taku 
Gardens Communications Site, Fort Wainwright, Alaska. The full set of electronic analytical data are 
provided on compact disc in Appendix E. In addition, the associated COEL T files have been provided to 
Arensault-Legg for inclusion in the Taku Gardens site environmental database. Alaska Department of 
Environmental Conservation (ADEC) checklists, which have been prepared in accordance with ADEC 
guidance, are provided in Appendix F. All samples were submitted to the project laboratory (Severn 
Trent) for the following analysis: GRO (AK-I01), ORO (AK-I02), RRO (AK-I03), VOCs (SW8260B), 
SVOCs (SW8270C), total metals plus strontium (SW6020), explosives (SW8330 and SW8321), 
chlorinated pesticides (SW8081), mercury (SW7470A), polychlorinated biphenyls (SW8082), 
perchlorates (SW6850), and chlorinated herbicides (SW8151). 

5.2 Development and Purge Water Analysis 

A composite sample was collected from the development water and purge waters and analyzed for the 
presence of dioxins and furans. The Fort Wainwright IDW Facility contractor collected this sample in 
response to the concern that these analytes may be present within the Taku groundwater. Results of the 
sampling are provided in Appendix G. 
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Monitoring WeD Development Form 

Site Location 'lit/ttf/ Ikvs,,, ,/,L ."/IJ k'A WelllD -~ 
_,,,1 A1P- tt?~ 7Jit; 

ProjeetN ... bcr ..J.. 3/d~~/'JD WeUType ~ ~ D Extracllon D Probe 

Weather dMtf-cIt.,J.,.·. "''IJtltlllil; .,,"Jp r WcD Materilll PVC D StIIiniess SlI!eI D Steel 

FieldCrew ./4!;k,/ Iz:".tr; ~t';'iJlAY M n.te <-4-",7 //.' ¥~ 
h- ~6.AvltC.Y,· r Samplcnmc ., _ 

INl11AL 

Cuinl Dialllete~ 
D 1-lnd1 2-lnd1 o +Inch D 6-lnch DOther _ _ 

Total Depth or Casing (TO in fi:et BroC) 9-/·/5 • Water Level Dcptb (WL in fizt BTOC) II.py-
Saccn Intcrval(ICetBTOC) from -11/-'511:1 ...... 'JP.('S #~t' ("01,." -;: 5': o? 

!.NAP\.. OR DNAPL Thickness: ~ ?'#A~ 
PURGE METHOD 

BIIller I ypc: U Tenon U Sblinless_ 
,...., 

PumpTypc: D I'erIsmIk: D SubmersIble qCentrlfugal Dother 

TOTAL DEVEWPMENT PUMPING TIME TOTAL PURGE VOLUME AVERAGE PURGE RATE 

SIIIrt.M.LSIOp~lapsaI -sB minutes "".!il...sanoos FIowRaic~ t-;'" 
JllELD PARAMETER MEASIlREMENTS 

nlllC 
:---Volallle pH Tcmperahre Coadac:tivity 

Turbidity Palllpinl Notes 
Deptb to 

(pOoa> 
'/~ 

(<50NTlT) ....... Rate W.ter .... L~'" 

';',/~ ~·O Ib.()fi' 
J"':2-3 -~ .:;;;~ - t1I,'1~ ~~ - - -
(J.!;~ ...... 2-0 /0.'/ - /?~-.z, I.,).. "'2- - - -
IJ.. '1ItJ. -25 ".b h.O //.4-'t;. /.0 - ~ 
1..1. '0 .-z...3tJ.. h. 7 ":'7 t?, ¥) tC' - //..k 

.l' .rt '-yo /f,.~ ~~ £). t.;'/r £) ..... i-o ~ //.!'.~~ 

I ;1,:o'if ....... y? b'~ q:S- 0.1/) /.J, :/ . ....,,..}S .- /,L.tr5 

WATER DATA AFfEIl DEVELOPMENT r; DTan D Brown D Gn!y D Milky WhIle D Other Color: ~ OW D M1ber 

Odor: ~"7 D ~ DMedi.m DHIgh D Very SIrong D SUlfur D Hydrocarbon 
DO!her ___ 

Tarbidity:-' OI!ar D ~ D MedIum DHigh DVeryTurtIid DOthcr 
WATER DEVEWPMENT METHOD 

.-. ,...., r1 n F"""" •• )'1"" ~ 

Pmnp • Type: D PerisJaItIc DSubmerslbe ~Centrifugal DOth ... 
SlIPPLEMENTAL INFORMATION 

r---

" --.......... --""- --" --\ --\ ~ 

Watt.r Disposal ~alnwrigt1t JDW DispasBI FacIIly DOther ~ 

North Wind, Inc 1" 

May 2007 Monitoring Well Sampling 
Taku Gardens 

A-3 North Wind, Inc. 
September 2007 



North Wind, Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

Monitoring Well Development Form 

A-4 

2 

North Wind, Inc. 
September 2007 

( 



Mo.itoriDg Wen Developme.t FoFDl 

SiIc Location T6l t:v J.l.rJ£C." //..,.d,A ~~ WellID m/~ Jdtt; ..L~&:j'¥?~ 

Project Number '2 ~/6->l~ Well Type ~illlltng' o CItnIcIIon o Probe 

Weather .hltt;t:~~ --~ty= Well Material PVC 0 Sllllnll!s;SIaeI OSII!oI 

FICfdCrcw . < -:')r-rcfOOa<'Dtlte ~-II-d? /~: 30 I _ 
s..pIeTI_ 

INlllAL MEASUllEMENTS 

CasiDc Diameter 
o I-1nch 'J'.J.:lttttl 0 +IndI o 6-Inell 

DOttIer __ 

Total Depth of Casing (TD in feel BTOC) ;;i! 2.,?9 . Wato- Level Depth (WL in feel BTOC) t.'S, f)S 

ScrcenIntctval(feelBTOC)from -f). "2 If to ~7,~,?-r ij~D C/tW'AIIl1: ~,?'!/ 
LNAPL OR DNAPL Thil:btess: ~ L.,<;Ar't-
PURGE METIIOD 

.,., ...... .... o otner 

Pump Type: o Pefislallic K SubmeIsIbIe o Cenb1fugal o otner 

TOTALDEVELOI'MENT PlJMPJNG 11ME TOTALPU1lGE VOLUME AVERAGE l'UllGE RATE 

Start~StopJ5..:.&EJapst:d 3'Z- minU1es ~/1S FIow~~ -/.'1/ 
FIELD PAIlAME1ER MI!ASlJREMENTS -

TIme 
Vola ... 

pH TOIBponllDro Candacen·ity 
Turbidity _ ..... pinl 

Nota 
Depth to 

"""'fpHonl) 
e?c..-

(<SONTII) :;~ Water 

14/1{l/ /7 -/.~ - ~~ 
III:"!£? -IS -/.~ - 5.92 
/f("~pO ..-~S ?~7 ,;1.../ ,.,.5·0 <'D .-/.o - /~.wJ 
~ :,,7, - 7.217 2,0 ~,So ~ .. ~ ~.P - 1/,1.;, e;"? 
/< ·,I,.. - 7.~~ -;2.0 /7,<;0 ~, ¥ --/.o - /£.."'":1 
1<.'0&1 - 7.~O ~O o,.c:;-o 3 . 1 -/.EJ - 1~.,/;3 
le.'a. .---11" ~_7-4 "2-·0 t9,$"p z;.q_ ",,/.o ...- V~,y3 

WAn:R DATA AnD DEVELOPMENT 

Calor: O('CIeI!r 0 Amber OTBn o Blown o Gray 0 Milky White 0 Other 

~' / ' oU .L? 
Odor: O~~OM""'" o High o VerySbong o SuIfIr o Hydrocartlon Other ~_AfV ·f 

Turbidity: 0 Medlum o High o VeryTurW o Other ~~ ..-
WATERDEVELOPMi:NT METHOD 

.-. ,..., = - ........-. w _~ 

Pump - Typo: O!'l!rislalti: rd. o CerbifugoI o Other 

SUEPLEMENTALINFORMATION 

/' --"- ---............. ---........... ---........... ---.... ."'-. --W8ICr Disposal ~ WBlnwright lOW DispOsal FBdllty OOlher 

North Wind, Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

A-5 North Wind, Inc. 
September 2007 



North Wmd, Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

MOllitoriog wen DeveJopme.t Form 

A-6 

2 

North Wind, Inc. 
September 2007 

( 



M1InitoriDg Well Development Form 
/ 

Site Location ~h~ /.L.,_. /L L. ~ Wc81D ~hJAL~ API - c.r L'/}<; ~ 
, .~;6"- I 

Prejcet Number "2- -=l.l£. - Well Type ~ 0 Exbactfon 0 Probe 

Wcadler ~!fclt~.,,; ",.~ Well MateriaJ PVC DS1aIriessSte!l DSI!!eI 

FlOIdCrew A&11 4·/N. )",.,...-r-/At'o.te <·,/~-o7 t:?,:,JO ..... _ 
7 ~ / 

SIImple Tae 

INIl1AL MEASUREMENTS 

CuinIlDIa~ o l-lnd1 1nch 0 +Inch 0 6-lnd1 DOther __ 

/~n Total Depth of Casing (TO in teet BTOC) ad.· 701.. . Wa1cr LeYd Depth (WL in feet BTOC) 

Saecn inrervaJ (feet BlOC) from ........ ; /I. ",1 10 "'2; .J ~. tI~c/ rtW'-v:: '$7 9'3 

LNAPL OR DNAPL Thickness. 4La. /-.Q'4,t'tt-
PURGE ME11IOD 

'J • ~ ...... 
n"",_ 

Pump Type: DPerislaltlc ~ SubmersIble o Certr1fugal o Other 

roTAL DEVELOPMENT PUMPING 11ME TOTAL PURGE VOLUME AVEQAGEPURGERATE 

Start~Slop~Elapscd~minutes ~ F1owRatc~ 

FIELD PARAMKrER MEASUREMENTS 

Time fv'(VoIu .. e pH Temperalure Conduc:tivity 
Turbidity Pumpinc Notes 

Depth to 
(Pllons) (<50NTlI) 4o-,,,,te Water &'c::/ d. ';n 

~q';/L? 0 -- . /&.:» 
-:?' :In - /s /~ ..... 3 
~·i< - h, $",.1. .::J.h Ih, $'/ ~.<: "/ .- //...4'v 

'!~ L 7q .7,h n. <'/ /<.~ / - /h.q~ 

":W~ -- !!7.;/ ':-7. b A.S"/ /~~.v / - /£.9q 
:'4:"0 - ;" -5 <? '..:Jh A.'" '/ //. , / - - AY-.~~ 

i/.'t.I~ .- 7, +,,6' ~;h -/l,e; ~/ /A/ 7 - /ll~ 
i:1t~ .... U'<: 7."3 -2.?:' CI~/ //./' / - a,V' 
WATER DATA AFTER DEVELOPMENT 

o Gray 0 Milky White 0 Other Color: 0 Claar 0 Amber Man 0 Brown 

Odor: 0 None 0 Low ~edlum 0 tfigh o Very Strong o Sulfur l(Hydrorarbon o Other ___ 

Tarbidity~tf.;(:. 0 Low 0 Medium 0 High o Very Turbid o Other 

WATER DEVELOPMENT MEmOD 

" r:1 
i :et!f" n ...... ........... ,' 

kr"subm!fSlble 
L..J 

Pump - Type: 0 PerisIaItIc o CenbirugaI o Other 

SUPPLEMENTAL INFORMATION 

'" "'- "'-
"'" "'-

"'-
.......... 

Wa1cr Disposal ~ WiIInwrigI"t IllW DIsposal F~ 

North Wind. Inc 

May 2007 Monitoring Well Sampling 
Taku Gardens 

A-7 

o Other: 

North Wind, Inc. 
September 2007 
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North Wind. Inc. 
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Moaitoriag WeD DevelOpmeDt FolW 
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2 

North Wind, Inc. 
September 2007 



Monitoriag Wen Development Form 

PlJRGE MElBOD 
..., 
~ L..< ...... , .... """" 

Pump Type: 0 I'IIIIsIIIItk: 0 SubrneI5IlIe o 0Iher 

TOTAL DEVELOPMENT PUMl'lNG.11ME TOTAL I'URGE VOLUME A VERAGIt PURGE RATE 

FIELD PARAMETER MEASUREMENTS 

. T .. c · Volame 
pH . T_puUure CoDdadivity 

TartJidity. ~a.pilol . Nola . Dcp.II.o 
'(i.UOU) . (<SONTI') Rate Water 

~L- 4/1-- . 
l/#I2CJ V' ~."5" - :/b.~~ 
//}.'£.5. - 7.6; ~.q ,d...-'x- 2XS '-::?, <0; - -'1//:Z.7J - "h7v' ':l. ' ... . ~;~ 1'1. ¥ ":l. S ' - -liB:3} . - 7.7<ir '?." ~-t;t:y PI(~ ' '2 .. -~f/ . . - . 
I¥J{?~' -St::> . 7.;l:? ~ . .c; AJ.Vt:1 /d,'7 ' ~ - -. , 

't::' 

WATER DATA AFI'ER DEVELOl'MENT 

Color: 0 Clear 0 Amber ~Bn n 8nJwn . 0 Gray GMII<y Whlll! 0 Other __ _ 

Odor: 0 None 0 lDw 0 Medlum . 0 High 0 Vrsy SIJa1g 0 SIIfUr 6('Hydrac:arbon 
TartJiditr.-~CIoYr DlDw 0 Medium 0 High · 0 \/IIVTLRld 0 0Iher 

o Other __ _ 

IwA'IEll DEVELOPMENT METROD 

. La.;t .... _T~ n -U 5lainle!lS 51eeI 

, Pump-Type:, 0 Peristaltic 0 SlbnersIbIe 

SUPPLEMENTAL INFORMATION 

Waler Disposal 
o OthI!r:r _____ _ 

North Wind, Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

A-9 North Wind, Inc. 
September 2007 
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North Wind, Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

Monitoring Well Developmeat Form 

A-tO 

2 

North Wind, Inc. 
September 2007 



MoaitoriDg Well DevdopmeDt Form 

Site Lo .. tion hev A. ..c.' /f.MJk" hi!f:A.. WenlD 1"110.)07. ... 

Project Namber 7·::vi'-~ Well Type ~~ 0_ 

w ...... ,"1Z~/VM~~Wd'-- ~ D~ ... 
FiddCrew _~ _! ~ :5"t"~ _ Dale -S:/I7J~ 17.'50 

Sa.pIe Tillie ... 

Culn&D1a~ 

OPnlbe 
OSlBel 

o l~ncII JKlJ-Indl 0 4-IndI 0 fHnch 0 Other __ 

Total Depth of Casing (TD in feci BTOC) ~76/ . W.- LeYe! Depth (WI. in feet BTOC) I ~o 7 
Screenln1erval(fcetBTOC)ftoom:'1.2.11 to ...,.22.// l'h.t?b~V~: ~~'j 
!.NAP!. OR DNAPL Thicbess: <14:' 4U#L-
PURGE ME11IOD 

I~-'- '.11"" U lel1Dll U --,.::; 

Pump Type: 0 PI!riaaIIIe O~ o Other 

TOTAL DEVELOPMENT PUMPING 11ME ~ALPURGEVOLUME AVERAGE PlJRCE RATE 

F.IELD PARAME1ER MEASllllEMENTS 

Time 
Volume 
<laJIou) 

pH 

\--;;;' • I~'~ -- '7 II 
IC!'2,.7 - ",q 

WATER DATA An'ER DEVELOPMENT 

Temperature 

~c.-

~I 
K./ 
~/ 

CotIdu<tMty 

Flow ~ 
""/. 17 -

Turbidity P"mp!nc Nola Depth to 

(<511 NTIl) .-tit"" Water 

';,/.., - 1?~7 
~s ~.f9 
--t!J.. "5' "JMItq.fl"l..;. / ~ z, .. 
...... .0. ~ fb. 0/ IV. 2.,(, 

-0. sr a,.. Jf[~ 
~~ - /f:r.2c;;:1--
-vtfJ. 8"" - rrr. :&.s 

d ·o 

Color: fI( Clear 0 Amber 0 T~n 0 Brown 0 Gray 0 Milky WhtI2 0 0Iher __ _ 

Odor: ~ None 0 law 0 ModUn 0 ttgh 0 Vo<v SInIng 0 Sulfur 0 Hydrocarbon 

T.rbidity:~·Clear 0 law 0 MedIUm 0 High 0 VaryT..tJId 0 Other __ _ 

OOll1er __ _ 

WATER DEVELOPMENT METHOD 
...... ...... 

u.. .... - 'J'I"" ~ _ • ,,= '-' .......-- '-' vu'"' 

Pump - Type: 0 PI!rfstIIItk: ~. bIe 0 Cemifugal 0 Other 

WalcrDisposaI 

North Wind. Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

---

A-II 

~0II1er ______ _ 

North Wind, Inc. 
September 2007 



Monitoring WeD Development Form 

, , , 

North Wind, Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

A-12 

2 

North Wind, Inc. 
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( 

( 

MaDitoriDg Well DeMIopmeat Form -

Site LoCIItioII 1h/d.,J III~ t- /lIIrlJl'<" /'fdt{ WellID Hfwc)(c A-r-""-q,,~.:; 

Project Number "~':3IUV ~i"X"J Well Type ~ng D ExIrIdian D Probe 

w_~~:*~w ..... _ 0 __ DSl2eI 
YJeldCrew " ~It'o.te -:;-/).-r-)7 ey:~S'P"7 

Suaplc Time -

INrI1AL MI!.ASUItEMENTS 

Casiag DiaJIIete~ 
D 1-lnch 2 D 4-tnch D 6-inch D Othar _ _ 

Total Depth of Casing (TO in feel BTOC) 22 30 , Waler Level ~ in feel 8TOC) //f-t?b 
SaeeD Interval (feet 8TOC) n: /I. rt? -;?t I'f>.P vAl1 :- 3-~y 

10 ~. 

LNAPL OR DNAPL lbiclalas: ~~R~ 
PllRGE MEmoD .... DOthor " . ~ .~~. ~ 

PwnpTypc: o Paristaillc ~bmerSbIe D ConbIrugai DOt!.-
TOTAL DE\'ELOPMENT PVMPING TIME TOTAL PURGE VOLUME A VEJlA.GEPVRGE RATE 

Start 111M Stop~EIapsed ~~utcs ........ rppJIons I'IowR .~, ..... /.~ 
FIELD PARAMEtER MEASlJREMEI'mi -

r_ Volume 
pH Temperature C08ductivlly 

Turbidity Pumpial: Notes Dcptl to 
i-v(galloal) (<SONTII) ...... Rate Water 

t!JC- 4)Wt 
Iltl!J.O D !:+- "2- - P?.u~ 
~!ZS' - _-z... :;w. z..: 
IU.'~ 73~ Cf'.S- #.1'5 ~,O -/.5 - V,/£, 

~ - 2"J'h /f.S /l. 'S" '3. 6-5 -/.S - 2LaQ F-

/IJ!I/'O - /. if4 q.1-/ 11,5"il.. :;2..2- -/..5 - :z.t?,?h 
1~:'f'5 -1(0 7.'SQ q,<; ~S'"'~ //.7 '---/.5 - ~.~ 

-WATER DATA AFI'ER DEVELOPMENT 

c-.~o_ o Ten D Brown D Gray D Milky _ D 0tIte' 

Odor: None D I.ow D MecItm DHigh o V8IySbalg DSuIfur D Hydroarbon 
o 0tIte' ___ 

Turbid. Oear D I.ow D M!dtum DHIgh D VeyTurbid DOIher ___ 

WATER DEVELOPMENT METHOD 

Railer - Tvoe:. 0 Teftan n .... In'-_ n · r-1 

Pump - Type: D Perislaftic ~enIIlIe D c:.viIugaI D OIlIer: 

SVPPI.EMENI'AL INFORMAllON 

(" --,"'-. --........... --........... ---........... ---Waler Disposal ~ Wainwri{I1t mw Disposal Facility DOth.,. 

North Wind. Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

A-13 North Wind, Inc, 
September 2007 



North Wind, Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

Monltorlag Well De¥elopment Form 

A-14 

2 

North Wind, Inc. 
September 2007 

( 



( , ' 

MeIIitoriIIg WeD Development Form ' 

Samplcllme 

Pl!RGE METIIOD 
ID,' ,....., " '., , ...... ...... 

PumpTypc: 0 I'III1st3IIIc ~ o CentJtrugII 0 Othet' 

TOTAL DEVELOPMENT PVMrING TIME TOTAL PVJlGE VOLUME A WRAGE PURGE RATE 

F1ow""~ -/. (P 
r< 

'U:Z5 
!/I.'3&" 
1II:~5 

VVfy5 

Volume 
f-ipIlou) 

V 

-

pH 

717/ 
7-S/ 

WATER DA T.A:.AFIDl DEVELOPMENT 

Temperature eoaductMty 
~C-

/.5 
/.3 
/, '3 

-
Turbidity PumpiDJ: 
(<51 NTIl) -, R:,te til,"" 

,,~ 

/.5 

/oS 

Color: ksC..,ae.r 0 Amber 0 TlII1 0 Brown 0 Grav 0 Hilty WhIta 0 0Iher _ _ _ 

Odor: ~ 0 ~. 0 MecMI 0 High 0 Very Strong 0 5uIfIr 0 HydrDarbon 

Tarbi~CIaIr . ~ 0 Medium 0 tigh 0 Wsy Turbid 0 Other 

~ATER DEVELOPMENT METHOD 
,." ,., ,., .rI 

I-··~'" 
Pump· Type: 0 PerisIiJIIc ~bmersIbIe 0 CentrIfugal DOthor 
SUPPLEMENTAL INFORMAnO~ 

- -- -- ---

NoICI 
Depth to 
W.ter 

//o5L 

W.-Disposal 
o Other _____ _ 

North Wind, Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

A-IS North Wind, Inc, 
September 2007 



. ' . 

'. 

North Wind, Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

MODitoring Well Developmellt Form 

A-16 

2 

North Wind, Inc. 
September 2007 

( 



Monitorial Well DevelopmHt Fona 

Sile Location hi ;M'fMj~1 / J'-/.." ~ WelllD ","'_,)/V .A-P-!2 ~1f".5 
Project Number Z:~h; ~t:)C:. ~ !ell Type K,MonItDring , 0 extraction o Probe 

Wuther &t!:tJx ~Ntlw~ ""''1S'''?'''-WeIIMalerilll ~PIIC OStalnIesSlllel OSlllel 

Field Crew ~" /3tt; '5"r~ /* Dale -;;:'/~-d7, /'5': ¥5 
/'"" Somple T""" --

INI11AL MEASUREMENTS 

CIlliDC DiIImcleM., 
o 1.fnch 2 ch 04-lnch o 6-lnch 0 other_ _ • 

Total Depth of Casing (ID in fcc! BTOC) t9.J. ./fl . W8II:r LevcI Depth (WI.. in feet BTOC) / 4< 3 / 
Screen Intr:tval (fcc! BTOC) from - /J./1 to - n.tf 11,,(/ ~p';", -:- q3 f(" 
LNAPLOR DNAPL Thicbcss: A/D ~/ft'L 
PllRGE METHOD . ,.., 
1"""'" 'ypo;. U I enan '-''''''' ...... ,,= 
iPumpType: o PenstaIIc ~ersibIe O~ o other 

IroTAL DEVELOJ'MENT J'VMI'ING 11ME TOTALJ'URGEVOLUME AVERAGEJ'URGERATE 

Stmt~top~ lapsed~minUIJ:S .-.; Ogallons FlowlWc~m ..... j,~/ 

IF1ELD J'AIlAME'IER MEASUREMENTS -
TUlle 

Volume 
pH Tempel1lturc COIIductivity 

Turbidity ...)'umpinc 
Nota 

Depth tv 
-(pilau) 

t:J(...... 
(<SINn') ",r:" Waler 

1,s:SS U ~--z.,.. - lilt. 3/ 
If, ~"s -:z- - /tI.~q 

1/1.:,0 - 7-75 ;l.CI /JI.SO //,b /,c:; - /«Si? 
II"!,,) 7.1',7 ".6 0 .<0 "7..10 /.~ - 14~/ 
11..'10 - 7.~o J}...~ CI.:10 ~~L) /.~ - /~&O 
I!~:~S .-.s-o 7.~ z. ) ~SO "38 /.5 - 1/7:'59' 

WATER DA3'AAnD OEVEWPMENT 

CoInr: ~ 0 Amber o Tan o Brown o GrayO Hiky White 0 Other 

[Odor: None 0 law OH!dtum o HIgh o Vety Slrong o Sulfur o Hydrocarbon OOllltr ___ 

Turbidity: ti6 Ck!Bt 0 law OHedium o High o Vety Turbid OOll1er ___ 

WATER DEVELOPMENT METHOD 

In .. .... • nTf!IInn n. ,.., 
.....~-

Pump - Type: 0 PerisIaIIic USulmI!lSlble o CenUtfugaI o Other 

SUPPLEMENTAL INFORMAnON 

------- -- ---- ::s,.. 
............... 

.............. 

Water Disposal ~ Wainwright lOW DispasII Facllty D-other. 

North Wind, Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

A-17 North Wind, Inc. 
September 2007 



MODltorIDg WeD DeveiopmeDt Form 

'55ir~;Jjt:::t:Llt 

~~?/~r 

North Wind, Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

A-IS 

2 

North Wind, Inc. 
September 2007 

( 



( 

Monitoring WeD Development Form 
~ 

Site Location 'lAh_ h?LK~ V~ / £'nJI".IS/Jr~cB ID /1?WIJ 

Projec:tNumber 23/~- >;/;( :; WcUType ~ring o Extnoctian o Probe 

Weafherii/~@"11 ..--~ WdlMaterial C oStalnksSll!el oSll!el 
Foe\dC~; ~L ~/7 ~Date ~/).-o7 1'1:7';2-

Sample TlDlc -

INI'IlAL MEASUREMENTS 

CatiacDIa~ 
o 1-lnch ~nd1 0 +Inch 0 6-1nch if Other 

Total DcpIh of Casing (TD in feet BTOC) ,iJ.J... . Wilier Level 0ep1h (WI.. in feet BTOC) /~·Sf 
Screen Interval (lizt BTOC) from-I;'. J~ to""" ;2.?:. 3~ lI~o Cd"""" ; c,. Jr 
LNAPL OR DNAPL Thiclmcss: .AIt)?p~ 

PURGE METHOD 

'.11 w ..... , ...... 

Pump Type: 0_ ~5ubmerslble o Ccnb1fuga1 oOthIir 
roTAL DEVELOPMENT PUMPING TIME TOTAL l'UIlGE VOLUME A WRAGE PURGE RATE 

Start~top~E1apsed~minutcs ~5 gallons Flow 
fiIii!2':' m -/,s-7 

HELD PARAMETEIlMEASUREMENTS 

TImc 
,yVoIume 

pH~ Temperature Conductivity 
Turbidity ru.pine 

Notes 
Depth to 

(gaUons) 
~ dC- (<50NT{I) -:-p~ Water 

1/~'ji') 0 - 'Z- - 7Z.~.; 
16.'61) - ~ Itr.zq 
IX,tJS - "7s:Z2- q.q C/,i{'/ ~-~ 7:5 - 77~ 
1,<:,(7 - -?r~c/ ~.O/ d.~Cl ~"!> L5 - IA~ 

I!';/S - 7-,,1/ '~.q &.~?;) L.) /.5 /7.~ 
16:Z~ - 7.5'/ -::?er ~~ <./.- /.5 /?~i; 

liS.' 2.5 rz,-S'~ 7.5/ 41.0 ~,</ Ho7 /.') .- /"29; 

WAlERDATA AFfERDEVEWPMENT 

Color: ~ .... 0 Amber Or .. o BlOwn o Gray 0 Milky WIite 0 Other 

J{Otherlfl~ 
.r? 

Odor: o~low o Mediwn oHigb o Very Stnlng o!O.Jlfur o HydItlClllbon V 
TartridiIy: 0 Low oHedium otlgh o Very rurbid o Other 

WATER DEVEWPMENT METHOD 

~~ nor .... n ~~L..J """"""'..... U OIlIer 
-J 

Msubme/Slble Pmnp- Type: 0 Pertslillic o Centrifugal o Other 

~VPPLEMENTAL INFORMATION 

'--- ---- ---... -- -- --.::: 

------
Water Disposal ~wairMrlgl1l: lOW DIsposal FacIlity o Other 

North Wind, Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

A-19 North Wind, Inc, 
September 2007 
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North Wind, Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

Monitoring WeD Development Form 

A-20 

2 

North Wind, Inc. 
September 2007 



Monitorial. Wen Developmea:t Form 

~.2-lnch .0 +mc:h 06-lnch 0011.-__ 
Total DcpthofCasing (ID infeet'BTOC) /fr;?I . WG:.rLcvcl~th (WL in feeI'BTOC) 13. P / 
Scnen 1ntcrvaI (feet BTOC) fium ...... 8;91 10 --I ~ '1/ 17t.i/ C ~",,"'.:: ->: q 
LNAPLOR DNAPL Thiclmm: -<f42 ~ 
PURGE MElBOD 

n.-'., . '-"~-' ...... _._-
. Pump Type: 0 ~ 0 SubmersIble 

TOTAL DEVELOPMENT PUMPING TIME . TOTAL PURGE.VOLUME AVERAGE PURGE RAlE . 

.. WATER DATA AFIDt DEVELOPMENT 

Color: DCIYr 0. Amber ~an 0 Brown n Gray 0 MIky WIIItI! 0 Other'--:-__ 

Odor: ry ~ 0 lDw 0 MedIum 0 ttgh 0 Very S1rong 0 Sulrlr tar~rbon 
Turb~Seor · DlDw DMedium DHigh .D .VeryTurbid o Other __ _ 

o Other __ _ 

WATER DEVELoPMENTMETDOD 

. . In. . T, • n T.... n SIaJnko<!: a. · n · 

. Pump - Type: 0 PertDIIIc o Submetslllle 

SUPPLEMENTALINFORMA1l0~ .,. 

I================== ............. ........,,=~---+-.-

~ht IOWDispaSIJ Fadlity 

North Wind. Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

A-21 

o Other _____ _ 

North Wind, Inc. 
September 2007 



Mo.itoriD: Well Developmeat Form 

bltJd< , 

//,,~ 

II.'~. 
/ 

==================================~~==~-- -

North Wind, Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 
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APPENDIX B 

Photographic Log 
(additional photographs provided on CD) 
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Well Development Photographs 

Stainless steel surge block. 

Purge water was transported to IDW. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

Two inch diameter, 12 volt submersible pump. 

Water parameters and pump rate were measured. 

B-3 North Wind, Inc. 
September 2007 



HORIBA display unit. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

Water clarity after well development. 
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Well Sampling Photographs 

Monitoring wells were sampled utilizing low-flow techniques. Drawdown and discharge rates were 
measured and recorded. Purge water was collected and transported to lDW. 

May 2007 Monitoring Well Sampling 
Taku Gardens 
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A peristaltic pump was used for sampling. A flow through cell was used for water parameter 
measurements. 

Perchlorate samples were filtered in the field. All equipment was decontaminated between wells. 

May 2007 Monitoring Well Sampling 
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Well Sampling Forms 
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MONITORING WELL SAMPLING FORM 

PlJRGE VOLUME /" 

....... Vola ... (pi) - T ... Well DcpIh (11) - Do:pIb ID Wiler (11) x p1lon1fee' of casing ~ CosiDB Volume (pi) X No. ofVoIumos 

(1"91.041.1 112"=0.092. 2.~"= 0.6S3) t·/~)C ,/I~ -= /.O"~)<3 -=- ~ · c:V"<'9q/~5 
PURGE ME1BOD -
.. ~-=-

'J, . '--' , ..... , '--'~~~ 

PumpTypc: 0 _Itic 0 ~ o CenlJfugaI DOIher 
PVRGE TIME PURGE VOLUME 

Volll ... pH Time 
(plloDII (+1- o.J pH Dails) 

'1:15 , 0 
["'j~ ,J...O 7.t7t'f 
t?/~ '! . n!.,?:J "/.-10/ 
tit 'il . ~t? '7.1'fr 

t?' '11/ ,;z.,Cf ?,,;:J..V 

./ 
/ 

I 

North WlIld, Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

Temperature Coadudivlty 
(+I-I.2C) (+1-3 ".) 

'3./ a..G'~ 
-~,/ I'/,(Pf? 
~ , ~ /JIb'? 

"3 .. :> /'J'b r? 

-----

C-3 

PURGE RATE 

FIow~ 

DO 
REDOX 

(+I-U .. WL 
orlO '''') 

(+I-IODlV) 

oy -7~ 
C;.y -77 
O,c/ -~ 

II'}'IY -'0/ 

-

Turbidity 
Dept .. to 

(+/- 10". 
JIo'TU) Water 

/8:~ 
~~/~ f' Iff',JCj 
7/,7 [;4g';' 39 
A?~ [/S-;39 
-r:J .S 1/f5',S~ 

~ 

o Olher __ _ 

North Wind, Inc. 
September 2007 



MONITORING WELL SAMPLING FORM 
SAMPLING MElBOD 

n~ r-1 
-J • W""'...,.."""" '-' 

Pump - Type: 0 PerisIIIItic: D SubmersIble D Centrifugal D Other 

SAMPLE INFORMATION 

Nllmberor 

SampleID Sample 
Aaalysis Preservative 

Coalaiaenl 
Vo .... e 

A'f)k/I'~/ ~ / 
/ 

rrJ( /" 
/7 .'-"'~ 

~e-- .....-;/ '" 1 
Y (-.5' / 

/' -

Purge Wmrz Disposal o Ft WIinwr1ght row DIsposal Fldlty 

ICOMMENTS 

North Wind, Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

C-4 

Lab QAJQC 

~ 

DOOler 

Commeals 

2 

North Wind, Inc. 
September 2007 



MONITORING WELL SAMPLING FORM 
SI&e LoeadoD: Taka Hopsipg!G'n!em Area WeD ID firt)~OtA A'f- C/¥t!r9' 
P 'ed N be 231'-'00 wen Type f:2L ..... 0 Extraction 0 Probe 

::.~ ;~::- ·~7g7 ... 0 ... 

S..plelillle /(J.'.>.y~ 
PURGE VOLUME / ... 

...... Valame(pl) ~ Total WeD DqIIb (Il) · DcpIb III WaII!r(ll) K gaIIoa/feoI orcasillC m CasiDg VoImnc (gaJ) X No. orVolumcs 

(1"=0.041,1112" = 0.092. 2" =0.163. 4" = 0.653) tf. 'Ir,:::./~3 := • 7":!>)<:. 3 -= .;<./0/1,,/&.,5 
PURGE ME11IOD 

...... n ,_._ .. . ~ 
Pump Type: 0 PeristaftIc 0 Submorsil* 0 ~ DClIheI" 
ftJRGE TIME PURGE VOLllME I'URGERATE 

FIowRatc~ 

Volume 
(gaDODJ) 

ItJ~f'O j. 0 

pH Tempenlllrc 
(+/- 0.1 pH uaits) (+1- 0.2 C) 

7. ~·Cf 

7.~O 

--

;z..~ 
6<, ./ 

-----

CODdlldMty DO REDOX 
(+/- J %) (+I-O,I.,gIL (+/-10 mV) 

or 10 %) 

-107 
-//0 

--

);z4.an 0 Brown 0 Gray 0 MIky YmtI! 0 0Iher __ _ 

Turbidity 
(+/-10% 

\II"ru) 

--

Depth 10 

Water 

COlOr: 0 Clear 0 Amber 

Odor: ~one 0 ~ 
TarbidII:r: 0 CJyr I ~Law 

o MedIum 0 High 0 Very!bong 0 Sdfur 0 HydroI3rban 00lIl ... __ _ 

o Medium 0 High 0 Very TurtJid 0 Other __ _ 

North Wmd. Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

C-5 

--I--

North Wind, Inc. 
September 2007 



IIItJtJ~ AtE- 9'IN 
--~----~------------

MONITORING WELL SAMPLING FORM 
SAMPLING MElBOD 

~ 

Bailcr- Type: LJ Tefton U Sblinless 9IeeI LJ_L.J~N' 

Pwnp - Type: 0 PerisIalIfc o SubmersIble o Centrifugal 0 Other 

SAMPLE INFORMATION 

Nu.berur 

SamplclD 
Sample 

AD81ys1s 
ComaiDcnI 

Volumc 

t7J} /?ItUm~ CffJ I 
II / / f 

(0 
/ I' ......... -./ --- /}"~ 
/" l_ 

./ 
./ 

Purge W8Icr DisposIII o Ft Walnwr1ght lOW DIsposal Fadlty 

1 COMMENTS 

.'. 

North Wind, Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

Praernmc 

.,) 

~, 

rr ./ 
V 

C-6 

Lab QAJQC 

OOlher 

Commcuts 

2 

North Wind, Inc. 
September 2007 



MONITORING WELL SAMPLING FORM -
Site Locatioa: III!!! U!!!!I!Dl&lrdetli &ESI WdlID I'll tuiY;, /iff - '-rr~-:? 

Project Number: 1316-iOQ WeD Type ~~ 0 EodraC!lon o Probe 

::.:t5:t.t~~-<-~7 0 __ ... 
OSblel 

Sa_pie n_ / /.' .;10.-.7 
PURGE VOLUME '" ... ---
CatiacDiameRr 

pI..~ o 0Iher_ ~v LM~--> Ot-4nch o t!J2-lnt:i1 -04'inch 
TOlDlDepth of Casing (1D in fcc( BTOC) .9.t.3L . WBlrI LewI Depth (WL in fcctBTOC) / d· 36 
Saeen lntc:rval (feet BTOC) from "'1"1. (" to -~/.f. #;.~ rd~-.. ~"s 

'al'le Vola ... (pi) - Tow Wen DepIh (ft) - DepIh co-W*, (ft) x gallon/roes of cuing E Casing Volume (gal) X No. orvoI ...... 

(1"=<l.O41. 1112" = 0.092, 2"~·=0.6S3) <).t!/'5'x-.!t"J.= /1;0]( 3 ;l.9/~. 
- PURGE ME'lBOD " 

• _T. n ""-~.~~. ~ 

- PumpType: 01Wtsta1lk: o SUbmersIble o t:enbifugaI .0 0Iher 

PURGE TIME PURGE VOLUME PVRGERATE 

Start ~Stop~Elapsed.-.J4IL-minules '~DS f1ow~~ 
FIELD PARAMETER MEASUJlEMENTS -. 

-Voll .... . pH -Temperature c...dlldiYity DO . 
REDOX 

Turbidity 
DeptlI to r .... (+I- O.lJIIIIL (+{- JO·~ 

(pI1ou) (+1- 0.1 pH aaits) (+1.:0.2 C) . (+1"3%) -
orlO%) 

(+/--10 "V) 
NI1J) 

Water . 
.' 

~gf ' ('? /~.?~ 
I/J~S . . "6 7~1 ;;2,"3 ~,~~ . L1',&, -111./ ::;>~,O 1~,3.? 
1/.',0 J.(}" 7, ?_<; -::J.'" ~,~3 t1J, ~ -ljlQ ~fr:D ~.~h 
!/.J.~ /.t.o 'hq2- '2_.":2, L?,S' z... ~,41 - _12..z.. #/.0 /€-~ 
J/!.JCI ,Q,C> ?,f("b -;z, -~ - ~ s-:z.. ,d,1/ -/~3 ~3,o /~.Jb 
u:~S d'~ "Aqq- #.3 ~'5'~ 401/ -/~y ~S:~ /~~G 
//.'~ d..-.r '7:~1/ ;:;;,~ t?,~~ -d." -/J5 _ _ ~3·6 /~,~ 
//.':t5 :?A LI?'Z- ~,;.. t?1"JA t?L -1:J.t:. :::z.~.~ /~~ 

----- - ---- --~ 

-----( 

--Color: LJ-(]ear 0 - LJ Tiln - U Brown~ CiraV 0 MIky WhI!I! 0 other 
-.. 

Odor: t:tci None 0 Law o Medium 0 High 0 vl!rf Slrong 0 ~ o HydrocarbOn 
o 0tIl0r ___ 

TuJ:bidit)': 0 ~~l;OW o MedIum o HIgh o very Turbid o Other 

North Wind. Inc. 
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MONITORING WELL SAMPLING·FORM 
SAMPLING ME11IOD ,.., n rt ..... .n 

OJ>" 

Pump - Type: 0 ParisIlIItic o 5ubrnersIbIe o CentrtfugoI 0 Other 

SAMPLE INFORMATION 

Numlocrof 

Saaplem Saonple 
Anaty.io 

COIItaiKnl 
VDI.me 

~ .... ~dl5/ll 
,I . .,. , 

./ 

/JL/.._ --/ l' ( ~A ) 

V, --- .,/'" / ..</'/ 
// ~ 

./' 

Purge WaIcr.DisposaI 0 ·Ft.wllnwr1ght IDW DIspasaI Facility 

ICOMMENTS 

North Wind, Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

P....una..c 

C-8 

Lab QAIQC 

o DIller 

c_u 

2 

North Wind, Inc. 
September 2007 



MONITORING WELL·SAMPLING FORM 
Si1I: Location: T!k. !:!! __ l!IGanieu .&I!I WdllD mU/{) '7'" /f~-qef25 

Project Number: 2316-§OO Well Type ~~ 0 Extrad:Ion o Probe 

w ..... ~~~ -fo"r W.......... iIC"" 0 __ 
FieIdCrewh;' j;; Ae~41",;'>,Date <-1/·~7 

o Steel 

~"''''''''At'''' ~I Sample Time / :;".6 
PURGE VOLmH: I 
Culal Diameter 

M~ .~ ~N'-1P;) 01-lnch o 1l12-inc11 O+tnch OOther_ ~") 
Tolal Depth of Casing (TO in feet BTOC) ;;{/./1 • WatcrLevel Depth (WL ia feetBTOC) I . £) 

Saeea In1crvaI (feet BTOC) from ~~ to ""2~b. 11').0 t'~It'iklf -' r,,/ 
Po'lt VoIu ... (cal) M TObII Well Depth (ft)· DepIb II> WaIer(ft) x plJonffeel ofcasins -Casing VoIwne(caJ) X No, of Volumes 

(I~.04I. 1112"-0,092. 2",..o.iU>4"=O,6S3) ~t/~~ ./?~ #, ff z. '1<"3 = -:2. Y b 
PURGEMEmOO 

n 
!"""w • J t-' L.J '''''''" W""'" 

Pump Type: o PeristZlItIc o SUbmersible o CenIrtfugaI DOth ... 

PURGE TIME PURGE VOLUME PURGE'RATE 

Stm1k2J.1S.StoP~EIsrpstd~minutes ~Ions Flow RB1e1J .116 milo 
V" 

FIELD PARAMETER MEASllREMENTS " '"'lit-. 
, ,~ 

Volume pH T_perature COlldlldivity DO 
REDOX 

Turbidlly 
Depth to 

Tune (+1- 0.1"'IiL (+/-10% 
(pJJoos) (+1- 0.1 pH units) (+1-0.2 C) (+1-3%) 

orl0%) 
(+1-10mV) 

N11J) Water 

lil :~S" 01 I/6au7 . 
I/;}.:I/S· ,K ?'7J ~7 1fJ. "7Q .0.7 -23.0 60/.0 1//;.,/7 
1/~:{"p , /.:z.. 7.7~ /.2 I"f', 'ICf n,&' -~~ ~7 1/~./7 
}d.:$~ /.r..,. 77;'" /.(p //. "It). 0'.< -3~ ~~.O ICo.1 t. 
i3:<JO "2.0 7.73 J.~ /N,-k ' (P·5 -~~ , ~"'2tfj1.. ~.It. 
/2,;P'5 J..'-I 7.7 ~ /,~ /},t.i~ Cl,Y - "1'P 3": ~ /~.It'-
I~.·II? ,;l. " 7,7:!:> /.7 0·.,9 ' CAy' -~Z- 2-c,.y' v .. //:.. 

.-/ ---~ 
~ --------~ 

~ 

-------('" 

- o Tan O 'Brown o Gny 0 Miky WhIte 
. . 

Other Color: ~O Amcor 

Odor: );i4.one 0 Low OMedUn o High o Very Slrong OSUfur o Hydrocarbon o Other" ___ 

Turlridily: 0 CIear[){Low o MedIum 

North Wind. Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

o High o Very Turbid 

C·9 

o Other 

North Wind, Inc. 
September 2007 



-MONITORING WELL SAMPLING FORM 
SAMPLING-METHOD 
Ia. • T. .n. ..., . ~ ...........-- .... 
Pump. Type: 121 Peri!DItic o SUbmersible o Centrlfugel 0 Other 

SAMPLE INFOIlMA nON 

Number of 

SampieID SluDplc 
Aaa/)'lil Praervlltivc 

CoallliDcrsi 
Volume 

1Jj)/h/- ~U't'..I_ -

V'/,)( ./ 
,. " .~ L..,,c --:::::- ....,....... A ") 

/"'" ( 3/ .,-

Pw-ge WJIIcr Disposal o Ft W;Onwright lOW Disposal Fad." 

IcoMMENTS 

North Wind, Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

...... 

C-lO 

Lab QAIQC 

OOtl1er 

Commeats 

2 

North Wind, Inc. 
September 2007 



MONITORING WELL SAMPLING FORM 

Caine Diameter bJ \ tit} ,?/V/TT v \ 
o I"1nch 0 I1I2"k\dI ib\-inc:h 0 +inch 0 0tI-er__ " .. : J 

Total Depth of Casing (TO in feet BTOC) ~. /1/ . Water Level DcpIJI (WL in feet BlOC) 1>-8" 2....... 
Saeeolnlaval(feetBTOC)frout""ttl ~( to -i;.i. ~r ~.) r"""""''''('., 'Z 
I'1qe V"I."", (pi) - Total Well DepdI (II) .. DepIb ID Willa" (II)" gaJlmllli:eI oCcuing = Casing Volume (gal) X No. o(VoI ...... 

1·--o.04I,JJI2"=O.092~·-O.6S3) , ~.'12'Y.1t3= 1./3)(3." 3·39 
PURGE MEmOD \" -' :'-, " , 

"J • U ,,,,,,,,,"'" n-

Pump Type:: 0 Peristaltic 0 SUbmI!l5lbJe 0 Cenb1fuga1 o Other 

P-URGETIME .',: '-' ! PURGE ,VOLUME PURGE RATE 

--
- Colo": LZ! CiHr 0 Amber 

Odor: 0 .NarJe 0 I.Dw 

Turbidity:~Isl~ 0 I.Dw 

o Tan 0 Brown 0 GI1I'(-O'Mukv~ 0 Otherl_"_"" __ 

o ........, 0 H91 0 Vary 9Irong 0 Sulfur 0 Hydrocarbon 

o MedIum 0 High 0 Ver(rwbid 0 Other 

North Wind, Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

C-II North Wind, Inc. 
September 2007 



MONITORING WELL SAMPLING FORM 
SAMPLING MEmOD 

...., n 
I-~-'~"'" 

WLJtillll5ODlllWUY~ 

Pump - Type: 0 PerisbIIIIc OSlbnI!lSibll! o Centrifugal 0 O\her 

SAMPLE INFORMATION 

Namberof 

SIImplelD 
Saalple 

Analysis 
Coalainenl 

Volume 

I oJ .9!/L")g::;-.M I 
" / 

I?L 
/ 

J----__ 
/ _~K... L- V 
~<- /" ~ 
I,/' / '(,£/1 ) 

V' I...... ~ 

Purge Wilier DispoSlll o A: Wainwright IDW DIsposal FadIIty 

lcoMMENTS 

'-. 

North Wind, Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

Preservative 

C-12 

Lab QAlQC 

OOthel" 

Comments 

2 

North Wind, Inc. 
September 2007 

( 



MONITORING WELL SAMPUNG FORM-

Site Locatio.: Tel! !l!!1I!!!l&a!!k!!! Arg WeUID 1,,~d{,)A-, 1rF"- .ez~ -N-B Wo._ ~ 0 ...... o Probe 

OStael wa_~=:=rt:-~W4>b_1 0 ....... 
FleldCrtw . ~~ ..,.. .... ;AG.tc 5" :../ 7-~ 7 

Sa.llle r... 9: 5"1 hi'" 

PlJRGE VOLUME / I -" ur ." 
Casiq Diameter . ~~ ~ ~fi/~r~ ..J o 1-lnch 0 l1/2~ndI 2~nch 0 4-indI 0 Other __ 

Total Depth ofCasing(1D in feci IHOC) 7"', 73 . WalerLeveI Depth (WL.in feet BTOC) I~?./ . 
Scra:nlnterva1(fi:ctBTOC)fnxIf'V r;.,;.?w -;';J.,2-? ~d~cJI~" :. ~f6 
P.~ VoIu ... (cal,- TObII Wdl DcpIb (ft) - DepIb '" Wilier (ft) x pllonIfcd of c:asiIIS - CaliDa Volume (sal) X No. ofVoIwncs . " 

(1"-0.041. 1 112" E O.092, 2~" ~ 0.653) ~ ~)C./( 3 ~ til·. fI 7 )C- '3 .~ ~ • ?/efiil/w-5 
PURGEMElBOD - ~. ; !.j" 

r--. n ........ "JI • '-' -
Pump Type: 0P1!r1sta1ttc o 5ubmeniIbIe o tentnrugaI o Other 

, 
• 

PURGE11ME PURGE VOLUME PURGE RAft":, __ . -': ,.-

SIIIIt ~tJJP!/.!!lh...Elr1pSf!d....!:i..h.minutes 5'"~ns Flow Rate dP-1/ RPm 

FIELD PA1lAMETER MEASUREMENTS .. ~ 

Volam. pH T_perature Coaductivity 
DO 

REDOX 
Tumidity 

Deptb to nme (+1- G.lmgIL (+1- 10% 
(l:aIJoaa) (+1- 0.1 pH •• its) (+I-I.lC) (+1-3%) 

orIO%) 
(+I-IOmV) 

NTU) 
Water , 

~'} ?:IIO 0 /0.7> 
~ /,L £,.q'L "-5J'2 /J.s~ .&'Ef' -q7 .;-go; S /h'-/~ 
1.'/:2 . /.0/..2> 7. to ') "3,$" //,-5.0 ~,b -LP'6 S~"S /~>7 " 
~/£.;? /,7h:- 7. :1-/ '~. V OS-V 0,'/ -//6 7/.fr 1'~.?9 
~~/'T ~.deif ?,;..q' "?oS h.5t? 19." -/.2/ 7~. t? /~)9 

~J Z. '2 2, '1'2-- 7. ~7 '3,5' I/.,P //,¥ -1,).6 .,-:j,o /~)r; 
:.2.5 ':;',75' 7 . '/:2.. '3,1{ C?,'S'O o.v -/~<r ~5': 3 /,-;.~9 

7,'1. S\' ~.D'D 7,.,,, ~?.3 ~,.,O /), 3 -/"3/ I/~.O I'tI,. /9 
:3~ ~ . .;/ ..,.s-o ~,~ ~')O ;,-,,~ -/~~ 99..3 I~,;i::; 

q;'-3--1 ~. 7¥ "',Sa.. '3.q' &Sv /? 3 -13¥ :fJ'~,o /k?q 
~?iJ J,i,j12 7SS ~-~ 6/.Y1 L2L3 '-/~ X? v ' I~~ 
: '1:,.,17 t..{.'1 7.57 ':3.5- t1', ttl /? 2- -/~~ ~_3;O /~.?q 
, q'!I{'h tI. /~ '7.5"11' .a.S-- 6'.'1 t!:I,~ -( 3-t .1',0,:3 . 16.)9 
r:/(t <).uh 7.~'1 '~" (" 0,,, 0,3, ./ ~9 O. f- /r;.,/9 

~ --
~ 

( 

CoIor:i3 CIe;i Ehmbi!i' ··R(,-an EI BrOwn o-Gray 0 MIlky White O'oiIiiT - .. 

Odor: ii~ 0 Low 
o Medium o High o Very Sb'ang OSlAfur ~Hydrocarbon OO!her __ 

TUl'bidi" aear 0 Low o MedIum OHlgb o Very Turbid OOlhcr - _ . . - . 
V"\ 

North Wmd. Inc. 
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w~A. A1--9~ c--- r -....,. 

MOMITOWNG~LL~UNGFORM 

SAMPLING METHOD 
-'"'"' r--. .0- n· , ......... - 'J'''''' L..J ,~ 

Pump - Type: 0 Peristaltic o Submersible o CertrIfugaI 0 Other 

SAMPLE INFORMAnoN 

Number of 

SampkID Sample 
ADalysis ConlalDenl 

I Volume 

1f7J11{,(JIIJ£ At:rh, , I 

t"/>G 
[ ... ~'-~---
/ ......___(:.s-. 

---

Purge Water Disposal o R: Wainwright lOW DIsposal Fadllty 

lCOMMENTS 

North Wmd, Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

Preservative 

I-S 
./ 

C-14 

Lab QAJQC Comments 

o Other 

--- ----------

2 

North Wind, Inc. 
September 2007 



MONITORING WEll.. SAMPLING FORM 

P\IIlGE VOLUME 
/ '" 

~ Diatnda' V!tJ ?//Art-) 
~-tnch 0 11/2-1nc11 0 2-1nCh 0 +inCh 0 Othtr__ ./ 

TOIaI Dcpth of CasiDg(ID in feetBTOC) q'lS/3 . W8lerLeYcIDcpth(WLinfeetBTOC) Itt- ~ (/ 
Screen Interval (feetBTOC) from"""" t 1.l3 to ...... 2'{.t;3 1I~t:)c«"~H = ~n 
hrce V."...,lI:aJ) - Talal Well Dcp1h (ft) - Dcp1h to Wmr (ft) x pIIonIfeet or casing - CasinS Volume (gal) X No. or vobJ!nes 

~ 112·-0.092, 2"-0.163, 4"-0.653) ~.5·'X ,tJ'I/-= .~::r)(3 ·=. ·'405"1crIk42 
l'mltfE METROD . --;;0. - .~, ./ 

- 15IiIer Type: U Tefton W !>IiIIIIess "'"'" 

Pump Type: 0 Ports!aIIk: 0 Submorsit*! o Other 

PURGE TIME PURGE·VOLIIME ·ptJJtGEllATE ;; ..•.. 

FIELD PARAMETER MEASUREMENTS 

Time 

//Iocr 

~1·.1C;-

--v 

Volume: 
(PROM) 

3.,' 

pH Tc:tllpc:rahlre 
(+1- 0.1 pH uam) (+1- 0.2 C) 

·~.5 

,10\ 
1 ,10111 ~. 2 

-~ __ r--

DO 
CondacdYity (+1_ O.lmgIL REDOX 

(+1- 3 %) Dr 18 .") (+1-18 mV) 

LP,5 

-/~9 
-/39 

- IW 

- \J.t-O 

- COIo~CJBii O-~~iin-- O'I!rowi1-" - 0 Gray OMiliY WhItI! - 0 other -

Turbidity 
(+1-11% 

NTU) 

Depth 10 
Water 

;l.~,") /~J 

~,3 ".'" 
.37. C; I bioI 

o Other __ _ Odor: 0 Nane 0 Low ~ 0 HIgh 0 Vory SInJng 0 SufII' ~ Hy:hJcarban 

__ ~~~ub~~~hr.·~:1{~o.~~D~Low=-~O~~=_~==O~~====O==vory~~~_~d ___ .~O~,=other~====~~_~_ ====-===~_ ~ 

North Wind, Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

C-15 North Wind, Inc. 
September 2007 



MONITORING WELL SAMPLING FORM 
SAMPLING METHOD 

Bailer - Type: ::::::: " 
,...., 
~_&.-Jumer 

Pump - Type: 0 ~ o SubmersIble o Centrifugal 0 OIlIer 

SAMPLE INFORMATION 

Number of 

SampklD Sample Au.lysis 
Contaiocnl 

Volomc 

lIP 1~~~L::: X// 

/:...-¥ 
I"L- F"-L'-"" 

/.-f-" -(/~-i' 

.......- -

Purge Wa/cr Disposal o R Wai1wrlght lOW DIspasaI Fedlity 

ICOMMENTS 

North Wind. Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

Prnen'lltil'c 

.... 
-' 

C-16 

-
Lab QA1QC 

OOlher 

-

Commenll 

2 

North Wind, Inc. 
September 2007 



MONITORING WELL SAMPLING FORM 

Site LllcalioD: I!!.u! !Il!!!Iilll4il!~!!I &131! Wdl.,.,{:f/lf?7 AI' -1:iil1?L. 
O Prabe Project NUZ 2316-600 Well Type ~ng 0 Extrac!iDn 

Weather ;.flY' ~ . 4t.,J! p.J;#,# -7'5"~ WdlMateriai 0 SlaIntes&5teeI 0 _ 

F"..,IdCrew 3-Y.k/ t!a,/I'y. "Sf'-?A'/ft'~Da'" ~-/4/-~ 7 
'" 

SIompieTImt J). :'f) 
I'URGE VOLUME ./"' ..... 

easi8g Diameter ~ ~?#~r!-) 
o l-Indl 0 1 1/2~ndl 2~ch o +Inch 0 0lher __ 

Total Depth of easing (TO in feet B b?"z.. ~~ . Water LeveJ Depth (WL in feet BTOC) IZ~"Z-
Sc:m:n Interval (feet BTOC) m,;;'1) . .0 g= to ~ ~ 2. at> /I~j) r.,vVAA ·:' <. $'b 

Pa,. Volamo (pi) = TOIIl Well ~~ 10 Wilier (Il)" gaIIonffCCl ofcasiDA = CasiJIg Volume (gal) X No. ofVolumcs 

(1"=0.0-41, 1 112" = 0.092, ~3 " = 0.6S3) ;7,5"~JC ,/c.-3 -: ,q/ X~ - ;? . .73 
PURGE MElBOD 

n ~~. n ... . .,.. n .-

Pwnp Type: o Perisl2lltit o 5ubmefsIIIIe o Centrifugal o Other 

PURGE TIME PURGE VOLUME PURGE RATE 

Start (/.yp Stop~EIapsed~minutcs ~ F1owRaz~m 
FIELD PARAMETER MEASUREMENTS 

Volume pH Temperature CODduelivity 
DO 

REDOX 
Turbidity 

Depth to 
TIme (+1- O.lmgIL (+1- 10% 

(PRoDI) (+1- 0.1 pH uoils) (+1-0.2 C) (+1-3-;.) 
or l0 0",) 

(+I-I0m\,> 
NTU) 

Water 

I//.W C? 17,~Z. 
1/,"$0 I.ID ?~A ~?7 /1<~ a< -~ .~ 77./3 
//:~.5 l.hS' A~h ~?7 71.--/4- ,o,¥, - 7j"ij /Q.'/ 17.1.3 
1.).1110 ~,;Zo ?-Oq' t:;t:t;6 /J,s~ /J, .~ -/L)~ z",.4' /7'/Z 
i . .J...'JJS ,g.7~ 7.1#1 ~7 "",91 /7;¥ -/10 Ido J?,/2.. 
/).. !/D '::J,~O 7.~z.. «,7 /J,'S"Q /J../ -JlY /::?, y' i""> 1"7_ 

I/JU~ ~ <;t;-S- ~/71 ~.<j{" trJ.s'q -",~ I,/" / 2.;;1... /~, <;(' 1">/7 
I,). :w il,t/O 7 . 7/_ ~,< ,n.<Q ta, i../ .... /7... S" IW, 2- 17./? 

I;' :.;!S"-" tI-'5 ?,rrj i::r,~ /J.si!; (9,4,; -/7_/ /L~ ·J?,O .. 
....... 
~ 

l..----------/: 
If 

Color: ~ Cear 0 Amber Olan o Brown o Gray 0 MAky Whibo 0 other 

Odor: T0low o MedIum o High o Very S1rcng o Sulfur o Hydruc:arbon 
Oother ___ 

TurbidJI,J: __ Clear 0 low o Medium 

North Wind, Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

OHl~ OVerylurbid 

C-17 

o 0Ih'r 

North Wind, Inc. 
September 2007 



/htU{}/, .lrf- ql/f}-
,,--

MONITORING WELL SAMPLING FORM 
SAMPLING MEmOD 

n 
L.J """"""'" SII!eI U IlIspa5abIe U UU"" -J -

Pump - Type: 121 PI!rIsIJIIIIc D Submersible D CentrifugII D 0Iher 

SAMPLE INFORMATION 

Numberol 

SampielD Sample 
Analysis Praervative 

CODtaiDenl 
VoIu_ 

~7.wtVd7 '5? ( 

r 
/ /)0....--

/,e- l- ....-<" 
7-- ....-~(I'/ 
.,/" ----

i'w'gc Water Disposal 121 Ft Wainwrigl1: lOW Dispaszli Facility 

North Wind, Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

C-18 

Lab QAIQC 

DOIIIer 

Comments 

2 

North Wind, Inc_ 
September 2007 



MONITORING WELL SAMPLING FORM. r4) 
Site Location: TIIiI ~2!!!inll!!.nlea! &rea WelJlD /Jm:J"~ A -9'*~ 

.".,/v/ 

_!~ Wd_· D- O Probe 

oSleel =:1;-~~~:-~~7 0 ___ 

SampleT .. e I<.'.J.. q 
iPllRGE VOLUME r 
CasiuC Diameter 

~~ ~O LvA7"/:) 
ol-1nch o ll/2-inch o 4-Inch 0 other __ 

Total Depth of Casing (11) in feet BTOC) d1.,l . .;2.. V . W8Ief Level Deptb (WL in fed BTOC) I t(tJ-"2.-
Screenlnll:rvlll(fcclBTOC)from-I/7¥ to ....... "2-/. 7.8" ~Orc(p""" ~ -g.~,t.. 

PUrp! Va"_ (pi) ~ TOIa! Well Deplb (ft) - Depth to Wa1er (ft) -lII1kmJ1bct of casing - Casing Vol ..... (1111) X No. afVoIumes 

(1"91.041. 1112"=0.092, ~ 4°=0.6S3) 3;z.~~ ,1?-3 ~ ,'$'3)(3 ~ j. S-Cj 
PURGE MElBOD -
.. ~. ...r1 • co. n 

~, ...... , 
PmnpTypc: o PerIstaltic o Submerdlle o Centrifugal 00111 ... 

PURGE TIME PURGE VOLUME PURGE RATE 

Start Iq;'5'OStop~~minUlcs ~Ions FIowR=~ 
FIELD PARAMETER. MEASUREMENTS 

Vol.me pH Tempenlllre Condudivlty 
DO 

REDOX 
Turbidity 

Depth to T_ (+I-O.lmcfL (+/·10% 
(Pllou) (+1- 0.1 pH Bnits) (+I-O.lq (+1-3 %) 

orll%) 
(+1-10 mV) 

NTU) 
W.ler 

It;.~v [';) 1'1;(1 z.. 
ff:(JC.I ~/.I 7.1((; /().q /).t:.O 00 '70 ~5 ,90 It 

If.'tJ3 I,I/.~ 7."q /,;.q /iJ. <"7 /J.&:- £.,~ "7.,/. 7 /t::1.IO 

111:' ot" i. ,In 7.0b '//IJ,7 ft).~ 7 /l).~ <0 '2" 'Z.- JQ /r, 

'~:l!1q 1~.'Jlf 7. v/;;. /1') i- /}, "5"b n.~ <'6 //. 2- Ie:,. u''j 

6:/i}... 2."';" 7.0'/ li'Jdd /!J.5"·7 A. l/ tiO I/, / AO/n 

J)UC; ,2. ?,S /. vt:,( 'I/}. Go- 0.«;"- i?t/ 4L. ;::J;~ ·/Q../O 
IJ}.'/~ ~,()q ?od '//), "'J n.~7 /J,'''?'' 413 I/.7 /t1. ;75 
J<~.2 , ~, ¥/ /,15 /1').7 O;5b 7J.Y 7"0 /7.i7 79.,0 
X:.z.t.f ~.'1W 7.Dl.O IC).7 t!?5·~ O.y ~~ ~2- 7T.IO 

...-/ -- I--

...-~ 

----/"'" 
r 

Color: '(s( Clear 0 Amber o Tan D- O Gray 0 Mlky Wtite 0 other -
Odor: ~;: 0 law 

o Medium o High o Vt:sy strong o SUfur o Hydroc:aItxJn 
o Other ___ 

Turbidity: Oear 0 law o Medium o High oVrtryTurbid o Other , 

North WIIld. Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

C-19 North Wind, Inc, 
September 2007 



~. 

MONITORING WELL SAMPLING FORM 
SAMPLING METHOD 

...... n ...... . ..... 
I""""" - ':rl"" ~--~-.. -
Pwnp - Type: 0 I'erIsmIIIc o SubmersIJIe o Cenb1fugaI 0 Other 

SAMPLE INFORMATION 

Nombero! 

SalllpieID Sample 
An.1ysis Preserv1ltive 

Contloioeni 
Volume 

f IJ ill Wf)'6 5P I 
/ 

II'J7 IIflvo*K 5tJJ,J.. ~ fi't'J~/.k i::='r .~~ /5 '"39 
/ 

/ 

r ....... c...,. 
'" ( \./~ 

f __ L ..... l4"'/"P' 
// (I'''' /" 

/" 
~ 

Purge Water Disposal o Ft Wainwright lOW Dispasal Fadlity 

ICOMMENTS 

North WlIld, Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

C-20 

Lrlb QAJQC 

---

o Other 

Comlllents 

2 

North Wind, Inc. 
September 2007 



MONITORING WELL SAMPLING FORM .(i?; 
Site Localioa: Taku Hl!!!!lDl:l!drdgj! A!!!! WdlID ~Wt:)9'.. A-r- -'1¥1,~ 

ProjtctN.Z 2316-§!!! WellTypc t:(M~ OE>clradlcn 0_ 

Wcadacr IIYI'~y_ Sb"ftv."~ ..... M9'--WellMio1eria1 ~ OSlaOlIessSleel OSleel 

F"eldCrew ~~" Z~#:. y<,,/"<,,~ vAr Date 7-5~? 
I' / s. ...... e1lllle Id-.'Z~ 

PURGE VOLUME 

CaliaC Diamder 

tit-indl OHnch o 11/2-inch o +inch OOther __ 

TOIaI Dc:ptb ofeasing (TO in feet BTOC) .i{/,6{g • Watr:r Level OepCh (WI. in feet BTOC) 17,'$)/ 
SCRlCIlln1crval (feet BTOC) from ,... fl.(1) to --iJ.t.t( If.occ::t'~4f: 1.IY 7 

hrze VoIa._ (cal) - TOIII WeU DepIh (II) - DI:pIh 10 WIlI!I (II) x pIIoaJfi!III of cuiDg - CasiDg Volume (pi) X No. of Volumes 

(1"=0.041. I 112" = 0 .092, 2" - (16~" - 0.653) '11'1, .It 3 ~ , (,7'1£ ~ ~ Z. c1/9 Q it"" 5 

PlJItGE METHOD '--

• • or., nT ..... n.,.. ' .... n ...... 

PumpTypc; o PerisIaltit o 9IbmersIbIe o CenII1fugaI o Other 

PVRGETDtE PllRGE VOUlME PtlRGEIlA1E 

SIart It'st? StDpj2J1:bJapsed~minull::s 3JpJ1ons Flow RaleA..Lmm 
FIELD PARAMETER MEA.SUREMENTS 

Volume pH Temp_rature CODdadlvity 
DO 

REDOX 
Turbidity 

Deptb to 
TIlDe (+1- D.I mlo'L (+1-10% 

(caBo .. ) (+1-0.1 pH uaits) (+I-D.2C) (+1-3 %) 
or 10 "I.) 

(+1-10 mV) 
NTU) 

Water 

//.'1b' 0 - 117,$~ 
1).:.:;0 1.0 7.727 ,7 ~."S";. /.Z- -~3 //5,0 17.~1 
IA :U,:, /. ~ 7.~2. ~.o t!J."f1"S LJ.rr _.L. ;;...... //L,.o atl 
I~:ot, 1.(, ?~;- .3.7 ,..,;. '>r.~ /17. < ~3 Kil. '\!o ".;./ 
':;L :()C/ /,('1 -). ~f{'" If..h /),srs- I"}, r- -tt. "'2. /i.. '!5 /'),,- I 
1/-;/2;. ~~ 7. c.f"'?" ;;? c;: l? ~5 o.y -~~ Mr. '=> 1?.f,) 
IJ.!'S- ~.S" ? t{ I ~." //.'1<5' t2~!L.. -h.2 5ril. " n .bJ 
1,,) •. '/~ ,; . .:6 7. V'I:? ~.tb dM!;5 (!Xl/ -'-3 7~.S" /?{,) 
i';"'! ~} '7, . J 1'.'1.1- ~.h (!).~ /J:t/ -b 0/' ~'1.'"7 17· 61 -./ --~ ------./"" 
./' 

Color: "'tji Clear 0 Ambor o Tin OUrown o Gray 0 Mlity WhIt2 0 Other 

ts(r- L :.J-.. Odor: 0 Non!! 0 tDw o Ml!lfium o High o Very SInlng o Sutf\r o HydracaJtlon 
.... 

Turbidity: 0 CleI~ tDw o MedIum o High OVeryTII1tlId OOther __ I tJh) r 

" 
North WIfld , Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

C-21 North Wind, Inc. 
September 2007 



MONITORING WELL SAMPLING FORM 
SAMPLING ME11IOD 

i.J.>. • • T. . ..DT-" n 
L..J 

n"", 

Pump. Type: 0 PerisIlIftjt o Subrnerlible o eentrtruga 0 Other 

SAMPLE INFORMATION 

NMmberof 

SampieID 
Sample 

Alllllysi. 
COlltaiocnl 

Volume 

d24",dq<;,lf 1 
A 

'-; ,~ //){./ 

~ 
r'" /"'/ 

r '-" 

Purge Wilier Disposal o R: Wainwright lOW DisposII Fadity 

lCOMMENTS 

North Wind, Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

Pracrvative 

/ 

C-22 

Loob QAJQC 

o Other 

Com_ 

2 

North Wind, Inc. 
September 2007 



( 
MONITORING WELL SAMPLING FORM 

Siae Locatio.: TI!!!. 1I1111i11r&1t\!e!! &m WeUID Hr(U/t?, Jt-p- q-qyS; 
o Probe P",jed N ... ber: 2316-609 _ WeD Type ~ 0 ExIIacIiOn w_ ~"; .-...-U"'~ W ......... , '" 0 ......... FIddCrcw_==·=1 ; :5' .. ,. .. ~At~te ~/~-d/ 

DSIaoI 

S-ple n.e 9,' 5"..:2..-
I'lIRGE VOLUME / " 
CaiDc IMmetcr ~ ~ ~,vAI"L-j o Hndl 0 1 l/2';ndI ';ncII 0 4-Inch DOther __ 

Total Depth ofCasiDg (TO in feel BTOC) Z. Z . h 9 . Wak:t Level Depth (Wl in feel BlOC) i~?:!l-
sa=nIntaval(fcctBTOC)tTom ........ ;,(.lrlO -~;"'/f dtJr41--"..,,-= 'i"-y 

I 

Pa...., VeialDe (pi) - Total Well DepIh (II)· DepIh 10 Wiler (II) x pUoa/feot or cuiac - Cuiq VoIIImc (pi) X No. ofVoJumos 

(I"aO.041. 1112"=0.092. ~"=0.6S3) 15"-'(1)£ ./(.3 :. /. 3 7 ~ "3 -= ~ / /tlA/~"".s 
PURGE METHOD / 
~Iype: DToIIon 

_ ..n 
SIJoeI DOt!Icr 

Pump Type: o PerIsIaJ!Ic o SIlbrnoniible o Cenb1fuga1 o Other 

PURGE11ME PURGE \lOLUME PVRGERATE 

SlBIt r.-IO SIDp~1apsed (,""":' ~ ~Ions Flow Rate Jl, //liliiii 
nELD I'AIlAMETER MEASUREMENTS 

Volume pH Tcmperatllft Condactlvity 
DO REDOX 

Turbidity 
Depth to lilllC 

(pllou) (+1.1.1 pH u.its) (+1-0.2 C) (+1-3 %) 
(+l-O.lmWL 

(+1-10 mV) 
(+1-10% 

Water or 10 'Y.) .... IV) 

.,./0 V f~29 
tf:Ze7 /./17 £.$"0 ?'if (1:1SI tf/,b -7h ~~.s- i~3/ 
4.'Z:!J /'Ur (,. 'It! "'?>.7 &,~·I /).5 -&:17 ~;7.y f~3j 
.i?:U d..;'O ?of,?" ~.7 fftS'/ /'hi?" -/~'?J ~&.b /~.n 
q:~~ .2. ?S' 7.3r. "3.7 ~.5z:> ~¥. -/16 "Z~y /4(51 
'7: :t~ ~~ 7.1{7 ~. 7 .t7.f~ &.0/ -IZI '2~; I 1~3/ 
~ I~S'" :.t"'?5 7.5~ 3. (p t!).5'O 0.'" -/ z...- 2'-/.9 /~31 
rt·)~ #.1(0 7.~5 _~7 C1.SI:? &,,,. -I'Z 9" _ -;:Z/. 3 1'j(3/ 
''1:111 '1.115 7. 7~ -=t7 L?,~v Oy - 13i a.~o 1~3i 
Ci:W -:),~ 7.77 '6.7 _LP. $'0 ~.t./ -/ "33 Z3'. '- 1~3; 
f.'1/'7 h.()S 7. ill ""3,7 61,S-&, t:J.'7' -/~'o Z3-S /~JI -.-' 

--.....-
V 

{ 

o Tan o Brown o Gray 0 MIlky WhIte 0 OIlIer Color: A, ~ 0 AInIHr 

Odor: ~ 0 UlW o Medium o High o Vcry5trMg o SI#ur o I-1ydraczrbcm 0011.-__ 

Turbidity: tlClear 0 UlW o Medium , 
North Wind, Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

o High o Very Turtlid 

C-23 

o Other 

North Wind, Inc. 
September 2007 



MONITORING WELL SAMPLING FORM 
SAMPLING METHOD 

In." r1 n .......... SteeI n .r1 
"J " 

Pump "Type: 0 FeIstlIItIc o SUbmersible o CentrIfugal 0 Other 

SAMPLE INFORMATION 

Nomberof 

Salllple ID Sample 
Analysis 

Coataiaenl 
VoluMe 

~,"urkd/ 
/ 

/,/)L/ 

/"J F- L- ..-< 
"7- ~:7'<"') 
~ '---'" 

./ 

Purge WaJer Disposal o ft Walnwrtgl't lOW Disposal FadIty 

IcoMMENTS 

North Wind, Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

PraervaCWe 

-

C-24 

Lab QAJQC 

DOIher 

Com .. ents 

2 

North Wind, Inc. 
September 2007 



MONITORING WELL SAMPLING FORM 

lP\lRGtvnT ,,..,,. 

..... 
Pump Type: 0 PerIstaltic 0 SubmeIsIble 0 Centrifugal o 0II1er 

PURGE TIME PURGE VOLUME 

I"SIIartIBl1.G//.c...n:'YOs~IDDIDJ'-JJ~1 :::t~"· '=-""""'f1.apseo"'l_!!¥l tlh'~ mmimnutcsue5 "" tI. hl!8llons Flow Rate &./0""", 

.~ 

ImLJ n." '" UII"n'D UI "} 

Volume pH T~Jkeralllre Coadudi\'Jty 1,,,-,.,,. __ II REDOX 
(gallon) 1(+I-O.lpHIlllilsI (+I-O.2C) ~+J-.3%) I\"-v,~:z~ (+I-10m\!) 

///'/'O 0 
//!~O ~Q 

"//.'53 ,3 
I//.'S'b h 
111;.$'''1 .J,t.f 
1/J.:oa- /lor 
llJ.:D.'- ;;. ~ 
1J..;o~ 9-..1r 
j.). !I ~.I 
/, ... :/11 '~ "~ 

II :1-1 '}',7 
I. :~d t1 .V 
,~l·.72, bj ~ 

II, :)..{.;, /.t.C& 

IColor: ~ 0 Amber 

10dor: b 0 Low 

I W1WlJIY -~ Clear 0 Low 

North Wind, Inc, 

A¥¥ <.~ t"!" '17 hl.h -//5 
"'h¥O ..("..,; ~,'Ib ~,S' -JI?. 

7. ?,~ <."3(" tfJ."? t'!? V' -/IL. 
?~q ~7 n.LI '? r!J. 't./ _/1-::0, 

7·11'" <.7 /2.'-1'7 /.I. -~' _IJW 
,_",t;" 4.t:.. 1'/''17 t? '?' ~/~ 
-?~"~ ~7 ,tj.J./7 -A{V -t:£O 
7 .e, az.. S:7 t7,~ h',V -12.7 
7,71 <;;., /J,t-/7 ~{¥- -/~'i" 

7, 74{' <.7 /?,~ t9,~ _J':J.O 

7/~O <.< /'/. t-f~ ~.~ -/~I 

7,~'7 ~7 &,"YS?" tpy/ .:?' _J7...1 

7.~6 <.7 ~.I-/'if' ,(j,¥ -/'33 , 

o Tan 0 Brown 0 Gray 0 HUky Whltl! 0 Othorr __ _ 

o Medium 0 High 0 Vt!rf Sbcng 0 SUlfur 0 Hydrocarbon 

o Medium 0 HIgh 0 Very TurbId 0 Other 

May 2007 Monitoring Well Sampling 
Taku Gardens 

C-2S 

Turbidity 
(+/-10% 

JIo7U) 

<AS" \ 
'1~ 
~;f,jj 5" 
~'Z;9,:: 
.2. .7.q' 
211. v 
~(<;{ 

~ 
I~IY 
pI./,&( 

14'.~ 
-~o:q 

;U;-;7 

Depth 10 
W~ 

I/"'.~l: 
¥...5J. 

~.7~.5-' 
f/~.~t" 
1// _<'<" 
IZ~< 
It:.$'~ 
~ 
7Z£.? 
/,cs-c; 
/~.<''''' 
It..~~ 
, //.: •• "$'<; 

/t..5'~-

I--
..... 1/ 

North Wind, Inc, 
September 2007 



MONITORING WELL SAMPLING FORM 
SAMPLING ME11IOD 

~ ..... . n TI!ftan 0-'" ~ UISIIOSIIIIe U Other 

P\Dnp • Type: 0 PeriS1IIItIc o SUbmersible o Cenb1fuga1 0 Other 

SAMPLE INFORMAnON 

Nu .. berof 

S.mplem 58mple 
AlUllym Preservative 

Coal8iaenl 
Volume 

1J)7,*,lV II 5.t) I 
/A '''_/,~ 1'-'.:1 _ F,~&f 'A.-L? /ii. 1fA. :1;'1 
7 

, -
Ir/"L.--

/ AIL ~"' 
1..,-<-....- ("'5T ./ 
/" -

r 

Purge Walcr Disposal o Ft Wlinwright row DIsposal Fadlty 

JcOMMENTS 

i 7' 

North Wind, Inc. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

C-26 

LIIb QAIQC 

/ - A'7/r"~ 

o Other 

ComUSCIIII 

2 

North Wind, Inc. 
September 2007 



MONITORING WELL SAMPLING FORM 

Site Locatioa: llY HousiHIQI!J!£!!! &ta WdllD H?wi-;:J ~·?~5 
Projeet Number: 231HJOO Well Type ~nIIDring 0 Extm:tIon o Probe 

Wealher /ft·/l" r'£"~L ~/LJjt-&".J/ 1V-r-C""p'elIMillerial j(PVC 0 S'mInIessStl!el OStl!el 
F.eIdCrew A...J".,,~-k.,;/T:2- ~t,:;' ........ k.Dale s: /7:'~ ~ 

'':5""f'''/t"'"",,y /-?zrl- or 
1/ ......... I ~ ftJ3. Sample "me 

PURGE VOLuME 

CasIDI Diameter 
~nch 0 11/2-inch 0 2~nch 0 +Inch 0 Other __ 

(/lP?#A~) 

Total DepthofCasing(TD in feelBTOC) /'"(. yo . WaterLe\le1 Depth(WL in fi:lCtBTOC) /)..97 
Scrccnlnterval(feclBTOC)from ........ ~7 10 ....... /~Y. ~c.'c,,,,-.rl' -=?'/I 
Pa~ Vol ••• (pi) = Total WeD Dcpch (ft) • DcpIh to Water (ft) x gaOoDlfcel of cosing ~ Casing Volume (gal) X No. of Volumes 

(~1112"=0.092. 2"~O.l63. 4"=0.653) ?''1It- , °f/ ~ I,;J.~)C 3 -:..7IIIJ'f&5 
PhBc!(METHOD 

~~ 
,..., 

U Other 'J; • ."""" 
Pump Type: o PeristaItk: o SUbmersible o CerUtfugal o Other 

PURGE TIME PURGE VOLUME PURGE RATE 

Starl~top~EIapsed~minutes "3'~\ons Flow RIlle h, / / ""m 

FJELD PARAME'IER MEASUREMENTS 

Volume pH Temperature CODduc:mily 
DO 

REDOX 
TIlDe 

(pDoas) (+/. o.t pH unib) (+/-0.20 (+/-3 %) 
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Taku Gardens May 2007 Ground Sampling, AK101/AK102/AK103 Sample Hits Only Table 

Analyte Method 
Gasoline Range Organic! AK101 
Diesel Range Organic! AK102 
Residual Range OrganiC! AK103 

mg1l. = miligroms per Liter 

location 
Sample 10 

Collection Date 
laboralory 

lab Sample 10 
aCType 

Units 
mg/l 
moll 
moIL 

J = Eslinaled resull. Result IS less lhan reporting lonil 
- = onolyle wos nol delecled ollhe loborolory reporting llmil. 

MW05 
07MW05S01 

5/14/2007 
STlS 

G7E160200001 
Primary 

0.063 
0,15 

MW06A 
07MW06AS01 

5/17/2007 
STlS 

G7E190213001 
Primary 

0.073 

5.8 

MW06B MW10 
07MW06BS01 07MW10S01 

5/1712007 5/16/2007 
STlS STlS 

G7E190213002 G7E170329OO1 
Primary Primary 

0.029 

4 O.OH J 

Taku Gardens May 2007 Ground Sampling, AK101/AK102/AK103 Sample Hits Only Table 

Analyte Method 
Gasoline Range Organic! AK101 
Diesel Range Organic! AK102 
Residual Range Organic! AK103 

mglL = mijligroms per Liter 

location 
Sample 10 

Collection Date 
laboratory 

lab Sample 10 
ac Type 

Units 
mg/l 
mglL 
mglL 

J = Esllmaled resull. Resullis less Ihon reporting IImil. 
- = onolyle was nol delecled ollhe loborolOlY reponing limit 

May 2007 Monitoring Well Sampling 
Taku Gardens 

MW11 
07MW11S02 

5/16/2007 
STlS 

G7E170329003 
Duplicate 

0.025 J 

MW12 
07MW12S01 

5/17/2007 
STlS 

G7E190213003 
Primary 

0.094 

5.9 

0-3 

MW11 
07MW11S01 

5/16/2007 
STlS 

G7E170329OO2 
Primary 

0.051 J 

North Wind, Inc. 
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Taku Gardens May 2007 Ground Sampling, SW6020 Sample Hits Only Table 

Location 
Sample ID 

Collection Date 
Laboratory 

Lab Sample ID 
ac Type 

Analyte Method Units 
Aluminum SW6020 mglL 
Arsenic SW6020 mglL 
Barium SW6020 mglL 
Boron SW6020 mglL 
Calcium SW6020 mglL 
Cobalt SW6020 mglL 
Copper SW6020 mglL 
Iron SW6020 mglL 

Magnesium SW6020 mglL 
Manganese SW6020 mglL 
Nickel SW6020 mglL 
Phosphorus, Total (as P SW6020 mglL 
Potassium SW6020 mglL 
Sodium SW6020 mglL 
Strontium SW6020 mglL 

Vanadlurr SW6020 mglL 
Zinc SW6020 mglL 

mglL = m~ligroms per liler 
J = Esllmaled rosul!. ResUlllS less Ihon reporting liml!. 
- = oll8ly1e was nol delecled allhe loboratOlY roporting limil 

May 2007 Monitoring Well Sampling 
Taku Gardens 

MW01 

07MW01S01 
511512007 

STLS 
G7E170413OO1 

Primary 

0.015 

0.11 

0.029 

95.5 

0.001 

12 .5 

26.3 

0.94 
0.0039 

5.7 

0.34 

0.043 

MW02 MW03 MW04 
07MW02S01 07MW03S01 07MW04S01 

511512007 511112007 511112007 
STLS STLS STLS 

G7E 170413002 G7E120234oo1 G7E 120234002 
Primary Primary Primary 

0.03 

0.022 0.021 0.0021 

0.087 0.13 0.097 

0.045 0.024 0.021 

148 67.6 67.2 

0.001 0.0054 

17.9 11.1 3 

44.7 18.6 18.4 

0.52 1.5 
0.0027 0.0023 0.0053 

0. 19 

3.9 3.7 

7.1 5.2 5.1 

0.43 0.28 028 

0.0086 0.0085 0.0084 

D-4 

MW05 
07MW05S01 

511412007 
STLS 

G7E1602oo001 
Primary 

0.0098 

0.24 

0.022 

73.7 

7.7 

18 

0.77 
0.0016 

0.044 

4.7 
.j.9 

0.2i 

0.012 

North Wind, Inc. 
September 2007 



Taku Gardens May 2007 Ground Sampling, SW6020 Sample Hits Only Table 

Location 
Sample 10 

Collection Date 
Laboratory 

Lab Sample 10 
aCType 

Analyte Method Units 
Aluminum SW6020 mg/L 
Arsenic SW6020 mg/L 

Barium SW6020 mg/L 
Boron SW6020 mg/L 

Calcium SW6020 mg/L 

Cobalt SW6020 mg/L 
Copper SW6020 mg/L 
Iron SW6020 mg/L 
MagneSium SW6020 mg/l 
ManganesE SW6020 mg/L 

Nickel SW6020 mg/L 
Phosphorus, Total (as P SW6020 mg/L 
Potassium SW6020 mg/L 

Sodium SW6020 mglL 
StronUum SW6020 mg/L 

Vanadiurr SW6020 mg/L 

Zinc SW6020 mglL 

mgll = miHigroms per Liter 
J = Estimated result. Result,s less than reporting limil 
- = onolyte was not detected 01 the 10borolDfY repor1mg IImll 

May 2007 Monitoring Well Sampling 
Taku Gardens 

MW06A 
07MW06AS01 

5/1712007 
STLS 

G7E190213OO1 
Primary 

0.0049 

0.23 

0.022 

66.9 

15.9 

16 

1.1 

0.16 
3.9 

5.1 

0.27 
0.0055 

0.012 

MW06B MW07 MW08 
07MW06BS01 07MW07S01 07MW08S01 

5/1712007 5/14/2007 5/14/2007 
STLS STLS STLS 

G7E190213002 G7E160200002 G7E160200003 
Primary Primary Primary 

0.0066 0.026 

0.21 0.28 0.12 

0.022 0.052 O .O~t 

63.5 86.3 71.6 
0.0069 

0.0013 

15 12.5 0.19 

I ~ 6 20.8 24.6 

I I.t 0.62 
0.0021 J 0.0073 

0.15 0.11 

4 7.3 6.5 

5.3 10.2 12.4 

0.27 0.37 0.31 

0.0084 0.017 0.0066 

D-5 

MW08 
07MW08S02 

5/14/2007 
STLS 

G7E1602oo004 
Duplicate 

0.12 

0.04 

74.4 
0.0069 

0.0013 

0.2 

21 I 

063 
0.0072 

11.4 

0.31 

0.0096 

North Wind, Inc. 
September 2007 



Taku Gardens May 2007 Ground Sampling, SW6020 Sample Hits Only Table 

Location 
Sample ID 

Collection Date 
Laboratory 

Lab Sample ID 
ac Type 

Analyte Method Units 
Aluminum SW6020 mg/L 
Arsenic SW6020 mg/L 
Barium SW6020 mg/L 
Boron SW6020 mg/L 
Calcium SW6020 mg/L 
Cobalt SW6020 mg/L 
Copper SW6020 mg/L 
Iron SW6020 mglL 

Magnesium SW6020 mg/L 
ManganesE SW6020 mg/L 
Nickel SW6020 mg/L 
Phosphorus, Total (as P' SW6020 mg/L 
Potassium SW6020 mg/L 
Sodium SW6020 mg/L 
Strontium SW6020 mg/L 
Vanadium SW6020 mg/L 
Zinc SW6020 mg/L 

mglL = miHigroms per Uler 
J = Eslimoled result Resullos less Ihon reporting limit 
- = anolyle wos nol delecled at the lobomtory reporting limil 

/vIay 2007 /vIonitoring Well Sampling 
Taku Gardens 

MW09 
07MW09S01 

5/15/2007 
STLS 

G7E170413003 
Primary 

0.0037 

0.16 
0.027 J 

156 

0.011 

8.6 

22.4 

0.71 
0.012 

5.6 

0.62 

0.0066 J 

MW10 MW11 MW11 
07MW10S01 07MW11S01 07MW11S02 

5/16/2007 5/16/2007 5/1612007 
STLS STLS STLS 

G7E170329001 G7E170329002 G7E170329003 
Primary Primary Duplicate 

0.018 0.012 0.013 

0.17 0.19 0.2 

0.015 0.019 0.015 J 

54.3 54.8 56.6 

10 11.8 12.3 

15.2 14.3 15.4 

0.8 0.92 0.98 

0.0016 0.001 0.001 

0.099 0.11 0.11 

4.2 4.1 4.3 

4.8 55 5.9 

0.24 0.25 0.27 

0.0081 0.0098 0.0085 J 

0-6 

MW12 
07MW12S01 

5/1712007 
STLS 

G7E190213003 
Primary 

0.0035 

0.23 

0.097 

77.7 

0.0028 

11 

19.2 

1.2 
0.0052 

0.093 

4.6 

4.8 

0.31 

0.012 

North Wind, Inc. 
September 2007 -



Taku Gardens May 2007 Ground Sampling, ASW8081A Sample Hits Only Table 

Location MW06A 
Sample 10 07MW06AS01 

Collection Dale 511712007 
Laboratory STLS 

Lab Sample 10 G7E190213001 
aCType Primary 

Analyte Method Units 
4,4'-00T SW8081A mg/L 

HeptachlOi SW8081A mg/L 
delta-BHC SW8081A mg/L 0.00018 I.PI 

mglL = miligroms per Liler 
J = Estimoted resull. ResuH IS less than reporting hmlt 
Pt = The percenl difference between lhe ong nal and confirmotlOl1 onatyses IS grealer Ihan 40% 
- = analyte was not de\ecled ot Uoe loborolory repootlng hlmt 

May 2007 Monitoring Well Sampling 
Taku Gardens 

MW06B MW07 MW11 
07MW068S01 07MW07S01 07MW11S01 

511712007 5/14/2007 5/16/2007 

STLS STLS STLS 

G7E190213002 G7E160200002 G7E170329002 
Primary Primary Primary 

0.0000052 I.PI 0.0000058 I.PI 
0.00013 I.PI 

D-7 

MW12 
07MW12S01 

5/17/2007 
STLS 

G7E190213003 
Primary 

0.00014 I.PI 

North Wind. fnc. 
September 2007 



Taku Gardens May 2007 Ground Sampling, SW8260B Sample Hits Only Table 

Analyte 

1 ,1-DichloroethenE 

1,3,5-Trimethylbenzent 

Acetone 

Dichlorodifluoromethant 
I sopropylbenzent 

cis-1,2-DlchloroethenE 

sec-ButylbenzenE 

tert-ButylbenzenE 

mglL : m.IgfBmS per Uler 

Method 
SW8260B 

SW8260B 

SW8260B 

SW8260B 
SW8260B 

SW8260B 

SW8260B 

SW8260B 

Location 

Sample 10 
Collection Date 

Laboratory 

Lab Sample 10 
ac Type 

Units 
mg/L 

mg/L 

mg/L 

mg/L 
mg/L 

mg/L 

mg/L 

mg/L 

J : Eslmaled resull Result.s less Ihon repor\mg hm.1 
-- : analyle was 001 detecled al the ioborelDfY reporting hmlt. 

May 2007 Monitoring Well Sampling 
Taku Gardens ...-.. 

MW01 

07MW01S01 

5/15/2007 
STLS 

G7E170413OO1 
Primary 

0.0017 

MW06A MW06B MW08 MW08 

07MW06AS01 07MW06BS01 07MW08S01 07MW08S02 

5/17/2007 5/1712007 5/14/2007 5/14/2007 
STLS STLS STLS STLS 

G7El90213001 G7E190213002 G7E160200oo3 G7E1602oo004 

Primary Primary Primary Duplicate 

0.0014 J 0.0021 J 0.0014 

0.00035 0.00044 J 
0.00015 
0.00015 0.00019 

0.00027 0.00013 

000025 

D-8 

MW09 

07MW09S01 
5/1512007 

STLS 
G7E170413OO3 

Primary 

0.0013 J 

North Wind, Inc. 
Septembet;,2007 
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Taku Gardens May 2007 Ground Sampling, SW8260B Sample Hits Only Table 

Analyte 
1 ,1-DichloroethenE 
1,3,5-Trimelhylbenzem 

Acetone 
Dichlorodifluorometham 
Isopropylbenzem 
cis-1,2-DichloroethenE 
sec-BulylbenzenE 
terl-Butylbenzene 

mgJl = milligrorrn; per Liter 

Method 
SW8260B 
SW8260B 
SW8260B 
SW8260B 
SW8260B 
SW8260B 

SW8260B 
SW8260B 

Location 
Sample 10 

Collection Date 
Laboratory 

Lab Sample 10 
ac Type 

Units 
mglL 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

J = Estimated result. Result.s less thon reportong limit 
- = onalyle wos not detected otlhe laboratooy reportHlg hn~t 

May 2007 Monitoring Well Sampling 
Taku Gardens 

MW10 
07MW10S01 

5/16/2007 
STLS 

G7E170329001 
Primary 

0.0044 J 
0.00026 J 

MW11 
07MW11S01 

5/16/2007 

STLS 
G7E170329OO2 

Primary 

0.00093 J 

D-9 

MW11 
07MW11S02 

5/16/2007 
STLS 

G7E170329003 
Duplicate 

0.0016 J 
0.00093 J 

MW12 
07MW12S01 

5/1712007 
STLS 

G7E190213003 
Primary 

0.0011 

0.00019 

0.0025 

0.00026 J 

Trip Blank 
07TB04 

5/16/2007 
STLS 

G7E170329004 
Trip Blank 

0.0011 J 

North Wind, Inc. 
September 2007 



Taku Gardens May 2007 Ground Sampling, SW8321A Sample Hits Only Table 

Analyte 
1,3,5-Trinitrobenzene 

2.4,6-Trin itrotoluenE 

Method 
SW8321A 
SW8321A 

4-Amino-2,6-dinitrotoluenE SW8321A 

Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazin SW8321A 

mglL = miUigroms per Liter 
J = Estimoted result. Result IS less than reponing limit 
- = onolyte wos not detected ot the laboratory reponing IImll 

May 2007 Monitoring Well Sampling 
Taku Gardens ,-.... 

Location 
Sample 10 

Collection Date 
Laboratory 

Lab Sample 10 
QC Type 

Units 
iiiQiL 
mg/L 
mg/L 
mg/L 

MW06A 
07MW06AS01 

5/17/2007 
STLS 

G7E190213001 
Primary 

0.000094 J 

0.000052 J 

0.000018 J 

0.001l 

0-10 

MW06B 
07MW06BS01 

5/17/2007 
STLS 

G7E190213002 
Primary 

0.00006 J 

0.00071 

MW12 
07MW12S01 

5/1712007 
STLS 

G7E190213003 
Primary 

0.00009 J 

0.000063 J 

0.001 

North Wind, Inc. 
Sept em bet;.1.00 7 



Taku Gardens May 2007 Ground Sampling, SW8330 Sample Hits Only Table 

Anillyte 
1,3,5-TrinUrobenzem 
2.4-0InltrololuenE 

Method 
SW8330 
SW8330 

2-NHrotoluene SW8330 
Hexahydro-1,3,5-trinilro-1,3,5-triazin SW8330 
NitrobenzenE SW8330 
Octahydro-1 ,3,5,7-tetranltro-1 ,3,5,7 -tetrazocln SW8330 

mglL = mil!igroms per lifer 
J = ESlimoled 'esul1. Rosun is less Ihon repor1ing 10011 

Location 
Sample 10 

CollectIOn Date 
Laboratory 

Lab Sample 10 
aCType 

Units 
mgIL 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

PI = The percent difference between the 0"01001 ond conftmlOtlOO analyses IS greoler than 40~. 
- = onolyte was ,.,1_<1ed mille loOO<otory reporbng 1imoI. 

/vIay 2007 /vIonitoring Well Sampling 
Takll Gardens 

MW06A 
07MW06AS01 

5/17/2007 
STLS 

G7El90213OO1 
Primary 

0.0032 PI 
000; 9 

D-II 

MW06B MW07 MW09 
07MW06BS01 07MW07S01 07MW09S01 

5/17/2007 5/14/2007 5/15/2007 
STLS STLS STLS 

G7El90213002 G7E 160200002 G7E170413OO3 
Primary Primary Primary 

001 
0.001 PI 

0.0061 
0.000038 J 0000047 J 

MW12 
07MW12S01 

5/1712007 
STLS 

G7El90213OO3 
Primary 

0.004 

0,00015 

00051 

North WilUl, Inc. 
September 2007 
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APPENDIX E 

Electronic Analytical Data 
(included on CD) 
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( Data Package G7E170413 

Laboratory Data Review Checklist 
1. Laboratorv 
a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample 

analyses? 

Yes 
Comments: See Ft. Wainwright QAPP. Labs approved for the 
project. Severn Trent Laboratories, Inc.(STL), Sacramento, CA 

b. If the samples were transferred to another "network" laboratory or sub-contracted to an 
alternate laboratory, was the laboratory performing the analyses ADEC CS approved? 

Yes 
Comments: See Ft. Wainwright QAPP. Labs approved for the 
project. STL-Seattle used also. 

2. Chain of Custody (COC) 
a. COC information completed, signed, and dated (including released/received by)? 
Yes Comments: COC for STL-Sac to STL-Seattle also present. 

b. Correct analyses requested? 
Yes Comments: Verified by field sanlpler. 

3. Laboratory Sample Receipt Documentation 
a. Sanlple/cooler temperature documented and within range at receipt (40 ± 2 0 C)? 
Yes Comments: None 

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil 
(ORO, BTEX, Volatile Chlorinated Solvents, etc.)? 

Y Comments: Preservations were appropriate for the requested 
es analyses. 

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC 
vials)? 

Yes Comments: No variances noted. 

d. If there were any discrepancies, were they documented? - For example, incorrect 
sample containers/preservation, sample temperature outside of acceptance range, 
insufficient or missing samples, etc.? 

Yes Comments: No variances noted. 

e. Data quality or usability affected? 
Explain: Data did not require qualification. 

May 2007 Monitoring Well Sampling 
Taku Gardens 
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4. Case Narrative 
a. Present and understandable? 

Yes 

b. 

Yes 

c. 

Yes 

d. 

Comments: Laboratory lists only methods which require comment. 
Elements not included. 

Discrepancies, errors or QC failures identified by the lab? 
Comments: Discrepancies identified by the laboratory are against 
acceptance criteria in data package. Discrepancies that affect this 
project are discussed in the appropriate sections of this checklist. 

Were all corrective actions documented? 
Comments: The laboratory documents the corrective actions it has 
performed. 

What is the effect on data quality/usability according to the case narrative? 
Lab sites matrix effects and method limitations. The data is 
qualified for this review according to QAPP criteria. 

5. Sample Results 
a. Correct analyses performed/reported as requested on COC? 
Yes Comments: None 

b. All applicable holding times met? 

No 
Comments: Holding times were met for the original analyses, but 
not for all re-extractions or re-analyses. 

c. All soils reported on a dry weight basis? 
Yes Comments: Samples are aqueous. 

d. Are the reported PQLs less than the Cleanup Level or the minimum required 
detection level for the project? 

Yes Comments: No sanlples were diluted without explanation. 

e. Data quality or usability affected? 
Explain: Re-extracted DRO outside holding time; 07MWOISOI, 
07MW02S01, 07MW09S01, qualified as non-detected estimated. 
RRO re-extracted outside holding time, 07MWO 1 SO 1, 
07MW02S01, 07MW09S01, qualified as non-detected estimated. 
Pesticides re-extracted outside holding time, 07MWO 1 SO 1, 
07MW02S0 1, 07MW09S0 1, qualified as non-detected estimated. 
PCBs re-extracted outside holding time, 07MWO 1 SO 1, 
07MW02S0 1, 07MW09S0 1, qualified as non-detected estimated. 

May 2007 Monitoring Well Sampling 
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6. QC Samples 
a. Method Blank 

1. 

Yes 
11. 

Yes 
111. 

IV. 

Yes 

One method blank reported per matrix, analysis and 20 samples? 
Comments: None 

All method blank results less than PQL? 
Comments: All results reported as non-detected. 

If above PQL, what samples are affected? 
No samples affected. 

Do the affected sample( s) have data flags? If so, are the data flags clearly defined? 
Comments: Separate flags are being assessed by the data evaluator 
and are in the final report. 

v. Data quality or usability affected? 

b. 

Explain: No effect. 

Laboratory Control SamplelDuplicate (LCSILCSD) 
1. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? 

No 

Comments: One LCS per STL-Sacramento analysis; parent sample 
for MSIMSD was not reported in this data package. VOA, GRO, 
Explosives, re-extractions ofDRO and GRO, no MSIMSD; LCS 
only. Herbicides analyzed at STL-Seattle had LCSILCSD, parent 
sample for MS/MSD was not reported in this data package. . No 
data were qualified due to absence of LCSD. 

11. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, 
analysis and 20 samples? 

No 
Comments: One LCS per STL-Sacramento analysis; parent sample 
for MSIMSD was not reported in this data package. No data were 
qualified due to absence of LCSD. 

iii. Accuracy - All percent recoveries (%R) reported and within method or laboratory 
limits? And project specified DQOs? (AK Petroleum methods: AKIOI 60%-120%, 
AKI02 75%-125 %; AKI03 60%-120%; all other analyses see the laboratory QC 
pages.) 

No 

Comments: For GRO, LCS above acceptance criteria. For initial 
extraction ofDRO, LCS below acceptance criteria. Pesticides 
endrin aldehyde and endosulfan sulfate below acceptance criteria 
for batch 7138370. 

IV. Precision - All relative percent differences (RPD) reported and less than method or 
laboratory limits? And project specified DQOs? (AK Petroleum methods 20%; all 
other analyses see the laboratory QC pages) 

Yes Comments: None 
v. If%R or RPD outside of acceptable limits, what samples are affected? 

Comments: GRO not affected, all samples U. DRO sample 
07MWO I SO I, 07MW02S02 and 07MW09S0 I qualified as 
estimated (J). Endrin aldehyde and endosulfan sulfate qualified as 
non-detected estimated for initial extraction of 07MWO I SO I, 
07MW02S01,07MW09S01. 

May 2007 Monitoring Well Sampling 
Taku Gardens 

F-5 North Wind, Inc. 
September 2007 



VI. Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 

Yes 

Vll. 

Comments: Separate flags are being assessed by the data evaluator 
and are in the final report. 

Data quality or usability affected? 
Explain: Potential for low bias for initial DRO results. Potential 
for low bias and false negatives for initial endrin aldehyde and 
endosulfan sulfate results. 

c. Surrogates - Organics only 
1. Are surrogate recoveries reported for organic analyses - field, QC and laboratory 

samples? 
Yes Comments: None 

11. Accuracy - All percent recoveries (%R) reported and within method or 
laboratory limits? Or project specified DQOs? (AK Petroleum methods 50-ISO %R; 
all other analyses see the laboratory report pages) 

Comments: RRO above acceptance criteria for re-extraction of 
07MW09S01. Pesticides below acceptance criteria for initial 

No extraction of07MWOISOI, 07MW09S01. PCBs below acceptance 
criteria for initial extraction of 07MWO I SO I, 07MW02S0 I, 
07MW09S01. 

111. Do the sample results with failed surrogate recoveries have data flags? If so, are 
the data flags clearly defined? 

Yes 
Comments: Separate flags are being assessed by the data evaluator 
and are in the final report. 

IV. Data quality or usability affected? 
Explain: Associated sanlple results for RRO reported U and are not 
qualified. Pesticide, all qualified non-detected estimated. PCBs, all 
qualified non-detected estimated. 

d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, 
etc.): water and soil 
1. One trip blank reported per matrix, analysis and cooler? 

Yes Comments: None. 
11. All results less than PQL? 

Comments: No contamination and no TICs were detected for the 
Yes trip blank; all TICs are qualified as "N" for this project. No GRO 

contamination was detected in the trip blank. 
111. If above PQL, what samples are affected? 

None 
IV. Data quality or usability affected? 

Explain: No data were qualified. 

e. Field Duplicate 
1. One field duplicate submitted per matrix, analysis and 10 project samples? 
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Yes 
Comments: Field duplicates are determined on a project, not SDG 
basis. 

11. Submitted blind to lab? 
Yes Comments: None. 

111. Precision - All relative percent differences (RPD) less than specified DQOs? 

(Recommended: 30% water, 50% soil) RPD = IRI - R21 xIOO%, R =concentration 
((RI+ R2)/2) 

Yes 
Comments: No field duplicate samples were reported in tlus data 
package. 

IV. Data quality or usability affected? 
Explain: No. 

f. Decontamination or Equipment Blank (if applicable) 
Not Applicable 

1. All results less than PQL? 
Comments: Not Applicable 

11. If above PQL, what samples are affected? 

111. Data quality or usability affected? 
Explain: Not Applicable 

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab specific, etc.) 
Yes No Comments: Project specific. See final report. 

Completed by: Deborah L. Smith 

Title: ChemistlProject Data Evaluator Date: August 17. 2007 

CS Report Name: ___ _ Report Date: June 21. 2007 

Consultant Firm: Kestrel Environmental Technologies. Inc. 

Laboratory Name: Severn Trent Laboratories. Laboratory Report Number: G7E170413 
Sacramento and Seattle 

ADEC File Number: ________ .ADEC RecKey Number: ______ _ 

Version 2.1 

(see following page for information on MSIMSD and positive results between MDL and PQL) 
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Data Package G7E170413 

MSIMSD 
GRO, VOA, re-extractions of DRO and RRO, Explosives/8330: no MSIMSD, LCS only 
DRO, RRO, Pesticides, PCBs, SVOA, Perchlor, Elements: MSIMSD with parent sample from 
G7E170329, LCS only 
Pesticides: MSIMSD from 5118 extraction of 07MWII SOl; all analytes failed for precision 
and/or accuracy. Initial MS/MSD not reported in G7E170329; re-extracted within holding time. 
Herbicides: MSIMSD with parent sample from G7E170329, LCS/LCSD analyzed 

Positive Results between PQL and MDL, qualified as estimated (J) for: 
VOA: 07MW09S0 I, acetone 
DRO: initial analysis of07MWOISOI, 07MW02S01, 07MW09S01 
Pesticides: 07MWOISOI 4,4'-DDT (also >40%D, dual column, not applicable to results < PQL) 
Explosives/8330: 07MW09S0 I HMX 
Elements: B,P, Co for 07MWO I SO I; B, AI, Ni, Zn for 07MW02S0 I; B,P, Zn for 07MW09S0 I 
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Data Package G7E170329 

Laboratory Data Review Checklist 
1. Laboratory 
b. Did an ADEC CS approved laboratory receive and perfonn all of the submitted 

sample analyses? 

Yes 
Comments: See Ft. Wainwright QAPP. Labs approved for the 
project. Severn Trent Laboratories, Inc.(STL), Sacramento, CA 

c. If the samples were transferred to another "network" laboratory or sub-contracted to an 
alternate laboratory, was the laboratory perfonning the analyses ADEC CS approved? 

Yes 
Comments: See Ft. Wainwright QAPP. Labs approved for the 
project. STL-Seattle used also. 

2. Chain of Custody (COC) 
a. COC infonnation completed, signed, and dated (including released/received by)? 
Yes Comments: COC for STL-Sac to STL-Seattle also present. 

b. Correct analyses requested? 
Yes Comments: Verified by field sanlpler. 

3. Laboratory Sample Receipt Documentation 
a. Sample/cooler temperature documented and within range at receipt (40 ± 2 0 C)? 
Yes Comments: None 

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil 
(GRO, BTEX, Volatile Chlorinated Solvents, etc.)? 

Y 
Comments: Preservations were appropriate for the requested 

es analyses. 

c. 

Yes 

d. 

Yes 

e. 

Sample condition documented - broken, leaking (Methanol), zero headspace (VOC 
vials)? 

Comments: Trip blank had bubbles at sample receipt «6mm), not 
noted in narrative as having been present at time of analysis. No 
bubbles in field samples. 

If there were any discrepancies, were they documented? - For example, incorrect 
sample containers/preservation, sample temperature outside of acceptance range, 
insufficient or missing samples, etc.? 

Comments: No vials received for GRO samples; VOA vial used for 
GRO analyses. No missing data. No results are qualified. 

Data quality or usability affected? 
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4. 
a. 

Yes 

b. 

Yes 

c. 

Yes 

d. 

Explain: Data did not require qualification. 

Case Narrative 
Present and understandable? 

Comments: Laboratory lists only methods which require comment. 
Methods 8330 and 832lA were not included. 

Discrepancies, errors or QC failures identified by the lab? 
Comments: Discrepancies identified by the laboratory are against 
acceptance criteria in data package. Discrepancies that affect this 
project are discussed in the appropriate sections of this checklist. 

Were all corrective actions documented? 
Comments: The laboratory documents the corrective actions it has 
performed. 

What is the effect on data quality/usability according to the case narrative? 
Lab sites matrix effects and method limitations. The data is 
qualified for this review according to QAPP criteria. 

5. Sample Results 
a. Correct analyses performed/reported as requested on COC? 
Yes Comments: None 

b. All applicable holding times met? 

No 
Comments: Holding times were met for the original analyses, but 
not for all re-extractions or re-analyses. 

c. All soils reported on a dry weight basis? 
Yes Comments: Samples are aqueous. 

d. Are the reported PQLs less than the Cleanup Level or the minimum required detection 
level for the project? 

Yes Comments: No samples were diluted without explanation. 

e. Data quality or usability affected? 
Explain: Re-extracted DRO outside holding time; 07MWIOSOI, 
07MWIISOI qualified as non-detected estimated and 07MWIIS02 
as estimated. RRO re-extracted outside holding time qualified as 
non-detected estimated. Lab states re-extraction for PCB was 
outside holding time; it was within 7 day holding time, narrative is 
incorrect. No PCBs qualified. 
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( 6. QC Samples 
a. Method Blank 

1. 

Yes 
11. 

Yes 
111. 

IV. 

Yes 

One method blank reported per matrix, analysis and 20 samples? 
Comments: None 

All method blank results less than PQL? 
Comments: All results reported as non-detected. 

If above PQL, what samples are affected? 
No samples affected. 

Do the affected san1ple(s) have data flags? If so, are the data flags clearly defined? 
Comments: Separate flags are being assessed by the data evaluator 
and are in the final report. 

v. Data quality or usability affected? 

b. 

Explain: No effect. 

Laboratory Control Sample/Duplicate (LCS/LCSD) 
1. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? 

No 

Comments: One LCS and MS/MSD per STL-Sacramento analysis. 
Parent san1ple for MS/MSD was reported in this data package. 
Herbicides analyzed at STL-Seattle had LCS/LCSD and MS/MSD. 
Parent sample for MS/MSD was reported in this data package. No 
data were qualified due to absence of LCSD. 

11. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, 
analysis and 20 san1ples? 

No 
Comments: One LCS and MS/MSD per STL-Sacramento analysis. 
Parent sample for MS/MSD was reported in this data package. No 
data were qualified due to absence of LCSD. 

iii. Accuracy - All percent recoveries (%R) reported and within method or laboratory 
limits? And project specified DQOs? (AK Petroleum methods: AKI0l 60%-120%, 
AKI02 75%-125 %; AK103 60%-120%; all other analyses see the laboratory QC 
pages.) 

No 
Comments: The initial extraction ofDRO for 07MWI0S01, 
07MWllS0l and 07MWllS02 below acceptance criteria 

IV. Precision - All relative percent differences (RPD) reported and less than method 
or laboratory limits? And project specified DQOs? (AK Petroleum methods 20%; 
all other analyses see the laboratory QC pages) 

Yes Comments: None 

v. If %R or RPD outside of acceptable limits, what samples are affected? 
Comments: The initial extraction ofDRO for 07MWI0S01, 
07MWllS0l and 07MWl1S02 are qualified as estimated (J). 

VI. Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 

Yes 

V11. 

Comments: Separate flags are being assessed by the data evaluator 
and are in the final report. 

Data quality or usability affected? 
Explain: Potential for low bias with initial analysis ofDRO for 
07MWlOS01, 07MWllS01 and 07MWllS02. Re-extracted 
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outside holding time; 07MWIOSOI, 07MWIISOI qualified as non­
detected estimated and 07MWIIS02 as estimated. 

c. Surrogates - Organics only 
1. Are surrogate recoveries reported for organic analyses - field, QC and 

laboratory samples? 
Yes Comments: None 

11. Accuracy - All percent recoveries (%R) reported and within method or laboratory 
limits? Or project specified DQOs? (AK Petroleum methods 50-150 %R; all other 
analyses see the laboratory report pages) 

Comments: RRO above acceptance criteria for initial extraction of 
No 07MWIOSOI, 07MWIISOl. PCB below acceptance criteria for 

initial extraction of 07MW 11 SO 1. 
111. Do the sample results with failed surrogate recoveries have data flags? If so, are 

the data flags clearly defined? 

Yes 
Comments: Separate flags are being assessed by the data evaluator 
and are in the final report. 

IV. Data quality or usability affected? 
Explain: Associated sample results for RRO reported as non­
detected and are not qualified. PCB results reported as non­
detected and qualified as non-detected estimated. Potential for low 
bias and false negatives for PCBs; re-extracted within holding time 
with acceptable surrogate results (all U). 

d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): 
water and soil 
1. One trip blank reported per matrix, analysis and cooler? 

Yes Comments: None. 
11. All results less than PQL? 

Comments: Acetone was detected in 07TB04 at 1.1 ug/L (below 
PQL). No acetone was detected in the associated field samples. No 

Yes TICs were detected for the trip blank; all TICs are qualified as "N" 
for this project. No GRO contamination was detected in the trip 
blank. 

111. If above PQL, what samples are affected? 
Acetone results for 07MWlOSOI and 07MWIIS02 qualified as 
non-detected estimated (UJ) at reported concentration (below PQL). 
Actual reporting level should be PQL, qualified U. 

IV. Data quality or usability affected? 
Explain: No data were qualified. 

e. Field Duplicate 
1. One field duplicate submitted per matrix, analysis and 10 project samples? 

Yes 
Comments: Field duplicates are detennined on a project, not SDG 
basis. 
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11. Submitted blind to lab? 
Yes Comments: None. 

lll. Precision - All relative percent differences (RPD) less than specified DQOs? 

(Recommended: 30% water, 50% soil) RP D = IRI - R11 xl 00% , R =concentration 
((Rl + R1)/2) 

Yes 
Comments: Field duplicate samples 07MWII SO 1 and 07MW11 S02 
were reported in this data package. 

IV. Data quality or usability affected? 
Explain: No. 

f. Decontamination or Equipment Blank (if applicable) 
Not Applicable 

1. All results less than PQL? 
Comments: Not Applicable 

11. If above PQL, what samples are affected? 

111. Data quality or usability affected? 
Explain: Not Applicable 

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab specific, etc.) 
Yes No Comments: Project specific. See final report. 

Completed by: Deborah L. Smith 

Title: ChemistIProject Data Evaluator Date: August 17.2007 

CS Report Name: ___ _ Report Date: June 30. 2007 

Consultant Firm: Kestrel Environmental Technologies. Inc. 

Laboratory Name: Severn Trent Laboratories. Laboratory Report Number: G7E170329 
Sacramento and Seattle 

ADEC File Number: ________ ADEC RecKey Number: ______ _ 

Version 2.1 

(see following page for inforn1ation on MS/MSD and positive results between MDL and PQL) 
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Data Package G7E170329: 

MSIMSD 
G7E170329-002 (07MW11 SOl) 
GRO: %Rs above acceptance criteria, sample result U, not qualified 
SVOA: %R for benzoic acid, <10% and sample result U, qualify as rejected (QAPP) 
Herbicides: %R for 2,4,5-T above acceptance criteria, sample result U, not qualified 

Positive Results between PQL and MDL, qualified as estimated (J) for: 
VOA: 07MW10S01, 07MW11S01, 07MWl1S02 - dichlorodifluoromethane (Freon 12). 
Acetone results for 07MWIOSOI, 07MW11S02 qualified as non-detected estimated (UJ) due to 
trip blank contamination. Acetone in trip blank 07TB04 qualified as J. 
DRO: initial extraction 07MW10S01, 07MW11S01, 07MWl1S02, re-extraction of07MWl1S02 
Pesticides: 07MWIISOI 4,4'-DDT (also >40%D, dual column, not applicable to results < PQL) 
Elements: B, P, Ni, Zn for 07MWIOS01; B, Ni, Zn for 07MWl1S01 and 07MWl1S02 
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Data Package G7E160200 

Laboratory Data Review Checklist 
1. Laboratory 
c. Did an ADEC CS approved laboratory receive and perform all of the submitted sample 

analyses? 

Yes 
Comments: See Ft. Wainwright QAPP. Labs approved for the 
project. Severn Trent Laboratories, Inc.(STL), Sacramento, CA 

d. If the samples were transferred to another "network" laboratory or sub-contracted to 
an alternate laboratory, was the laboratory performing the analyses ADEC CS approved? 

Yes 
Comments: See Ft. Wainwright QAPP. Labs approved for the 
project. STL-Seattle used also. 

2. Chain of Custody (COC) 
a. CDC information completed, signed, and dated (including released/received by)? 
Yes Comments: CDC for STL-Sac to STL-Seattle also present. 

b. 

3. 
a. 

Correct analyses requested? 
Comments: Verified by field sampler, however perchlorate analysis 
for sample 07MW05S01 was not listed on the COc. Perchlorate 

No analysis was performed for 07MW05S01. Time collected for 
sanlple 07MW07S01 was corrected on the COC to 12:30, as is 
consistent with the bottles. 

Laboratory Sample Receipt Documentation 
Sample/cooler temperature documented and within range at receipt (4° ± 2 ° C)? 

No 

Comments: 8151 A herbicide shipment to STL-Seattle at 0.5 °c, 
Samples not documented as frozen; data not qualified. One cooler 
received with temperature blank at 8.5 °c and samples at 5.8 °c. 
The laboratory was to have used back-up bottles from other 
coolers, which were within acceptance criteria, for the affected 
analyses. This failed to happen; method 8330 and 8321A 
explosives were omitted for affected sample 07MW08S02. No 
other analyses were requested from the affected cooler. 

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil 
(GRO, BTEX, Volatile Chlorinated Solvents, etc.)? 

Y 
Comments: Preservations were appropriate for the requested 

es analyses. 

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC 
vials)? 

Yes Comments: Sample log-in documentation notes VOA vials as 
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having bubbles; however, specific samples affected are not listed. 
Laboratory protocol is to list in narrative if bubble> 8mm at receipt 
or if bubbles still present at analysis. No notation was included in 
the narrative. 

d. If there were any discrepancies, were they documented? - For example, incorrect 
sample containers/preservation, sample temperature outside of acceptance range, 
insufficient or missing samples, etc.? 

Yes Comments: Discrepancies were noted. 

e. Data quality or usability affected? 
Explain: None. 

4. Case Nar rative 
a. Present and understandable? 
Yes Comments: Laboratory lists only methods which require comment. 

b. 

Yes 

c. 

Yes 

d. 

Discrepancies, errors or QC failures identified by the lab? 
Comments: Discrepancies identified by the laboratory are against 
acceptance criteria in data package. Discrepancies that affect this 
project are discussed in the appropriate sections of this checklist. 

Were all corrective actions documented? 
Comments: The laboratory documents the corrective actions it has 
performed. 

What is the effect on data quality/usability according to the case narrative? 
Lab sites matrix effects and method limitations. The data is 
qualified for this review according to QAPP criteria. 

5. Sample Results 
a. Correct analyses performed/reported as requested on CaC? 
Yes Comments: None 

b. All applicable holding times met? 

No 
Comments: Holding times were met for the original analyses, but 
not for all re-extractions or re-analyses. 

c. All soils reported on a dry weight basis? 
Yes Comments: Samples are aqueous. 

d. Are the reported PQLs less than the Cleanup Level or the minimum required detection 
level for the project? 
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No 

Comments: DRO and RRO re-extractions were outside holding 
time. Pesticide and PCB re-extractions were outside holding time. 
Re-extraction of sample 07MW08S01 for method 8330 was outside 
of holding time. 

e. Data quality or usability affected? 
Explain: DRO and RRO positive results for 07MW05S01, 
07MW07S0 1, 07MW08S0 1 and 07MW08S02 for re-extractions 
are qualified as estimated; non-detected results qualified as non­
detected estimated. Pesticide and PCB results for 07MW05S01, 
07MW07S01, 07MW08S01 and 07MW08S02 for re-extractions 
are qualified as non-detected estimated. Results for re-extraction of 
method 8330 PCB 07MW08S01 qualified as non-detected 
estimated. Potential for low bias and false negatives. 

6. QC Samples 
a. Method Blank 

I. 

Yes 
11. 

Yes 
111. 

IV. 

Yes 

One method blank reported per matrix, analysis and 20 samples? 
Comments: None 

All method blank results less than PQL? 
Conunents: All results reported as non-detected. 

If above PQL, what san1ples are affected? 
No samples affected. 

Do the affected san1ple(s) have data flags? If so, are the data flags clearly defined? 
Conunents: Separate flags are being assessed by the data evaluator 
and are in the final report. 

v. Data quality or usability affected? 

b. 

Explain: No effect. 

Laboratory Control Sample/Duplicate (LCS/LCSD) 
1. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? 

No 

Comments: One LCS per STL-Sacramento analysis, except VOA. 
VOA had LCS/LCSD. No MSIMSD for ORO, VOA, 8321A, 
8330. Parent sample for MSIMSD for DRO, ORO, pesticides, 
PCBs, SVOA was not reported in this data package. Herbicides 
analyzed at STL-Seattle had LCS/LCSD, no MS/MSD. No data 
were qualified due to absence of LCSD. 

11. Metais/lnorganics - One LCS and one sample duplicate reported per matrix, 
analysis and 20 samples? 

No 

Comments: One LCS per STL-Sacramento analysis. For elements, 
parent sample for MSIMSD was reported in this data package. For 
perchlorate, parent sample for MSIMSD was not reported in this 
data package. No data were qualified due to absence ofLCSD. 

iii. Accuracy - All percent recoveries (%R) reported and within method or 
laboratory limits? And project specified DQOs? (AK Petroleum methods: 
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AK.101 60%-120%, AK.I02 75%-125 %; AK.103 60%-120%; all other analyses 
see the laboratory QC pages.) 

No 
Comments: LCS for original extractions of DRO below acceptance 
criteria. LCS for original extractions of pesticides endrin aldehyde 
and endrin ketone below acceptance criteria. 

IV. Precision - All relative percent differences (RPD) reported and less than method 
or laboratory limits? And project specified DQOs? (AK. Petroleum methods 20%; 
all other analyses see the laboratory QC pages) 

Yes 
v. 

Comments: None 
If %R or RPD outside of acceptable limits, what samples are affected? 

Comments: DRO results for original extraction of 07MW05S01, 
07MW07S01, 07MW08S01 and 07MW08S02 are qualified as 
estimated. Endrin aldehyde and endrin ketone results for original 
extraction of07MW05S01, 07MW07S01, 07MW08S01 and 
07MW08S02 are qualified as non-detected estimated. 

VI. Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 

Yes 

V11. 

Comments: Separate flags are being assessed by the data evaluator 
and are in the final report. 

Data quality or usability affected? 
Explain: Potential for high bias for DRO results for original 
extraction of07MW05S01, 07MW07S01, 07MW08S01 and 
07MW08S02. 

c. Surrogates - Organics only ( 
I. Are surrogate recoveries reported for organic analyses - field, QC and laboratory 

samples? 
Yes Comments: None 

11. Accuracy - All percent recoveries (%R) reported and within method or laboratory 
limits? Or project specified DQOs? (AK Petroleum methods 50-150 %R; all other 
analyses see the laboratory report pages) 

No 

Comments: RRO above acceptance criteria for re-extraction of 
07MW05S01 and 07MW07S01. PCB below acceptance criteria for 
initial extraction of 07MW05S0 1 and 07MW07S0 I. Initial 
extraction of07MW08S01 <10% with results reported as U. 

111. Do the sanlple results with failed surrogate recoveries have data flags? If so, are 

Yes 

the data flags clearly defined? 
Comments: Separate flags are being assessed by the data evaluator 
and are in the final report. 

IV. Data quality or usability affected? 
Explain: RRO re-extraction qualified as estimated (J) for 
07MW05S01 due to potential for high bias. RRO re-extraction for 
07MW07S01 was reported as U and is not qualified. Results for 
initial extraction of PCB for 07MW05S01 and 07MW07S01 are 
qualified as non-detected estimated. Results for the initial 8330 
extraction of 07MW08S01 are qualified as rejected (R). There is 
the potential for low bias and false negatives. 
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d. Trip Blank - Volatile analyses only (ORO, BTEX, Volatile Chlorinated Solvents, 
etc.): water and soil 
1. One trip blank reported per matrix, analysis and cooler? 

Yes Comments: None. 

11. All results less than PQL? 
Comments: No contamination was detected in the VOA trip blank. 

Yes 
No TICs were detected for the trip blank; all TICs are qualified as 
"N" for this project. No ORO contamination was detected in the 
trip blank. ... 

If above PQL, what samples are affected? 111. 

None 
iv. Data quality or usability affected? 

EXQlain: No data were qualified. 

e. Field Duplicate 
1. One field duplicate submitted per matrix, analysis and 10 project samples? 

Yes 
Comments: Field duplicates are determined on a project, not SDO 
basis. 

11. Submitted blind to lab? 

Yes Comments: None. 
... 

Precision - All relative percent differences (RPD) less than specified DQOs? 111. 

(Recommended: 30% water, 50% soil) RPD = IRI - R21 xIOO%, R =concentration 
((Rl + R2) / 2) 

Yes 
Comments: No field duplicate samples were reported in this data 
package. 

IV. Data quality or usability affected? 
EXQlain: No. 

f. Decontamination or Equipment Blank (if applicable) 

Not Applicable 
1. All results less than PQL? 

Comments: Not Applicable 
11. If above PQL, what samples are affected? 

... 
Data quality or usability affected? 111. 

EXQlain: Not Applicable 

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab specific, etc.) 
Yes No Comments: Project specific. See final report. 
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Completed by: Deborah L. Smith 
( 

Title: ChemistlProject Data Evaluator Date: August 17,2007 

CS Report Name: ___ _ Report Date: June 28. 2007 

Consultant Finn: Kestrel Environmental Technologies. Inc. 

Laboratory Name: Severn Trent Laboratories. Laboratory Report Number: G7E160200 
Sacramento and Seattle 

ADEC File Nunlber: ADEC RecKey Number: ______ _ 
Version 2.1 

(see following page for infonnation on MSIMSD and positive results between MDL and PQL) 

Data Package G7E120234: 

MSIMSD 
No MSIMSD, except elements, had parent sample for MSIMSD reported in this data package. 

Positive Results between PQL and MDL, qualified as estimated (J) for: 
VOA: Acetone, dichlorodifluoromethane (Freon 12), for 07MW08S01; dichlorodifluoromethane 
(Freon 12), for 07MW08S02 
RRO for original extraction of07MW05S01, re-extraction of 07MW05S01 , original extraction ( 
of 07MW08S02, 
DRO for original extraction of07MW07S01 
Pesticide 4,4'-DDT for original extraction of07MW07S01. Also qualified by lab as PG, dual 
column results >40%D. The %D criteria are not applicable for results below the PQL. 
Explosives HMX for 07MW07S0 1. 
Elements: B, P, Ni for 07MW05S01; Ni for 07MW07S01; B, Cu, Zn for 07MW08S01; B, Cu, 
Zn for 07MW08S02 
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Data Package G7E120234 

Laboratory Data Review Checklist 
1. Laboratory 
d. Did an ADEC CS approved laboratory receive and perform all of the submitted sample 

analyses? 

Yes 
Comments: See Ft. Wainwright QAPP. Labs approved for the 
project. Severn Trent Laboratories, Inc.(STL), Sacramento, CA 

e. If the samples were transferred to another "network" laboratory or sub-contracted to 
an alternate laboratory, was the laboratory performing the analyses ADEC CS approved? 

Yes 
Comments: See Ft. Wainwright QAPP. Labs approved for the 
project. STL-Seattle used also. 

2. Chain of CustodY (COC) 
a. COC information completed, signed, and dated (including released/received by)? 
Yes Comments: COC for STL-Sac to STL-Seattle also present. 

b. Correct analyses requested? 
Yes Comments: Verified by field sampler. 

3. 
a. 

Laboratory Sample Receipt Documentation 
Sample/cooler temperature documented and within range at receipt (4° ± 2 ° C)? 

No 
Comments: 8151A herbicide shipment to STL-Seattle at 0.5 °c, 
Samples not documented as frozen; data not qualified. 

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil 
(ORO, BTEX, Volatile Chlorinated Solvents, etc.)? 

Y Comments: Preservations were appropriate for the requested 
es analyses. 

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC 
vials)? 

Yes Comments: No discrepancies noted. 

d. 

Yes 

If there were any discrepancies, were they documented? - For example, incorrect 
sample containers/preservation, sanlple temperature outside of acceptance range, 
insufficient or missing samples, etc.? 

Comments: The narrative notes that the internal standard perylene 
d-12 for SVOA for 07MW04S01 was below acceptance criteria on 
initial injection, but upon re-injection was within acceptance 
criteria. Internal standards not reviewed as part of this assessment; 
however data would not be qualified due to this deviation. Two or 
more internal standards from one fraction (acid or base/neutral) 
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must be outside acceptance criteria for qualification of SVOA data 
unless there is a gross exceedence. The recovery for perylene d-12 
on 5/18 was 53%; acceptance criteria is <50%. 

e. Data quality or usability affected? 
Explain: None. 

4. Case Narrative 
a. Present and understandable? 
Yes Comments: Laboratory lists only methods which require comment. 

b. 

Yes 

c. 

Yes 

d. 

Discrepancies, errors or QC failures identified by the lab? 
Comments: Discrepancies identified by the laboratory are against 
acceptance criteria in data package. Discrepancies that affect this 
project are discussed in the appropriate sections of this checklist. 

Were all corrective actions documented? 
Comments: The laboratory documents the corrective actions it has 
perfomled. 

What is the effect on data quality/usability according to the case narrative? 
Lab sites matrix effects and method limitations. The data is 
qualified for this review according to QAPP criteria. 

5. Sample Results 
a. Correct analyses performed/reported as requested on COC? 
Yes Comments: None 

b. All applicable holding times met? 
Comments: Lab error; SVOA extracted outside holding time for 

No samples 07MW06AS01, 07MW06BS01, 07MW12S01, at 20 days. 
Holding time = 7. 

c. All soils reported on a dry weight basis? 
Yes Comments: Samples are aqueous. 

d. Are the reported PQLs less than the Cleanup Level or the minimum required detection 
level for the project? 

No 

Comments: RRO were diluted by factor of 5 and reported as U. 
High concentration ofDRO in samples. Pesticides are diluted -20 
fold, 07MW06ASOI delta-BHC, 07MW06BSOI and 07MW12S01 
between MDL and PQL, all other pesticides U. 
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e. Data quality or usability affected? 
Explain: DRO contamination between 4000 and 5800 uglL, no 
effect. Pesticides had elevated detection limits. SVOA, potential 
for low bias and false negatives. 

6. QC Samples 
a. Method Blank 

1. 

Yes 
11. 

Yes 
111. 

IV. 

Yes 

One method blank reported per matrix, analysis and 20 samples? 
Comments: None 

All method blank results less than PQL? 
Comments: All results reported as non-detected. 

If above PQL, what samples are affected? 
No samples affected. 

Do the affected sample( s) have data flags? If so, are the data flags clearly defined? 
Comments: Separate flags are being assessed by the data evaluator 
and are in the final report. 

v. Data quality or usability affected? 

b. 

Explain: No effect. 

Laboratory Control SamplelDuplicate (LCSILCSD) 
1. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? 

No 

Comments: One LCS per STL-Sacramento analysis except VOA 
trip blank. LCS/LCSD for VOA for trip blank only. No MS/MSD. 
Herbicides analyzed at STL-Seattle had LCS/LCSD, no MS/MSD. 
No data were qualified due to absence of LCSD. 

11. Metals/Inorganics - One LCS and one san1ple duplicate reported per matrix, 
analysis and 20 samples? 

No 

Comments: One LCS per STL-Sacramento analysis. For elements, 
parent sample for MS/MSD not reported in this data package. For 
perchlorate, parent sample for MS/MSD is reported in this data 
package. No data were qualified due to absence ofLCSD. 

iii. Accuracy - All percent recoveries (%R) reported and within method or 
laboratory limits? And project specified DQOs? (AK Petroleum methods: 

AK101 60%-120%, AK102 75%-125 %; AKI03 60%-120%; all other analyses 
see the laboratory QC pages.) 

No 
Comments: SVOA benzoic acid below 10%, with sample results 
reported as non-detected. 

IV. Precision - All relative percent differences (RPD) reported and less than method 
or laboratory limits? And project specified DQOs? (AK Petroleum methods 20%; 
all other analyses see the laboratory QC pages) 

Yes Comments: None 
v. If %R or RPD outside of acceptable limits, what samples are affected? 

Comments: Benzoic acid results rejected (R) for 07MW03S01 and 
07MW04S01. 

VI. Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 
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Yes 

V11. 

Conunents: Separate flags are being assessed by the data evaluator 
and are in the final report. 

Data quality or usability affected? 
Explain: Benzoic acid results rejected (R) for 07MW03S01 and 
07MW04S01. 

c. Surrogates - Organics only 
1. Are surrogate recoveries reported for organic analyses - field, QC and laboratory 

samples? 
Yes Conunents: None 

11. Accuracy - All percent recoveries (%R) reported and within method or laboratory 
limits? Or project specified DQOs? (AK Petroleum methods 50-150 %R; all other 
analyses see the laboratory report pages) 

Yes Conunents: None 
111. Do the sample results with failed surrogate recoveries have data flags? If so, are 

Yes 

the data flags clearly defined? 
Conunents: Separate flags are being assessed by the data evaluator 
and are in the final report. 

IV. Data quality or usability affected? 
Explain: No data were qualified. 

d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, 
etc.): water and soil 
1. One trip blank reported per matrix, analysis and cooler? 

Yes Conunents: None. 
11. All results less than PQL? 

Conunents: No contamination was detected in the VOA trip blank. 

Yes 
No TICs were detected for the trip blank; all TICs are qualified as 
"N" for this project. No GRO contamination was detected in the 
trip blank. 

111. If above PQL, what samples are affected? 
None 

IV. Data quality or usability affected? 
Explain: No data were qualified. 

e. Field Duplicate 
1. One field duplicate submitted per matrix, analysis and 10 project samples? 

Yes 
Conunents: Field duplicates are determined on a project, not SDG 
basis. 

11. Submitted blind to lab? 
Yes Conunents: None. 

111. Precision - All relative percent differences (RPD) less than specified DQOs? 

(Recommended: 30% water, 50% soil) RPD = \Rl- R2\ xlOO%, R =concentration 
((Rl + R2)/2) 
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Yes 
Comments: No field duplicate samples were reported in this data 
package. 

iv. Data quality or usability affected? 
Explain: No. 

f. Decontamination or Equipment Blank (if applicable) 
Not Applicable 

1. All results less than PQL? 
Comments: Not Applicable 

11. If above PQL, what samples are affected? 

lll. Data quality or usability affected? 
Explain: Not Applicable 

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab specific, etc.) 
Yes No Comments: Project specific. See final report. 

Completed by: Deborah L. Smith 

Title: ChemistlProject Data Evaluator Date: August 24. 2007 

CS Report Name: ___ _ Report Date: June 21. 2007 

Consultant Firm: Kestrel Environmental Teclmologies. Inc. 

Laboratory Name: Severn Trent Laboratories. Laboratory Report Number: G7E120234 
Sacramento and Seattle 

ADEC File Number: ________ .ADEC RecKey Number: ______ _ 

Version 2.1 
(see following page for information on MS/MSD and positive results between MDL and PQL) 

Data Package G7E120234: 

MS/MSD 
No MS/MSD reported except perchlorate. Parent sample for MS/MSD, 07MW04S01, is 
reported in this data package. No qualifications required. 

Positive Results between PQL and MDL, qualified as estimated (J) for: 
Elements: B, Co, Ni, Zn for 07MW03S01; B, As, Zn for 07MW04S01 
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Data Package G7E190213 

Laboratory Data Review Checklist 
1. Laboratory 
e. Did an ADEC CS approved laboratory receive and perfonn all of the submitted 

sample analyses? 

Yes 
Comments: See Ft. Wainwright QAPP. Labs approved for the 
project. Severn Trent Laboratories, Inc.(STL), Sacramento, CA 

f. If the samples were transferred to another "network" laboratory or sub-contracted to 
an alternate laboratory, was the laboratory perfonning the analyses ADEC CS approved? 

Yes 
Comments: See Ft. Wainwright QAPP. Labs approved for the 
project. STL-Seattle used also. 

2. Chain of Custody (COC) 
a. COC infonnation completed, signed, and dated (including released/received by)? 
Yes Conunents: cac for STL-Sac to STL-Seattle also present. 

b. Correct analyses requested? 
Yes Comments: Verified by field sampler. 

3. Laboratory Sample Receipt Documentation 
a. Sample/cooler temperature documented and within range at receipt (40 ± 2 0 C)? 
Yes Comments: None 

b. Sample preservation acceptable - acidified waters, Methanol preserved vac soil 
(ORO, BTEX, Volatile Chlorinated Solvents, etc.)? 

Y Comments: Preservations were appropriate for the requested 
es analyses. 

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VaC 
vials)? 

Yes Comments: None reported. 

d. 

e. 

Ifthere were any discrepancies, were they documented? - For example, incorrect 
sample containers/preservation, sample temperature outside of acceptance range, 
insufficient or missing samples, etc.? 

No 
Comments: method 8330 not reported for 07MW06AS01; not 
addressed in narrative. 

Data quality or usability affected? 
Explain: Missing data, method 8330 07MW06AS01, requested 
from lab on 8/16/07. Received 8/17/07. 
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4. Case Narrative 
a. Present and understandable? 
Yes Comments: Laboratory lists only methods which require comment. 

b. 

c. 

Yes 

d. 

Discrepancies, errors or QC failures identified by the lab? 

No 

Comments: Discrepancies identified by the laboratory are against 
acceptance criteria in data package. Discrepancies that affect this 
project are discussed in the appropriate sections of this checklist. 
Lab failed to note reason for 20 fold dilution of pesticides. 

Were all corrective actions documented? 
Comments: The laboratory documents the corrective actions it has 
perfonned. 

What is the effect on data quality/usability according to the case narrative? 
Lab sites matrix effects and method limitations. The data is 
qualified for this review according to QAPP criteria. 

5. Sample Results 
a. Correct analyses perfonnedireported as requested on COC? 
Yes Comments: None 

b. All applicable holding times met? 
Comments: Lab error; SVOA extracted outside holding time for 

No samples 07MW06ASOI, 07MW06BSOI, 07MW12S01, at 20 days. 
Holding time = 7 days. 

c. All soils reported on a dry weight basis? 
Yes Comments: Samples are aqueous. 

d. 

e. 

Are the reported PQLs less than the Cleanup Level or the minimum required detection 
level for the project? 

No 

Comments: RRO were diluted by factor of 5 and reported as U. 
High concentration ofDRO in samples. Pesticides are diluted -20 
fold, 07MW06ASOI delta-BHC, 07MW06BSOI and 07MWl2S01 
between MDL and PQL, all other pesticides U. 

Data quality or usability affected? 
Explain: DRO contamination between 4000 and 5800 ug/L, no 
effect. Pesticides had elevated detection limits. SVOA, potential 
for low bias and false negatives. 
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6. QC Samples 
a. Method Blank 

1. 

Yes 
11. 

Yes 
iii. 

IV. 

Yes 

One method blank reported per matrix, analysis and 20 samples? 
Comments: None 

All method blank results less than PQ L? 
Comments: All results reported as non-detected. 

If above PQL, what samples are affected? 
No samples affected. 

Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 
Comments: Separate flags are being assessed by the data evaluator 
and are in the final report. 

v. Data quality or usability affected? 

b. 

Explain: No effect. 

Laboratory Control SamplelDuplicate (LCSILCSD) 
1. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? 

No 

Comments: One LCS per STL-Sacramento analysis except VOA 
and GRO. No MS/MSD. Lab analyzed LCS/LCSD for VOA and 
GRO. Herbicides analyzed at STL-Seattle had LCSILCSD, no 
MS/MSD. No data were qualified due to absence of LCSD. 

11. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, 
analysis and 20 samples? 

No 
Comments: One LCS per STL-Sacramento analysis. Parent 
sample for MS/MSD for perchlorate and elements not reported in 
this data package. No data were qualified due to absence of LCSD. 

iii. Accuracy - All percent recoveries (%R) reported and within method or 
laboratory limits? And project specified DQOs? (AK Petroleum methods: 
AKI0l 60%-120%, AKI02 75%-125 %; AKI03 60%-120%; all other analyses 
see the laboratory QC pages.) 

No 

Comments: VOA 1 ,2,3-trichlorobenzene above acceptance criteria 
for LCSD. SVOA pentachlorophenol below acceptance criteria 
and benzoic acid below 10%, with sample results reported as non­
detected. 

IV. Precision - All relative percent differences (RPD) reported and less than method 
or laboratory limits? And project specified DQOs? (AK Petroleum methods 20%; 
all other analyses see the laboratory QC pages) 

Yes Comments: None 
v. If%R or RPD outside of acceptable limits, what samples are affected? 

Comments: Associated VOA results for 1,2,3-trichlorobenzene 
(07TB05) reported as U, no effect. Benzoic acid results rejected 
(R) for 07MW06ASOl, 07MW06BSOl, 07MW12S01. 
Pentachlorophenol for 07MW06ASOl, 07MW06BSOl, 
07MW12S01 qualified as non-detected estimated. 

VI. Do the affected sample(s) have data flags? If so, are the data flags clearly 
defined? 
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Yes 

V11. 

Comments: Separate flags are being assessed by the data evaluator 
and are in the final report. 

Data quality or usability affected? 
Explain: No data qualified. 

c. Surrogates - Organics only 
1. Are surrogate recoveries reported for organic analyses - field, QC and 

laboratory samples? 
Yes Comments: None 

11. Accuracy - All percent recoveries (%R) reported and within method or laboratory 
limits? Or project specified DQOs? (AK Petroleum methods 50-150 %R; all other 
analyses see the laboratory report pages) 

No 

Comments: DRO above acceptance criteria for 07MW06ASOl, 
07MW06BSOl,07MWI2S01. Potential for high bias; significant 
concentrations of DRO detected. Pesticide surrogates diluted out 
(20 fold). High bias for 8330, 07MW06ASOl, 07MW06BSOl, 
07MW12S01 (762%, 723%,435%). 

111. Do the sample results with failed surrogate recoveries have data flags? If so, are 
the data flags clearly defined? 

Yes 
Comments: Separate flags are being assessed by the data evaluator 
and are in the final report. 

IV. Data quality or usability affected? 
Explain: DRO potential for high bias. Positive results for reported 
explosives qualified as estimated, potential for high bias. Gross 
problems exist, professional judgment is to qualify all 8330 results 
as non-detected estimated or estimated. It appears lab may be 
reporting positive results if confirmation cannot be obtained due to 
interference. 

d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): 
water and soil 
1. One trip blank reported per matrix, analysis and cooler? 

Yes Comments: None. 
11. All results less than PQL? 

Comments: No contamination was detected in the VOA trip blank. 

Yes 
No TICs were detected for the trip blank; all TICs are qualified as 
"N" for this project. No GRO contamination was detected in the 
trip blank. 

111. If above PQL, what samples are affected? 
None 

IV. Data quality or usability affected? 
Explain: No data were qualified. 

e. Field Duplicate 
1. One field duplicate submitted per matrix, analysis and 10 project samples? 
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Yes 
Comments: Field duplicates are determined on a project, not SDG 
basis. 

11. Submitted blind to lab? 
Yes Comments: None. 

111. Precision - All relative percent differences (RPD) less than specified DQOs? 

(Recommended: 30% water, 50% soil) RPD = IRl - R21 xlOO%, R =concentration 
«R1+ R2)/2) 

Yes 
Comments: No field duplicate samples were reported in this data 
package. 

IV. Data quality or usability affected? 
Explain: No. 

f. Decontamination or Equipment Blank (if applicable) 
Not Applicable 

1. All results less than PQL? 
Comments: Not Applicable 

11. If above PQL, what samples are affected? 

111. Data quality or usability affected? 
Explain: Not Applicable 

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab specific, etc.) 
Yes No Comments: Project ~ecific. See final report. 

Completed by: Deborah L. Smith 

Title: ChemistIProject Data Evaluator Date: AUI;?:ust 17.2007 

CS Report Name: ___ _ Report Date: June 28. 2007 

Consultant Firm: Kestrel Environmental Technologies, Inc. 

Laboratory Name: Severn Trent Laboratories. Laboratory Report Number: G7E190213 
Sacranlento and Seattle 

ADEC File Number: ________ .ADEC RecKey Number: ______ _ 
Version 2.1 

(see following page for information on MSIMSD and positive results betvveen MDL and PQL) 
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Data Package G7E190213: 

MS/MSD 
No MSIMSD reported except perchlorate. Parent sample for MSIMSD not reported in 
G7E190213. 

Positive Results between PQL and MDL. qualified as estimated (J) for: 
GRO: 07MW06BS01 
VOA: 07MW06AS01, acetone, sec-butylbenzene, tert-butylbenzene, cis-1,2-dichloroethene, 
isopropylbenzene, p-isopropyltoluene; 07MW06BSO 1, acetone, sec-butylbenzene, cis-1 ,2-
dichloroethene, p-isopropyltoluene; 07MW12S01, acetone, tert-butylbenzene, 1,1-
dichloroethene, p-isopropyltoluene, 1,3,5-trimethylbenzene. 
Pesticides: 07MW06AS01 delta-BHC, 07MW06BS01 and 07MW12S01 heptachlor (also 
>40%D, dual column, not applicable to results < PQL). Note - samples are diluted ~20 fold, all 
other results reported as U. 
Elements: B, V for 07MW06AS01; B, Zn for 07MW06BS01; P, Co for 07MW06AS01 

Explosives: 

PQL MDL 07MW06ASOI 
Method 8321A ug/L ugIL ugIL 
1,3,5-trinitrobenzene 0.21 0.017 0.094 J 
HMX 0.21 0.021 1.1 
2,4,6-trinitrobenzene 0.21 0.011 0.052 J 
4-amino-2,6-dinitrotoluene 0.21 0.016 0.018 J 
Method 8330 
2,4-dinitrotoluene 0.15 0.048 
nitrobenzene 0.15 0.048 7.9 
2-nitrotoluene 0.50 0.087 
1,3,5-trinitrobenzene 0.099 0.029 
RDX 0.25 0.036 3.2PG 
surrogate 

PG = 40%D, dual column, not applicable to results < PQL 
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APPENDIX G 

Analytical Results of Development and Purge Water 
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Field Sample ID 

07TGGVv,,\llA 

Il2Jl = JJm:l!l'Ol1m per r.m. 
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Anable 
OCDD 

I. 2. 3. 7. 8-PeCDF 

2: 3, 4, 7, S-PeCDF 

1. 2. 3. 4. 7: S-HxCDF 
1,2, 3, 4.6. 7. S-lIp(1)F 

OCDF 

G-3 

Result (nElL) 
0.00966 
0.00228 

0.00290 

0.00981 
0.0207 
0.0588 

North Wind, Inc. 
September 2007 



May 2007 Monitoring Well Sampling 
Taku Gardens 

(This page intentionally left blank) 

G-4 North Wind, Inc. 
September 2007 

( 


	May 2007 Monitoring Well Sampling Technical Memorandum
	EXECUTIVE SUMMARY
	CONTENTS
	ACRONYMS
	1. INTRODUCTION
	2. MONITORING WELL INSTALLATION AND CONSTRUCTION
	3. SPRING 2007 MONITORING WELL DEVELOPMENT
	3.1 Development Methodology

	4. SPRING 2007 MONITORING WELL SAMPLING
	4.1 Purge and Sampling Methodology

	5. RESULTS
	5.1 Ground Water Analysis
	5.2 Development and Purge Water Analysis

	6. REFERENCES
	APPENDIX A: Well Development Forms
	APPENDIX B: Photographic Log
	APPENDIX C: Well Sampling Forms
	APPENDIX D: Data Summary Tables (Positive Analytical Detects)
	APPENDIX E: Electronic Analytical Data
	APPENDIX F: ADEC Checklists
	APPENDIX G: Analytical Results of Development and Purge Water


