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Summary

Three test holes and one well were constructed for TooghaIncorporated in Tanana

Alaska The first three test holes 400 ft away from the river were dry but the final

drill site adjacent to the river demonstratedsustained production of at least 50 gpmat the

time of pump test The water level in the well is closely tied to the level of the Yukon

River and the production potentialof the well should be evaluated when the river is

lowest It is unlikely that the well will significantly affect adjacent wells because of the

high permeability of the water bearing formation and the high rate of recharge from the

Yukon River

Water from this well is under the influence of surface water Initial water quality results

indicate that treatment for iron manganesecolor odor and turbidity will be required

Benzene was also encounteredin the well at concentrations well below regulatory limits

However somebenzene removal should be considered in the design of the treatment

process

Pending winter production tests of the new well we recommendthat this well be used as

the sole water source for the futureToogha water plant We do not recommendthe use

of any additionalwells or watersources at this time
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Introduction

Toogha contracted MontgomeryWatson to performthe support and administration of

the construction of new well to serve as water source for the futureTooghawater

plant and water distribution system AlpineDrillingperformedthe work

Test Hole Drilling

total of four holes were drilledthe first three being dry MontgomeryWatson and the

Driller were under contract to drill only two holes but after drilling the first hole the

ghaBoard provided written resolutionto drill two more The drilleragreed to drill

the additionalholes using the same unit rates in the original contract The following table

summarizesinformation about the test holes Consult Appendix for detailed soil

boring logs

Location Findings Notes

TH1 Adjacent to the

futurewater plant

building

The soil was frozen

to bedrock at 51
No water was

encountered

casing was

advanced to

bedrock The driller

was unable to pull

the casing and

sealed the hole with

bentonite

TH2 Near the southeast

corner of the future

water plant

rQty

The soil was frozen

to bedrock at 49 ft

No water was

encountered

The hole was sealed

with bentonite

TH3 The north side of

ThirdAvenue

southwest of the

futurewaterplant

rQty

The soil was frozen

to 41 ft Bedrock

was found at 49 ft

No water was

encountered

The hole was sealed

with bentonite

ghaProduction

Well

Next to the existing

city well house on

Front Street

Water was

encountered at 30
ft and high water

producingstratum

was found at 40 ft

No frozen ground

was encountered

Bedrock occurred at

42 ft

The well was

constructed at this

hole
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Constructionof the Well

The well was constructed with diameter0322thick casing extending to depth of

39 feet 20 slot stainless steel screen was chosen based on sieve analysis of sample

from the water producingformation Three feet of the screen is exposedto the water

bearing formation and the less productive formation above it

The drillerdevelopedthe well using the blast and surge method The drilleralternately

sent compressedair blast down the well loosening sediment in the formationand then

vigorously pumpedwaterfrom the well 70gpm This process was repeated for two

hours when the water became and remained virtually free of visible sand particles

Well Tests

Due to the wells proximity to the Yukon River and the high permeability of the

formationthe water level in the well stabilized within one minuteof any change in

pumpingrate Because of the fast drawdown and recovery rates the long termpump test

and drawtests were both reducedto two hours Results from the tests can be

found in appendix

Additional well tests need to be conducted when the Yukon River is low specifically

during the winter Historically the production capacity of nearby wells has been

significantly smaller during the winter months Therefore well test during these times

is needed to assessthe yearroundcapacity of the well and its effect on adjacent wells

Water Quality Results

Water quality results are similarto other wells in Interior Alaska with high iron 0502

lland manganese 0355 concentrations Also color and odor are above the

recommendedmaximumconcentration limits

Three volatile organic compoundswere encountered in the well benzene

and dichlorodifluoromethane Theyare summarizedbelow

Trichiorofluoromethane freonilCAS75694

Measured concentration 171

This is highly volatile and relatively insoluble compound 1000050000 mgIat 64F
It is more dense than water specific gravityof 148 It was commonlyused as an

aerosolpropellant and refrigerant but its use as propellant was banned in the US in

1978 It is very stable and can be transported long distances It is highlyvolatileand

will readilyevaporate when exposedto air
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The State of Alaska does not regulate this substance in drinking water The EPA health

advisory drinking water concentration for loroflis 2000 xgl for

lifetime exposure It is not recognized or suspected carcinogen

Dichiorodifluoromethane freon12 CAS75718

Measured concentration 098

Dichlorodifluoromethane properties and uses are similarto trichlorofluoromethane

The State of Alaska does not regulate this substance in drinking water The EPA health

advisory drinking water concentration of dichlorodifluoromethane is 1000 pgl for

lifetime 1ShIt is not recognized or suspected carcinogen

Benzene CAS71432

Measured concentration 080 pgl

Benzene is highly volatilesoluble and mobile It entersthe environment from the

storage and combustion of gasoline as well as accidentalspills

Benzene is known carcinogen The State of Alaska 18 AAC80 maximum

contaminant level for benzene is which is six times higher than concentrations

measured in the production well

LifetimeExposureHealthAdvisoryis the concentration of chemical in drinking water

that is not expected to cause any adverse noncarcinogenic effects over lifetime of

exposure with marginof safety EPA Drinking Water Regulations and Health

Advisories1996 EPA 822B96002
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tototo0o

WELL

LOG

flHr

Soil

Description

Project

Toogha

Water

Source

Location

Tanana

Alaska

Site

Adjacent

to

proposed

water

plant

Date

25

June

1998

Client

gha

Inc

Engmeer

Eric

PE

Montgomery

Watson

Driller

Alpine

Drilling

Rig

Type

Air

Rotary

Boring

Size

Elevation

100

ft

Sand

Gravel

Fill

Well

Construction

Frozen

dry

hole

Well

not

constructed

Casing

installed

but

could

not

be

pulled

Hole

abandoned

with

bentonite

grout

15

80

12

ML

Brown

Silt

some

organics

ice

rich

subangular

90

12

ML

Grey

Silt

ice

rich

subangular

gravel

25

15

60

38

ML

Gravelly

Silt

with

sand

50

30

20

12

70

15

GM
GMOW

Silty

Gravel

with

sand

Well

Graded

Gravel

with

silt

and

sand

30

40

30

14

SM

Silty

Sand

with

gravel

Site

Map

70

20

10

12

GMOW

Well

Graded

Gravel

with

silt

and

sand

Depth

ft
102030405060

60

30

GWGM

Well

Graded

Fravel

with

silt

and

sand

65

30

12

GW

Well

Graded

Gravel

with

sand

and

silt

75

20

12

GW

Well

Graded

Gravel

with

sand

and

trace

silt

BedrockBottom

of

hole

No

water

encountered



Qcn

WELL

LOG

TH2

Soil

Description

sane

Fill

Well

Construction

Project

Toogha

Water

Source

Location

Tanana

Alaska

Site

SE

Corner

of

Water

Plant

Lot

Date

26

June

1998

Client

Toogha

Inc

Engineer

Eric

PE

Montgomery

Watson

Driller

Alpine

Drilling

Rig

Type

Air

zy

Boring

Size

100

ft

Site

Map

Frozen

thy

hole

Well

not

constructed

Hole

abandoned

with

bentonite

grout

Organics

woody

100

14

ML

Brown

Silt

some

organics

ice

rich

subangular

gravel

100

14

ML

Greybrown

Silt

ice

rich

100

14

70

15

15

14

MLGM

Greybrown

Silt

lty

fl

95

GW

Well

GrsdedGravel

with

few

sands

and

trace

silt

95

12

GW

lwith

few

sands

and

trace

silt

95

12

GW

WellGradedGravelwithfewsandssndtrace

silt

95

12

GW

WellGrsdedGravelwith

few

sands

and

trace

silt

HO

Depth
ft

1020304050

uI
200

BedrockBottom

of

hole

No

water

encountered



WELL

LOG

TH3

ra

Soil

Description

a4

Sand

tiravel

Fill

Well

Construction

Project

Toogha

Water

Source

Location

Tanana

Alaska

Site

West

end

of

Third

Avenue

Date

27

June

1998

Client

gh

Inc

Engineer

Driller

Eric

Gropp

PE

Montgomery

Watson

Alpine

Drilling

Rig

Type

Boring

Size

Air

Rotary

Elevation

96

ft

Site

Map

Dry

hole

Well

not

constructed

Hole

abandoned

with

bentonite

grout

Organics

90

12

25

25

50

50

30

20

12

MLMLGM

icerich

BrownSandySiltwith

Gravel

Silty

Gravel

with

sand

70

30

34

OW

Well

oravel

with

sand

85

15

114

OW

Well

OradedGravel

with

sand

and

trace

silt

100

1000

GWGW

GravelGravel

Depth

ft102030405060

Bedrock

Bottom

of

hole

No

water

encountered



WELL

LOG

Project

Location

Toogha

Water

Source

Alaska

Soil

Description

50

50

CO

Site

Date

Client

Adjacent

to

existing

city

well

2728

June

1998

Toogha

Inc

Engineer

Eric

Gropp

PE

Montgomery

Watson

Driller

Drilling

Well

Construction

Silty

sand

ML

30

40

30

14

Brown

Sandy

Silt

dry

Silty

Sand

with

Gravel

dry

SMSM

Rig

Type

Air

Rotary

Boring

Size

Elevation

rft

Silty

Sand

with

Gravel

dry

30

50

20

12

50

40

10

14

80

20

GWGM

Site

Map

Well

Graded

Gravel

with

silt

and

sand

dry

112

GW

Depth

ft
1020304050

Well

Graded

Gravel

with

sand

moist

9595

34

GWOW

Well

Graded

Gravel

moist

30

90

5134

35

65

34

Well

Graded

Gravel

water

bearing

Well

Graded

Gravel

with

ce

silt

and

sand

SW

Well

Graded

hh

gravel

significant

water

Bedrock

Bottom

of

bole

wreen
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WELL

TEST

LOGgha

Water

Client

gha

Engineer

Eric

Gropp

PE

Driller

Alpine

Drilling

Date

062898

Location

Tanana

Alaska

Well

New

community

water

supply

adjacent

to

existing

city

well

1816to

20

Ju

Ti

me

Meter

Water

Level

Flow

Below

Top

Of

Casing

Below
Ground

Drawdown

Volume

Time
Elapsed

Flow

Specific
Capacity

gal

It

ft

It

gal

mQ

gpm

gpmft

1747

201975

1802

202707

1819

203505

1833

204115

1849

204839

1940

207227

2102

211030

253

233

00

291

271

38

291

271

291

271

38

291

271

38

291

271

38

291

271

38

000

732

15

488

798

17

469

610

14

436

724

16

453

2388

51

468

3803

82

464

128124115119123122

2103

211030

2106

211030

2136

211333

2206

211909

2236

212786

2306

213956

2308

213956

253

233

00

253

233

00

259

239

06

266

246

13

276

256

23

282

262

29

253

233

00

0000

303

30

101

576

30

192

877

30

292

1170

30

39000

168148127134

403025200500

60

1500

1600

1900

2000

2100

2200

2300

0000

Time

on

27

June

1998

10

20

30

40

50

60

Pump

Flow

gpm
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Water Quality Results

Project Toogha Water Source Sample Date 31 Jul 1998

Location New Toogha Well on FrontStreet 27Aug98 VOC
Test Parameter Units Result MCL

EPA2009 Arsenic mgI MDL 005

EPA2009 Antimony mgi MDL 0006

EPA 2007 Barium mgI 0123

EPA2009 Beryllium mgI MDL 0004

EPA 2009 Cadmium mgI MDL
EPA2009 Chromium mgI MDL 01

EPS 3354 Cyanide mgi MDL 02

EPA3000 Fluoride mgI

EPA2451 Mercury by Cold Vapor mgi MDL 0002

EPA2007 Nickel mgI MDL 01

EPA2009 Selenium mgi MDL 005

EPA2009 Thallium mgI MDL 0002

EPA2007 Aluminum mgi MDL 02

EPA3000 Chloride mgi 84 250

SM182120B PCU 30 15

EPA 2007 Copper mgI MDL
EPA 2000 Fluoride mgi 0287

I4203 Langlier Index 40 033

I4203 Langlier Index 140 075

EPA2007 Iron

EPA7h Manganese mgi 0355 005

SM215OB Odor TON
EPA 1501 pH 702 6575
EPA2009 Silver mgI MDL 01

EPA2007 Sodium mgI 143 250

EPA3000 Sulfate mgI 31 250

SM 2540C Total Dissolved Solids mgI 348 500

EPA2007 Zinc mgI MDL

EPA 2009 Lead Ih MDL 0015

EPA 1801 Turbidity NTU

I92340B Hardness as CaCO 330

I89222B Total Coliform Ih
EPA3000 NitriteN Ih MRL
EPA3000 NitrateN mgI 035

SM 5440C Foaming Agents mgI MRL

Organic Compounds
EPA5242 Benzene Ih 080

EPA5242 iuoromethane 171

lorofl 098
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CTEEnvironmentalServices Inc

August06

10

Eric Gropp
MontgomeryWatson Americas Inc

4100 SpenardRd
Anchorage AK 995 172901

Dear Eric Gropp

Thank you for your recent request for analytical services The samplesbelow will be analyzed per

your request

These sampleswill be disposed 30 days after completionof analysis Yoursamplesare assigned to

the indicated project

Client MontgomeryWatson Americas Inc JMMENGN
Project New Tanana Water Well

Sample 983469001 ClientCTEID New Tanana Water Well

Matrix Water Surface Ground
Collected 073198 0755 Received 073198 1130 081198 1700

Receiving Codes

OK Sample arrived in good condition

Inorganic Contaminants

Secondary Inorganics

Turbidity

Gross Alpha
Total ColiformMF
LEADCOPPERRULE

For further information or assistance concerning samples please contact

Eugene Larmi at 9075622343



CTEEnvironmentalServices Inc

Laboratory Division

Montgomery Watson Americas Inc

attention Eric Gropp

4100 SpenardRd

Anchorage AK 995172901

Account

Contact

200 Potter Drive

Anchorage AK 995181605
Tel 907 5622343
Fax 907 5615301

Project
Received

New Tanana Well

082998 1420

CTERef 984292

PrintDate 091598 1501

Work order 984292 was analyzed for VOC by EPA 524

by Northern TestingLaboratoriesof FairbanksAK 99701

SOSMember of the SGS Group Societe Gnralede Surveillance

ENVIRONMENTAL FACILITIES IN ALASKA FLORIDA ILLINOIS MARYLAND MICHIGAN MISSOURI NEW JERSEY OHIO WEST VIRGINIA

Montgomery Watson Americas Inc

Eric Gropp



NORTHERNTESTING LABORATORIESINC
3330 INDUSTRIAL AVENUE FAIRBANKS ALASKA 99701 456 FAX 4563125

8005 SCHOON STREET ANCHORAGE ALASKA 99518 349 1000 FAX 349 1016

POUCH340043 PRUDHOE BAY ALASKA 99734 19071 659 2145 FAX 659 2146

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

But
Buty
Carbon Tetrachloride

Chlorobenzene

lor
Chloroform

Chloromethane

Dibromochlommethane

DibromomethaneDi
13DichlorobenzeneDi
Dichlorodifluoromethane

Repo By Jor Kuusisto

CheKUstiy Supervisor

Report Date 9998

Date Arrived 9198

Sample Date

Sample Time

Collected By
Legend

Method Report Level

MCL Max Contaminant Level

PresentIn Method Blank

ledhValue

Interference

Above MCL
Lost To Dilution

CTEEnvironmentalServices Inc

200 West Potter Drive

Anchorage AK 99518

Ann Heather Hall

Client ID 9842921

Client Project

Source

NTLLab A157959

Sample Matrix Water

Comments Trip Blank

EPA 5242

Date

Method Parameter Units Result MRL
Date

Analyzed

ugfL MEL 020 9398

MRL 020

ugfL 020

MEL 020

ugL MEL 050

MRL 100

MEL 020

MRL 020

ugfL MEL 020

ugfL MEL 020

ugfL MEL 020

ugfL MEL 100

MEL 030

MEL 050

ugL MEL 020

1L MEL 020

MEL 020

ugfL MEL 020

ugfL MEL 020

ugfL MEL 020

ugfL MEL 020

MEL 050

ugL MEL 020



NORTHERNTESTINGLABORATORIESINC
3330 INDUSTRIAL AVENUE FAIRBANKS ALASKA 99701 907 456 3116 FAX 456 3125

8005 SCHOON STREET ANCHORAGE ALASKA 99516 907 349 FAX 349 1016

POUCH340043 PRUDHOE BAY ALASKA 99734 907 659 2145 FAX 659 2146

CTEEnvironmentalServices Inc

200 West Potter Drive

Anchorage AK 99518

Ann Heather Hall

Client ID

Client Project

Source

NTLLab A157959

Sample Matrix Water

Comments Trip Blank

Report Date 9998

Date Arrived 9198

Sample Date

Sample Time

Collected By
2gen

MRL Method Report Level

MCL Max Contaminant Level

PresentIn Method Blank

Eatimated Value

Matrix Interference

Above MCL
ilution

DateS

Method Parameter Units Result MRL
DateEj

loroethan
1Dichioroethene

cis12Dichloroethene

trans12Dichloroethene

3Dichloropropane

22Dichloropropane

loropro
loropropene
transl3Dichloropropene

Ethylbenzene

9398ugfL

ugL

ugL

ugfL

ugL

ugL

ugfL

ugL

ugL

ugL

ugL

ugL

ugL

ugL

ugL

ug4

ugL

ugL

ugfL

uWL

MRL
MRL
MRL

MRL
MRL
MRL
MRL
MRL

MRL
MRL
MRL
MRL
MRL
MRL

MRL
MRL
MRL
MRL
MRL
MRL
MRL

020

020

020

020

020

020

020

020

020

020

020

020

020

020

050

020

020

020

020

020

020

020

020

020

Isopropylbenzene

pIsopropyltoluene

Methylene Chloride

Naphthalene

lbenzene
Styrene

11loroethane
122Tetrachloroethane

Tetrachloroethene

Toluene

23Trichlorobenzene

Repo By Jonna Kuusisto

ChemistrySupervisor



111Trichloroethane

loroethane
loroet
Trichlorofluoromethane

Vinyl Chloride

mpXylene

oXylene

Total Trihalomethanes

4Bromofluorobenzene

Report By Jorma Kuusisto

ChemistrySupervisor

020

020

020

050

020

020

020

050

020

020

050

NORTHERNTESTINGLABORATORIESINC
3330 INDUSTRIAL AVENUE FAIRBANKS ALASKA 99701 907 456 3116 FAX 456 3125

BOOS SCHOON STREET ANCHORAGE ALASKA 9951B 907 349 1000 FAX 349 1016

POUCH340043 PRUDHOEBAY ALASKA 99734 907 5Qh FAX 659 2146

CTEEnvironmentalServices Inc

200 West Potter Drive

Anchorage AK 99518

Ann Heather Hall

Client ID

ClientProject

Source

NTLLab A157959

Sample Matrix Water

Comments Trip Blank

Report Date 9998

Date Arrived 9198

Sample Date

Sample Time

Collected By
Legend

Method Report Level

MCL Ma Contaminant Level

Present In Method Blank

Estimated Value

Mathx erfe
Above MCL

Date

Method Parameter Units Result MRL
Date

9398ugL

ugL

ugfL

ugfL

ugfL

ugfL

ugfL

ugfL

ugL

Recovery

Recovery

MRL
MRL
MRL
MRL
MRL
MRL
MRL
MRL
MRL
MRL

MRL
85

82



NORTHERNTESTINGLABORATORIESINC
3330 INDUSTRIAL AVENUE FAIRBANKS ALASKA 99701 456 FAX 456 3125

8005 SCHOON STREET ANCHORAGE ALASKA 99518 907 3491000 FAX 349 1016

POUCH340043 PRUDHOE BAY ALASKA 99734 907 6592145FAX 659 2146

CTEEnvironmentalServices Inc

200 West Potter Drive

Anchorage AK 99518

Ann Heather Hall

Client ID

Client Project

Source New Tanana Well

NTLLab A157960

Sample Matrix Water

Comments

Report Date 9998

Date Arrived 9198

Sample Date 82798

Sample Time 1000

Collected By
Legend

MRL Method ilhLevel

MCL Max Contaminant Level

Present In Method Blank

Estimated Value

Matrix Interference

Above MCLatT
Date Date

Method Parameter Units Result MRL ft

9398

EPA5242

Benzene

Bromobenzene

hlorome
Bromodichloromethane

Bromoform

Bromomethane

lbenzen
secButylbenzene

Buty
Carbon Tetrachioride

Chlorobenzene

lor
Chloroformlor
2Chiorotoluene

4Chlorotoluene

loromethan
Dibromomethane

lorod
1Dichloroet

Re ed By Jorma Kuusisto

ChemistiySupervisor

ugfL

ugfL

ugfL

ugL

ugfL

ugfL

ugL

ugfL

ugfL

ugfL

ugL

ugL

ugfL

ugL

ugfL

ugfL

080

MRL
MRL
MRL
MRL
MRL
MRL
MRL
MRL
MRL
MRL
MRL

MRL
MRL
MRL
MRL
MRL
MRL
MRL

098

MRL

020

020

020

020

050

100

020

020

020

020

020

100

030

050

020

020

020

020

020

020

020

050

020



NORTHERNTESTINGLABORATORIESINC
3330 INDUSTRIAL AVENUE ALASKA 99701 456 3116 FAX 456 3125

B005 SCHOON STREET ANCHORAGE ALASKA 9951B 1907 349 1000 FAX 349 1016

POUCH340043 PRUDHOE BAY ALASKA 99734 1907 659 2145 FAX 659 2146

Report Date 9998
Date Arrived 9198

Sample Date

Sample Time 1000

Collected By
Legend

MRL Method Report Level

MCL Ma Contaminant Level

Present In Method Blank

Estimated Value

Matrix Interference

AboveMCLatT
Date Date

Method Parameter Units Result MRL
Prepared Analyzed

loroethan
1Dichioroethene

loroethene
2Dichl

loropro3QD3QDic
Ethylbenzene

lorobut

pIsopropyltoluene

Methylene Chloride

Naphthalene

nPropylbenzene

Styrene

1112T
Tetrachloroethene

Toluene

Repo By Jorma Kuusisto

iQlyhSupervisor

CTEEnvironmentalServices Inc

200 West Potter Drive

Anchorage AK 99518

Aun Heather Hall

Client ID 42
Client Project

Source New Tanana Well

A157960

SampleMatrix Water

Comments

ugfL MRL 020 9398

ugfL MRL 020

ugL 020

ugfL MRL 020

ugfL MRL 020

ugfL MRL 020

ugfL MRL 020

MRL 020

ugfL MRL 020

ugfL MRL 020

ugL MRL 020

ugfL MRL 020

ugfL MRL 020

ugfL MRL 020

ugL MRL 050

ugfL MRL 020

ugfL MRL 020

ugL MRL 020

ugL MRL 020

ugfL MRL 020

ugfL MRL 020

ugfL MRL 020

ugfL MRL 020

ugfL MRL 020



MRL
MCL

Legend
Method Report Level

Ma Contaminant Level

PresentIn Method Blank

Estimated Value

Matrix Interference

Above MCL
Lost To Dilution

11 1Trichioroethane

12Trichloroethane

Trichloroethene

Trichiorofluoromethane

123Trichloropropane4TTrime
Vinyl Chloride
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Report By Jor Kuusisto
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NORTHERNTESTINGLABORATORIESINC
3330 INDUSTRIAL AVENUE FAIRBANKS ALASKA 99701 907 456 FAX 456 3125

8005 SCHOON STREET ANCHORAGE ALASKA 99518 907 3491000 FAX 3491016

POUCH340043 PRUDHOE BAY ALASKA 99734 907 6592145 FAX 659 2146

CTEEnvironmentalices Inc

200 West Poller Drive

Anchorage AK 99518

Ann Heather Hall

Client ID 42
Client Project

Source New Tanana Well

A157960

Sample Matrix Water

Comments

Report Date 9998
Date Arrived 9198

Sample Date 82798

Sample Time 1000

Collected By

Date

Method Parameter Units Result MRL
Date

ugL

ugL

ugL

ugL

ugL

ugfL

oXylene

Total Trihalomethanes

020 9398

020
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050

020
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050
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050
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MRL
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Recovery 83
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ContercialTesting Engineering Co
Heather Hall
200 Potter Drive
Anchorage AX 99528

Laboratory
Report
47498

SamplesReceived

23sep19S8 192133

rsd Analyzed at Setah Method lQy lth Unit MDL tQio

34MTA 980923500 Sampled on 073198

Grosslpand Beta Radiation
NLEPA 9000

MLEPA

9000

9000

NtEPA 9000

WIEPA 9000

Cross

Sets Two Error

lehActivity

Ih
ci 00000

QI 13

ci
pCit 16

09249524
092493

092493

84654

8465k

465

84654

lpGross

lpTwo Error

Alpha Kin Detectable Activity
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MONTGOMERY WATSON YORIES Laboratory
QC Reportan 47498SSN 5flWtIS1U5

Commercial ingh Engineering Co

QC Batch 84654 Gross Alphaand Beta

sQ spiked Recovered YieLd Lisits

Alpha Gross 350 8000 12000

LCS2 Cross 383 378 987 3000 12000 77
MS Cross 6h 680 8LS 7000 13000

50 lpGross 766 746 974 7000 13000 93
LC1 Gross 319 346 1085 8000 12000

LcS2 Pets gross 319 1072 8000 12000 12

Beta 638 388 922 7000 13000

Beta Gross 636 646 1013 7000 3000 94

Spikes exceed end Method lawith positive ltsharc phtdh by
Criteria for MS and are advisory lyand not licafor
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5615301 1696 F730

AUG2698 0850 IEh ENVIRON

ti CTEEnvironmentalServices Inc

LaboratoryDivisionsaQsssssasssssa
LaboratoryAnalysisReport

August 24 1998

Eric Gropp
MontgomeryWatson Americas

4100 SpenardRd
AnchorageAK

Client Name MontgomeryWatson Americas Inc

Project New Tanana Water Well

Printed August 24 1998

Enclosed are the analytical results associated with the above project

As required by the state of Alaska and the formal Quality AssuranceQualityControl Program
is maintained by CTE copy of our Quality Control Manual that outlinesthis program is available

at your request

Exceptas specifically noted all statements and data in this reportare in conformance to the

provisions set forth in our Quality AssuranceProgram Plait

If you have any questions regarding this report or if we can be ofany other assistance please call

yourCTEProject Managerat 9075622343

The following descriptors maybe found on your reportwhich will serve to furtherqualify the data

indicates the compound was analyzed for but not detected

Indicates an estimated value that falls below PQLbut is greater than the MDL
thdicates the analyte is found in the blank associated with the sample
The analyte has exceeded allowable limits

GT Cheater Than

SecondaryDilution

LT Less Than

Surrogate out of range

Potter Dnve Anchorage AK 995181605 Tel 907 5622343 Fax 907 5615301
3180 Peger Road Fairbanks AK 997015471 907865Fax 907 4749685
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NiwateNiuiw EPA 300 analyzed by Northern Testing Laboraiones of Fairbanks

MBAS SM CQCanalyzed by Northern testing Laboratories of Anchorage AK
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Released By

Arsenic

Antimony

Bar
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IE lhServices

CTE
Client Name

Project NameN
Client Sample
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Ordered By1D

983469001

tyhWatson Americas

New iusaWater Well

New Tanana Water Well

Watgr Surface EU Ground

ienPOW

Printed DateTime 082498 1500

Collected iTime 073198 07
Received DateTime 07131198 1130

Technical Director Stephen

Parameter ResuLts

ALlo Prep at

Copperhead Rule

Metals by Graphite Furnace

000500 000500 EPA 2009 max 030798

waters Department Analyses

Odor TON 400 100 21508 max 081098

pa 702 pa units EPA 85
Silver 000200 000200 EPA 2009 max 080698 OF

Soditr 100 EPA 2007 250 UA 93
Sulfate 310 0200 EPA 3000 250 max 06GCP

lh SoLids 348 200 iL SM 40c 500 max 080698 iMP
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bidi 260 luo EPA 1801 030498
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CTEEnvironmentalServices Inc

Montgomery Watson

attention Eric Gropp

4100 SpenardRd
AnchorageAK 99517

Account Montgomery Watson

Contact Eric Gropp

Project NewTanana Water Weil

Received 080398 855

CTERaft 983469

PrintDate 082498 1446

Work order 983469 was analyzed far NitrateNitriteand MBAS

by NorthernTestingLaboratoriesInc of Fairbanks AK99701
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Our Lab

Project
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Sample Matrix
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NORTHERNTESTING LABORATORIESINC
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983469001
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in ChristianryhDirector
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Digest Date
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17EPA 3000 NitriteN mgL cMRL 003
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flMON1WATSON

To Lynn MarinoPE Date November 1997

ADECVSW Reference 1189078010103

From MWATeam

Subject Phase WaterSewerDesign

Final Water SourceEvaluation

INTRODUCTION

Supplemental to our Phase WaterSewer Design for Toogha Inc Tanana Alaska

MontgomeryWatson performed focused watersource evaluation reliable water source is

necessary to operate the proposed new Water Treatment Plant WTPLaundry Facility in

Tanana An optimal water source for the facility would be capable of providing minimum of

30 gallons per minutegpmbased on design population of 670 Per our discussion October

1997 Montgomery Watson evaluated the potential groundwater production capability and

feasibility of four alternatives for water source

Alternative Drill One New Well at the ProposedlLauFacility Onsite

Alternative Rehabilitate ExistingCity Wells and Layout Associated Piping

Alternative Rehabilitate ExistingNative CouncilWell and Layout Associated Piping

Alternative Drill One New Well Offsiteand Layout Associated Piping

The purpose of this evaluation was to review all available data and determine the best

alternativeorcombinationof alternatives site vicinity mapis shown in Figure

DATA REVIEW

Montgomery Watson reviewed the following documents to evaluate the hydrogeologic

conditions at the proposedWTPfLaundryFacility and vicinity

CH2M Hill 1997 City of Tanana Water Source Investigation Report Prepared for

Too gha Inc Tanana Alaska and Village Safe Water Alaska Departmentof Environmental

Conservation

CH2M Hill 1997 City of Tanana Water and Sewer FeasibilityStudy Prepared for

Toogha Inc Tanana Alaska and Village Safe Water Alaska Departmentof Environmental

Conservation

Chapman Robert et al 1982 Reconnaissance Geologic Map of the Tanana

Quadrangle Alaska US Geological Survey OpenFile Report 82734

This memorandumupdates the previous Water Source Evaluation Memodated October 13 1997

Water Source Evaluation Page

Tanana Alaska



Lynn Marino vsw November 1997

Duane Miller Associates 1997 Geotechnical Water and Sewer

Improvements Tanana Alaska Prepared for Toogha Inc COState of Alaska Village Safe

Water draft reviewcopy

Ecology and EnvironmentInc 1995 Site Investigation Report Alaska Area Native

HealthService HospitalTanana Alaska Prepared for US Public Health Service

Ecology and Environment Inc 1997 Site Investigation Report Phase Alaska Area

Native Health Service Hospital Tanana Alaska Prepared for Indian Health Service

Engineering ServicesSeattle

Nakanishi Allan and Dorava Joseph 1994 Overview of Environmentaland

HydrogeologicConditions at Tanana Alaska US Geological Survey OpenFile Report 94

527 Prepared in cooperation with the Federal Aviation Administration

Tenasat Inc 1996 Groundwater Investi gation forTanana Alaska Prepared for Toogha

Inc COPO Box 249 Tanana Alaska withamendments

Wheaton Scott 1980 Shallow Groundwater Resourcesat Tanana Alaska Prepared for

US Public Health ServiceEnvironmentalHealth Branch

MontgomeryWatson reviewed additionalboring logs by the NC Company 1975 furnished by

the US Public HealthService PHS In addition to reviewing available hydrogeologicdata

MontgomeryWatson spoke with representatives from three drilling companies to gain further

insightabout the water source alternatives

Wayne Wesberg MW Drilling Inc AnchorageAK

Rocky MacDonald AuroraDrilling Inc FairbanksAK
Lee Ice Ice Water Well Inc FairbanksAK

METHODOFEVALUATION

MontgomeryWatson studied all available boring logs to evaluate the hydrogeologic condition at

the proposed WTPfLaundryFacilitysite and vicinity The logs provided information about

subsurface soil type permafrost bedrock groundwater well construction and yield cross

section was chosen to depict available hydrogeologic data extending from the proposed

lLauFacilitysite to the Yukon River Figure illustrates the cross section AA
Subsurfacedetails from several well logs and geotechnical logs were projected onto the cross

section In many places the subsurface condition had to be inferred due to incomplete boring

log documentation insufficient boring depth or lack of boring coverage

The Native CouncilWell City Well and the New City Well are shown in Figure These

wells currentlysupply waterfor two water systems in Tanana These wells were considered for

rehabilitationand their potential to yield higher volumes Available yield data waterquality

data and well locations were considered in evaluating these wells

FINDINGS

Based on our reviewof available information in the vicinity of the proposedsite and along cross

sectionAAthe following findingsare noted
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predictable sequence generally describes the soils from to approximately 50 feet below

grade The sequence begins with organic materialat or near the surface which is found to

be overlying silt layer This silt is found to be overlying sand and gravel The sand and

gravel layer is variable in grain size and grading typical of braided streamdeposits This

sand and gravel generally overliesbedrock The soilbedrock interface is not flat surface

nor is it easilyidentified in the boring logs due to weathering of the uppermost bedrock The

predominant bedrock types encountered are sandstone claystone and schist

In the vicinity of Tanana thawed permafrost appears to be related to two factors the

thawing influence of the Yukon River creating thaw bulb and thawing caused by land

development Duane Miller Associates 1997 At the proposed lLauFacility

site permafrost extends beyond 30 feet below grade and may reach bedrock as evidenced in

wells at the PowerPlant and in Block

The top of continuous permafrost is located generally between and feet below grade and

it appears to be discontinuous near the Yukon River thaw bulb is apparent beneath the

Yukon River boring drilled in Block approximately 300 feet from the river appears to

have penetrated the thaw bulb at 50 feet below grade

Productive wells located near the Yukon River are mostlyscreened or open within the thaw

bulb and may be under the influence of surface water Otherproductive wells set back from

the river are mostlyscreened or open in stratigraphicor structural water bearing zones

Terrasat Inc suggests fault may control someproductive wells that are located in Block

The Power Plant Well approximately 1000 feet southeast of the site penetrated water

bearing schist beyond 200 feet below grade however production from this well is believed

to be low and is not well documented

City Well and New City Well produced and 15 gpm when originallyconstructed in

1967 and 1991 respectively The Native Council Well produced 50 gpm when originally

installed in 1976 These wells all have the potential to be encrusted with iron and

manganesewhich is known to exist at high levels in the groundwater The two City Wells

and the Native Council Well are roughly the same distance 1800 feet from the proposedLauFacility site

In the vicinity of the PHS compound Ecology and Environment 1997detected petroleum

hydrocarbons in the groundwater The areas of known groundwater contaminationare

shown in Figure Gasolineand Diesel Range Organics were detected in groundwater

samplesat concentrations up to 378 and 4020 mgIl respectively Benzene was detected at

concentrations up to 0296 mgI

EVALUATIONOFALTERNATIVES

The findings described above were used to develop rationalefor estimating the probabilityof

success of each water source alternative Construction costs were estimated to aid in the decision

process The costs are considered Rough Orderof Magnitude ROMestimates but adequate for

decisionmaking purposes Table summarizes tlv and probability of success of each
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alternative Success is defined as the ability to produce 30 gpmfrom the source alternative

Followingis discussionregarding our evaluation

Drill One New Well at the lLauFacility

The subsurface hydrogeologicdata at the site is limited to geotechnical borings that do not

extend beyond 30 feet below grade Each of these borings are terminated in permanentlyfrozen

sand and gravels and the deeper stratigraphyat the site must be inferred Available data

furnished by Terrasat Inc is inconclusive regarding the likelihood of locating groundwater at

this site well drilled at the site may encounter thin thawed zone in the unconsolidated

deposits or it may encounter groundwater from deeper bedrock However the probability of

producing 30 gpm from these zones is consideredrelativelylow Thereforewe would

recommend this alternative onlywith another alternative as backup

Existing Wells and Layout Associated

City Well and New City Well produced and 15 gpmwhen originallyconstructed Their

productivity is likely to be less now due to iron and manganese encrustation Rehabilitating

these wells might increase their present production but could not provide sufficient volume of

water necessary for the proposedWTPfLaundryFacility since they only produced combined

21 gpm when new Moreover these wells are reported to have low yield in late winter For

these reasons we recommendeliminatingAlternative from furtherconsideration

Rehabilitate ExistingNative Council Well and Layout Associated

Upon reviewing the investigation by Ecology and Environment EE1997 this well is

considered to be within 100 feet and east of shallow groundwater contamination as shown in

Figure The EEreportindicates that the groundwater flow directionis to the south from the

PHS compound to the Yukon River However since the Native CouncilWell is screened in

shallow aquifer 39 to 49 feet below gradeincreased pumping could draw contaminated

groundwater to the well For this reason Montgomery Watson recommendseliminating

Alternative from furtherconsideration We also recommendregular groundwater analysis for

fuelrelated hydrocarbons at the Native Council Well as long as it is continued to be used as

drinking water source

Drill One New Well Offsiteand Layout Associated

The probabilityof success and cost suggest this alternative to be most favorable Several wells

with adequate yield are already known to exist in locations near the Yukon River In accordance

with recommendations made by CH2MHill 1997 we suggest an offsite well location along

First Avenue east or west of Mill Street as shown in Figure More than one exploratory

boring may be necessary to find well location with adequate yield and this may increase cost

In addition this offsite well is likely to be considered under the influence of surface water

requiringadditionalfiltration equipment to protect againstgiardia lamblia and viruses
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