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Description

This report presents the results of CH2Mshwater source investigation performedto

obtain informationthat couldbe used to identify dependable water source for the planned

new Laundromatwatertreatment plant WTP and pipedwater system These servicesare

provided in accordancewith CH2Mshcontract as amended on April 1996

Tanana is about 130 air miles west of Fairbankson the northbank of the Yukon River The

village is situated on terrace overlookingthe Yukon River about miles downriver west
of the junction of the Tanana and Yukon Rivers Previousgeotechnical and hydrological

investigations indicate thatthis terrace is not subject to significant erosion see Figure

Residents in Tanana obtain drinkingwater from groundwater usingboth public and private

wells About 60 percent of the households use the villagemanaged public water system
The community water point Laundromatis supplied byan active well and backup well

The source of groundwater is shallow aquifer located in thick alluviumunderlyingthe

village The alluvial deposits are comprised of
relatively permeable sands andgravels

Natural recharge to this aquifer during spring and summeris not capable of replenishing

the aquifer with sufficient water to meet water demand duringwinter Also elevated levels

of hardness alkalinity and iron couldbe depositing scale on well screens reducingintake

Purpose and Scope

The primarypurpose of this water source investigation is to obtain informationon

subsurface conditions withinthe community of Tanana and beneath the channel of the

Yukon River This information willhelp determinethe location for newwater supply

well for Tanana

The originalscope of work for the study includedthe following tasks

Task Reviewexistinginformationon subsurface conditions in Tanana and the Yukon

River

Task Conduct field investigation by drilling
five soil boringson the east side of the

Tanana Townsite and two soil boringsin the channel of the Yukon River

Task Prepare report of the investigation findingsand recommendations

The scope of work was subsequentlyamended to include the following tasks

Task Conduct well pumping test at the TAN3observation well and obtain water

quality samples from deep well Bowen Greenwayor Ron Delay and shallowwell

upriver east from TAN3 Roberts Grantor Lester Erhart

Task Conduct well pumping test of Lester Erhartswell
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Background

Numerousshallowwells have been drilledin Tanana About half of the wells have

encountered onlyfrozen soils or have hadunusable yields Recordsof 54 shallowwater

wells constructed in the immediatetown vicinityare available These wells were

constructed in 1967 byALDrilling for the US Public Health Service USPHShave an

averagedepth of about 50 feet are cased mostof their depth with 6inch diametercasing

and though occasionally openended in an aquiferare generally perforated to provide

intake area Pump testsperformedat the timeof drilling from the wells with the higher

yieldsshow flow rates of up to 40 gallons perminute gpmand specific capacities specific

capacity flowratedrawdownof to about gpmft Table which was developed

with assistance from Tanana identifies the location and specific capacity of 38 of these

wells

Well
drilling

records are also available for several other wells in Tanana table

summarizinginformationon severalof these wells is found in the Terrain Unit Analysis

reportcontainedin Appendix of the CityofTanana Water and SewerFeasibilityStudy

January 1997 In total at least 70 wells have been drilledin Tanana

Water quality tests from the higher yield Tanana wells show relativelyhigh alkalinity

hardness iron andmanganeselevels The presenceof these ions gives the water an

undesirable taste and can lead to precipitationof mineraldeposits on and around well

screens whichcauses diminished specific capacities through time

Three wells provide water for the two communitywater systems Toogha Inc now

operates the two wells located on the Yukon River bankjust East of GardenStreet that were

previously operated by the City These wells supply water for the
city buildingHead Start

buildingfire station Laundromat and powerplant The Native Counciloperates one well

that is located near the river in front of the water plant and water storage reservoir This

well supplies water for the elders housing school teachers housing clinic and IRA

building

Currently the primarywater source for the residents of Tanana is the watering point at the

community Laundromat Tanana desires to improve the level of serviceprovided by

constructing piped waterand sewer system Tanana mustdevelop reliable water source

that can produce water in sufficient quantity andquality to supportthis higherlevel of

service

Recently Tanana has taken several steps toward finding anddeveloping new water

source terrainunit analysis geotechnical andhydrological investigation and

geophysical investigation have been undertaken and are described in the sections that

follow

TerrainUnit Analysis

As part of the feasibility studyGeosphereInc as subconsultant to CH2MHILL
conducted terrainunit analysis of Tanana In performing the terrainunit analysis which

is planning level analysis of aerial photographs Geosphere interpreted the types of

TAN
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Table Summaryof Wells Drilled in 1967 by ALDrilling Company

1967 PresentAddress Specific Capacity

Well Owner Address Lot Block gpmft
Roy Folger 226 21

Percy Joseph 327 12

Willy William Folger 729 14 Dry

AIfred Grant 638 Dry

Milton Nicholia 172 075
Pete Nicholia 325 Dry

Harry Nicholia 936 Dry

Art Ekada 106 0875
Richard Grant 1278 USS 4104 13

Christopher Grant 1379 USS 4104 25

Don Johnson 2960 17 0075

Maggie Elia 2859 0006
Basco Minook 2758 10 0007
Heine Sommers 2689 10 Dry

Sammy Mogg 2576 11 16
Fred Starr 2490 USS 4104 Dry

Lee AlbertSr 2588 USS 4104 004
Lester Erhart 2282 USS 4104 125

Lillian Folger 2181 USS 4104 08
Arlie Charley 2095 On road to site Dry

Stan Joseph 1936 004

Arthur Antoski 1832 07

Edgar Joseph 1724 10 Dry

Warren Thompson 1647

George Edwin 1545

Sam Joseph 1430 13 326

David Henry 3061 20 001

Jason Edwin 3256 16 43

JimmyAlbert 3354 14 Dry

Glenn Gregory 343 175

Miller 352

WalterNicholia 3615 11 176
Jake Starr 5086 0026

CommunityWell Front St 1st Garden St 033
David Elia 5453 USS 4104 035

Phillip Kennedy 4042 Dry

Teresa ButlerJohn Swenson 411 51 25

Hudson Nicholia 4217 14 12

Based on 1967 drilling records

TAN
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terrainappearingin the photographs and made determinations regardingpermafrost

conditionsgroundwater conditionsandthe potential for groundwater contamination The

analysis also presentedoptions available for increasing the quantity of water available to

Tanana

The analysis determinedthat permafrostmaybe encountered throughout the Tanana area

Alongthe Yukon River permafrostis expected to be discontinuous and to extend from

about to 15 feet below grade to 30 to 50 feet below grade North of the river permafrostis

expected to be continuousand to extend from about feet below grade to 50 or more feet

below grade In the area that consists of the flood plainof NCCreek permafrostis

probablydiscontinuous and maybe encountered at depths of about 10 to 50 or more feet

below the Yukon River

The analysis found that groundwater conditions in Tanana are controlled bysite geology

andpermafrostconditionsThe piezometric surface is expected to be similarto the Yukon

River level and to generally rise and fall with the river

The analysis pointed out that the presence of lowpermeabilitysurface soils and permafrost

reduces but does not eliminatethe potential for groundwater contamination Therefore

water wells shouldbe physicallyseparated from fuel tanks and pipingin accordancewith

State of Alaska regulations

The analysis identified the following options for increasing the quantity of water available

to Tanana

Rehabilitate existingoperational communitywells

Connect existingnonoperational wells to the water system

Drill new conventional wells and connect to the water supply system

Drill new angle wells under the Yukon River

Construct surface water intake in the Yukon River

The analysis also pointedout that routine maintenance of water supply is essential for

dependable longtermoperation of the water system

Geotechnicaland Hydrological Field Investigation

ghaInc contracted with CH2MHILL to conduct geotechnical and hydrological

investigation to obtain informationthat could be used to identify dependable water

source for the planned new Laundromatwatertreatment plant and pipedwater system
The field investigation was conducted in two phases CH2Mshoriginalscope of work

includedreviewingexistinghydrogeologicand waterquality informationplan and

conduct field investigation and compile the findingsof the investigation in reportwith

recommendationsThe originalscope was subsequentlyamended to include the second

phase of work which consisted of test pumping wells and collectingwaterquality samples

for analysis by laboratory

The first phase of work was conducted on April and 1996 Nine soil borings were

drilledFigure two boringsTANiand TAN2in the active channel of the Yukon

River and seven borings TAN3throughTAN9 in the eastern end of the community

The eastern end of the communitywas selected for the investigation because of the desire
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CITYOF TANANA WATER SOURCE REPORT

of Toogha to site the new LaundromatWTP in that general area and to locate the future

well adjacent to the new facility The purpose for the two borings in the Yukon River was

to evaluate the potentialof an hydraulic connection between waterbearingstrata under the

river and waterbearingstrata on the land

The borings were drilledusing CME45 trackmounteddrill
rig

with 6inchdiameter

hollowstemauger Soil samples weregenerally taken at to 5foot intervals Shallow

subsurface samples from withinthe seasonal frost zone were recovered by advancing the

lead auger flight in 4foot incrementspulling outwithout rotation and then collecting

cuttings from the flights Samplescollected off the auger flights were labeled GRAB on the

boringlogs Soil sampleswere recovered from deeper depths by using 2foot long 25
inch insidediametersplitspoonsamplerwith hammerweight of 300 pounds and drop

height of 30 inches Samplestaken with the splitspoonsamplerwere designatedbySP on

the boringlogs These soil boringlogs are found in Appendix

Six piezometerswere installedto monitor water levels in the borings Theywere

constructed of blank and slotted or 2inchdiameterSchedule40 Pvc pipe The screens

were to 10 feet in length20slot packed with 1020silica sand The placement of slotted

screen was determinedduringinstallationon the basis of the observed water table

elevation and accordingto historical records The piezometerswere completed by

backfilling to the top feet of annularspace between the boringwall and pipewith

hydratedbentonite chips

For more detailed discussion of the investigation see the technical memorandumtitled

Preliminary RecommendationsTanana Water Well Study in Appendix

Based on observations made duringthe initialdrilling effort it appeared that well or wells

placed near the riverhadthe greatest potential for providing reliable water supply for the

community In the lot immediatelywest of the existingCoHall the

location of boringand observation well TAN3looked promising Unfortunatelyit was

reported that that lot was the site of formerfuel storage area and that the ground in that

area was contaminated with Bunker fuel Furtherin an April 22 1996letter to CH2M
HILL Appendix the Toogha Inc Board of Directors said they did not approve of

water source in that location Therefore the following stepbystep recommendations for

further groundwater investigation work adjacent to the riveron the eastern end of Tanana

were made

Evaluate the quantity and quality of groundwater in existingwells by test pumping and

collectingwater samples from TAN3and private wells located along the riverto the

east of the CommunityHall

If the resultsof Step indicated that the TAN3site was contaminated andunsuitable

for waterwell developmentadditional exploratory borings would be drilledin the area

adjacent to the riverto the east of the Community Hall

Based on the results of Steps and permanent well would be installed and tested in

the area adjacent to the river andeast of the CommunityHall

The Toogha Board elected to proceed with modified Step which includedobtaining

waterquality sample from representative deep well approximately 200 feet deep

DOCh
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CH2MHILL personnelwere mobilizedto Tanana on June 26 1996 to beginwork on the

second phase of the investigation Based on input from the Toogha Board the scope of

work for the second phase of the investigation consisted of conducting well pumping test

at TAN3observation well andobtaining waterquality samplesfrom deep well Bowen
Greenway or Ron Delay and shallowwell upriver from TAN3Josephine Roberts

Grantor Lester Erhart

The field crew was unable to test pump TAN3 Fine sands in the 2inch diameterwell

clogged and damaged the test pump Water quality sampleswere obtainedfrom the Erhart

and Bowen wells and pump test aquiferrecoverytest was conducted at the Bowenwell

With the assistance of the City the field crew attemptedto gain permissionto sample the

GreenwayDelay and Grantwells but the residents couldnot be located or contacted

JosephineRoberts well is shallowwell 52feetdrilledin 1967 and is located adjacent to

the rivereast of the Community Hall The well was in an old house without electricity so

the pump could not be operated to collect watersample The well was soundedand an

obstruction probably ice was encountered 27 feet from the top of the well casing The

obstruction would have prevented any water sampling

As discussed in the Terrain Unit Analysis reporthigh concentrations of iron and

manganesein the groundwater have been problem in existingwater wells in Tanana

The Erhart and Bowenwell water sampleswere analyzed for iron and manganese as well as

other waterquality parameters See Appendix for lab reports of analyticaltest results

The deep well Bowenhad significantlyhigher concentrations of iron 253 milligramsper

liter vs 0473mgLthan the shallowwell Erhart The shallowwell had higher

concentrations of manganese111 mgLvs 0084mgLthan the deep well Note The

Erharts should be notified that their well had concentrations of nitrate thatwere above the

regulatory limit Theyshouldhave their water retested to confirm the results

An attemptwas madeto pump test the Bowen well Dave Bowenswell is deep well 200

feet drilledin 1975and is located north and inland of the river on ThirdStreet Bowens

well was includedin the scope of work because Toogha wantedto test deep well that had

been reported to be good well The well was test pumped at rate of gallons per

minute After 57 minutesof pumping the well went dry To obtain an estimate of the

wells yield recoverytest was conducted The well was pumpeddryfive times andwell

recovery was recorded see Figure Based on the resultsof the recovery test it was

estimated that the well couldproduce approximately gallon per minute

OnJuly 10 1996 CH2MHILL representative conducted well pump test at the Lester

Erhart well Lester Erhartswell is shallowwell 55 feet drilledin 1967andis located

adjacent to the rivereast of the CommunityHall The well produced 119 gallons per

minute duringthe 4hour test with less than foot of drawdown The water level in the

well recovered to its pretest level immediatelyafter the pumping was stopped see

Appendix

Based on the resultsof the second phase of the field investigation CH2MHILL sent

memorandumto Village Safe Water part of the Alaska Department of Environmental

Conservation on July 29 1996 with three recommendationsThe three recommendations

are listed below andexplainedin moredetail in the memorandumwhich is containedin

Appendix
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Acquire the rights to useLester Erhartswell as the primarysource of water for Tanana

Acquire the rights to drill new production well on Lester Erhartspropertybetween

his current well and the river

Initiate the next phase of exploration byimplementingthe geophysicalstudy proposed

by TerrasatInc followed bysome reduced level of geologic exploration

The Toogha Board chose to proceed with recommendation number three and initiate the

geophysical study The geophysical study appeared to be an economical way to expand the

water source study area and identifypotential areas for future drilling

GeophysicalInvestigation

Toogha Inc contracted with Terrasat Inc in August 1996 to investigate water resources

around Tanana The scope of Terrasatswork was to conduct geophysicallogging and

surface electrical resistivity programs and to conduct magnetic survey

CH2MHILL provided Terrasat with soil boringlogs and data from the field investigation

and previousresearch Terrasat conducted its investigation andproduced reportin

October 1996 The report details the findings of its investigation and makes

recommendations

In the reportTerrasat identified several locations in Tanana that may have significantwater

resources Terrasat indicated that the areas corresponded to suggested faults and buried

channels that they had located Theyrecommended conducting additional surface

resistivity and magnetic surveysacross the identified potentially water bearingstructures to

moreaccurately locate the ground water source Theyalso suggestedthat the additional

geophysical work be conducted coincident to test drilling program

Toogha hassubsequentlychosen one of the locations identified in the Terrasat report for

the communitysnew Laundromatwaterplant

The resultsof the geophysical investigation appear to reflect the general structuralgeology

and drainagepatterns of the area and may lead to alternativeareas for exploratory drilling

Howeverprior to additionaldrilling direct correlationbetween data from existingsoil

boringlogs and the geophysical data needs to be addressed

Surface resistivity results provide relative resistivity changes with depth The geophysical

interpretive cross sectionsappear to provide soil information without boreholecontrol

More comparison between the geophysicaldata and actual groundconditions is needed

For examplecorrelationsbetween the following vertical electrical soundings YES and

soil boringsgroundwaterwells shouldperformed

VES 12 and the BLM well

VES 13 and the FAAeast well

VES 14 and the Native Council and school wells

VES 18 and the City Well No3 and

VES 19 andJosephineRoberts well

TAN 10



There are no comparisons discussed between these wells and the VESsshown on the

Avenue interpretativecross section In addition the vertical depths shown on the cross

sections are not explicit makingefforts to comparethe
resistivity data to existingground

conditions difficult

Conclusions

Because Tanana is underlainbydiscontinuouspermafrostpathsfor groundwater flow are

greatly influenced by the presence of permafrostwhich blocks groundwater flow US PHS
well logs recorded permafrostin about threefourthsof the dry wells Similarconditions

were found in three of the CH2MHILL borings

Groundwaterin the other CH2MHILL borings drilledon land andin the other US PHS
wells appears to be produced from layer of sandy gravel that generally exists at depths

rangingfrom 26 to 60 feet below the ground surface

Groundwaterin wells adjacent to the Yukon River appear to be hydraulically connected to

the river Although water levelsin these wells will fluctuate up and down with the level of

the river they are likely to produce morereliable quantitiesof water than wells located

further inland

Groundwaterquality is generally poor with elevated concentrations of secondary

contaminants such as iron manganese and hardness as calciumcarbonate For example

the shallowErhart well hadless iron than the deeper Bowen well but had higher

concentrations of manganese and calciumcarbonate

According to the well logs at the timethe existingwater supply wells were drilledthey

produced adequatequantitiesof water to support pipedwater system for Tanana For

example the Native Councilwell produced 50 gpm andCity well produced 15 gpm
Howeverit is likely that over timeprecipitationof ironmanganese and calciumcarbonate

hassignificantly reduced the yield of these wells

Additionalexploration work willbe expensive and because of the variable conditions

present in Tanana could result in significantexpenditureof project fundswithout

providingconclusive results

Recommendations

Based on the research conducted the field work performedandthe analyses undertaken

the following recommendations are offered regardingwater wells in Tanana

Cleanredevelop and pump test City Well No drilled in 1967 and rehabilitatedin

1979 This well is located in the well house near the intersectionof GardenStreet and

First Avenue

Cleanredevelop andpump test New City Well No drilled in 1991 This well is

located east of the well house at GardenStreet and First Avenue

Cleanredevelop andpump test the Native CouncilWell drilled in 1975 This well is

located in front of the Old Hospital Compoundswater treatment building

TAN 11
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Inspect City Well No drilled in 1981 Assessits current condition Gather historical

informationavailable regardingits failure and why it is not beingused

If the resultsof recommendations or are successful and the combinedor individual

sustained yield of any of the wells is 20 gpmor greater then these wells shouldbe

connected to the newwater treatment facility whenit is constructed Further water source

exploration is not needed

If the resultsof recommendation or are unsuccessful then additionalwater source

exploration willbe necessary if the communitywants dependable water source The

exploration should be conducted with small mobiledrill
rig

and supervisedby geologist

or an engineer The exploration borings shouldbe test pumpedand waterquality samples

taken and tests performed The following exploration alternativesare suggested

Drill series of test holes alongthe riverbank and alongthe exposedriverbed from the

old hospitalcompound east to Mill Street extended to the south taking into

consideration the results of recommendation to attemptto find location that is

hydraulically connected to the river If the results of drilling programidentify

location that is likely to be hydraulically connected to the river drill waterwell in that

location

If Toogha wants well on the lot where the new Laundromatwatertreatment plant

willbe located several test holes should be drilled on that lot before attemptingto drill

waterwell at that location

Finally water levelsin wells that are hydraulically connected to the riverwillfluctuate up
and down throughout the year with the level of the river During times of low water in the

river the yieldsof these wells maydecline Forthis reason it is importantto have adequate

water storage capacity in order to provide sufficient supply of drinkingwaterduring

periodsof low water In additionroutine maintenance of water wells is necessary for

sustained uninterruptedwater supply operation

TAN



FLOW CHART FOR IDENTIFYINGINORGANIC GRAISOIL 50 OR MORE FINES

30plus No 200 15plus No 200 Lean clay25plus No 200 nczz sand gravel Lean clay with sand

sand gravel Lean clay with gravelCL

plus No 200
sand gravel 15 sand Gravelly lean clay

sand of gravel 15
gravel Sandy lean clay

15 gravel Sandy lean clay with gravel

15sand lean clay with sand

30plus No200 15plus 2025plus No sand gravel Silt with sand

sand gravel Silt with gravel

plus No 200

sand of gravel 15 gravel Sandy silt

gravel Sandy silt with gravel

sand gravel 15 sand Gravelly silt

sand Gravelly silt with sand

30 plus No 200 vzzr 15plus No 200 Fat clay

sand gravel Fat clay wish gravel

30plus No 200 czz

1525 plus No sand gravel Fat clay with sand

sand of gravel wczzr
15 gravel Sandy fat clay

15gravel Sandy fat clay wish gravel

sand gravel sand Gravelly fat clay

IS sand Gravelly fat clay with sand

30plus No 200 15plus No 200 aElastic silt

1525 plus No 200 sand gravel Elastic silt with sand

sand gravel Elastic silt with gravelMH30
plus No200

sand gravel sand Gravelly elastic silt

sand of gravel wzz 15
gravel Sandy elastic silt

15gravel Sandy elastic silt with gravel

15sand Gravelly elastic silt with sand

FLOW CHART FOR IDENTIFYINGORGANIC FINEGRAINED SOIL 50 OR MORE FINES

30plus No200 zh 15plus No200 Organic soil

1525 plus 20 sand Organic soil with sand

sand gravel Organic soil with gravel

30 plus No200
sand gravel

ingravel Sandy organic soil with gravel

OH 15gravel Sandy organic soil

15 sand Gravelly organic soilsand gravel

sand Gravelly organic soil with sand

FLOW CHART FOR IDENTIFYINGCOARSEGRAINEDSOILS LESS THAN 50 FINES

15 sand grgraralGW
sand Waliredad greetS wish sand

Pearly graded sand Pearly graded gravel

tSsand Pearly graded grarel wish sand

saed Wegravel wssh silslinasML or
GWGM

sand lQpgravel wish ssls and sand

lees

wll traded

ar

sand Wallgraded gravel wish laand savd

15 sand Qsrgraeal wish slav

linesMI ar MM GPGM
sand Pearly graded graves wssh sslsPeony graded czzz

finescl er CM PG
sand Pearly graded gravel wilh ads and sand

15 sand Pearly graded gravel wish slay

sand Pearly graded grarel wish slav and sand

15sand ilgravellhor MM GM
sand wish sandlines

ar CM GC
sand Ciaynv gravel wish sand

15 sand Ctayay gravel

SW sand

welsgradnd sand wills gravel

graded gravel Pearly graded sand

t5 gravel Pearly graded sand wish gravel

lhar MM SWSM 15 gravel wellgraded sand with ails

15 graval Wellgraded sand wilh ails and gravel

finesCL or CM SWS 15 gravel wellgraded sand with day

gravel Wallgraded sand wish slay and gravel10 fisrs aQ
lieesCL at CM SRSC 15 gravel Pearly graded sand with slav

MIh or MM SRSM 15 gravel Pearly graded saad wish adsgrPearly graded sand wish sils and gratel

vaQPearly graded sand wills slay and graerl

lher MM SM 15Qh sand

gravel Sissy sand wish geanlfines Ih CM SC 15 grovel Claygy sand

tS gravel Clavey sand wilh gravel

Soil Classification SystemUsed on Logs

FromASTM Based on

Unified Soil Classification System



TERMSUSED ON LOGS

Criteria for Describing Moisture Condition

Description Criteria

Dry Absenceof moisture dusty dry to the touch

Moist Damp but no visible water

Wet Visible free water usually soil is below water table

Relative Density of GraineSoil

Blows

Foot Description

Approximate

Relative

Density

Field Test

Very loose 020 Easily penetrated with 12inch steel rod pushed by hand

510 Loose 2040 Easilypenetrated with 12inch steel rod pushed by hand

1130 Medium 4070 Easily penetrated with 12inch steel rod driven with

5pound hammer

150 Dense 7090 Penetrated foot with 12inch steel rod driven with

5pound hammer

50 Very Dense 90100 Penetrated only few inches with 12inch steel rod driven

with 5pound hammer

ConsistencyofinSoil

Blows

Foot Consistency

Pocket

Penetrorneter

TSF
Torvane

TSP Field Test

Very soft 025 012 Easily penetrated several inches by fist

24 Soft 012025 Easilypenetrated several inches by thumb

SS Firm 02505 Can be penetrated several inches by thumb

with moderate effort

915 Stiff 1020 0510 Readily indented by thumbnail but

penetrated only with great effort

1630 Very stiff 2040 1020 Readily indented by thumbnail

30 Hard 40 20 Indented with difficulty by thumbnail

number of blows on 2inch OD splitspoon samplecby 140pound hammerfalling 30 inches

required to drive the sampler distance of foot from to 18 inches StandardPenetration Test

ASTM D1586 Actual samplerhammer characteristics and actual field blow counts are noted on the

boring logs

Source Sowers 1979

ANC
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PROJECT NUMBER114741 BORING NUMBER TANi

SHEET 1OF1

SOILBORING LOG

PROJECT Tanana Water System Study LOCATION Tanana

ELEVATION NA DRILLING CONTRACTOR Discovery Drilling

DRILLING METHOD AND EQUIPMENT USED CME45with 612inch HSA and 25 inch lD Split Sampler with 300lbs hammer

WATER LEVELS NA START 1600 O4 END1830 LOGGER ROB CRO1TY

DEPTH BELOW SURFACEFr
INTERVAL rQ

SAMPLE NOTYPE

RECOVERY

BLOWS

CORE DESCRIPTION COMMENTS

SOIL NAME USCS GROUP SYMBOL COLOR

MOISTURE CONTENT RELATIVE DENSITY

OR CONSISTENCY SOIL STRuCTuRE Frozen

MINERALOGY USCS

CASING DEPTH DRILLING RATE

DRILLING FLUID LOSS

TESTS INSTRUMENTATION

114

125

140

Sf 36612

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

150

160

165

SP
J16

SP
33710

From to 55ft

RIVER ICE

From 55 to 114 ft

RIVER WATER

05 in and trace siltBecomes moist at ft

From 114 to 125 ft

CLAYEY SILT ML Gray wet very soft Mudline

From 125 to 14 ft

SILTY CLAY CL Gray wet stiff trace tine sand

From 16 ft

SILTY CLAY CL Gray wet stiff trace tine sand and gravel including coal

From 165 ft

POORLYGRADED SILTY SAND SM Dark gray wet medium dense fine to

medium sand occasional gravel
lensesto 2in thick including coal

From 20 to 21 ft

POORLY GRADED GRAVELLY SAND SP Nbe Black tine to coarse sand

with subangular gravel to 05 inches occassional organic layers with coal to

inches with clay and silt lenses to inch

From 25 to 255 ft

POORLY GRADED GRAVELLY SAND Black fine to coarse sand

with subangular gravel including coal to 15 inches occassional organic layers

and clay and silt lenses to inch

At 281 ft

SANDSTONE BEDROCK Dark gray finegrsined massive

RIVER

ICE

WATER

ML

CL

SP

20

Mudline

Drilling rateaction suggests fines

Driller indicates hard drilling at 19

feet

Drilling rateaction suggests fines

Driller notes bit is grinding at 28 ft

as in bedrock or boulders

215

14 47

250

255 SI 75

28

252

END OF BORING AT 282 Feet



IQ
PROJECT NUMBER09flh BORING NUMBER

SHEET

SOILBORING LOG

PROJECT Tanane Water System Study LOCATION Tanana

ELEVATION NA DRILLING CONTRACTOR Discovery Drilling

DRILLING METHOD AND EQUIPMENT USED 45hwith 12HSA and 25 inch ID Split Sampler with 300lbs hammer

WATER LEVELS NA START 0900 on 040996 END 1130 LOGGER ROBUY
DEPTH BELOW SURFACE PT

INTERVAL FT
SAMPLE NOTYPE

RECOVERY

BLOWS

CORE DESCRIPTION COMMENTS

SOIL NAME USCS GROUP SYMBOL COLOR

MOISTURE CONTENT RELATIVE DENSITY

OR CONSISTENCY SOIL STRUCTURE Frozen

MINERALOGY USCS

CASING DEPTH DRILLING RATES

DRILUNG FLUID LOSS

TESTS INSTRUMENTATION

10
11

12

13
14

15
16

17

19

20

21

85

From to 45 ft

RIVERICE

StoQB
RIVER WATER

Sftto
SILT ML Gray wet very soft wood fragments throughout

From lQlQ
POORLY GRADED GRAVELLY SAND SP Grayish black wet looae

fine to coarse sand with subround gravel to linch

From

POORLY GRADED GRAVELLY SAND SP Gray to black wet very dense fine

to coarse sand with subround gravel to inch gravel in 3inch layers

From 0h215 ft

POORLY GRADED SAND SP Gray wet very dense clean uniform medium

sand trace silt

RIVER

ICE

WATER

ML

SP

SP

SP

Mudline at 85 feet

Drilling
actionchatter suggest

sands and gravels

Heaving sands sf17 ft

feet of heaving sand in HSA

at 20 feet Unable to continue

lQf

10S 116

115

150

11 9222749

200

12 SI

215

10 50

END OF BORING AT 215 Feet



I2
PROJECT NUMBER 09ZZh BORING NUMBER

SHEET OF

SOIL BORINGLOG

PROJECT Tanana Water System Study LOCATION Tanana

ELEVATION NA DRILLING CONTRACTOR Discovery II
DRILLING METHOD AND EOUIPMENT USED 45h with 612inch HSA and 25 inch ID iQtsrwith 300lbs harrener

WATER LEVELS NA START 1200 on END 1630 LOGGER ROB

DEPTH BELOW SURPACE CORE DESCRIP11ON COMMENTS

INTERVAL

SAMPLE NO5 TYPE

RECOVERY

BLOWS

SOIL NAME UECS GROUP COLOR

MOISTURE CONTENT 11VE rQ
OR CONSISTENCY SOIL STRUCTURE Frozen

MINERALOGY USCS

CASING DEPTH DRILLING RATE

DRILLING PLUID LOSS

TESTS INSTRUMENTA11ON

05

30

20SI NA NA

21 GI NA NA

22SR 145050100

115

23 SF 48484896

PT

ML

DL

ML

ML

SR

165

24 SP 12 IDQ

From to 05

ORGANIC MAT PTNbnOQ
SILT ML Nbn Light brown trace uniform fine sand subangular gravel

andorgatSftQ
ORGANICS with SILT OLNbn Dark brown icsh adude wh fibrous mat

trace fine sand

From45 to 65 ft

SILT ML Nbn Light brown trace uniform fine sand and larhgravel

lQO2
GRAVELLEY SILT ML Nbn Brown subround gravel to inch trace fine to

sand

From 15 to 16

POORLY GRADE0SAND with GRAVELSR Nfl Brown medum to coarse

sand with gravel to 15 inches trace lf

Olo2Q
POORLY GRADED GRAVEL with SAND GP Nfl Brown gravel to as inches

with fine to coarse sand trace

NTERBEDDED SAND AND GRAVELSR and GPBrown moist very dense

ton to coarse sand with subround gravel to 15 lathes occassional sift lenses

Oto3l
POORLY GRADED SAND with GRAVELSP Brown mobs very dense

fine to coarse sand with subround
gravel to 15 ic trace sit

Drill cuttings indicate fines

Drilt ionsuggests

sands and gravels

Drilling rateaction suggests fines

Driller indicates hard ifi at IS

fleet

200

91 lO

250

11

12

13

14

15

16

17

IS

19

20

22

23
24

25

26

27

2fi

29

30
31

32

33

34

35

36

37

38

39
40

41

GP

26SF IS

265

25354075

300

SR

and

GP

27 SR 18 33

Drilling rateaction suggests

ialal22QSf

Drilling suggests granular

material

50

SR

28 SP IS 12372764

From35 to 365 ft

POORLY GRADED SAND with GRAVELSP Brown wet very dense

fine lo coarse sand with subrourtd gravel to 25 tithes trace sit

Freestanding water at

after iBn
hQtty490 uMNDa

00

SR

41

29 SR 18 34
From 40 to 415 ft

POORLY GRADED GRAVEL with SAND GP Brown wet very dense subround

gravel to inches wfih he to coarae sand

Drilling suggests sanrt and grave

SR

END OFBORING AT 415 Feel

hQ Diameter Piezorneter Installed Blank Casirg to 20 teat Slotted 20 to 415



I2N

PROJECT NUMBER 092Zh BORING NUMBER

SHEET 10F1

SOIL BORINGLOG

PROJECT Tanana Water System Study LOCATION Tanana

ELEVATION NA DRILLING CONTRACTOR Discovery Drilling

DRILLING METHOD AND EOUIPMENT USED CME45with 612inch HSA and 25 inch lD Split Sampler with 300lbs hammer

WATER LEVELS none START 1650 on 09 END1930 LOGGERROB CRonY

DEPTH BELOW SURFACE PT
INTERVAL

SAMPLE NOTYPE

RECOVERY

BLOWS

CORE DESCRIPTION COMMENTS

SOIL NAME USCS GROUP SYMBOL COLOR

MOISTURE RELA11VE DENSITY

OR CONSISTENCY SOIL STRUCTURE Frozen

MINERALOGY USCS

CASING DEPTH DRILUNG RATE

DRILLING FLUID LOSS

TESTS iON

25

55

NA NA

60

80

0Q1 NA NA

100

105

109

32 SP
33 SP

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Drilling rateaction suggests sifts

sands and gravels

inn

Drill cuttings indicate fines

EO 34 SP 16746

Drill actionchatter suggests sand

and gravels

200

From to 25 ft

POORLY GRADED GRAVEL with SAND GP Nt Brown gravel to 25 inches

with tine to coarse sand trace sift Fill

From 25 to 55 ft

SILT ML Nbn Light brown trace uniform fine sand subangular gravel

and orgsnics

From 55 to Oft

SILTY GRAVEL with SAND GM Nbn Brown subround gravel to inch some

line to coarse sand

From 10 to 105 ft

SILT ML Brown moist hard trace subround gravel to inch and tine sand

From 105 to 109 ft

POORLYGRADED GRAVEL with SAND GP Brown moist very dense

subround gravel to 25 inches with tine to coarse sand trace sift

From 16 ft

POORLY GRADED SAND with GRAVEL SP Brown moist very dense

tine to coarse sand with subround gravel to 15 inches trace sift

From 20 to 205 ft

POORLY GRADED SAND with GRAVEL SP Brown moist very dense
fine to coarse sand with subround gravel to inch trace sift

From 25 to 265 ft

POORLY GRADED SAND with GRAVEL SP Brown moist very dense

tine to coarse sand wfth subround gravel to 15 inches and some cobbles trace sift

From 30 to 307 ft

POORLY GRADED SAND with GRAVEL SP Brown moist very dense

to coarse sand with subround gravel to 04 inches and somecobbles trace sift

From 325 to 335 ft

BOULDERS AND GRAVEL GP

205 35 SF

GP

ML

GM

ML

GP

SP

SP

SP

SP

250

Drill actionchatter suggests sand

and gravels

265

25354075

Drill actionchatter suggests sand

and gravels

26

27

28

29

30

31

32

33

300

307 36 SP 47674

325

335

NA NA

Drilling rateaction suggests sand

and
gravels

and cobbles

END OF BORING AT 335 Feet

At 31 ft

Drilling rateaction suggests sand

and gravels and cobbles

At 325 ft

Driller
reports grinding bit wear

GP



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37
38

PT

ML

CH2IWIHILL

PROJECT NUMBER 11474109 BORING NUMBER

SHEET 1OF1

SOIL BORING LOG

PROJECT Tanana Waler System Study LOCATION Tanana

ELEVATION NA DRIWNG CONTRACTORDiscovery Drilling

DRILLING METhOD AND EOUIPMENT USED CME45 with 612inch HSAand 25 inch ID Split Sampler with 300lbs hammer

WATER LEVELS none START 0730 on96h END 3Q LOGGER ROB CROnY

DEPTh BELOW SURFACE

INTERVAL

SAMPLE NO TYPE

RECOVERY

BLOWS

CORE DESCRIPTION COMMENTS

SOIL NAME USCS GROUP SYMBOLCOLOR

MOISTURE CONTENTRELA11VE DENSITY

OR SOIL STRUCTURE Frozen

MINERALOGY IJSCS

CASING DEPTHDRILUNG RATE

DRILLING FLUID LOSS

TESTS 1Q1ON

10

40Cl NA NA

100

110 41 SP

130

145

42 SP 12131427

180

43 SP 24335386

From to IL

ORGANIC MAT PTNbn
From to8tt

SILT ML Nbn brown trace uniform tine sand subangular gravel

and organics

lQOt
SILT ML Brown moist hard trace aubround gravel to inch and Bne sand

om
POORLY GRADED SAND with GRAVEL SP Brown moist medium dense

line to coarse sand with subround gravel to 15 Inches trace silt

From 18 to ft

POORLY GRADED SAND with GRAVEL SP Brown moist very dense fine to

tQerhsand with aubround gravel to inch trace silt

From 25 to ft

POORLY GRADED SAND with GRAVEL SP Brown moist very dense

fine to coarae sand with aubround gravel to inches trace silt

From 305 to 32 ft

POORLY GRADED SAND with GRAVEL SP Brown moist very dense

fine to coarse sand with aubround gravel to 04 inches and some cobbles trace sil

B5fth
POORLY GRADED SAND SP Brown moist dense clean uniform fine sand

trace gravel and sift

From 385 to 387 It

BOULDERS AND GRAVELGP

250

265

44 50345185

Drilling rateaction suggeata silta

Drill cuttinga indicate fines

ML

Drill actionrate suggests thawed

material sands and gravels

at 125 ft

SP

Drilling rateaction suggests sanc

and gravels

SP

Drilling rateaction suggests sanc

and
gravala

SP

Drilling rateaction suggests aanc

and gravels and cobbles

Drilling acti suggests aarrc

and gravels and cobblea

SP

Driller mports grinding bit wear

GP

45 SP 18 1938

380

385 46 SP 16953

END OF BORING AT 387 Feat

1inch diameter Plezometer InatalledBlank to 2B7 ft Screened 287 to 387 ft



oQSft
ORGANIC MAT PT Nbno5to
SILT ML Nbn Light brown trace uniform fine sand subangulsr gravel

and icsh

lOto
SILT ML Brown moist hard trace subround gravel to inch and fine sandleat

l5to
POORLY GRADED SAND with GRAVEL SP Brown moist mediumdense

fine to coarse sand with subround gravel to 25 inches trace silt

From 22 to 235 ft

POORLY GRADED SAND with GRAVELSP Brown moist mediumdense fine to

coarse lsrhsand with subround gravel to inch trace silt

Sto26
POORLY GRADED SAND with GRAVELSP Brown moist mediumdense fine to

coarse subangular sand with subround gravel to inch trace silt

SQOto
POORLYGRADED SAND SP Dark gray wet mediumdense fine to coarse

send some submund gravel to 03 with Pace silt and organics

Frcm35to36Sft

POORLY GRADED SAND SP Dark gray wet dense clean uniform fine sand

trace gravel and silt

From 40 to 405

POORLY GRADED SAND SP Dark gray wet dense clean uniform fine sand

trace gravel and silt

Drilfing acti suggests

and gravels

Freestanding water at 263 ft

after SQ

Drfifing acti suggests sands

and gravels and cobbles

Freeatandng water at 300 ft

after drilling on 41096

Conducbvity 400 uMNOs

lter
beginning at 35ft

85 ft heaving sands after 15

minutes betorele

END OF BORING AT 387 Feet

inch dia reterhtnstalted Blank to 30 ft Screened 30 to 405 ft

IHhILL

PROJECT NUMBER 09Qf BORING NUMBER TAN6

SHEET

SOIL BORING LOG

PROJECT Tanana Water System Study LOCATION Tanana

ELEVATION NA DRILLING CONTRACTOR Discovery Drilling

DRILLING METHOD AND EDUIPMENT USED CME45 with 612inch NSA aM 25 inch 10 Split Sampler wIth 300lbs hammer

WATER LEVELS 2633 START 1030 on 0410196 END 1220 LOGGER ROB CROTTY

fiELOW SURFACE

INTfiRVAL PT

SAMPLE NO5 TYPE

RECOVERY
BLOWS

CORE DESCRIPTION COMMENTS

SOIL NAME USCS GROUP SYMBOL COLOR

MOISTURE th1Q1V DENSITY

OR CONSISTENCY SOIL fQth Frozen

MINERALOGY USCS

CASING DEPTH DRILLING RATE

DRtLLING FLUID LOSS

TESTS 1ON
10

500 NA NA

80

cuttings indicate fines

Drill cuttings indicate fines

Drill chatte suggests sand

and gravels beginning at 125 ft

10

12

13

14

15

1GO

115

51 SF

150

16
17

18

19

20

21

22

53SF 18 11141529

220

54 SF 12121426

PT

ML

ML

SF

Sp

SP

SF

SP

250

265

13151328

300

23

24

25

26

27
28

29
30

31

32

33
34
35

36

37

38

39
40

315

55SF 12131629

350

365

56 SF 21Q

400

405 NA

Limited sample

SF of heaving sands



PROJECT NUMBER114T4109fl BORING NUMBER TAN7

SOIL BORING LOG

SHEET

IWUH
PROJECT Tanana Water System Study LOCATION Tanana

ELEVATIONNA DRILLING CONTRACTOR Discovery Drilling

DRILLING METHOD AND EOUIPMENT USED CME45with 612inch HSA and 25 inch ID Split Sampler with 300lbs hammer

WATER LEVELS none START 1400 on 10 END1700 LOGGER ROB CROTTY

DEPTH eELow SURFACE

INTERVAL

SAMPLE NOTYPE

RECOVERY

BLOWS

CORE DESCRIPTION COMMENTS

SOIL NAME USCS GROUP SYMBOL COLOR

MOISTURE CONTENT 1Q1V DENSITY

OR CONSISTENCY SOIL STRUCTURE Frozen

MINERALOGY USCS

CASING DEPTH DRILUNG RATE

DRILLING FLUID LOSS

TESTS iON

11

14

t5
16

17

18

19
20

21

22

10

60GI

otoQ
ORGANIC MATPT Nbno5to
ORGANIC SILT 1Q Nbn Dark brown fibrous organics trace uniform fine sand

and organics

From to ft

SILT ML Nbn Dark gray trace fine sand and organics

lQOt
ORGANIC SILT OL Nba and Vx Dark grsyish hrown trace fine sand

From

ORGANIC SILT OLch and Vx Dark grayish brown trace fine sand

From iTto 175 ft

POORLY GRADED SAND with SILT and GRAVEL SP Nba Vc and Va

Gray fine to coarse sand subround gravel to 05 inches

oto2Q
POORLY GRADED SAND wfth SILT and GRAVEL SP Nba Vc and Va

Gray tine to coarse sand aubround gravel to 05 inches

wIth GRAVEL SP Drill rig refusalunable to penetrate

PT

OL

ML

OL

SP

Drill cuttings indicate fines

Drill cuttings indicate fines

Drill actionchatter suggests sand

and gravels beginning sf125

Drilling rateaction suggests sand

and gravels

Refusal sf22 ft End of Boring

60

NA NA

61GI NA NA

100

62 SP 165050100

160

63 SP

200

210 64SP 12

END OF BORING AT 22 Feet

tinch la Piezometer Installed Blank to 12 ft Screened 12 to 22 ft



I2
PROJECT NUMBER114741 ZZ BORING NUMBER TANB

SHEET OF

SOILBORING LOG

PROJECT Tanana Water System Study LOCATION Tanana

ELEVATION NA DRILLING CONTRACTOR Discovery Drilling

DRILLING METHOD AND EQUIPMENT SED CME45with 612inch HSA and a5 inch lD Split Sampler with 300lbs hammer

WATER LEVELS none START 0800 on 041196 END1020 LOGGER ROB CROTTY

DEPTH BELOW SURFACE Fr

INTERVAL

SAMPLE NO iP
RECOVERY

BLOWS

CORE DESCRIPTION COMMENTS

SOIL NAME USCS GROUP SYMBOL COLOR

MOISTURE CONTENT RELATIVE DENSITY

OR CONSISTENCY SOIL STRUCTURE Frozen

MINERALOGY USCS

CASING DEPTH DRILLING RATE

DRILLING FLUID LOSS

TESTS INSTRUMENTATION

otoQ PT

10 ORGANIC MAT PT NbnoSto
SILT ML Nbn Light brown trace uniform fine sand subangular gravel ML

and organics

70GI NA NA

Drill cuttings indicate fines

ML

Drill cuttings indicate fines

11
12
13 130 l3to

135 71SP SILT ML Nbe Brown trace subround gravel and fine sand

14 140 72 SP 67616 From 135 to 14 ft

POORLY GRADED GRAVEL with SAND GP Vc Brown gravel to 25 inches SP

15 with fine to coarse sand trace silt

16
17

Drill actionchatter suggests fines

18 beginning at 185 ft

19
200 Oto2Q

POORLY GRADED SAND SP Brown moist very dense clean

21 73 SP 16 14huniform fine sand trace gravel and silt

220

SP

23 At23ft

Driller reports grinding on bedrock

24

END OF BORING AT 24 ft

1inch dia Piezometer Installed BlanIc to 19 ft Screened 19 to 24 ft



10

13

14

16

17

16

19

20

21

22

23

24

25

26

27

28

30

31

32

33

34

35

36

37

38

39

40

41

CH2NIHILL

PROJECT NUMBER 09flh BORING NUMBER TAN9

SHEET OF

SOIL BORING LOG

PROJECT Tanana Water System Study LOCATION Tanans

FLEVATION NA DRILLING CONTRACTOR fQ
DRILLING METHOD AND EQUIPMENT USED CME4S with 612inch HSA and 25 inch 10 iQt Sampler with 300lbs sQu
WATER LEVELS 332 START 1100 on 11 END 1300 LOGGER ROB

DEPTH BELOW SURFACE

INTERVAL

SAMPLE 5h TYPE

RECOVERY

BLOWS

CORE DESCRIPTION COMMENTS

SOIL NAME USCS GROUP SYMBOL COLOR

MOISTURE CONTENT RELATIVE DENSITY

OR CONSISTENCY SOIL STRUCTURE Ftwen

MINERALOGY USCS

CASINO DEPTH DRILLING RATE

ORILLING FLUID LOSS

TESTS INSTRUMENTATION

05

80GINA NA

90

100 81 01 NA NA

200

82 SP 1E 16222144

From to 5h

DRGANIC MAT PTNbn
mm 05

tILT Nbn Light brown trace uniform fine sand subangular gravel

organics

tILT ML Light brown moist trace unitonn Ene sand subengular gravel

lQoft
GRAVELLEY SILT ML Brown submund gravel 101 inch trace fine to coarse sanc

sent

Oto2
POORLYGRADED SAND with GRAVELSP Brown moist danse

fine to coarse sand with ssbrnund gravel to 15 trace slit

From to 365

POORLY GRADED SAND with GRAVEL SP Brown wet vary dense

ton to coarse sand with ibgravel to 25 itches trace

PT

ML

ML

ML

SP

SP

SP

SP

SP

SP

OntI cuttings indicate fines

color change to brown at SE

aasQ gravels is cuttings

olor change to brown at SE
Drfit actionchatter suggests sits

sands and gravels

lIt actionchatter suggests fQ
sands and gravets

lttrateaction suggests fines

Dritter indicates hard riat IS

risuggests granular

sQi

Preestsndtng water at 28
ltili

Drttting suggests sand and

gravels

350

365

28 SP 12372764

415

END OF BORtNG AT 415 Peat

Iinch Dlarrwter Piezometer Blank Casing to 20 feel Slotted 10 415
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TECHNICALMEMORANDUM QiMHILL

PreliminaryRecommendationsTanana WaterWell

Study

PREPARED FOR Tom WolfANC
PREPARED BY Rob CrottyANCandMike McCrumIANC

COPIES Lynn MarinoVillage Safe Water

DATE May 16 1996

Introduction

This technical memorandumpresents preliminaryresults of CH2Mshgeotechnical and

hydrological investigation performedin supportof the siting and construction of new

public waterwell in Tanana Alaska

The purpose of this investigation was to obtain geotechnical and hydrological information

thatcan be used to identify dependable water source for the new LaundromatWater

Treatment Plant WTP
CH2MHILL conducted field exploration programat the project site onApril and

1996 Nine borings were drilledtwo borings TANiand TAN2in the active channel of

the Yukon River andseven borings TAN3 throughTAN9in the eastern end of the city

Borings TANiandTAN2weredrilledand sampled to depths of 164 and 13 feet

respectively below the river bottom BoringsTAN3throughTAN9were drilledand

sampled to depths ranging from 22 to 415 feet below gradeobservation wells were

installedin six of these borings for measuring groundwater

Allboringlocations were selected to supplement existingsoil and groundwater
informationExcept for TANiand 2hin the river all borings weredrilledon city

property This allowedfor easy access and exploration of select sites where well could be

constructed alongwith the new laundromatWTP

Site Conditions

Sites conditions are based onCH2Mshinvestigation andon informationobtained from

US Public HealthService PHS wells drilledfrom 1967 to 1981

Soil

Similarnative soils were generally encountered in all borings and consisted of the following

three types listed in order of increasing depth

An organicrichlayerof either peat and organics with silton land or organic muck

beneath the Yukon River The organic matwas found as 2to 6inch compressedlayer

beneath road fill oras 1foot layerin tundra not covered byroad

bOC Q09Z



PREUMINARY RECOMIENDATIONS FOR THE NEW PUBLIC WATER WELL

Fine materials consisting of silt organics with siltand sandy silt These soils underlie

the organic mat to depths rangingfrom to 17 feet Theyconsist primarilyof silt and

organic silt and grade to silty sand or sand near the bottom of this zone This material

was found as frozenwellbondedsoil with no excess ice in six of the nine CH2MHILL

borings

Coarsegranularmaterial consisting of sands andgravels with silt These materials

were found underlyingthe upper finegrainedmaterials to depths explored These

deposits are generally frozen to depths of about 20 to 27 feet and then thawed to depths

explored

General ThermalRegime

The Tanana region is underlainbydiscontinuous permafroststartingat to 18 feet below

ground surface and extendingto depths rangingfrom 23 to 75 feet The permafrostalso

contains unfrozenzones of variable horizontal and vertical extentthese are called taliks

talilcs often contain groundwaterTaliks are found alongandbeneath the Yukon River

Permafrostwas found in TANistartingat about feet beneath the riverbed and

extendingto the bottom of the boring Permafrostwas also encountered in all borings

drilledin east Tanana except for BoringTAN9 BoringTAN9was drilledalongthe south

bank of the Yukon River

Groundwater

Because Tanana is underlainby discontinuous permafrost paths for groundwater flow are

profoundly influenced by the presence of permafrostacting as an aquitard In well logs

available from the US Public HealthService PHS permafrostwas recorded in about three

fourths of the dry wells Similarconditions were encountered in Borings TAN4TANS and

Groundwater in the other CH2MHILL borings drilledon landandin the other PHS wells

appears to be produced consistently from layerof sandy gravel that generally occurs at

depths rangingfrom 26 to 60 feet below landsurface

Groundwaterand Surface Water Interaction

Typically the Yukon River will fluctuate from maximumflows in earlyJune during

breakup andearly Septemberduringheavy rainsto minimumflow in late April The

groundwater table in Tanana near the river rises andfalls in response to these river

fluctuations This suggests that groundwater found adjacent to the Yukon River is

hydraulically connectedto the river and groundwater flowinto and out of the

riverbanks depends on the elevation of waterof the river surface relative to the

groundwater table

Recommendations

Based on observations made duringthe recently completed drilling effort it appearsthat

well or wells placed near the riverpossess the greatestpotential for providingthe kind of

reliable watersupply the communitywould like to develop Therefore it is recommended

that the next step in this water source studybe to further investigate groundwater in areas

ANCDOC3R1 DOC



PRELIMINARY iONShFOR ThE NEW IJWATER WELL

adjacent to the river on the eastern endof Tanana This investigation would be performed

in three steps

Evaluate groundwater in existing wells The existing2inch well TAN3 should be

pumped for at least 24 hours to assesshow muchwatercan be pumped from the ground at

this location and what the quality of the water is The diameterof this well willlimit the

rateat which this well can be pumped but data collected duringpumping couldhelp

estimate how muchwater true productionwell at this location might produce The water

quality data would provide insight into whether hydrocarbon contaminationis present in

the groundwater at this location It would alsobe useful to perform laboratory analysis of

water samples from private wells alongthe river to the east of the communityhail

Drilladditional exploratory borings in the area adjacent to the river to the east of the

community hall This informationwould be used to site permanent well location should

the results from step indicate that the area near the communityhall contains hydrocarbon

contamination The exploratory drillingprogram shouldinclude boreholes both alongthe

edge of the river and under the river so that placing permanent well in eitherlocation can

be evaluated

Install andtest permanentwellin the area adjacent to the riverto the east of the

community hall The location and designof this well would be based on information

obtainedin steps and The well would be placed as close to the newLaundromatWTP
site as groundwater conditions allow

The stepwise nature of this recommended approach is designed to identify rellable water

source in as costeffective manneras possible It bullds on work that hasalready been

completed andincludes relativelylowcost data collectionefforts duringthe earlysteps
before the cost of mobilizing an additional

drilling rig are incurred Thus additional
drilling

willonlyoccur once we have obtainedas muchinformation as possible from existingwells

enhancing the level of confidence that additionaldrilling willyield reliable water source

for the community

DOCh



TooghaInc

PO Box249

Tanana AK99777 2QiEdy

April 22 1996

Tom Wolfe

CH2MHill

301 West NorthernLights Blvd Suite 601

Anchrage AK99503

RE Tanana watersource development

Dear Tom

On April 22 the Toogha Inc Board ofDirectors met and discussed the watersource

location The consensus ofthe Board was that we are not satisfied with the process and

information provided to us so far about the test drillingand location ofpotentialnew

watersource

Manyquestions exist in ourmindsWhy wasnt the existing oldwell information

considered before test holes were drilledespecially since test holes were not deeper than

existing wells and somewere in locations old wells existedWhy werent other locations

tested As inland on the Tozitna land favored by many residentsfor location of new

watertreatment plant and laundromator closer to the Circleon the river and shore
What is piezometer reading and what is its purpose Why werent test holes deeper

since sources which depend on surface water are reported to be moreexpensive to

operate Why was test hole Tani put offshore in the slip area near the existingdamaged

leech field after City and ghapersonnel had expresslystatedthat area did not have

local approval

ghaInc Board membersdo not approve location ofthe new watersource in the

area of test holes Tan3 and Tan9 That area has obvious surface pollutionand local

residentsdo not trust anywaterthat mightbe near

The Toogha directorsemphasizedpreference to locate the new water source as close as

possible to the new watertreament and laundromatfacility This is viewed as one way to

prevent the possibility of fUture freezeupsand total system breakdown Since this is

very strong preference the gbaInc Board feels it is important to know the results of

the land status research before any recommendationsare made concerning location ofthe

new source



To summarize ghaInc Board ofDirectors requests moreinformation before any

final recommendationsare made concerning watersource location Perhapsit would be

helpfulif representativeof CH2MHill met with the gha Board to answer

questions and provide information

Sincerely

nt
MaryEckdin

City Manager

cc Tanana City Council

Tanana TribalCouncil

Lynn MarinoVSW



NORTHERNTESTINGLABORATORIESINC
3330 INDUSTRIAL AVENUE FAIRBANKS ALASKA 99701 907 4563116 FAX 456 3125

8005 SCHOON STREET ANCHORAGE ALASKA 99518 907 3491000 FAX 349 1016

Our Lab 16
LocationProject Tanana

Your Sample ID Erhartl

Sample Matrix Water

Comments Project No 1147410922

Report Date

Date Arrived

Date Sampled
Time Sampled
Collected By

71696

062796
062696
1100

Crotty

MDL Method Detection

Limit

Date Date

Lab Method Parameter Units Results MDL Prepared Analyzed

16EPA 2007 Hardness as CaCO3 mgL 416 12 070396
Iron mgL 0473 0010 071596
Manganese mgL 111 0003 071596

EPA 3352 Total Cyanide mgL 002 071296

EPA 2009 Cadmium

Chromium

mgL
mgL

mgL
mgL

0284 0002
MDL 00005

071596
071596

070396
070896

EPA 3000 Fluoride mgL 062796

EPA 2451 Mercury

Reported By Pat

Senior Chemist

mgL MDL 00002 070896

CH2M Hill

301 West NorthernLights Blvd Ste 601

Anchorage AK 995032662

Attn Robert Crotty

Flag Definitions

Below Regulatory
Above RegulatoryMax

EPA 2009 Antimony
Arsenic

EPA 2007 Barium

Beryllium

mgL
mgL

MDL 0003
003

070396
062896

00003 00001
001

016 004

EPA 2007 Nickel mgL MDL 0017 071596

EPA 3000 NitrateN
NitriteN

mgL
mgL

128
009

075
003

062896
062796

EPA 2009 Selenium

Thallium

mgL
mgL

MDL 0003
0001

070896
070196



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

8005 SCHOON STREET ANCHORAGE ALASKA 99518 907 3491000 FAX 3491016

Report Date

Date Arrived

Date Sampled
Time Sampled
collected By

071696

062796
062696
1738

Crotty

MDL Method Detection

Limit

Our Lab 16
LocationProject Tanana

Your Sample ID
Sample Matrix Water

Comments Project No 1147410922

mgL
mgL

Flag Definitions

Below Regulatory

Above Regulatory Max

Date Date

Results MDL Prepared Analyzed

194 12 070396
253 0010 071596

0084 0003 071596

0010 0002
MDL 00005

071596
071596

EPA 2009 cadmium

chromium

EPA 3000 Fluoride

mgL
mgL

mgL

070396
070896

062796

EPA 2451 Mercury

Reported By Patricia

Senior Chemist

mgL MDL 00002 70896

CH2M Hill

301 West NorthernLights Blvd Ste 601

Anchorage AK 995032662

Attn Robert Crotty

Lab Method Parameter

16 EPA 2007 Hardness as CaCO3

Iron

Manganese

EPA 3352 Total Cyanide

EPA 2009 Antimony
Arsenic

EPA 2007 Barium

Beryllium

Units

mgL
mgL
mgL

mgL

mgL
mgL

MDL
MDL

02

0003
0003

071296

70396
062896

0002

MDL

EPA 2007 Nickel

0001

001

047 004

EPA 3000

EPA 2009

mgL MDL 0017 071596

NitrateN mgL MDL 003 062796
NitriteN mgL 003 062796

Selenium mgL MDL 0003 070896
Thallium mgL MDL 0001 070196
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MEMORANDUM

Tanana WaterSupply

TO LynnmotVillage Safe Water

COPIES Tom WolfCH2M HELL

FROM MikeMcCrumCH2MHILL

DATE ly29 1996

Based on our previous phone conversationIve written somerecommendations that feel

the people of Tannin shouldconsider in deciding the next step to take in developing

reliable water supply hope that you and Tom get chance to discuss these

recommendations before your meetingAlsoplease feel free to call me for darification or

to discuss further

RecommendedActions

1Acquire the rights to useLester Earharts wellas the primarysource of water for

Tanana

Advantages

The well hasbeen shown to produce high qualitywater at greater ratethan the towns

currently identifiedneed

Potential increases in wateruse can be accommodatedeasilybecause the well is capable

of producingmuchmorethan 10 gpm
Additional costs of exploration and productionwell development can be avoided

Disadvantages

The well is not located on ornear suitablesite for the future laundromat

The well is located very near Lesters house and the residents could find routine

operational andmaintenance activities associated with the well to be invasive and

annoying

The well is not centrallylocated in Tanana limitingthe numberof suitablelocations for

the future laundromatwithout longstretchesof water supplypiping

The information currentlyavailable on whether the well operates without dryingout

duringearlyspring is anecdotal it has not yet been demonstrated or documented

Acquire the rights to drill new production wellon Lesters propertybetween his

current welland the river

Advantages

Although pursuing this optionmaynot eliminate additionalexplorationit would focus

efforts on relatively small area and reduce the cost Such location would possess

high probability that it would produce the quantity andquality of water found in

ANCIbCCUkENT2 11474110



TANANA WATER SUPPLY

Lesters well Focusing portion of the geophysical exploration effort in this area would

aid in sitingsuch well and couldmake it possible to drill production well without

needing to drifi small diameterexploration hole first

productionwell sited furtheraway from Lestershouse couldpreventfuture

problems associated with operation and maintenanceof the well

The townwillhave newwell to supply waterreducingthe probability that any well

maintenancewillbe needed in the near future

Disadvantages

The well would notbe centrallylocated in Tanana limitingthe numberof suitable

locations for the future laundromatwithout long stretchesof water supply piping

The informationcurrentlyavailable on whether Lesters well operates without drying

out duringearly spring is anecdotal it hasnot yet been demonstrated or documented

Thus we cant be completelysure that new well would operate allyear round

although the current residents report that the well operates yearround

Initiate the next phase of exploration by implementing the proposed geophysicalstudy

followed by some probablyvery reduced level of geologic exploration through drilling

Advantages

The well could be sighted on propertysuitablefor the new laundromatrealizing the

towns desire for minimalwater supply pipeline

Its possible that overall project costs couldbe less byreducingthe total length of piping

required to meetthe towns needs Tomwillhave betterfeel for the relative costs of

layingpipeline vs productionwell

Disadvantages

Additionalexploration is essentiallyfurther study This takes timeand moneyboth

resources are in short supply

DOC
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