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Summary

Three test holes and one well were constructed for Too’ gha Incorporated 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 demonstrated sustained production of at least 50 gpm at the
time of pump test. The water level in the well is closely tied to the level of the Yukon
River, and the production potential of 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, manganese, color, odor, and turbidity will be required.
Benzene was also encountered in the well at concentrations well below regulatory limits.
However, some benzene removal should be considered in the design of the treatment
process.

Pending winter production tests of the new well, we recommend that this well be used as
the sole water source for the future Too’gha water plant. We do not recommend the use
of any additional wells or water sources at this time.
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Introduction

Too’ gha contracted Montgomery Watson to perform the support and administration of
the construction of a new well to serve as a water source for the future Too’gha water

plant and water distribution system. Alpine Drilling performed the work.

Test Hole Drilling

A total of four holes were drilled, the first three being dry. Montgomery Watson and the
Driller were under contract to drill only two holes, but after drilling the first hole, the
Too’gha Board provided a written resolution to drill two more. The driller agreed to drill
the additional holes using the same unit rates in the original contract. The following table
summarizes information about the test holes. Consult Appendix A for detailed soil '

boring logs.

Location Findings Notes

TH-1 Adjacent to the The soil was frozen | 8” casing was
future water plant to bedrock at 51°. advanced to
building. No water was bedrock. The driller

encountered. was unable to pull
the casing and
sealed the hole with
bentonite.

TH-2 Near the southeast The soil was frozen | The hole was sealed
corner of the future | to bedrock at ~49 ft. | with bentonite.
water plant No water was
property. encountered.

TH-3 The north side of The soil was frozen | The hole was sealed
Third Avenue, to ~41 ft. Bedrock with bentonite.

southwest of the
future water plant

property.

was found at ~49 ft.
No water was
encountered.

Too’gha Production
Well

Next to the existing
city well house on
Front Street.

Water was
encountered at ~30
ft, and a high water
producing stratum
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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Construction of the Well

The well was constructed with 8” diameter, 0.322” thick casing extending to a depth of
39 feet. A 20 slot stainless steel screen was chosen based on a sieve analysis of a sample
from the water producing formation. Three feet of the screen is exposed to the water
bearing formation and the less productive formation above it.

The driller developed the well using the blast and surge method. The driller alternately
sent a compressed air blast down the well, loosening sediment in the formation, and then
vigorously pumped water from the well (>70 gpm). This process was repeated for two
hours, when the water became and remained virtually free of visible sand particles.

Well Tests

Due to the well’s proximity to the Yukon River and the high permeability of the
formation, the water level in the well stabilized within one minute of any change in
pumping rate. Because of the fast drawdown and recovery rates, the long term pump test
and step-drawdown tests were both reduced to two hours. Results from the tests can be
found in appendix B.

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 a well test during these times
is needed to assess the year-round capacity of the well and its effect on adjacent wells.

Water Quality Results

Water quality results are similar to other wells in Interior Alaska, with high iron (0.502
mg/1l) and manganese (0.355 mg/l) concentrations. Also color and odor are above the
recommended maximum concentration limits.

Three volatile organic compounds were encountered in the well: benzene,
trichlorofluoromethane, and dichlorodifluoromethane. They are summarized below.

Trichlorofluoromethane (freon-11) (CAS 75-69-4)

Measured concentration: 1.71 pg/l

This is a highly volatile and relatively insoluble compound (10,000-50,000 mg/I at 64°F).
It is more dense than water (specific gravity of 1.48). It was commonly used as an
aerosol propellant and refrigerant, but its use as a propellant was banned in the US in
1978. It is very stable and can be transported long distances. It is highly volatile, and
will readily evaporate when exposed to 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 trichlorofluoromethane is 2000 pg/1 for

lifetime exposure'. It is not a recognized or suspected carcinogen.

Dichlorodifluoromethane (freon-12) (CAS 75-71-8)
Measured concentration: 0.98 pg/l

Dichlorodifluoromethane properties and uses are similar to trichlorofluoromethane.

The State of Alaska does not regulate this substance in drinking water. The EPA health
advisory drinking water concentration of dichlorodifluoromethane is 1000 pg/1 for
lifetime exposure'. It is not a recognized or suspected carcinogen.

Benzene (CAS 71-43-2)

Measured concentration: 0.80 pg/l

Benzene is highly volatile, soluble, and mobile. It enters the environment from the
storage and combustion of gasoline, as well as accidental spills.

Benzene is a known carcinogen. The State of Alaska (18 AAC 80) maximum
contaminant level for benzene is 5 ug/l, which is six times higher than concentrations
measured in the production well.

! Lifetime Exposure Health Adbvisory is the concentration of a chemical in drinking water
that is not expected to cause any adverse noncarcinogenic effects over a lifetime of
exposure, with a margin of safety. (EPA Drinking Water Regulations and Health
Advisories, 1996, EPA 822-B-96-002)
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WELL LOG TH-1 C) g
— Y 2 E | B| | Depth | Well Construction
Project: Too'gha Water Source > 'cé é a 8 E ?_5 g (fr)
- Saim ¥ = = |85
. T il 2 Soil Description 2 12| 8
Location: anana, Alaska XIS A 7 3
Sand & Gravel Filt : 0
Adjacent to proposed water Organics
Site: plant 5 15 80 112 ML Brown Silt, some organics, Frozen, dry hole.
ice rich, <5% sub-angular Well not constructed.
gravel /
Casing installed, but could
Date: 25 June 1998 / not be pulled. Hole
: % 10 abandoned with bentonite
et . 7, ut
I Too'gha Inc. 5 5 9 112 ML Grey Silt, ice rich, <5% 7 grout.
Client: g sub-angular gravel /A
. 25 15 60 3/8 ML Gravelly Silt with sand
. Eric Gropp PE , Montgomery velly STt with san ?,
Engineer: Watson /
b
. . 50 30 20 172 GM Silty Gravel with sand 50229 %4 20
Driller: Alpine Drilling Siant
: 70 15 15 172 | GM-GW | Well Graded Gravel [ 02500
with silt and sand e .0g°)
Rig Type: Air Rotary 30 40 30 1/4 SM | silty Sand with gravel
Boring Size: 8" Elevation: 100 ft 70 20 10 12 | GM-GW | Well Graded Gravel 20", ]
with silt and sand D570, 30
. 2,.Q0°
Site Map e
,0 .:C:"D‘
o5 - B - 60 30 10 172 | GW-GM | Well Graded Fravel with 50239 74
5 ITEST HQLE | sit and send KR
So',.ﬂ ‘Z':( 40
. 6530 5 12 | GW | Well Graded Gravel 1'0074)
with sand and trace silt 5,200 °)
Ky 6., 5
Aitport Rogg 1"=200" EER
5229 °¢
75 20 5 12 GW Well Graded Gravel with 8970, 0
_ sand and trace silt S0 50
1]
Bedrock
Adri \
Lot drignd \
P %
O % 6
ﬂ q Third Ave
o)
AERENE = 1 N
Bottom of hole
[ l I [ ] — @ %;D No water encountered \%4
! h o -
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WELL LOG TH-2 =
— Y w E % Depth
Project: Too'gha Water Source o g 2 a g E e g ()
= H (2]
‘b S 5 , - 5 |88
Location: Tanana, Alaska EEsSs A Soil Description s (2
Sand & Gravel Fill 0
. SE Corner of Water Plant Organics, woody
Site: Lot 0 0 100 /4 ML | Brown Silt, some organics,
ice rich, <5% sub-angular
gravel
Date: 26 June 1998 /
0 0 100 1/4 ML | Grey-brown Silt, ice rich 4 10
Client: Too'gha Inc. 0 0 100 1/4 ML Grey-brown Silt ///
N Eric Gropp PE , Montgomery ///
Engineer: Watson 70 15 15 1/4 | GM | Silty Gravel with sand Se
proe §
hOG 7.2
Driller: Alpine Drilling 95 5 0 12 | GW | Well Graded Gravel with %00 0 0 20
few sands and trace silt pleo; cf
. .Oog ° "‘
Rig Type: Air Rotary ry e
D:‘f"q(?)::f
. . " . . 'Oog °O.II
Boring Size: 6 Elevation: 100 f 95 5 0 12 | GW | Well Graded Gravel with Copr %
few sands and trace silt piacor g 30
- FO ° .n
Site Map N
D 157579
. By
n"o‘: E
c LE 95 5 0 12 GW Well Graded Gravel with P&l
I TEST HOLE few sands and trace silt '::.2‘ =y 40
<> P57
. +%3 ° O
. s
oot
95 5 0 12 GW | Well Graded Gravel with gt S
o few sands and trace silt p 50
or Wadrions = S
P \
— — kP arker N
Bottom of hole \
No water encountered o 60

QDW
e | 1
a

|

— Third Ave
ﬂ E‘F So

Well Construction

Frozen, dry hole.
Well not constructed.

Hole abandoned with
bentonite grout.
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WELL LOG TH-3

~~~
g !
Al
Project: Too'gha Water Source - Q @ E | & Depth
' £ o 2 g g |9 ()
E5E ‘; s & gl §
ion: an ka @ in = . . = |8
Location: Tanana, Alas Lees 3 Soil Description S 2|8
Sand & Gravel Fill — 0
Site: West end of Third Avenue Organics —
5 5 90 12 ML Brown Silt, ice rich
Date: 27 June 1998 %
Z
' 25 25 50 1 ML Brown Sandy Silt with 7/ 10
Client: Too'gha Inc. Gravel /
2
Engineer: Eric Gropp PE , Montgomery 50 30 20 172 GM | Silty Gravel with sand };,,‘Z'&_e
gineet: Watson %]
80
Driller: Alpine Drilling ¢ 20
70 30 0 ¥4 GW Well Graded Gravel with » % 8o
sand Peo] O]
Rig Type: Air Rotary 49 ° 50
2° 04
§a§°;o 3
Boring Size: 6" Elevation: 96 fi 49 °° 30+9
,* ° 06§
Ro 200y
Site Map 85 15 011/ GW Well Graded Gravel with el d 30
sand and trace silt P On
rad °a.
e s
Allpon Road 1e :do"'nc
r P50
c ’A‘_“.
100 1 GW Gravel b’ ::'2;{"« 40
100 2 GW | Gravel e -
ba O0" —
2% 0oy .
pe57 0 ] -
»2 °O'".C :
89 0¢ L
Bedrock % — 30
Bottom of hole § L 60
No water encountered e :

t

Well Construction

Dry hole.
Well not constructed.

Hole abandoned with
bentonite grout.
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WELL LOG TOO'GHA-1
Too'gha Water S g
Proiject: oo'gha Water Source : . L g .
. — o w Soil Description E 2 Depth | Well Construction
Swgm | & E |2 (f)
Location: Tanana, Alaska S g8 . @) & |yl 8
h i g = 2 |88 _
_ . XK= @ A B T [T tack welded
) Adjacent to existing city — 0 — L, o
Site: well Silty sand Y — —
i I AAAA - -
| 0 50 50 - ML Brown Sandy Silt, dry /// - 1. 1" bentonite
— : t
Date: 27/28 June 1998 / - 1 // g‘i’m seal
o — |
Client: . Too'gha Inc. 2 C 10— a | 4
30 40 30 1/4” SM Silty Sand with Gravel, ;gf 7 ‘fa — ]
. dry ; ,.'/ s 4 _ -
. Eric Gropp PE , Montgome 7574l — —
Engineer: Gropp onigomery Ry - —
Watson oy A . —]
30 50 20 172 SM Silty Sand with Gravel, 27 = —
Driller: Alpine Drilling dry 87 -
) 50 40 10 1/4 | GW-GM | Well Graded Gravel with :7:',';; 20— &——{--—- 8" diameter
Rig Type: Air Rotary silt and sand, dry ey ~ — 0.322" thick
o &%9 : : casing
[ T} (- —
Boring Size: 8" Elevation: 96 ft 80 20 01-1/2 | GW | Well Graded Gravel with 705 - 1
sand, moist v a‘i"%c — 7
. TN ‘.ig e .
Site Map o= 30—
© 3,020 — I
C‘/' °3 [ ~—
|2 8an | -
95 5 0 1 GW | Well Graded Gravel, moist 5:00;?: - |~ s’;‘;‘““"
® v 20
95 5 0 34 GwW l?/el! Graded Gravel, water vcg/;.n:‘: - - _ 8" diameter
eanng 2a%a, 23 L _ 20 slot
9 5 5134 | GW | Well Graded Gravel withtrace [, 72} — — stainless steel
silt and sand e o — 40— screen
35 65 0 3/4 SW | Well Graded Sand with 2L - —~  HE=H _— Bottom plate
gravel, significant water -] - welded to
production — ] screen
Bedrock — _
Bottom of hole — .
Y .
1"=200' uk0n RJVCI‘
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Well Test Results



[WELL TEST LOG

Drawdown (ft)

Project Too’gha Water Source Date: 06/28/98
Client Too’gha Inc. Location  |Tanana, Alaska
Engineer  |Eric Gropp PE Well New community water supply, adjacent
Driller Alpine Drilling to existing city well
Time Meter Water Level Flow
Below Top Below Time Specific
27-Jun-98 Of Casing Ground Drawdown | Volume Elapsed Flow Capacity
gal (ft) (f (ft) (ga)  (min)  (gpm) | (gpm/ft)
17:47 201975 253 233 0.0 0.00
g 18:02 202707 29.1 27.1 3.8 732 15 48.8 12.8
,,E, t 18:19 203505 29.1 27.1 3.8 798 17 46.9 124
‘:Dé 18:33 204115|  29.1 27.1 3.8 610 14 43.6 L5
§ 2 18:49 204839 29.1 27.1 3.8 724 16 453 119
A 19:40 207227 29.1 27.1 3.8 2388 51 46.8 12.3
21:02 211030 29.1 27.1 3.8 3803 82 46.4 12.2
2 21:03 211030 253 233 0.0 0 | 0.0
t 21:06 211030 253 233 0.0 0 3 0.0
g 21:36 211333 259 239 0.6 303 30 10.1 16.8
3 22:06 211909 26.6 246 1.3 576 30 19.2 14.8
g 22:36 212786 27.6 25.6 23 877 30 292 127
e 23:06 213956 282 262 2.9 1170 30 39.0 13.4
2 23:08 213956 253 23.3 0.0 0 2 0.0
4.0 60 18
35 1 50 = 64------ ., """" et ot NS R
3.0 B oo N T S o e
1 40 0 ! o . «®
25 - E o= 121 Py coo e
I~ R [ '
2.0 t2 g 07----- Tttt croooo T Tt
15 ~&— Drawdown (ft) E 5 84 ------ Pesssee AR R AR
- —O—Flow (gpm) 120 ™ & 64------ R e
1.0 10 g_ 4} --an-- e e e e e P
0.5 1 I S
0.0 , —0 : : o S— o 0 0 : :
1500 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00 00:00 0 10 20 30 40 50
Time on 27 June 1998

Pump Flow (gpm)

60
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Summary Water Quality Results




Water Quality Results

Project: Too’gha Water Source Sample Date: 31 Jul 1998 &
Location: New Too’gha Well on Front Street 27-Aug-98 (VOC)
Test Parameter Units Result MCL
Inorganic Contaminants
EPA 200.9 Arsenic mg/l <MDL 0.05
EPA 200.9 Antimony mg/1 <MDL 0.006
EPA 200.7 Barium mg/l 0.123 2
EPA 200.9 Beryllium mg/1 <MDL 0.004
EPA 200.9 Cadmium mg/l <MDL 0.005
EPA 200.9 Chromium mg/] <MDL 0.1
EPS 3354 Cyanide mg/l <MDL 0.2
EPA 300.0 Fluoride mg/l 0.287 4
EPA 245.1 Mercury by Cold Vapor mg/l <MDL 0.002
EPA 200.7 Nickel mg/l <MDL 0.1
EPA 200.9 Selenium mg/l <MDL 0.05
EPA 200.9 Thallium mg/l <MDL 0.002
Secondary Contaminants
EPA 200.7 Aluminum mg/1 <MDL 0.2
EPA 300.0 Chloride mg/1 8.4 250
SM182120B = Color e OPCUE T RS0 15
EPA 200.7 Copper mg/l <MDL 1
EPA 200.0 Fluoride mg/l 0.287 2
SM14 203 Langlier Index @ 40 °F -0.33
SM14 203 Langlier Index @ 140 °F ‘ 075
EPA200.7 -  Manganese mgl 0355 0.05
SM2150B Odor TON. 4 3
EPA 150.1 pH 7.02 6.5-7.5
EPA 200.9 Silver mg/l <MDL 0.1
EPA 200.7 Sodium mg/l 14.3 250
EPA 300.0 Sulfate mg/l 31 250
SM 2540C Total Dissolved Solids mg/] 348 500
EPA 200.7 Zinc mg/l <MDL 5
Other Contaminants
EPA 200.9 Lead mg/l <MDL 0.015
EPA 180.1 Turbidity NTU 2.6 -
SM19 2340B Hardness as CaCO, mg/| 330 -
SM18 9222B Total Coliform col/100ml 0 -
EPA 300.0 Nitrite-N mg/l <MRL -
EPA 300.0 Nitrate-N mg/l 0.35 -
SM 5440C Foaming Agents mg/] <MRL -
Yolatile Organic Compounds > MRL
EPA 524.2 Benzene ug/t 0.80 5
EPA 524.2 Dichlorodifluoromethane pg/l 1.71 -
EPA 524.2 Trichlorofluoromethane ug/l 0.98 -
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Water Quality Lab Reports




‘T CT&E Environmental Services Inc.

. VOSSN,

August 06, 1998 Gl T U - ;

Eric Gropp

Montgomery Watson Americas Inc
4100 Spenard Rd rerpeeeen
Anchorage, AK 99517-2901 N

Dear Eric Gropp:

Thank you for your recent request for analytical services. The sample(s) below will be analyzed per
your request.

These samples will be disposed 30 days after completion of analysis. Your samples are assigned to
the indicated project

Client: Montgomery Watson Americas Inc - IMMENGN
Project: New Tanana Water Well - [983469]

Sample: 983469001 Client/CT&E ID: New Tanana Water Well

Matrix: 1 - Water (Surface, Eff., Ground)

Collected: 07/31/98 07:55 Received: 07/31/98 11:30 08/11/98 17:00
Receiving Codes:

OK - Sample arrived in good condition

Inorganic Contaminants
Secondary Inorganics
Turbidity

Gross Alpha

Total Coliform (MF)
LEAD/COPPER RULE

For further information or assistance concerning samples, please contact:
Eugene Larmi at (907)562-2343



ct CT&E Environmental Services Inc.

Laboratory Division reseesseesssssssssssssssrsosssossssosssssssssss.

200 W. Potter Drive
Anchorage, AK 99518-1605
Tel: (907) 562-2343
Fax: {(907) 561-5301

Montgomery Watson Americas Inc. e
attention: Eric Gropp rTogo -
4100 Spenard Rd. '
Anchorage, AK 99517-2901

Account: Montgomery Watson Americas Inc.
Contact: Eric Gropp

Project: New Tanana Well
Received: 08/29/98 14:20

CT&E Ref#: 98.42902
Print Date: 09/15/98 15:01

Work order 98.4292 was analyzed for VOC by EPA 524
by Northern Testing Laboratories of Fairbanks AK 99701

10062295

-
@ Member of the SGS Group (Société Générale de Surveillance)
ENVIRONMENTAL FACILITIES IN ALASKA, CALIFORNIA, FLORIDA, ILLINOIS, MARYLAND, MICHIGAN, MISSOURI, NEW JERSEY, OHIO, WEST VIRGINIA




NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE FAIRBANKS, ALASKA 99701 (907) 456-3116 - FAX 456-3125
8005 SCHOON STREET ANCHORAGE, ALASKA 99518 (907) 349-1000 - FAX 349-1016
POUCH 340043 PRUDHOE BAY, ALASKA 99734 (907) 659-2145 « FAX 659-2146
CT&E Environmental Services, Inc. Report Date:  9/9/98
200 West Potter Drive Date Arrived: 9/1/98
Anchorage, AK 99518 Sample Date:
: Sample Time:
Attn: Heather Hall Collected By:
Client ID: 98.4292-1 ** L egend **

: . . MRL = Method Report Level
Client ?ro_pect #: MCL = Max C ot | evel
Source: B = Present In Method Blank
NTL Lab#: A157959 E = Estimated Value
Sample Matrix:  Water - S T x - "'m”*‘h:‘cﬂ:m
Comments:  Trip Blank D = wv;o Dilution

) Date Date
Method Parameter Units Result MRL  prepared Analyzed
EPA 524.2

Benzene ug/L <MRL 0.20 9/3/98
Bromobenzene ug/L <MRL 0.20

Bromochloromethane ug/L 7 <MRL 020
Bromodichloromethane ug/L <MRL 0.20

Bromoform ug/L <MRL 0.50

Bromomethane ug/L <MRL 1.00

n-Butylbenzene ug/L <MRL 0.20

sec-Butylbenzene ug/L <MRL 0.20

tert-Butylbenzene ug/L <MRL 0.20

Carbon Tetrachloride , ug/L <MRL . _ 020

Chlorobenzene ug/L <MRL 0.20

Chloroethane ug/L <MRL 1.00

Chloroform ug/L <MRL 0.30

Chloromethane ug/L <MRL 0.50

2-Chlorotoluene ug/L <MRL 0.20

4-Chlorotoluene ' o T ouwgl 7T T <MRLT 020
Dibromochloromethane ug/L <MRL 0.20

Dibromomethane ug/L <MRL 0.20

1,2-Dichlorobenzene ug/L <MRL 0.20

1,3-Dichlorobenzene ug/L <MRL 0.20

1,4-Dichlorobenzene ug/L <MRL 0.20
Dichlorodifluoromethane ug/L <MRL 0.50

1,1-Dichloroethan ug/L <MRL 0.20




NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE FAIRBANKS, ALASKA 99701 (907) 456-3116 « FAX 456-3125
8005 SCHOON STREET ANCHORAGE, ALASKA 99518 (907} 349-1000 - FAX 349-1016
POUCH 340043 PRUDHOE BAY, ALASKA 99734 (907) 659-2145 « FAX 659-2146

CT&E Environmental Services, Inc. Report Date:  9/9/98

200 West Potter Drive Date Arrived: 9/1/98
Anchorage, AK 99518 Sample Date:
Sample Time;
Attn: Heather Hall Collected By:
Client ID: 98.4292-1 ** Legend **
NTL Lab#: A157959 ' E = Estimated Value
Sample Matrix:  Water M = Matrix Interference
Comments:  Trip Blank g z ﬁ";";:‘g{;u on
. Date Date
Method Parameter Units Result MRL Prepared  Analyzed
1,2-Dichloroethane ug/L <MRL 0.20 9/3/98
1,1-Dichloroethene ug/L <MRL 0.20
cis-1,2-Dichloroethene ug/L <MRL 0.20
trans-1,2-Dichloroethene ug/L <MRL 0.20
1,2-Dichloropropane ug/L <MRL 0.20
1,3-Dichloropropane ug/L <MRL 0.20
2,2-Dichloropropane ug/L <MRL 0.20
1,1-Dichloropropene ug/L <MRL 0.20
cis-1,3-Dichloropropene ug/L <MRL 0.20
trans-1,3-Dichloropropene ug/L <MRL 0.20
Ethylbenzene ug/L <MRL 0.20
Hexachlorobutadiene ug/L <MRL 0.20
Isopropylbenzene ug/L <MRL 0.20
p-Isopropyltoluene ug/L <MRL 0.20
Methylene Chloride ug/L <MRL 0.50
Naphthalene ug/L <MRL 0.20
n-Propylbenzene ug/L <MRL 0.20
Styrene ug/L <MRL 0.20
1,1,1,2-Tetrachloroethane ug/L <MRL 0.20
1,1,2,2-Tetrachlorocthane ug/L <MRL 0.20
Tetrachloroethene ug/L <MRL 0.20
Toluene ug/L <MRL 0.20
1,2,3-Trichlorobenzene ug/L <MRL 0.20
1,2,4-Trichlorobegzene ug/L <MRL 0.20

Reporged By: Jorma K. Kuusisto
Chemistry Supervisor



NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE FAIRBANKS, ALASKA 99701 {907) 456-3116 » FAX 456-3125
8005 SCHOON STREET ANCHORAGE, ALASKA 99518 (907) 349-1000 - FAX 343-1016
POUCH 340043 PRUDHOE BAY, ALASKA 99734 (907) 659-2145 « FAX 659-2146

CT&E Environmental Services, Inc. Report Date:  9/9/98

200 West Potter Drive Date Arrived: 9/1/98
Anchorage, AK 99518 Sample Date:

Sample Time:
Attn: Heather Hall Collected By:
Client ID: 98.4292-1 ** | egend **
Client Project #: MRL = Method Report Level

MCL = Max. Contaminant Level
Source:

B = Present In Method Blank
NTL Lab#: A157959 E = Estimated Value
Sample Matrix: ~ Water M = Matrix Interference
Comments:  Trip Blank g - ﬁb;v;:‘ g{:mm
Date Date
Method Parameter Units Result MRL Prepared  Analyzed

1,1,1-Trichloroethane ug/L <MRL 0.20 9/3/98

1,1,2-Trichloroethane ug/L <MRL 0.20

Trichloroethene ug/L <MRL 0.20

Trichlorofluoromethane ug/L <MRL 0.50

1,2,3-Trichloropropane ug/L <MRL 0.20

1,2,4-Trimethylbenzene ug/L <MRL 0.20

1,3,5-Trimethylbenzene ug/L <MRL 0.20

Vinyl Chloride ug/L <MRL 0.50

m,p-Xylene © ugl <MRL 0.20

o-Xylene ug/L <MRL 0.20

Total Trihalomethanes ug/L <MRL 0.50

4-Bromofluorobenzene % Recovery 85

1,2-Dichlorobenzene-d4 % Recovery 82

Reported By: Jorma K. Kuusisto

Chemuistry Supervisor




NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE FAIRBANKS, ALASKA 99701 (907) 456-3116 » FAX 456-3125
8005 SCHOON STREET ANCHORAGE, ALASKA 99518 (907) 349-1000 + FAX 349-1016
POUCH 340043 PRUDHOE BAY, ALASKA 99734 (907) 659-2145 » FAX 659-2146
CT&E Environmental Services, Inc. Report D.ate: 9/9/98
Anchorage, AK 99518 Sample Date: 8/27/98
: Sample Time: 10:00
Attn: Heather Hall . Collected By:
Client ID: 98.4292-2 ** ] egend **
Client Project #: MRL = Method Report Level

Source: New Tanana Well MCL = Max Contaminant Level

B = Present In Method Blank

NTL Lab#: A157960 E = Estimated Value
Sample Matrix:  Water M = Matrix Interference

. H = Above MCL
Comments: D = LostToDilution

Date Date
Method Parameter Units Result MRL  prepared  Analyzed
EPA 524.2

Benzene ug/L 0.80 0.20 9/3/98

Bromobenzene ug/L <MRL 0.20

Bromochloromethane ug/L <MRL 0.20

Bromodichloromethane ug/L <MRL 0.20

Bromoform ug/L <MRL 0.50

Bromomethane ug/L <MRL 1.00

n-Butylbenzene ug/L <MRL 0.20

sec-Butylbenzene ug/L <MRL 0.20

tert-Butylbenzene ug/L <MRL 0.20

Carbon Tetrachloride ug/L <MRL 0.20

Chlorobenzene ug/L <MRL 0.20

Chloroethane ug/L <MRL 1.00

Chloroform ug/L <MRL 0.30

Chloromethane ug/L <MRL 0.50

2-Chlorotoluene ug/L <MRL 0.20

4-Chlorotoluene ug/L <MRL 0.20

Dibromochloromethane ug/L <MRL 0.20

Dibromomethane ug/L <MRL 0.20

1,2-Dichlorobenzene ug/L <MRL 0.20

1,3-Dichlorobenzene ug/L <MRL 0.20

1,4-Dichlorobenzene ug/L <MRL 0.20

Dichlorodiflucromethane ug/L 0.98 0.50

1,1-Dichloroethane ug/L <MRL 0.20

[ 4
Repgfted By: Jorma K. Kuusisto
Chemistry Supervisor




NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE FAIRBANKS, ALASKA 99701 (907) 456-3116 « FAX 456-3125
8005 SCHOON STREET ANCHORAGE, ALASKA 99518 {907) 349-1000 + FAX 349-1016
POUCH 340043 PRUDHOE BAY, ALASKA 99734 (907) 659-2145 « FAX 659-2146
CT&E Environmental Services, Inc. Report Date:  9/9/98
200 West Potter Drive Date Arrived: 9/1/98
Anchorage, AK 99518 Sample Date: 8/27/98
Sample Time: 10:00
Attn: Heather Hall Collected By:
Client ID: 98.4292-2 ** Legend **
Client Project #: MRL = Method Report Level
) MCL = Max. Contaminant Level
Source: New Tanana Well B = Present In Method Blank
NTL Lab#: A157960 E = Estimated Value
Sample Matrix:  Water g = fb‘f"‘ﬁ“éfm
= ve
Comments: D = LostToDilution
. Date Date
Method Parameter Units Result MRL  prepared Analyzed
1,2-Dichloroethane ug/L <MRL 0.20 9/3/98
1,1-Dichloroethene ug/L <MRL 0.20
cis-1,2-Dichloroethene ug/L <MRL 0.20
trans-1,2-Dichloroethene ug/L <MRL 0.20
1,2-Dichloropropane ug/L <MRL 0.20
1,3-Dichloropropane ug/L <MRL 0.20
2,2-Dichloropropane ug/LL <MRL 0.20
1,1-Dichloropropene ug/L <MRL 0.20
cis-1,3-Dichloropropene ug/L <MRL 0.20
trans-1,3-Dichloropropene ug/L <MRL 0.20
Ethylbenzene ug/L <MRL 0.20
Hexachlorobutadiene ug/L <MRL 0.20
Isopropylbenzene ug/L <MRL 0.20
p-Isopropyltoluene ug/L <MRL 0.20
Methylene Chloride ug/L <MRL 0.50
Naphthalene ug/L <MRL 0.20
n-Propylbenzene ug/L <MRL 0.20
Styrene ug/L <MRL 0.20
1,1,1,2-Tetrachlorocthane ug/L <MRL 0.20
1,1,2,2-Tetrachloroethane ug/L <MRL 0.20
Tetrachlorocthene ug/L <MRL 0.20
Toluene ug/L <MRL 0.20
1,2,3-Trichlorobenzene ug/L <MRL 0.20

1,2 4-Trichlorobepzene ug/L <MRL 0.20

Repoyfed By: Jorma K. Kuusisto
Chemistry Supervisor



NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE FAIRBANKS, ALASKA 99701 (907) 456-3116 + FAX 456-3125
8005 SCHOON STREET ANCHORAGE, ALASKA 99518 {907) 349-1000 + FAX 349-1016
POUCH 340043 PRUDHOE BAY, ALASKA 99734 {907) 659-2145 « FAX 659-2146
CT&E Environmental Services, Inc. Report Date: 9/9/98
200 West Potter Drive Date Arrived: 9/1/98
Anchorage, AK 99518 Sample Date: 8/27/98
Sample Time: 10:00
Attn: Heather Hall Collected B}’Z
Client ID: 98.4292-2 ** [ egend **
Client Project #: MRL = Method Report Level

Source: New Tanana Well MCL = Max Cootaminant Level

B = Present In Method Blank
NTL Lab#: A157960 E = Estimated Value
Sample Matrix:  Water M = Matrix Interference
Comments: H = Above MCL
0 : D = Lost To Dilution
. Date Date

Method Parameter Units Result MRL  prepared Analyzed

1,1,1-Trichloroethane ug/L <MRL 0.20 9/3/98

1,1,2-Trichloroethane ug/L <MRL 0.20

Trichloroethene ug/L <MRL 0.20

Trichlorofluoromethane ug/L 1.71 0.50

1,2,3-Trichloropropane ug/L <MRL 0.20

1,2,4-Trimethylbenzene ug/L <MRL 0.20

1,3,5-Trimethylbenzene ug/L <MRL 0.20

Vinyl Chloride ug/L <MRL 0.50

m,p-Xylene ug/L <MRL 0.20

o-Xylene ug/L <MRL 0.20

Total Trihalomethanes ug/L <MRL 0.50

4-Bromofluorobenzene % Recovery 85

1,2-Dichlorobenzene-d4 % Recovery 83

L4

Reported By: Jor: i K. Kuusisto
Chemistry Supervisor



Montgomery Watson Too’gha Laboratory
4100 ard Road E
Anchfrage AK 99517
(907)248-8883  Fax c L
(907) 248-8884 ATTN: V'
Eric Gropp Ti 1| 8 984892
ooyl e
Eo log| 3
n | % =
m 0 %
Z = =
Samplers: £ // =, v Tey//N/C | som | 40m
Total Amber
Date Time Sample ID Containers| w/ HCL
12-Aug-98| 10:00 AM|TripBlank .~ 2 X
274 7’ 7/% New Tanana Well - 2 X
Relinguished by DateB-2% 9D | Hand Delivered suW Via W Airbill Number Date
APy rM Time [Z200 @Q__N A Time
<§:ed for a Date §.7% -G8  |Cooler Temperature 7Z_. 300 °C  |Laboratory Notified
‘V CA’\ Time /200 Upon Arrival Faxed

/ee/fnquis/ieal :B)/ 71)41&7 /m 8/29/99)

e 30

Boceived jfuw(gmﬂ?/zzﬁb/




-UC{;bl-15§8 13:58 CT&E ESI ANCHORAGE

S T MEREIt ] T WY S PHAYIVL WA Y VaVIVOUILY

@ MONTGOMERY WATSON LABORATORIES

553 tam Walput Stragy
Pazadena, Califarwiz 51101

10 380 S400; Fax; B18 568 §324;
1900 564 LABS (1 400 506 5227)

Conmercial Testing & Engineering Co
Heather Hall

200 W, Potter Drive

Anchorage , AK 99518

90756153031
1=3¢1  r.uerud

Laboratory
Repoxt
#47498

Samples Received

23-3ep-1958 19:21:33

P.83-04
Fe300

Prepared Analyzed aC Botch® Method Aralyte Resule units MOL Ditlucion
98.3469-1 TANANA {(980923500) Sampled on 07/31/98
Gross Alpha and Beta Radiation
09/24/98 84454 ¢ ML/EPA 900.0 ) Alpha, Gross 1.3 pLizst 1.3 1
09724798 84656 ¢ ML/EPA $00.0 ) Alpha, Two Sigma Errer 0.7 pei/st 0.0000 1
09/264/98  8455¢ ( ML7EPA $00.0 ) Alpha, Min Detectable Activity 1.3 pei/t 1.3 1
09/24/98  BLESL ¢ ML/EPA $00.0 ) Bets, Gross 2.4 pei/L 1.6 1
09/24/98 84654 ¢ ML/EPA 900.0 ) Beta, Two Sigma Error 0.9 peist 0.0000 1
09/2/98 86854 ( ML/EPA $00.0 ) Beta, Min Detectable Activity 1.6 peiNt 1.6 1
Page 1




9875615381 P.84-/84

-:U L:':-E]_'L-.%BHE‘.. 13.:.?? LI e -EI.%-E“ E&LJ’EEE{ERQGE 9LEIDOOICS (4] P.U70E re3bb
@ MONYGOMERY WATSON LABORATORIES Laboratory
QC Report
594 Cast Waiaut Streat
Pasadenn, Calitoria 81101 $#47498
INE SBU 6400; Fuxc B3 563 6324
1990 S&§ LARS {1 900 856 5227)
Commercial Testing & Engineering Co
QC Batch #84654 Gross Alpha and Beta Radiation
ac Analyte Spiked  Recovered  Yield (X) Limits (%) RPO (XD
LES Alphs, Gross 38,3 35.0 .4 ¢ 80.00 - 120.00 )
Les2 Alpha, Gress 38.3 37.8 $8.7 € 80.00 ~ 120.00 ) 7.7
S Alpha, Grese 76.6 8.0 288 ( 70.00 ~ 130.00 )
NSD Alpha, Gross 76.6 74.6 97.4 ¢ 70.00 - 130,00 ) 9.3
Les Beta, Gross 31.9 3.6 108.5 ( 80.00 - 120.00 )
Les2 feta, Gross 31.9 3.2 107.2 ( 80.00 - 120.00 ) 1.2
us Beta, Gross 3.8 5.8 92.2 ( 70.00 - 130.00 )
MSD Betes, Gross 43,8 4.6 101.3 ¢ 70.00 - 130.00 ) 9.4

Spfkes.uhich exceed Limits ang Method Blanks with pogitive tesults are highlighted by Underiining,
Criteria for Ms and pup are advisory only and nat applicable for I moni toring,

Page i

TOTAL P.84




- P.01/08 F=T30
AUG-26-88 08:50 FROM=CTE ENVIRONMENTAL 5615301 T-586

‘tk CT&E Environmental Services Inc.
@  Laboratory Division -r""'.‘r.".w"""""""."""..'.

Laboratory Analysis Report

August 24, 1998

Eric Gropp

Monigomery Watson Americas Inc

4100 Spenard Rd

Anchorage, AK 99517-2901
Client Name Montgomery Watson Americas Inc
Project D New Tanana Water Well [983469]
Printed August 24, 1998

Enclosed are the analyrical results associated with the above project.

As required by the state of Alaska and the USEPA, a formal Quality Assurance/Quality Control Program
is maintained by CT&E. A copy of our Quality Control Manual that ourlines this program is available
at your request.

Except as specifically noted, all starements and daa in this report are in conformance 1o the
provisions set forth in our Quality Assurance Program Plan.

If you have any questions regarding this report or if we can be of any other assistance, please call
your CT&E Project Manager at (907) 562-2343.

The following descriptors may be found on your report which will serve 1o further qualify the data.

U - Indicates the compound was analyzed for but not detecred.

J - Indicates an estimated valye that falls below PQL, bur is greater than the MDL.
B - Indicates the analyte is found in the blank associated with the sample.

* - The analyte has exceeded allowable limits.

GT - Grearer Than '

D - Secondary Dilution

LT - Less Than

' - Surrogate out of range

200 W, Pomter Drive, Anchorage, AK 99518-1 605 ~ Tel (907) 562-2343 Fax: (807) 561-5307
3180 Peger Road, Fairbanks, AK 99701-5471 - Te): {907) 474-8656 Fax: (907) 474-9685




- .02/06  F=-730
AUG-26-88  08:51 FROM-CTE ENVIRONVENTAL 5615301 T-688 P

41& CT&E Environmental Services Inc.

A S st s

CT&E Ref.# 983469001 Client PO# 1189078.010103
Client Name Montgomery Warson Americas Inc Printed Date/Time  08/24/98 15:00
Project Name/# New Tanana Water Well Collected Date/Time  07/31/98 07:55
Client Sample ID New Tanana Warer Well Received Date/Time  07/31/98 11:30
Matrix Water (Surface, Eff., Ground) Technical Dir n C. Ede
Ordered By
PWSID Released By
Sample Remarks®

Nitrate/Nirrite (EPA 300) analyzed by Northern Testing Laboratones of Rairbanks, AK.

MBAS (SM 5540C) analyzed by Northern Testing Laboratories of Anchorage, AK.
Gross Alpha (EPA 900) analyzed by Monigomery Watson Laborajones of Pasadena, CA.

77 Manganese -

Altowable Prep Analysis
Parameter Results PaL Units Method Limits Date Pate l_rﬂ:
Inorganic Contaminants
Arsenic 0.00500 u 0.00500 mg/L EPA 200.9 .05 msx 08/17/98 JMO
Antimony 0.00500 y 0.00500 mg/L EPA 200.9 -006 max 0B/07/98 KGF
Barium 0.123 0.0100 mgsL EPA 200.7 2 maa 08/07,98 WTA
Beryliium 0.000500 v 0.000500 mg/L EPA 200.% .006 max 08/06/98 KGF
Caomium 0.000500 u 0.000500 mgsL EPA 200.9 .005 max 08/06/98 KGF
Chromium 0.00500 u 0.00500 mg/L EPA 200.9 <1 max 08/07/98 KGF
Cyamae 0.0100 u 0.0100 mg/L EPA 335.4 .2 max 08/04/98 08/13/98 JmP
Fluoriae 0,287 0.100 my/1 EPA 300.0 & max 0B/06/98 OR706/98 RMV
Mercury by Cold vapor 0.000200 u 0.000200 mg/L EPA 245.1 -002 max  08/10/98 08/10/98 NTB
Nickel 0.0200 u 0.0200 mg/L EPA 200.7 .1 max 08/07/98 w14
Selenium 0.00500 v 0.00500 mg/L EPA 200.9 .05 max 08/12/98 KGF
Thallium 0.00150 v 0.00150 mg/L EPA 200.9 .002 max 08/07/98 KGF
Secondary Contaminants
Alumingm 0.100 u 0.100 mg/L EPA 200.7 .2 max 0B/Q7/%8 wTA
“ Chlorige 8.40 0.200 mgsL EPA 300.0 250 max 08/06/98 GCp
Cotor . 30.0 5.00 Pcu SM18 27208 15 max 08/05/98 mp
Copper 0.0100 u 0.0100 mg/L EPA 200.7 1 max 08/07/98 WTA
Fluoride 0.287 0.100 mg/t EPA 300.0 2 max 08/06/98 Gep
Langlier Index @ 40 aegree F -.33 SM14 203 08724798 Gep
Langlier Index @ 140 degree 0.750 sm14 203 08/24/98 GLP
Iren A 0.502 0.0500 mg/y EPA 200.7 .3 max 08/07/98 wutA
0.355 0.0200 mast EPA 200.7 -08 max 08/707/98 wTA




AUG-26-95 08:51  FROM-CTE ENVIRONVENTAL 5615301 T-685 P.03/08  F-730
‘Tk CT&E Environmental Services Inc.
A A N At A 0 0 e SO A
CT&E Ref.# 983469001 Client PO# 1189078.010103
Client Name Momgomery Watson Americas Inc Printed Date/Time ~ 08/24/98 15:00
Project Name/# New Tanuna Water Well Collected Date/Time 07/31/98 07.55
Client Sample ID New Tanana Warter Well Received Date/Time  07/31/98 11:30
Matrix Warer (Surface, Eff., Ground) Technical Director: Stephen C. Ede
Ordered By
PWSID
Allowable Prep Anilysis
Paramever Results PaL uUnits Method Limits Dare Date yﬂ
Odor (TON) 4.00 1.00 T.0.w. SM 21508 3 max 08/710/98 inp
pH 7.02 p1 units  EPA 150.1 6.5-8.5 08/04/98 Jup
Sitver 0.00200 u 0.00200 mg/L EPA 200.% .1 max 08/06/98 xGF
Sodium 16.3 1.00 mg/L EPA 200.7 250 maa 08/07/98 uTA
Sulfate 31.0 0.200 mgsL EPA 300.0 250 max 08/06/98 GCP
Total Dissolved Solids 348 20.0 masL M 25400 500 max 08/06/98 Jmp
2ine 0.0200 u 0.0200 mg/L EPA 200.7 5 max 0B/07/98 WTA
Copper/Lead Rule
read 0.00500 v D.00500 mg/L EPA 200.9 +015 max 08/07/98 KGF
Metals by Graphite Furnace
Turbidity 2.80 0.100 w~Tu EPA 180.1 08/04/98 amp
Hardness as CaC03 330 5.00 mg/L SN19 23408 08/07/98 WTA
waters Department Analyses
Total Coliform 0 col/100mL SM18 92228 07/31/98 THw

ALt




AUG-26-98 08:51 FROM-CTE ENVIRONMENTAL 5615301 T-696 P.04/06 F-730

Afk CT&E Environmental Services Inc

Montgomery Watson
attention: Eric Gropp
4100 Spenard Rd.
Anchorage, AK 99517

Account: Montgomery Watson
Contact: Eric Gropp

Project: New Tanana Water Well
Received: 08/03/98 8:55

CT&E Ref#; 98.3469
Print Date: 08/24/98 14:46

Work order 98.3469 was analyzed for Nitrate/Nitrite and MBAS
by Northern Testing Lahoratories, Inc. of Fairbanks, AK 99701




AUG-26-98 08:52 FROM-CTE ENVIRONMENTAL 8615301 T-686 P.05/08 F-T30

NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE FAIRBANKS. ALASKA 99701 1907) 456-3116 * FAX 456-3125
8005 SCHOON STREET ANCHORAGE. ALASKA 39518 1907) 349-1000 - FAX 349-1016
POUCH 340043 PRUDHOE BAY. ALASKA 99734 (907) 659-2145 » FAX 859-2146
CT&E Envaronmental Services Inc, Report Dare: 08/04/98
200 W, Potter Drive
Anchorage AK 29518 Date Arrived: 07/31/98
Date Sampled: 07/31/98
Time Sampled: @751
Attn: Heather Hall Collected By: -
MRL = Method Reporting
- - e B & S
our Lab #: F179489 * Flag Definitions
Location/Project: - B = Below Regularory Min.
Your Sample ID: 983469001 H = Above Regulatory Max.
Sample Matrix: water )
Comments:
. Digestr  Date
Lab# Methed Paramecer Units Results * MRL Prepared Analyzec
F179489 EFPA 300.0 Nitrice-N - mg/L <MRL 0,03 07/31/9¢
Nitrate-N ng/L 0.3% 0.03 07/31/9¢

L&Mw
Reported /By: Cindy L. Christian
Laborat Director




AUG-26-88 08:52 FROM-CTE ENVIRONMENTAL 5615301 T-686 -P.06/08 F-T30

NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE FAIRBANKS, ALASKA 99701 {907) 456-3116 * FAX 456-3125
8005 SCHOON STREET ANCHORAGE. ALASKA 99518 1907) 349-1000 + FAX 349-1016
POUCH 340043 PRUDHOE BAY. ALASKA 39734 {9Q7) 659-2145 » FAX 659-2146
CT&E Environmental Services, Inc. Report Date:  8/12/98
200 West Potter Drive Date Amved: 7/31/98
Anchorage, AK 99518 Sample Date: 7/31/98
. Sample Tume: 7:51
Ann' Heather Hall Collected By:
Cliens ID: 98.3469-1 e« Legend *¢
Client Project #: MRL = Mexdod Report Level
Seurce: —_— - e ——— - - e - —-— %‘g‘-—f m&w-
NTL Lab#: Al56879 E - Esimuted Valus
Sample Mamx:  Water ;t - MA::u ﬁlg'fm
Comments:  Tanana Water Well ) wv-;o Dilution
. D Date
Method Paramerer Umits Result MRL p,epm,,ed Analyzed
SM 5530 C
Foaming Agenrs (MBAS) mg/L <MRL 0.10 7/31/98

Chemistry Supervisor
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Appendix E

Daily Construction Reports




Daily Construction Report

Date
29 Tuw 928

Day s M| T [[m]|Fls
PROJECT Too'gha Water Supply Well Weather | Bright Sunny | Over- Rain Snow
JOB NO. Sun — 107,38\ S wo¥ —
CLIENT Too'gha Inc. Temp. °F | <32 |32-50 [{€0-70] | 70-85 [85-100 [>100
CONTRACTOR  Alpine Drilling & Ent. Wind AT Moder. | High Report No.
PROJECT MANAGER Jordan Suhr Humidity |Ory  |Moder] [Humid [
Average Field Force

Name of Contractor Administration Labor Remarks

Alpine Drilling & Enterprises Z Pavin HaAeeer

1Bcmn  VWicle

Visitors ‘
Time Name Representing Remarks
13 e ngMe Wi g Aé:i;‘elbc.smv”u{‘
Equipment at the Site

| A Reorany Daiee Ris

Unusual ltems

Construction Activities
T HE ConTameTol ppRIvED & 30 PM a4 witiTED THE
PRIMARY AND SUPPcEMENTARY PRI SITES  Tue (o n cvon
MovEy THE DRict RIGC AVD  TwugecE  ceectiontt  oF cASwe
Te THE Pamaly DRice SITE.

Distribution: 1. Proj. Mgr. Page 1 of S Pages
2. Field Office
3. Fiie
4. Client ( . .
By Eric Gropp d‘(,‘} Title _Site Engineer

CM 401 (Revised 10/01/93)




Daily Construction Report

(Continuation Sheet)

Project _Too'gha Water Supply Well Report No.
Job No.

Date 29 Tuw 98

Construction Activities

I Tourney THE ViILLACGE wiTH Mirce ANVDEN, we
DiScuSSEPD THE ORIGINAL SUPPLCMENTALY Dricc
SiTE AmD 0T HER WeELLs W TOWR, Mixe AnNoewy

¢ .
HAp THC FoclowiVNe CommENTL]

’

LTy Weee #T (%2 1S weT tm wSE) comsiSTEMTL
HAS Rewvaene covTAMinATION . (U ro ~0.2 PO )
‘A LARGE DigsEL TANK AUPTURED AND SPIeE zos VEMRS

AGO AT THE TE OF THE 0 PowWERPLANT ~§c0O T
3
TO THE CALT 046 Caty WwWELe
FurTHEe EalT, ~EAR THE JTWnNCTioW oF KoYukux STHeEET
3
AND FIRST Avenupe WAS THE SiTE ¢F & RBuwkiker C )
FueL SToRRGE Faci1uTY

A DranEicLD SiTS awb€ER THE Riverl BANK e
RonGCHLY ACROLE =ZhoM THE TANANA COMMERCIAL STor(
(L measures i A8 ~200fT To Tye weEET

€F covy Wc"LLﬂ-}J
Inv view oF Twese FACTS , THE SecTion) cr Beurpp BeTween)

THE TuanCTronS CFr GALDEN STRECT  AND Finrst 4V€"NME
AND  CITY  weeld w2 3 APPEARS To RE 4 Gos
CocaTIO N Fok THe SUPPCEME MTH Y wete SiTe Fod
envg;
4 'S'TE’ F%OQTHE( GALT

THE Fevwewrpg nrept

IVCREASES THEC ceneTH C)\F

ANVD 1S Wweice TO DEKHREASES
THE RS oF CONTHAMINATIO v -

C THIS SiTE 18 UWPSTREAM oF rpye oA ANFELECH
AND A4S STATIon

THig ST S€emen

(—G’NF'-IM THMT

VATeR swerie Pieme

SATIS FACTURY TO muce Avoed, © wree
Tomontniow

DISTRIBUTION 1. Proj. Mgr.

Sheet 2 o 3
2. Field Office
3. File
4. Client

- , By _Eric Gropp PE ‘ ; Title _Site Engineer __.

CM 402 (Revised 10/01/93)



Daily Construction Report

(Continuation Sheet)

Project Too'gha Water Supply Well Report No. |
Job No. Date 7z Juwv 98
Construction Activities — - X %_ﬁh_ "‘ﬁ\
[ ﬁ %% -
5 — !
| t"\ \___vf'! -
} / — 1\
‘ >
4 ‘ Al l
% b =
| )
’ Y
“ & o,
& N i
| ‘g
-~y >
e | i'
v -2
AL
\ \ ‘ é‘é
| . ME
'Zk | A \ :
> G P
N = v :
S ’ v
z O
- . T: &~z - - C =
(-: ' =z s AL STARC I~
[ - E\ €
} w n i, if
2t v ”%‘
NI Y
NI B oz
O fE s
~ (f 2 3
f 5 o F
; i ooy \fé
! E R
- |
i t
2 8.
' < vl
! A} '
i
N3
DISTRIBUTION 1. Proj. Mgr.

Sheet 3 of _ %
2. Field Office ]

3. File
By _Eric Gropp PE % Title _Site Engineer

4. Client

CM 402 (Revised 10/01/93)




Daily Construction Report

Date
25  JTwv 1978

Day s | m [ 7| w|@m| rF] s
PROJECT Too'gha Water Supply Well Weather | Bright Sunny | Over- Rain Snow
JOB NO. Sun. T | ey [castypl oy |
CLIENT Too'gha Inc. Temp. °F <32 |3250 |150-70] [ 70-85 [85-100 [>100
CONTRACTOR Alpine Drilling & Ent. Wind Still [Moder. [ High Repoit__) No.
PROJECT MANAGER Jordan Suhr Humidity | Dry iModer.] Humid L
Average Field Force

Name of Contractor Administration Labor Remarks

Alpine Drilling & Enterprises 2 DAV H AR sl

Gl{’//41u Wil E

) AR potany

Unusual Items

Construction Activities

Visitors
Time Name Representing Remarks
12:3p Jedepe huze v
irseo
qiar MK AND O
Equipment at the Site

2P L rE s

Wavic  13¢ ) Ky _— . v
g AN onJ e AT LS AND PR Ut I12C€CAA AT 9 20
N OVET — — ’
e Re12ed Borereie was peicten T & Derra oF 1y
te " 1 -
HE wope ?ﬁSIUCn, THe Deiccer LTePpel AT 1l iy wHCK
e - SN FE g7 an ap 7":—;/_1 . T 7o A P PP T St
: e & T GV e, v, e ‘/ - V ‘ ,
- - . I 3 i _—
H o AT Ay g e SR i T s 5
—
Distribution: 1. Proj. Mgr. Page 1 of =z~ Pages
2. Field Office
3. File
4. Client
By Eric Gropp Title _Site Engineer

CM 401 (Revised 10/01/93)




Daily Construction Report

(Continuation Sheet)
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Daily Construction Report

Date
26 ypve 1999

Day s| M| v [ w|m]|[TEI] s
PROJECT Too'gha Water Supply Well Weather | Bright Sunny | Over- Rain Snow
JOB NO. Sun H 07| cast 607
CLIENT Too'gha Inc. Temp.°F |<32 |3250 |B070l | 70-85 [85-100 |>100
CONTRACTOR  Alpine Drilling & Ent. Wind TSt Moder. [ High - | Report No.
PROJECT MANAGER Jordan Suhr Humidity | Dry {Moder. \ | Humid
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26

Project _Too'gha Water Supply Well
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Date
29 SwnE 1995

Day s M| T w/[mm]F]
PROJECT Too'gha Water Supply Well Weather | Bright Sunny | Over- Rain Snow
JOB NO. Sun zo 6o |cast zo
CLIENT Too'gha Inc. Temp.°F <32 |32-50 |(50-70 [70-85)[85-100 |>100
CONTRACTOR  Alpine Drilling & Ent. Wind (STl | Moder. | High Report No.
PROJECT MANAGER Jordan Suhr Humidity |Dry] Moder. | Humid “
Average Field Force

Name of Contractor Administration Labor Remarks
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Project _Too'gha Water Supply Well ReportNo.

Job No. Date 29 Juw 9%
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Project Too’gha Water Supply Well Report No. H

Job No. Date 2% Jun &

Construction Activities
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PROJECT Too'gha Water Supply Well

Daily Construction Report

JOB NO.

CLIENT Too'gha inc.

CONTRACTOR  Alpine Drilling & Ent.

PROJECT MANAGER Jordan Suhr

Date .
2 8 J e LS O
Day (Il M| T | w][m][F]s
Weather | Bright Sunny Over- Rain Snow
Sun 75%| SU% |castzo%| S
Temp.°F <32 [32:50 [BO-7070-851]85-100 |>100
Wind Still |Moder. | | High Report No.
Humidity |Dry  |oder.] |Humid S

Average Field Force
Name of Contractor Administration Labor Remarks
Alpine Drilling & Enterprises z DAVE Saipe
Feriifrn wice s
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Time Name Representing Remarks
Equipment at the Site
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Project _Too'gha Water Supply Well Report No. S
Job No.

Date 29 Juwve 96

Construction Activities
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Daily Construction Report

29 June 1998

Date

Day s| M | 7] w |m|[e]s
PROJECT Too'gha Water Supply Well Weather | Bright Sun | Sunny Overcast | Rain Snow
JOB NO. 40% 80% 10%
CLIENT Too'gha Inc. Temp.°F [<32 |3250 |50-70 |70-85 |[85-100 [>100
CONTRACTOR  Alpine Drilling Wind Still Moder. High Report No.
PROJECT MANAGER Jordan Suhr Humidity | Dry Moder. | Humid 6
Average Field Force

Name of Contractor Administration Labor Remarks
Alpine Drilling 2 Dave Harper
Brian Wille

Visitors
Time Name Representing Remarks

Equipment at the Site

1 Air Rotary Drill Rig

Unusual litems

Construction Activities

At 9:15 drillers disinfected the new well and tack welded a steel cap to the top of the casing.
Work stopped on site at 10:15. The drill crew and ! left Tanana at 12:40.
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MEMORANDUM
@ MONTGOMERY WATSON

To: Lynn Marino, P.E. Date: November 5, 1997
ADEC: VSW Reference: 1189078.010103
From: MWA Team
Subject:  Phase I Water/Sewer Design -
Final Water Source Evaluation'

INTRODUCTION

Supplemental to our Phase I Water/Sewer Design for Too’gha, Inc., Tanana, Alaska,
Montgomery Watson performed a focused water source evaluation. A reliable water source is
necessary to operate the proposed, new Water Treatment Plant (WTP)/ Laundry Facility in
Tanana. An optimal water source for the facility would be capable of providing a minimum of
30 gallons per minute (gpm), based on a design population of 670. Per our discussion October 3,
1997, Montgomery Watson evaluated the potential groundwater production capability and
feasibility of four alternatives for a water source:

Alternative #1: Drill One New Well at the Proposed WTP/Laundry Facility (Onsite)
Alternative #2: Rehabilitate Existing City Wells and Layout Associated Piping
Alternative #3: Rehabilitate Existing Native Council Well and Layout Associated Piping
Alternative #4: Drill One New Well Offsite and Layout Associated Piping

The purpose of this evaluation was to review all available data and determine the best
alternative, or combination of alternatives. A site vicinity map is shown in Figure 1.

DATA REVIEW

Montgomery Watson reviewed the following documents to evaluate the hydrogeologic
conditions at the proposed WTP/Laundry Facility and vicinity:

e CH2M Hill, (1997). City of Tanana Water Source Investigation Report. Prepared for
Too’gha, Inc., Tanana, Alaska and Village Safe Water, Alaska Department of Environmental
Conservation.

e CH2M Hill, (1997). City of Tanana Water and Sewer Feasibility Study. Prepared for
Too’gha, Inc., Tanana, Alaska and Village Safe Water, Alaska Department of Environmental
Conservation.

e Chapman, Robert M., et. al., (1982). Reconnaissance Geologic Map of the Tanana
Quadrangle, Alaska. U.S. Geological Survey Open-File Report 82-734.

! This memorandum updates the previous Water Source Evaluation Memo, dated October 13, 1997.
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e Duane Miller & Associates, (1997). Geotechnical Investigation, Water and Sewer
Improvements, Tanana, Alaska. Prepared for Too’gha, Inc. C/O State of Alaska Village Safe
Water. (draft review copy)

e Ecology and Environment, Inc., (1995). Site Investigation Report, Alaska Area Native
Health Service Hospital, Tanana, Alaska. Prepared for U.S. Public Health Service.

e Ecology and Environment, Inc., (1997). Site Investigation Report Phase Il, Alaska Area
Native Health Service Hospital, Tanana, Alaska. Prepared for Indian Health Service
Engineering Services-Seattle.

e Nakanishi, Allan S., and Dorava, Joseph M., (1994). Overview of Environmental and
Hydrogeologic Conditions at Tanana, Alaska. U.S. Geological Survey Open-File Report 94-
527. Prepared in cooperation with the Federal Aviation Administration.

e Terrasat, Inc., (1996). Groundwater Investigation for Tanana, Alaska. Prepared for Too’gha,
Inc., C/O P.O. Box 249, Tanana, Alaska. (with amendments)

e Wheaton, Scott, (1980). Shallow Groundwater Resources at Tanana, Alaska. Prepared for
U.S. Public Health Service, Environmental Health Branch.

Montgomery Watson reviewed additional boring logs by the N.C. Company, 1975, furnished by
the U.S. Public Health Service (PHS). In addition to reviewing available hydrogeologic data,
Montgomery Watson spoke with representatives from three drilling companies to gain further
insight about the water source alternatives:

e Wayne Wesberg, MW Drilling, Inc., Anchorage, AK
e Rocky MacDonald, Aurora Drilling, Inc., Fairbanks, AK
o Lee Ice, Ice Water Well, Inc., Fairbanks, AK

METHOD OF EVALUATION

Montgomery Watson studied all available boring logs to evaluate the hydrogeologic condition at
the proposed WTP/Laundry Facility site and vicinity. The logs provided information about
subsurface soil type, permafrost, bedrock, groundwater, well construction and yield. A cross
section was chosen to depict available hydrogeologic data extending from the proposed
WTP/Laundry Facility site to the Yukon River. Figure 2 illustrates the cross section A-A’.
Subsurface details 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 Council Well, City Well #2, and the New City Well #3 are shown in Figure 1. These
wells currently supply water for two water systems in Tanana. These wells were considered for
rehabilitation and their potential to yield higher volumes. Available yield data, water quality
data, and well locations were considered in evaluating these wells.

FINDINGS
Based on our review of available information in the vicinity of the proposed site (and along cross

section A-A’), the following findings are noted:

Water Source Evaluation Page 2
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e A predictable sequence generally describes the soils from O to approximately 50 feet below
grade. The sequence begins with organic material at or near the surface, which is found to
be overlying a 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 stream deposits. This
sand and gravel generally overlies bedrock. The soil/bedrock interface is not a flat surface,
nor is it easily identified in the boring logs due to weathering of the uppermost bedrock. The
predominant bedrock types encountered are sandstone, claystone, and schist.

e In the vicinity of Tanana, thawed permafrost appears to be related to two factors: (1) the
thawing influence of the Yukon River creating a thaw bulb, and (2) thawing caused by land
development (Duane Miller & Associates, 1997). At the proposed WTP/Laundry Facility
site, permafrost extends beyond 30 feet below grade and may reach bedrock as evidenced in
wells at the Power Plant and in Block 5.

e The top of continuous permafrost is located generally between 1 and 8 feet below grade and
it appears to be discontinuous near the Yukon River. A thaw bulb is apparent beneath the
Yukon River. A boring drilled in Block 7, 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 mostly screened or open within the thaw
bulb and may be under the influence of surface water. Other productive wells set back from
the river are mostly screened or open in stratigraphic or structural “water bearing” zones.
Terrasat, Inc., suggests a fault may control some productive wells that are located in Block 6.
The Power Plant Well, approximately 1,000 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.

e City Well #2 and New City Well #3 produced 6 and 15 gpm when originally constructed 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
manganese, which is known to exist at high levels in the groundwater. The two City Wells
and the Native Council Well are roughly the same distance, 1,800 feet, from the proposed
WTP/Laundry Facility site.

e In the vicinity of the PHS compound, Ecology and Environment (1997) detected petroleum
hydrocarbons in the groundwater. The areas of known groundwater contamination are
shown in Figure 1. Gasoline and Diesel Range Organics were detected in groundwater
samples at concentrations up to 37.8 and 402.0 mg/l, respectively. Benzene was detected at
concentrations up to 0.296 mg/l.

EVALUATION OF ALTERNATIVES

The findings described above were used to develop a rationale for estimating the probability of
success of each water source alternative. Construction costs were estimated to aid in the decision
process. The costs are considered Rough Order of Magnitude (ROM) estimates, but adequate for
decision-making purposes. Table 1 summarizes tb- cost and probability of success of each
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alternative. “Success” is defined as the ability to produce 30 gpm from the source alternative.
Following is a discussion regarding our evaluation.

t ive #1 - Drill New Well at the Proposed WTP/Lau acili nsi

The subsurface hydrogeologic data at the site is limited to geotechnical borings that do not
extend beyond 30 feet below grade. Each of these borings are terminated in permanently frozen
sand and gravels, and the deeper stratigraphy at the site must be inferred. Available data
furnished by Terrasat, Inc. is inconclusive regarding the likelihood of locating groundwater at
this site. A well drilled at the site may encounter a 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 considered relatively low. Therefore, we would
recommend this alternative only with another alternative as a back-up.

Alternative #2 - Rehabilitate Existing City Wells and Layout Associated Piping

City Well #2 and New City Well #3 produced 6 and 15 gpm when originally constructed. 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 a sufficient volume of
water necessary for the proposed WTP/Laundry Facility, since they only produced a combined
21 gpm when new. Moreover, these wells are reported to have low yield in late winter. For
these reasons, we recommend eliminating Alternative #2 from further consideration.

Alternative #3 - Rehabilitate Existing Native Council Well avo sociated Pipin

Upon reviewing the investigation by Ecology and Environment (E&E, 1997), this well is
considered to be within 100 feet and east of shallow groundwater contamination, as shown in
Figure 1. The E&E report indicates that the groundwater flow direction is to the south, from the
PHS compound to the Yukon River. However, since the Native Council Well is screened in a
shallow aquifer (39 to 49 feet below grade), increased pumping could draw contaminated
groundwater to the well. For this reason, Montgomery Watson recommends eliminating
Alternative #3 from further consideration. We also recommend regular groundwater analysis for
fuel-related hydrocarbons at the Native Council Well as long as it is continued to be used as a
drinking water source.

Alternative #4 - Drill One New Well Offsite and Layout Associated Piping

The probability of 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 CH2M Hill (1997), we suggest an offsite well location along
First Avenue, east or west of Mill Street, as shown in Figure 1. More than one exploratory
boring may be necessary to find a 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,
requiring additional filtration equipment to protect against giardia lamblia and viruses.

Water Source Evaluation Page 4
Tanana, Alaska
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Table 1
Water Source Alternatives
Phase I Water/Sewer Design - Water Source Evaluation
Too'gha, Inc., Tanana, Alaska

Estimated Rationale for
No. Alternative Cost* Probability Piping Probability Comments
of Success** Estimate
I Drill One New Well | $ 50,000 Mobilization 15% N/A Low/No production from wells north of |Anticipate deep well, into bedrock/fractures.
Onsite $ 50,000 Well Construction Third Avenue. Boring logs suggest Probability of well providing 1-10 gpm might be
$ 100,000 Total frozen soils and bedrock. 40%.
2 Rehabilitate $ 50,000 Mobilization 5% 1800’ Piping Low production (6 and 15 gpm) when  |City Well #2 rehabilitated in 1978 with unknown
City Well #2 and $ 25,000 Rehabilitation @ $110/ft wells were newly installed. Reports of jresults. Located in well house.
New City Well#3 | $ 50,000 SWTR*** low/no yield in late winter. New City Well #3 has stainless steel screen,
$ 198,000 Piping installed in 1991 near well house.
$ 323,000 Total
3 Rehabilitate $ 50,000 Mobilization 5% 1800’ Piping  |Good production (50 gpm) when newly |Provides community with water in late winter.
Native Council $ 15,000 Rehabilitation @ $110/t installed. Located too close to known  |May be difficult to coordinate. Uncertain
(PHS) Well $ 50,000 SWTR groundwater contamination. future water quality.
$ 198,000 Piping
$ 313,000 Total
4  Drill One New Well | $ 50,000 Mobilization 70% 1400’ Piping  [Good prospect for finding groundwater, |Piping cost estimated by location of prospective
Offsite $ 50,000 Well Construction @ $110/ft production difficult to predict. well along First Avenue within 200 feet east or
(near Yukon River) | § 50,000 SWTR west of Mill Street. Expect increased cost if
$ 154,000 Piping multiple exploratory borings are required.
$ 304,000 Total
* Costs are Rough Order of Magnitude (+/- 30%) based on personal communication with drilling companies.
**  Estimated probability of success based on achieving production capacity of 30 gpm, without impact by groundwater contamination.
*%kk

Surface Water Treatment Rule (SWTR) requires additional filtration equipment for wells under influence of surface water.
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SELECTED BORING LOGS



Summary of Tanana Borings

| Batlom 7e

/ “oP oF - Top of

Boring Boring PVC  Water Frozen Fill Organic Topof Sand/
Number Location of hole Setting Date Depth Pipe Depth Soil  Thickness Thickness  Silt Gravel
1 W.P.S./~30 ft. N of Airport Rd Woodland  8/26/97 305ft 30.0ft - 15 ft - 1.0ft 1.0ft 125ft
2 W.P.S./~120 ft. N of Airport Rd Woodland  8/26/97 30.5ft 30.0 ft - 1.0 ft - 4.5 ft 45f 1351t
3 W. P.S./~140 ft. N of Airport Rd Woodland  8/27/97 305ft 30.0ft - 20ft - 1.5 ft 15ft 13.5ft
4 W. P. S./N shoulder of Airport Rd Road shoulder 8/27/97 31.0ft 31.0ft - 5.5 ft 251 1.5t 40ft 11.0ft
5 W.P.S./~130 ft S of Airport Rd Woodland  8/27/97 30.7ft 300 ft - 1.0 ft - 1.0 ft 1.0ft 145t
6 W.P.S./~50 ft S of Airport Rd Woodland  8/28/97 20.5 ft - - 1.0t - 1.5 ft 1.5t 1201t
7 3rd & Mills, SW cor Road shoulder 8/28/97 20.5ft *20.0 ft - 40?/85 25t 1.5 ft 40ft 6.0 ft
8 2nd & Mills, NW cor Road shoulder 8/28/97 20.0ft *20.0ft - 6.07/85 15t 1.5t 3.0ft 6.0 ft
9 1st & Garden, 30 ft S Gravel/Grass 8/28/97 21.5ft - - - 1.0t - 1.0ft 6.5 ft
10 1st & Mills, ~30 ft S Park Grassland 8/28/97 21.0ft *21.0ft** 18.0ft - - 1.0t 1.0 ft 6.0 ft
11 1st @ school, S edge Road shoulder 8/28/97 215ft 21.0ft* 205ft 80-140 03ft 1.7 ft 20ft 701t
12 3rd @ ice rink, S edge Road shoulder 8/29/97 21.0ft *210 ft - 7.0 ft 2.2ft 1.31t 35ft 1651t
13 3rd between City & Utility shops,S  Road shoulder 8/29/97 20.5ft *20.0 ft - 8.0 ft 1.5 ft 1.0t 25ft 11.0ft
14 School St between 2nd & 3rd, 14 ft W Grass 8/29/97 20.0ft 20.0 ft** - 6.5-9.0 - 1.5t 15t 1151t
15 3rd between School & Mills, Sedge  Road shoulder 8/29/97 20.5ft *20.0 ft - 6.5 ft 1.0 ft 154 25 ft 8.0 ft
16 Ist & Mills, NW cor Road shoulder 8/29/97 20.5ft *20.0 ft - 8.0 ft 0.5 ft 0.5ft 1.0t 6.5 ft
17 Park & Garden, SE cor Road shoulder 8/29/97 205ft *20.0ft - 5.0?/6.0 05 ft 0.5 ft 1.0t 7.0 ft
18 3rd & Garden, N edge Road shoulder 8/29/97 15.0 ft - - 13.5 ft 2.5 ft 1.0t 35ft 13.5 ft

ne = not encountered. *Top of PVC set below grade, covered with steel can. **Bottom 5 ft of pipe is slotted.

Duane Miller & Associates
Job No. 4135.02
September 1997




ﬁ6/11/l996 87:22 FROM SWAN DRILLING CO INC . TO 19072779736
: 7%
| 1397 WELL 10G /
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- POWFR PLANT WELL —. .. TANANA,—ALASKA———— .
O = 1" Tuhdra T

Lo
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[ SR
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2L = 170° et
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.. ——- e ....._-.'j
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- Jell

L I |
o ' o)
140! WELL 10G ‘Z
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. /2515 ™ WeIl Loeation-Tanana, Alaska /
| 0' - 3' Silt & Wood _— ]
= 37 -7 B SiIt Froasen i
e —BL— 34 Gravel,—Silt- &-Sand-—-———]
: 34' - bs' Water Bearing Gravel & Dand
; Well cased to 45' Johnson_ Screen #50 slot
— " 10'long _
L yater—static—teve}-19—3I06PH o ~drawdown —
- e
- — —_——
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LOG or DRH L lN(, by A&’ L DRIL[ ING. co‘;{ﬁ‘m,\, <o

OWNER OF mnn..._:....Ekﬁda st " DEPTH OF wt:u............Sl....if.@...e?- :
AvpRess..... hQ0==6 : _ o STATIC LEVEL OF WATER FT.....09. ... .
WELL—SITE....... TNann, Alaskn ' DRAW DOWN FT...... .8 .. -
DATE-sTAnTED... JWLY. 140 1967 GALS. PER HR.... 420 e
DATE—ENDED......JMMY. 1401967 .~~~ KIND OF CASING......§. 5/0 ...... OJ:.
KIND OF FORMATION .-
rrom... O ... FT.T0.... % ... rr.0ver Purden FROM........... ... FT. TO FT
From.... 4 FT. TO ?3 rrEordh Frout FROM............ FT. TO.oo. FT
Fronm... 33 . FT.70.....37... Frravol, Frozen  puom. FT. TO.oo o FT.
From.. 1. .rr.ro.. 3L rrliard Pan, Frosen, FROM........ .. FT. TOe VT
Water
FROM...o . FT. TO............. FT... - FROM.............. FT. TO... FT
From.._.5Y FT. TO.ooo FT. %na UI'GVOJ-. FROM.oo FT. TO o FT...
l'ntor, 17 apn
FROM....ooooo FT. TO.....occovceoree F oo FROM........... ... FL TO.ec ¥ T
FROM..... ... FT. TO..ono. 3 FROM......... . FTo TO .o Fr
FROM...oooooo FT. TO..... L S FROM................ FL TG Pl .
FROM....ooo . FT. TO. .o 2 R FROM............. . FT. TO... Fr
FROM....oo . FT. TO.. 52 FROM...........oo FT, O 13
FROM.. PL. O 2 S FROM............... FT. TO..... KT

MISCL. INFORMATION:

Caocod to 42'6") not casoed to full dopth of well-~vater teageratiro~-
3'?099@1’.5’98011“@5 Gvaloged T houra, :

IROJECT LHIINCER - DRILLER'S NAME.. oo

et wtmms e e -

A TR L
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LOG OI' DRILL lN(; by A & L DRILLING COMPA’\IY 1

OWNER OF LAND.......EAgax. sl oanph DEPTH OF WELL ___. ﬁ 3...4’..6.0..1%
ADDRESS...... ) T==24 STATIC LEVEL OF WATER rT..... QTY
‘WELL—siTE.... T8acKa, Alaska DRAW DOWN FT...dry.
DATE—STARTED....._.July. 21, 1aRT GALS. PER nR..._. 7Y
DATE—ENDED......JUly. 21, 1967 KIND OF CASING..... oo o
KIND OF FORMATION; v
rrom..... O . Fr.vo.... Y . rr.Over Burdon FROM..o FT. TO.o . 3 S -
FROM..... A . .. FT.TO.... 6 _ FT.ONBY. oo FROM. .o FT. TO..cooo, o
FROM......0 ... FT. T0...a.. 2 . . FT.580nd. & Gravel FROM.........ooooo. FT. TO.oonoo FT..
From.....21 . Fr. TO........R9.....FI. Aravel . FROM.......ooo...... FT. TO..ooooo.. FT...
FROM......22  _Fr.r1o... 50 . nsaﬂd&GrﬂWl FROM...........oooooo.. FT. TO......oooooo. .. YT...
FnOM,.._..._..?9....‘.....1’-'1‘. T0.....22 _pr GYovel FROM...ooooe FT. TOooor o L U
FROM.... 22 . ¥T.To. 63 20 FROM.........FT. TO.. FT e
FROM.......ooo. FT. TO.. 3 S FROM.........ooo..... FT. TO..oooe. 10
FROM.......oooo. FT. TO..ooooorere. L FROM.......... e FT. TO... L
FRROM...oo . FT. TO oo FT... FROM...ocooo. FT. TO.. S SO
FROM oo | 2 VO T 2 FROM.....oooo.. FT. "TO.orerr. T,
FROM....oooororceost FT TO e 2 S FROM......com. FT. TO.oooror . FEs e
MISCL. INFORMATION:
I'ROJECT PASINKER __PRILLER'S NAME
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OWNER OF LAND......Pete..llioholia

A
/
ADDRESS 5 G==nd

WELL—SITE........2annnm,.. Alapka
DATE—STARTED........d11¥7.13,..1907.
DATE—ENDED......Jduly.13,.1967.

" DEPTH OF WELL....... T3

. e et — - — i —_

LOG OF DRILLING by. A & L DRILLING COMPANY 8’

KIND OF FORMATION:

FROM..Q. ... FT.TO.& ... FrQver. durden.. .

Fll0M4
FROM.......coovvrrnn.

FROM

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

FT

FROM.......cevnnnne. FT. TO.....

FRROM.......ccvne.

FROM. ..o FT. TO...

FROM

]

¥

FROM........ccoenemnne.

FROM................ FT. TO | 26 VI
FROM. FT. TO FT
FIRROM..oon FT. TOuoouoororam., FT

.....

dry

~STATIC LEVEL OF WATER FT....o=e. . -
mum: DOWN FT.....we®w .
GALS. PER HR otk SR
KIND OF CASING..... seweme
FROM..........FT.TO o FT..
FROM...iis oo FT TOoeeo BT
FROM.................. .FT. TO LFT...
FROM............... FT. TO 2 VR -
FROM........... FT. TO...oouevee cF T -
FROM....cooc.ocooor., FT. TO SRR o VR
FROM...oooooovviioo... FT, TOuceee F T
FROM. ... FT. TO. SRS o
FROM......oo. FT. TO..e.. FT...

FROM

FROM

FROM............eee....

MISCL. INFORMATION:

DRY HOLR

S d .f#a’fu

Song  CRAVIZEL st/ (§ Lr—

L& - 7™

F‘\l

¥ ] 3

PROJECT

anerl

JDRILLER'S NAME

4
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LOG OF DRILLING by A & L DRILLING COMPAN\ MR

. - — .

OWNER OF LAND.......Hudpon--Hioholia m:rrn OF WELL....._.... 48 fecs ......... k‘!
ADDRESS..... 1...42.....1'! STATIC LEVEL OF WATER FT...... 0 ................................ ;'
WELL—SITE. . mnnnu.ml.. B DRAW DOWN FT........35.... ‘i
DATE—STARTED......... Ancunt 2Q, 105? 'GALS, PER HR.... .. 1080 i ) ] .,
pATE—ENDED. ... Aufunt 20, 1967 _ KIND OF CAsmo............ﬁ....S/ thd C.D.................
KIND OF FORMATION; - ‘ ’
FROM........| 0...rr.To.... L . Fr._0ver. Purdan FROM........... FT. TO | ~
FROM...... .. .. FL.TO.....8. . Fr..Send. FROM......com. FT. TO.oecioem, L
FROM........ 2. FT.TO... )5  FrT. Jand, Oravel FROM........... FT. TO o
EROM.. "_19 ....... FT.70.....28 _ pr_ Jend, Gravol FROM......ooo. FT. TO..... NPT :
FROM.......... 18 .FT. To.... 26..  Fr. Jand,. Graval FRROM......coooo FT. TO...coooe FT .
FROM....... 40 ¥r. To..... 55, _rr._ Convan Bond, FRODM ...ooooooo FT. X0 3 S a
FROM...o .. FT. TO..o... FT.... C mullﬂrnvcl FROM......o BT T o R . ;
FROM......32 _Fr.70.... 36 pr. undenv el rnom...... FL. TO.o FT. o
FROM....... 30, Fr. 1O 33....Fr..Rlnok Natar,aandenon.. FLTO. o o :,.
FROM........ 9. rrr0.... 42, _pr. Mard FROM.....oooo O O o N
FROM..ooo FT. TO........ L FIOM....o FT, TO..oo. S O .;
FROM....ooo... FT, TO... oo L S FROM....oooo FT.TO..... oo LS T L
MISCL. INFORMATION;: - ‘ , oo
ell capad to 41'9". ' Casing pPerforatad from 35'9" to 33tgn, . ' .':
Yeoll groutod to 10 feut, ' ' K

PROSECT “™MIIHRIR

.

DRILLER'S NAME

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

i
%




LAV B AN . I W U NS .

LET WSS TRL S S s NELL LOG N ens A

U.S. PUBLIC HEALTH SZRVICE, DIVISION OF INSTAN HEALTH ,

i LOCATION PHS Hospital-Tanana, Alaska _ DATE STARTED August 18, 1976
DATE COMPLETED Auagust 28. 1976 : ~ CREW Bordner & Horner .
TOTAL DEPTH OF WELL 155 FT. CASING INSTALLED 97 DIAMETERS" & 6"
| 24 -99 bas
GROUT Bentonite  SCREEN SIZE #40 MFG. Johnson LENGTH ;&r
STATIC WATER LEVEL 25'-6" HRS. PUMPED 20 @50 GPM DRAWDOWN _FT.

- -

~ DEVELOPMENT PROCEDURES Run surge blocks 8 hrs

- )

'i2" hole-10' Fine gravel DEPTH
AR R _ DATE FROM - TO FORMATION
“ 10" "hole-34" Frozen sand & 1 o-10 | Fine gravel
gravel 10-34" Frozen sand & grave)
42! Sand and Gravel 34-42' Sand & gravel
. 45’ Sand & Clay 42-45" Sand & gray clay
- ~ 45-49° ‘| Gray clay
P 49’ Clay - 49-56"' - Blue clay silt
- 56' Blue clay & silt 56-82" Hard pan gravel :
: 82-102' Blue clay, layered rctten rock
82" Hard pan gravel 102-105" Clay (purplish color)
- 103-108" Blue clay :
- 102! Blue clay, 108-120" Rock, clay (gray) & sand
. layered rotten . 120-155" Rock, clay (bottom of hole)
... . rock )
- 105" Clay
S .o es Blue clay
120° Rock, clay &
- . sand
155{ Rock, clay
- - (Bottom of hole
. .. .1 WATER DATA FIELD TEST
 E TASTE Good APPEARANCE FRESH  Good
%? B AFTER 24 HOURS IRON CHLORIDES
TDS ALKALINITY pH

SPECIAL NOTES:

See attached drawing.

Na*l“Ng Coxmc,\ \Alell -
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. LOG OF DRILLING by A & L DRILLING COMPANY sy

OWNER OF LAND..._... 00300 s b 300 e DEPTH OF WELL_..._.49. foak

ADDRESS........ froat. ltraet. .. BTATIC LEVEL OF WATER FT, 22.
WELL—S8ITE..._.. ':Lm:ma,.(luok.x ................................. - DRAW DOWN Fr.._.. 10 .
DATE—STARTED......... guot..28,..1967.. GALS. PER NIRt......3 60 —
DATE—ENDED ... hugunt 284 XA6T .o, RIND OF CASING...... 0. 8/6" 0.9,

.......

KIND OF FORMATION:

FROM............. 0. . . FL.TO X Fr..Ovar. turden FROM...ooooooooover. FT, TO.oon.... e FT

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

FROM........ A FE.TO....O ... Fr..oend FROM....oooooooocot FT WO L.

riov....B.Fr.1o... 1B . Fr.Sond. & Jdravel FROM....ooooo. BT TO e F'T.

FROM......... 18..FT. TO....... 22 FT..Coarsn. iinmld. o FROM ..o .. FT T, Fr

Gravel
FROM..ccoooooeeeeos FT TOereeeoes P FROM. ..o FT. TOuoeoo FL

FroM.......22 Fr.ro.. 23 rr. Jevge Qravel, Galykom FT. TO

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

FROM ........... 23 Fr.10.....3L.... FT..Caurab.sund. &L FROM ..o FLTO0 FT

Griavaol ' _
FRROM .o, FT. TOoeevcseees F oo FROM......coooovvooo FT TO e FT

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

=t (. A e MR
FROM. /M FT, l'()/(’l"l' MakeT e FROM

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

FROM...ooooooooooooo, FT. TO oo 0 A . FROM ..o FT, TO oo Fr

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

FROM.............. 3. Fr.7o....42 e Sotor. Snnd,. PANG FroM...o L MO 2 R

FROM.......4Q. . FT.TO..... AQ ... Fr. Rogck. ... FROM.. oo, FT. PO P
MISCL. INFORMATION:

iiell cnsed to 42 feet 6 inchoo., Cualng perforated frow 34°C" to
39'6", *ell grecuted to 19 foot,

JRROM B A5 ;\'-: [inun ’ ABILLEW'S NAME ... ..o

Zw 12M ~1D
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S e L crimoo. MRMSE
(""'Pr°:;=;+‘-d‘ NOD-R2-91 Jo8> An-70-vs
ICE WATER WELL, INC,
P.O. Box 10529

FAIRBANKS, ALASKA 99710
(S07) 457-6444

P’ H.s. WELL LOG
- ~//-9
Well Owper a ill C?F ) nen & DZ; gz,fd‘pm Fmish/ad
Woell Location TAnanm AV Driller FC LA €C \WJP\) TnC. N _
Mailing Address PSS, Anch. A ¥ TcTime _N/A 1 AN/
. “ ¢ .
Size of Casingln.S4a= | Deptf of Hole < 50) Cased To 35 »

. , .
Static Watar Lavel Qﬂ_llLl.'_Dr!wdown &ﬂ_ﬁrﬁsh of Waum_

Well Pump Test at /5 £ fieen Gallons per minute for 72 1 /a1y S

Formations Encounterad: R

Q to_lO 51 !+

e _LLto_Q-.L Sty G ravel
SR A w0346 __Sandl Scanel
3b w0 Y4E A "wate Realine GeAvel
Hb SO _Bed ok v

to
e 10 el Sceened 78450
N 2 . = 40 Sint Stainke Stee]
| o | - o el CagPed wineel O lave J-/-9
Pump Installation: : ' :
Dats lnstam;z{- + D-*';ype gn\l‘(‘]'i (gEm Size ‘

. Material Used: Rerv)aoed R 'R‘--?'c* pumping w‘\? C“"'.lf”e't(,—:("
el 6" Shoe
10" PYp 5/04 Scleen T BlanK I S5tipe ek,
K packs& - Neo Prean. -

bis s ETD

New City well #3




//, : WELL LOG L::‘ i \ D JBL-\A /°
' o7 10
U.SS. PUBLIC HEALTH SERVICE, DIVISION OF INDIAN HEALTH
— . . — e 7\ -
LOCATION __ tAtikl s LLLZzA /  —upy =oMMErS paTE STARTED __ = / 22 /81
DATE COMPLETED___ 2/ 22 /8] DRILLER FETS  ARC=11%en | OLsta)  Foudl s
P . o
TOTAL DéfTH:O'F WELL_=Z __ FT. CASING INSTALLED __S 2 DIAMETER &
SANSALTT — /
GROUT é’a IToM I TS SCREEN size_29 _StoT” MFG. _—CXUE22A] LENGTH £
STATIC WATER LEVEL 3/ HRs. PuMPED ‘2 @ 2-’ GPM DRAWDOWN __ 72 FT.
HOLE DIAMETER _
CASING DIAMETER ‘
EPTH - ‘ .
D FORMATION
p . . </ | SOILDATATO 15 FT.
0-2 ANOZEL Sild FEET THAWED
BOTTOM OF FROST & MATERIAL<_2’__/_L
c RMA FROST__SEASSLA
2 20‘/ 0D SEASONAL OR PERMA FROST
4 f ’ . | ) -
—20 - S0 GRAEL T - WATER DATA FIELD TEST '
. . TASTE _A0 (RSN M\
: APPEARANCE  FRESH__&2F
”')’ z Z_’ BluE <La ‘/ AFTER 24 HOURS _/C /,"J/.: TRLLE ::;--’;' /il A
- IRON / //
CHLORIDES, { P
TDS N~ —
/ .
. </
PUMP TEST __ = - STATIC LEVEL
1o Vi
PUMPING LEVEL _&% e__ 290 GPM
AFTER ________HRS.
HIGHEST RECOMMENDED PUMP RATE
WILL STATIC LEVEL CHANGE WITH
TIDES__________ OR FROST
TUO\LS Sommems \r\/e,\ l
CEVELOP PROCEDURE __ cuiS S 2L O ' ,
~ESTIMATED MAN HOURS FOR DRILLING O 425 HOURS FOR TOTAL Jog =2 ~<S
CREW ;;f:'f—:— AL AN : SCPN-Y Y Founs 2
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| LOG OF DRILLIN by A & L DRILLING COMPANY
OW or i Taltor Hisholla """ berra oF m___so“f_an
Ann.nzss.....“-lﬁ--u SR '8TATIC LEVEL OF WATER Fr. ---J.B . -
WELL—SITE. ranana, Alagka ‘ DRAW DOWN FT.......1T. |
mn—smnrm...._.Ana‘ult 9,..2907 'GALS. PER nn.;;..lm , - - '
m-m—mnzn.........Au;nn.t.Q.;JQ.ﬁ? KIND oF CASING......0.5/8°_Q.D, 3
KIND OF FORMATION; ' )
FROM......0..... :::.F:i‘. T0......2.........FT.OVAY._Burden.. FROM.....coore. FT. TO FT.
mou.-...nz....,r...:;I,..rir..ro 10 _ rr.8and FROM.cooorrro FT, TO F e
rrom.... 0. % v 0. 15 gy 8meld Oravel, Bandrom........... FT. TO L
FROM.....15... 55T, To. .20 rr.larse Oravel, 8endrnon... FT. TO o S .
FROM....... 20..}..&5.1?. 10.......81......FT. Snm gravel, .  rFrom..... FT. TO L SR .
FROM.. ... rr TO rr. FROM....ccrrern.e. FT. TO..oommurs .. 3y JCOR ‘{! 1
FROM..... AL pm, TO..,..A47....Fr.hater, Sand FROM FT. TO FT. . :
FROM.....47..5.._FT. To.._.. 50 rr.8and. tona. ... FROM....ccuurrrrrmn. FT. TO FT
FROM. .%o T, 70, o MRS #:0 .  FROM FT. TO L S
FROM et FT, -rb' TS | . ,’u' ¥RoM......, FT. TO FT....
FROM _LFT. TO.. FT. © FROM FT. TO ’T
FROM - .FT, TO...... FT. FROM FT. TO toen FT,
MISCL. INFORMATION: " ' c

| “Vell ‘caved t0 49'9, Caping ;ertc»rm;o‘l from 42'9" to 46'9n,

Ucll grouteﬁ $o 10 root. '
p ?OJECT ERGINERR L DRILLER'S NAME

. - ——— . . -
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LOG OF DRILLING by A &, L'DRILLING COMPANY |,

-

OWNER OF.LAND. __ _KpiooopalmﬂcatdongomT:EE;)“. -.'nzrn1dr“mmnmmmm43mgcﬁg§ .......................................
ADDRESS £piscopal Residence BTATIC LEVEL OF WATER VPr;.-...;...l.,s ............................. -
WELL—Sl'l‘E...-......menna.,....Al anka DRA'W DOWN ”"""""’"10‘ ........................................................
DATE—STARTED.. A_\_xgug.t,.zj.,,lgﬁ_‘f_ . GALS. PER HR... 1680
DATE-—ENDED.............ALI[N&At..eS,...196.7... KIND OF CASING... Gg/gno;)‘
KIND OF FORMATION:

FROM...... . 0....Fr TO.......:.-.....3........!"1‘..‘0vop...}jupdon... FROM.. ... FT. YO FTuo
FROM......2 . FT.TO. " 15.Fr.fand. .- FROM.... ... FT. T L S
FROM.......15. . FT.TO.. . 18 FT.3and . .& . Gravel FROM.... ... FT. O FTooiio
FROM......38 _rr.ro. 25..rFr.Cosrng innd, FROM..........._. FT. TO.. 2 VAR
FROM..eirn FY TO lﬂhi?f}}mgffoE FROM........... I FT. TO...o FT...

FROM.. .. 5. Fr.10..._ 28.. FT.Laxge..Gravel, ,qan(fnom .......... B FT.TO... . I FT
FROM..cn FT TO L S FROM.. ... FT TQ. BT -
FRoM...... 28 pp TO........34... Fr.580d & Crayel FROM......... . .. FT. 7O IT...

FROM.......... J4...FT.TO.. . 42... Fr.later.Sand... FROM.......ooooo. FL Y0 FTooi
"FROM........ A2...FT.70... ... 45mmrnclny. .......................... : FROM........... LI LU o
FROM........ ... . FT. TO....o Ly S UL SR— L O 3 S L .
FROM........... .. FT. TO......ooo. L FROM.........ooo FT. TO........veoos . L S -

MiSCL, INFORMATION:

%611 oosei to 42 fort lo inches, Casing ferforatsd froa
3610 to 39'19%, ¥Wo frout,

PROJ EQI' ElQINEZD —— DRILLER'S NAME.......
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