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Water Supply Well, Tununak, Alaska

Date of Issue: February 19, 2019

The ITB Package is hereby clarified or changed as follows:

1. Submittal deadline is changed to: March 4, 2019 at 3:00 PM.
2. Questions and Answers

3. Pre-Bid Meeting Comments and Concerns

4. Attachments

The Questions and Answers, Pre-Bid Meeting Comments and Concerns, and Attachments begin on
page 2. This Addendum is hereby made part of the I'TB and is a total of 5 pages (not including
attachments).

All other terms and conditions for this I'TB remain unchanged.

Issued by: Christine Mash
Procurement Officer

(907) 269-0291
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2. Questions and Answers
Question 1: Are there any existing wells in the area and what are their depths?

Answer 1: Yes — reference Attachment 1, Attachment 2, and Attachment 4.
Question 2: What is available for fuel and crew accommodations? Any contact phone numbers?

Answer 2: Contact Tununak Tribal Administrator Mr. James James and assistant administrator Xavier
Post at office phone number (907) 652-6527 and/or email triber2work@yahoo.com.

Question 3: Is there any information documenting the depth to bedrock?

Answer 3: Reference Attachment 1, 95% Draft Technical Memorandum #4 and Attachment 4,
geotechnical investigations completed by R&M Engineering for Tununak high school and US PHS
for Tununak water storage tank.

Question 4: How far are the sites from the road?

Answer 4: Approximately 50 to 60 feet from existing airport material haul road that lies on Tununak
Tribal land.

Question 5: Will the area be wet?

Answer 5: The preference well could possibly be wet, it’s not wetland or bog. The second location is
more upland, it should be dryer.

Question 6: Is there a local contact to speak with for lodging, fuel and food?

Answer 6: Mr. James James is the Tununak Tribal Administrator and assistant administrator Mr.
Xavier Post at office phone number (907) 652-6527 and/or email triber2work@yahoo.com.
Recommend contacting LKSD in Bethel office to check on lodging at the Tununak school.

Question 7: How specific are the requirements for Erosion Control?

Answer 7: The successful Bidder shall prevent erosion in the course of the well testing discharge,
which is up to 50 gpm.

Question 8: What were the conditions for staying at the school?

Answer 8: On the floor, in classrooms. The school has running water, a kitchen, and showers.
Recommend contact LKSD in Bethel for lodging at school.
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Question 9: If sandstone is encountered, will the well have to be encased with PVC?

Answer 9: DEC currently plans to stay with the specifications, which call for steel casing.

Question 10: Were the foundation drilling logs reviewed when the desktop study was conducted?
Answer 10: Yes, however they only went to 20 feet. Reference Attachment 1.

Question 11: Did they look at the Toksook well during the desktop study?

Answer 11: Yes.

Question 12: Has anyone looked at outcrops above Tununak?

Answer 12: There are exposed sandstone/siltstone formations along the northern beach bluffs. GCI
installed a tower overlooking Tununak at the top of Ugchirnak Mountain that is located north of the
village.

Question 13: Is information pertaining to the rock located at the school available?

Answer 13: Reference Attachment 4, geotechnical investigations completed nearly 40 years ago at the
Tununak Washeteria water storage tank and the high school (located adjacent to the school.

Question 14: What is the elevation difference between the new well location and the old well(s)
location?

Answer 14: Approximately 20 to 30 feet between the school’s well and drill site location. A copy of
school well is attached (Attachment 2). The school well (originally referred to as the BIA well) is
located on the spit. That’s why the proposed 6-inch production well is considered to be an
exploratory drill due to lack of hydrogeological data below a depth of approximately 30-feet. The
hydrogeological conditions in Toksook Bay (approximately 6 miles from Tununak) were evaluated in
the attached desktop study completed by Stantec provided indication of potential for a deeper
groundwater aquifer in the Tununak area.

Question 15: Were the previous well(s) completed in sandstone?

Answer 15: Yes.

Question 16: NSF 61 Wells are produced by well casing manufacturers. What will be required for
casing?

Answer 16: DEC is staying with the 6-inch steel casing ASTM-A53 per the part 2.1.2 specifications
but are deleting the requirement for ANSI/NSF 61 compliant well casing. Accordingly casing need

not include any “certification mark” indicating ANSI/NSF 61 compliant casing.
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Question 17: Are funds available for this project?

Answer 17: Yes, funds are available for the project.

Question 18: Is this a US Department of Agriculture Grant?

Answer 18: Yes.

Question 19: Will PVC 4 '2” casing be acceptable for sandstone or does it have to be steel?
Answer 19: No, reference Section 5, Technical Specifications

Question 20: Is there a well log for the 30” well?

Answer 20: Yes, reference Attachment 2 and Attachment 4. US PHS geotechnical investigation
found evidence 40 years ago that permafrost existed near the existing Tununak washeteria.

Question 21: Do you have a particular bid bond form that you would like to see used on the Tununak
Project?

Answer 21: No, we do not have a particular bid bond form.
3. Pre-Bid Meeting Comments and Concerns
1. The Community gets water from Unnamed Creek. The school gets their water from a well
that’s approximately 30 feet deep. The well is approximately 40 years old. There is potential
for saltwater intrusion if over pumped.

2. DEC is attempting to tap the sandstone aquafer.

3. If there is unconsolidated water above 50 feet, DEC will have to assess the situation. It cannot
be surface water, must be true ground water supply well.

4. Attachments
The following attachments are now added to the I'TB:

95% Draft TM 4 Task 2 Tununak Hydrogeology Desktop Study. (13 Pages)
Tununak BIA Well Log. (7 Pages)

Tununak PHS 1978 Geotech Soil Borings. (1 Page)

1979 — Geotechnical Investigation for School — RM 1979 (40 Pages)
Toksook Bay Well 3B22663. (6 Pages)

ARl S e
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Bidders must acknowledge receipt of this Addendum on Section 4, Bid Form, prior to the hour and
date set for bid opening.

The bid documents require acknowledgment individually of all addenda to the drawings and/or

specifications. This is a mandatory requirement and any bid received without acknowledgment of
receipt of addenda may be classified as not being a responsive bid.

End of Addendum
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Addendum 1, Attachment 1

Qstantec 959, Draft Technical Memorandum #4 — Task 2

To: Native Village of Tununak IRA From: Collin Macheel, CPG
Council Victor Harris, CPG
Bob Gilfilian, PE
Tununak, Alaska Stantec Consulting Services Inc.
File: Technical Memorandum 4, Date: August 6, 2018

Task 2 — Tununak Water Source
Assessment Deep Water Supply
Well

Section 1.0 Purpose

The Native Village of Tununak a.k.a. Tununak IRA Council (herein referred to as Tununak), in
cooperation with the Alaska Department of Environmental Conservation (ADEC) Village Safe Water
(VSW) has retained Stantec Consulting Services Inc. (Stantec) to prepare this Technical
Memorandum (Tech Memo) with funding from the U.S. Department of Agriculture Rural
Development (USDA-RD). The purpose of this Tech Memo is to provide a summary of the results
of a desktop study to assess the feasibility of constructing a new deep (greater than 50 feet)
groundwater well in Tununak. This Tech Memo provides a qualitative assessment which may or
may not support further field investigation to evaluate the development of a deep groundwater
source to serve as a production well that will meet the long-term water supply needs of Tununak,
including a piped water system for the entire community, and provide a minimum yield of 50 gallons
per day per resident.

Section 2.0 Scope and Data Sources

The scope of this study included the compilation of published water resource and subsurface
hydrogeologic data. Data sources included the following:

o Alaska Department of Natural Resources

¢ Alaska Department of Environmental Conservation

o Alaska Department of Transportation & Public Facilities

e VSW

e U.S. Geologic Survey

o Alaska Native Tribal Health Consortium, including consultants.

The data compiled from these sources are referenced throughout this document and summarized in
Attachment 1.

To evaluate the possibility of a developing a deep-water supply well in the Tununak, several
features were investigated as influencing the likelihood of a developable water well and are
discussed in Sections 3 through 6. These features include:

e Local and regional geologic setting.

e Local and regional developed water sources and associated water quality.
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o Distribution of permafrost.

e Land accessibility including drill rig access, land ownership, and reasonable conveyance
distances to Tununak.

Section 3.0 Local and Regional Geologic Setting of the Village of Tununak

Tununak is located on Nelson Island in Southwestern Alaska along the coast of the Bering Sea.
Tununak is one of two communities located on Nelson Island. Tununak is separated by
approximately 6 miles from the City of Toksook Bay (Figure 1). Tununak lies partially over
Quaternary unconsolidated surficial deposits and folded Cretaceous sandstone and shale
sedimentary rock. The Cretaceous sandstone and shale sedimentary rock underlie both Tununak
and Toksook Bay along the western extent of Nelson Island as shown on Figure 2. Young
(Quaternary or Tertiary) basaltic flows cap the Cretaceous folded sedimentary rock on Nelson
Island, found on several hill tops around Tununak (Wilson et al., 2015; Coonrad, 1957).

The distribution, occurrence, and nature of sedimentary rock units have been described by coastal
outcrops and surficial geologic investigations in and around Tununak (Coonrad, 1957; AKDOT,
1995). Further relevant descriptions of the sedimentary rock were made in the City of Toksook Bay
between 1993 and 1994, indicating the occurrence of Cretaceous sedimentary rock in orientation
and nature described similar to that observed by surficial and coastal outcrop descriptions in
Tununak (HDR, 2005).

The nature and distribution of the Quaternary unconsolidated surficial deposits has been widely
investigated in geotechnical evaluations, including those conducted for the: Tununak High School
Site; Tununak Airport relocation; Tununak Water Storage Tank Site Geotechnical Investigation;
and, to a lesser degree, the Nelson Island Highway Geology Reconnaissance. Geotechnical
investigations identified silt rich organic soil in most of the areas, with the occurrence of ice-rich
soils. Drilling and geotechnical logs rarely describe bedrock or suspected bedrock assumed by
refusal of the drilling rig.

The Tununak High School geotechnical investigation found bedrock at a depth of 16.5 feet below
ground surface (bgs), described as siltstone in the location of the current school (RMC, 1979). The
Tununak Airport Relocation Geophysical Investigation confirmed the occurrence of sandstone and
siltstone in several borings, ranging in depth from 8 to 30 feet bgs in locations south of the Tununak
River (AKDOT&PF, 2005a). The geotechnical investigation conducted at the Tununak Water
Storage Tank Site found undescribed bedrock at 4.3 feet bgs near the 50,000-gallon water tank and
no indication of bedrock in two other borings further to the southwest (USPHS, 1977). The Nelson
Island Highway Geology Reconnaissance found sandstone and silt stone at variable depths along
the proposed highway corridor between Tununak and Toksook Bay, ranging in depth from 4 feet
bgs to greater than 12 feet bgs (AKDOT&PF, 2005b). Because of the relatively thin nature of the
unconsolidated surficial deposits, in this context, a new “deep” well means a water supply well
screened in the Cretaceous sedimentary rocks.



@ Stantec

August 6, 2018

Native Village of Tununak

Page 3 of 8

Reference: Technical Memorandum 4,

Task 2 — Tununak Water Source Assessment Deep Water Supply Well

Section 4.0 Local and Regional Developed Water Sources and Associated Water Quality

Water sources for Tununak have been primarily surface water and shallow groundwater wells.
Tununak’s washeteria and water treatment plant is served by an infiltration gallery as is recorded in
the ADEC public water supply database (Palmer, 2018). Records were located for two shallow
groundwater wells installed within the Quaternary unconsolidated surficial deposits. The Bureau of
Indian Affairs (BIA) groundwater well adjacent to the Tununak School was installed to a depth of
36.5 feet bgs (ADNR, 1964). The well log identifies a limited production rate of 6 gallons per minute
(gpm) during the initial well test. The well depth is shallow and vulnerable to contamination,
including saltwater intrusion.

The second shallow well was installed approximately 30 feet southeast of the Alaska Village
Electric Cooperative (AVEC) power generation building. The well was installed to a depth of 30 feet
bgs (USGS, 1978). The AVEC well log indicates bedrock was present at bottom of the boring, and
the well was pumped at 40 gpm for 6 hours, with a resultant drawdown of 16+ feet. U.S. Geologic
Survey (USGS) documentation of the well indicates that the well was grouted with bentonite and
constructed with a 6-foot of casing stickup. No other documentation was found regarding the AVEC
well. The location of the well would indicate that it was likely installed near the Tununak River and,
therefore, is likely under the influence of surface water.

Water produced from the Tununak School well has be reported to be of good quality; however, the
shallow setting and vulnerability to contamination, and low production rates limit the water source.
Total coliform results collected between 2002 and 2018 have all been negative (ADEC, 2018). In
1968, iron was detected at 0.05 milligrams per liter (mg/L), manganese at 0.05 mg/L, and nitrates at
0.3 mg/L (ADNR, 1964).

The water level elevation in the Tununak School well (reported at approximately 11.8 feet bgs
during pumping) is near average sea level, indicating the salt water intrusion is a potential issue if a
well at the location were installed with capability of producing higher flow rates. Conservatively, the
Ghyben-Herzberg relates depth to the salt water interface at approximately 40 times greater below
sea level for every foot of freshwater elevation head above sea level, by difference in density alone
under static conditions (e.g., Freeze and Cherry 1979). The elevation of the ground surface at the
Tununak School well is approximately 12 feet above sea level, based on 2015 Alaska Department
of Transportation and Public Utilities (ADOT&PF) lidar elevation data. Water level in the well was
measured at approximately 11.8 feet bgs during the original pump test for the well (ADNR, 1964).
By the Ghyben-Herzberg relation, the salt water interface is a concern at the location. In this regard,
it is interesting to note that a study of water quality in Toksook Bay indicated that, as a means to
avoid seawater intrusion, a well site should be located at least 1,000 feet away from the coast
(HDR, 2005).

The primary water source in Tununak is an infiliration gallery located on Unnamed Creek. Water
sourced from the infiltration gallery of Unnamed Creek have been reported to have seasonal color
variation (USPHS, 1977). Positive total coliform tests were recorded in August, September, and
October 2009 (YKHC, 2010). No significant changes to the system have been made since the
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positive total coliform results. Analytical compliance testing of the Tununak water source has been
inadequate and inconsistent.

Exploratory drilling at Toksook Bay, 6 miles to the southeast of Tununak, provides insight into the
water-producing capabilities of the Cretaceous sedimentary rocks (sandstone units) which are
expected to underlie Tununak. At least 13 groundwater wells were installed at Toksook Bay from
1976 to 1994. Toksook Bay’s primary production wells used prior to 1994 were found to be effected
by salt water intrusion or fuel contamination and spurred new efforts to develop a deep groundwater
well source in 1993-1994. Geologic mapping of coastal outcrops and river cuts was conducted,
along with surface geophysics (very-low-frequency electromagnetic survey methods), to site
locations for new wells. In 1994, seven wells were installed by air rotary drilling methods. Of the
seven wells installed, three provided adequate quantity and treatable quality water for supplying
water to the city. The wells were screened in the Cretaceous sandstone and production rates of 20
to 50+ gpm were reported (HDR, 2005). A generalized conceptual model of the hydrogeology of
the Cretaceous bedrock was provided in the City of Toksook Bay Sanitation Facilities Master Plan,
as shown on Figure 3, indicating recharge in the folded Cretaceous sandstone is provided primarily
by surface water.

Water quality in the three production wells currently used in Toksook Bay exceeded the secondary
maximum contaminant levels (SMCLs) for iron and manganese in all three wells, with
concentrations ranging from 0.69 to 1.4 mg/L iron and 0.067 to 0.13 mg/L manganese. The SMCLs
for iron and manganese are 0.3 and 0.05 mg/L, respectively. No other constituents were detected
above maximum contaminant levels (MCLs) or SMCLs in any of the wells. Total Organic Carbon
analytical samples resulted in concentrations below laboratory detection limits (HDR 2005).

Section 5.0 Distribution of Permafrost

The regions surrounding Tununak and Toksook Bay are characterized as having a sporadic
distribution of permafrost (10 to 50 percent spatial coverage). Although specific permafrost depth
and spatial occurrence data is not available for Nelson Island, permafrost thickness measurements
from southwestern Alaska include depths ranging from 40 to 604 feet inland near Bethel.
Permafrost thickness measurements from coastal communities of Quinhagak and Goodnews Bay
have been published in the range of 20 to 75 feet (Jorgenson, T. et al. 2008). The deepest borings
on Nelson Island occurred in 1994 during the water well installations in Toksook Bay. The
consultant who performed the geologic logging of the wells did not document the presence of
permafrost. It should be noted that permafrost or suspected permafrost, as well as ice-rich sails, in
Tununak have been identified in the three geotechnical investigations referenced above but, as
noted, have been limited in depth to the surficial Quaternary unconsolidated soil.
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Section 6.0 Land Accessibility Including Drill Rig Access, Land Ownership, and
Conveyance Distance to the Community

Land accessibility has greatly improved since the recent construction of the new, relocated Tununak
Airport. The new airport facility included the construction of a new road, with road maintenance
located along the east and north periphery of the village, that included new road access to an
upland material borrow site. The road system in Tununak now allows for greater accessibility by a
truck-mounted drilling rig (e.g., air rotary).

An updated aerial photography from 2015 is shown on Figure 4, along with general land ownership
status and ADOT&PF right-of-way’s. Land ownership data was obtained from the Alaska
Department of Natural Resources (ADNR) Recorders Office, and needs to be evaluated by a formal
title search prior to siting a new well location. Potential areas of further investigation for the drilling
of deep water supply wells are depicted on Figure 4. These areas appear to be accessible for
drilling a well with a truck-mounted drill rig, and are located within a reasonable conveyance
distance to the washeteria and water treatment plant in Tununak, while also maintaining separation
distance from surface water bodies.

Section 7.0 Conclusions

Limited deep subsurface data are available in the Tununak community boundary. However, the
following summarize pertinent observations of available information.

e Regional geologic mapping efforts between Tununak and Toksook Bay indicate similar
folded Cretaceous sedimentary rock at both communities, including sandstone and shale.

e The sedimentary rock has been investigated in greater detail in Toksook Bay, where
several deep wells were installed and produced adequate quantities of drinking water from
Cretaceous sandstone units.

e The quality of groundwater developed in Toksook Bay from the Cretaceous sandstone was
acceptable for the community, although iron and manganese were measured above the
SMCL.

e Deep borings in Toksook Bay also described permafrost in shallow unconsolidated
sediment, but no evidence of permafrost was found in deep well borings.

e Improved roads relating to the relocation of the Tununak Airport have resulted in greater
accessibility for a truck-mounted drill rig capable of advancing deep soil borings (for
example, depths of 160 to 170 feet bgs were obtained at Toksook Bay with a similar drill
rig).

In regard to the observations and findings summarized above, we conclude the following:
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e Completion of a water production well in the shallow surficial deposits in Tununak is not
recommended, because of anticipated poor production, susceptibility to surface water
contamination, and potential for sea water intrusion.

o Based on exploratory drilling at Toksook Bay, completion of a deep well in the Cretaceous
sandstone at Tununak has a reasonable probability of producing well flows greater than 20

gpm.

o A deep well in the Cretaceous bedrock has a probability of encountering a water production
aquifer with naturally occurring levels of iron and manganese that may exceed the drinking
water SMCLs associated with aesthetics (taste and appearance). Water treatment, in
addition to disinfection, may be necessary subject to the water quality levels encountered.

e The location of exploratory drilling for a new production well in the Cretaceous bedrock
should be based on the anticipated location and depth of relatively permeable sandstone
layers (site-specific conceptual hydrogeologic model) similar to that shown on Figure 3,
which would benefit from additional field studies of the geology at Tununak.

Section 8.0 Recommendations

Based on the findings of this desktop study, it is recommended the following tasks be considered to
further evaluate the possibility of developing a deep groundwater production well to serve the future
water needs of Tununak:

o Title search to determine current landownership of potential drilling sites as shown on
Figure 4. These drilling sites are shown on the figure in two shaded red areas labeled as
“Proposed Deep Water Supply Investigation Areas”. The proposed drilling sites are
located along the new airport road that was used to haul material for construction of the
Tununak Airport. Although the two drill sites are shown on land owned by Tununrmiut Rinit
Corporation, the boundaries of the proposed sites are relatively general and could be
adjusted to include the adjoining land that is owned by the Village of Tununak.

e Prepare geologic mapping of the Cretaceous sedimentary bedrock at outcrops along the
coast, rivers, and areas of any road cuts or borrow pits. The purpose of this mapping
would be to identify the location and orientation of permeable sandstone layers within the
bedrock. Geologic mapping of these units could be aided by surface geophysical
techniques similar to those used in Toksook Bay to determine favorable/recommended
site(s) for drilling of a deep well(s).

o Evaluate the implementation of an exploratory well drilling program to determine the
feasibility of drilling a large diameter (6-inch) water supply production well. The exploratory
well drilling work would involve the mobilization of a small drilling rig to drill small diameter
(2- to 3-inch) soil boring holes to obtain samples of the geologic formations and install a 2-
inch diameter well that could be used for water quality sampling and flow measurements of
the aquifer.



@ Stantec

August 6, 2018

Native Village of Tununak

Page 7 of 8

Reference: Technical Memorandum 4,

Task 2 — Tununak Water Source Assessment Deep Water Supply Well

Section 9.0 References

Alaska Department of Environmental Conservation (ADEC). 2018. Drinking Water Watch
Coliform/Microbial Sample Results, Lower Kuskokwim School District Tununak Paul Albert
High School, website accessed 3/19/2018:
https://dec.alaska.gov/IDWW/JSP/TcrSampleResults.jsp?tinwsys_is_number=3348&tinwsys_st
_code=AK&counter=1 ,.

Alaska Department of Natural Resources (ADNR). 1964. Tununak Water Well PD&C. Ralph
Donelson. Bureau of Indian Affairs. February 7.

Alaska Department of Transportation (AKDOT). 1995. Engineering Geology Reconnaissance
Report Tununak Airport Improvements. October.

Alaska Department of Transportation & Public Facilities (ADOT&PF). 2005a. Geotechnical Data
Report, Tununak Airport Improvements, AKSAS #51791.

AKDOT&PF. 2005b. Reconnaissance Geology Report Nelson Island Roads, AKSAS #57176.

Coonrad, W.L. 1957. Geologic Reconnaissance in the Yukon-Kuskokwim Delta Region, Alaska.
Miscellaneous Geologic Investigations MAP 1-223. U.S. Geologic Survey.

Freeze, R. and Cherry, J. 1979. Groundwater. Prentice-Hall Inc. Englewood Cliffs, N.J.

HDR Alaska Inc. (HDR). 2005. City of Toksook Bay Sanitation Facilities Master Plan, Prepared for
City of Toksook Bay.

Jorgenson, T. et al. 2008. Permafrost Characteristics of Alaska. Institute of Northern Engineering,
University of Alaska Fairbanks, Ninth International Conference on Permafrost. July.

Palmer, C. 2018. Alaska DEC Drinking Water Protection. Email communication March 02.

R&M Consultants Inc. (RMC). 1979. Geotechnical Investigation and Foundation
Recommendations for High School Site, Tununak, Alaska. April.

U.S. Department of Health, Education, and Welfare Public Health Service (USPHS). 1977. Final
Report Sanitation Facilities Construction for Tununak, Alaska, Project AN-77-6313.

USPHS. 1978. Construction Plans Sanitation Facilities, Tununak, Alaska. Project AN-77-631.

U.S. Geological Survey (USGS). 1978. Tununak Well Log. Anderson-Appleton. U.S. Public Health
Service. May 1. Site ID SB-6-91-28AACC1-2.

Wilson, F.H. et al. 2015. Geologic Map of Alaska. Scientific Investigations Map 3340. U.S.
Geologic Survey.

Yukon-Kuskokwim Health Corporation (YJGC). 2010. Sanitary Survey of the Tununak Water
System. September.



@ Stantec

August 6, 2018

Native Village of Tununak

Page 8 of 8

Reference: Technical Memorandum 4,

Task 2 — Tununak Water Source Assessment Deep Water Supply Well

Section 10.0 Limitations

This Tech Memo was prepared by Stantec for the Native Village of Tununak IRA Council at the
request of the VSW Program. The findings and recommendations presented herein reflects
Stantec’s professional judgment in light of the scope, schedule and other limitations stated in this
document and in the contract between Stantec and the Client. The opinions in this document are
based on conditions and information existing at the time the document was prepared and do not
take into account any subsequent changes. In preparing the document, Stantec did not verify
information supplied to it by others. Any use which a third party makes of this document is the
responsibility of such third party.

STANTEC CONSULTING SERVICES INC.

Collin Macheel, CPG Victor Harris, CPG Bob Gilfilian, PE

Senior Hydrogeologist Vice President/Principal Hydrogeologist  Principal Engineer
Phone: (907) 266-1104 Phone: (626) 568-6024 Phone: (907) 227-9883
collin.macheel@stantec.com victor.harris@stantec.com bob.gilfilian@stantec.com

Attachments: Figure 1 — Village of Tununak Location and Vicinity Map
Figure 2 — Village of Tununak Regional Geologic Setting
Figure 3 — Conceptual Groundwater Model of Cretaceous Sandstone in Toksook Bay

Figure 4 — Village of Tununak Site Overview with Proposed Deep Water Supply
Investigation Areas

Attachment 1 — Reference Table
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Attachment 1 - Reference Table

Source

Reference

Description

Importance

U.S. Geologic Survey

Coonrad, W.L., 1957. Geologic Reconnaissance in the Yukon-Kuskokwim Delta Region,
Alaska. Miscellaneous Geologic Investigations MAP |-223. U.S. Geologic Survey.

Group conducted a 10-day reconnaissance of Nelson Island, including interpretation of aerial
imagery and foot traverses along most of the coast along and also included helicopter aerial
surveys. The publication described Cretaceous age sandstone-siltstone sequences which
spanned the majority of the geographic extent of the island. In addition, he described the
distribution of basaltic flow rock cap sequence with an aggregate thickness of 200 feet or more
indicated by benches in numerous places. The bottom of the basaltic flow rock cap sequence
is marked by an angular unconformity where the basaltic flow rock cap meets underlying
folded Cretaceous sedimentary unit. Folded sedimentary bedrock is generally folded with a
N70°W orientation

Describes the distribution, regional orientation, and character of sedimentary
cretaceous bedrock of Nelson Island. Report indicates similar bedrock from the
Village of Tununak to Toksook Bay.

Wilson, F.H. et al., 2015. Geologic Map of Alaska. Scientific Investigations Map 3340. U.S.
Geologic Survey.

Most recent review and update of geologic maps state-wide. Revised descriptions of lithology
and geographic extents based on synthesizing regional information, new data sets, and
updated imagery.

Reaffirms the findings of Coonrad, W.L., 1957 with minimal updates.

U.S. Geological Survey. 1955. Tununak School Water Well Water Quality Field Sample.
R.M. Waller. June 13. Site ID SB-6—91-28AACB1-1. Note, Page 1.

Water quality analyses and static water level measurements collected in 1955.

Provides additional record of water quality and history of construction at the BIA
School Drinking Water Well.

U.S. Geological Survey. 1978. Tununak Well Log. Anderson-Appleton. U.S. Public Health
Service. May 1. Site ID SB-6-91-28AACC1-2.

Well log for water well installed and developed in 1978 south east of the AVEC power
generation building.

Provides additional record of a drinking water well in Tununak, not present in the
Department of Natural Resources database.

U.S. Geological Survey. 1955. Groundwater Reconnaissance in Five Eskimo Villages in
the Lower Kuskokwim-Yukon River Area, Alaska.

Described two wells installed at the time in Tununak, primarily a 14 foot well located in the
School of the time. Provides general description of surficial geology and exsisting water sources.
Provides general recommendations on avoiding permafrost and salt water intrusion in the town
site in the unconsolidated sediment.

Alaska Department of
Natural Resources

AK DNR. 1964. Tununak Water Well PD&C. Ralph Donelson. Bureau of Indian Affairs.
February 7.

Well log for the BIA School Well.

Provides most recent information on the construction of the BIA School Well
including documented production rates.

Alaska Department of
Transportation

Alaska DOT & PF, 2005. Geotechnical Data Report, Tununak Airport Improvements,
AKSAS #51791.

Geotechnical data collected in several proposed locations for the new runway, as well as
material mining sites.

Limited to quaternary unconsolidated soil south of the Tununak River. Limited
information on the nature of permafrost distribution and bedrock encountered.

Alaska DOT & PF, 2005. Reconnaissance Geology Report Nelson Island Roads, AKSAS
#57176.

Geotechnical data collected along the proposed Nelson Highway cooridor, between Villages
of Tununak and Toksook Bay.

Describes depth to and types of bedrock encountered in the area between
Tunuak and Toksook Bay.

Lower Kuskokwim School
District

R&M Consultants, Inc. 1979. Geotechnical Investigation and Foundation
Recommendations for High School Site Tununak, Alaska, Prepared for Lower Kuskokwim
School District, Bethel, Alaska.

Geotechnical data collected at the Tununak School Site.

Describes shallow soils, permafrost distribution, and depth to bedrock.

City of Toksook Bay

HDR Alaska Inc. 2005. City of Toksook Bay Sanitation Facilities Master Plan, Prepared for
City of Toksook Bay.

Sanitation Facilities Master Plan covers revisions to drinking and waste water systems in the
nearby Village of Toksook Bay.

Describes groundwater well history, the finding of recent geologic mapping,
geophysical investigations for the Village of Toksook Bay. The report also provides
water quality data and production rates of the deep wells in the village.

Institute of Northern
Engineering, University of
Alaska Fairbanks

Jorgenson, Torre. 2008. Permafrost Characteristics of Alaska. Presented at the Ninth
Internation Conference on Permafrost, Institute of Northern Engineering, Geophysical
Institute.

Describes the updated understanding of permatfrost distribution in Alaska, including all
available depth information, and regional classifications.

Describes the general distribution of permafrost in southwest Alaska including all
nearby thickness measuremnets.

Alaska Department of
Environmental Conservation
- Drinking Water Protection

Palmer, Chatrlie. 2018. Email communication March 02, 2018.

Provided current status of drinking water source classification for the Village of Tununak, well
logs source from the Department of Natural Resourses for Tununak and Toksook Bay.




Addendum 1, Attachment 2

STATE OF ALASKA 12031

DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINING, LAND & WATER
Alaska Hydrologic Survey

WATER WELL LOG Revised 08/18/2016

Drilling Started: / / Completed: 12 / 13 / 1964 Pump Install; / /
City/Borough Subdivision Block Lot Property Owner Name & Address
Tununak US BIA, TUNUNAK
) ]
Well location: Latitude Longitude

Meridian S Township 006N Range 091W  Section

28 , NE 1/40f NE 1/4 of 1/4 of 1/4

BOREHOLE DATA: (from ground surface)
Suggest T.M. Hanna’s hydrogeologic classification system*
https://my.ngwa.org/NC__Product?id=a185000000BYub3AAD
Depth
From

To

Drilling method:[Jair rotary,[_Icable tool [_JOther
Well use:EPuinc supply,DDomestic,DReinjection,DHydrofracking
DCommercial,DObservation/Monitoring,DTest/Eproratory,DCooling,
D Irrigation/Agriculture, DGrounding.DRecharge/Aquifer Storage,

D Heating,DGeothermaI Exploration,DOther

Fluids used:

Depth of hole: 38 ft Casing stickup: ft

Casing type: Casing thickness: inches
Casing diameter: inches  Casing depth: 31 ft

Liner type: Depth: ft Diameter: inches

Note: CASE TO 31 FT, SCREEN TO 36.5 FT

Well intake opening type: EIOpen end,EIOpen hole,[_Jother

Screen type: , Screen mesh size:

Screen start: ft, Screen stop: ft, PerforatedEIYesEI No

buildings, etc.):

Perforation description: Perf from: ft, Perf
to: ft, Perf from: ft, Perf to: ft
Gravel packedDYesDNo Gravel start: ft , Gravel stop: ft
Note:
Static water (from top of casing): 10 ft on / / Artesian weII|:|
Pumping level & yield: feet after hours at 6 gpm
Method of testing:
Development method: Duration:
Recovery rate: gpm
Grout type: Volume
Depth: From ft, To ft
Include description or sketch of well location (include road names, Final pump intake depth: ft  Model:

Pump size: hp Brand name:

Was well disinfected upon completion?D Yes D No
Method of disinfection:

Was water quality tested’?DYes DNO
Water quality parameters tested:

1

AS 41.08.020(b)(4) and AAC 11 AAC 93.140(a) require that a
copy of the well log be submitted to the Department of Natural
Resources within 45 days of well completion. Well logs may

Well drill&Fr NAME: ....cviiiii e

City:
Phone number: (

State: AK Zip:

Driller's signature:
Date: / /

be submitted using the online well log reporting system
available at:

https://dnr.alaska.gov/welts/

OR email electronic well logs to

dnr.water.reports @alaska.gov

Anchorage Municipal Code 15.55.060(1) and North Pole Ordinance 13.32.030(D) require
that a copy of this well log be submitted to the Development Services Department/City
within 30 days of well completion.

City Permit Number:
Date of Issue:

/ /

Parcel Identification Number:

*Guide for Using the Hydrogeologic Classification System for Logging
Water Well Boreholes by Thomas M. Hanna NGWA Press
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aNRTAL OF INGIAR AFFAIRY
2 (2 ECENVEL

' ..
UNITED STATES DEPARTMENT OF THE INTERIORIAR 181364

GEOLOGICAL SURVEY SRABCH JF -
WATER ANALYSIS PMART DESIGS & COBSTRULTIN

Location _ Bureau of Indian Affairs @ Tummak, Alaska County
Source - ' : Depth (ft) —— ___ Diam (in)— "
Cased to (ft) - —______"Date drilled Point of coll. ’
Owner
Treatment. - i Use
WBF ; WL Yield
Temp (°F) Appear. when coli. :
Collected Decewber 13, 1968 =~~~ By _ Sen Cothen
Remarks _ ,
ppm epm {  ppm epm
Silica (SiO2) C 9.8 Bicarbonate (HCO3) 70 1.1
Aluminum (Al) Carbonate (CO3)
Iron (Fe) (dis) 0.05
Mzngenese (Mn) 0.05 Sulfate (SOa) 5.0 0.10
Chloride (C}l) 15 0.42
Fluoride (F') 0.2 0.01
Calcium (Ca) 9.2 0.456
Magnesium (Mg) 4.6 0.38 Nitrate (NO;3) 0.3 0.0
Sodium (Na) 17 0.73 |
i
_Potassium (K) 2.1 0.05 |
Total 1.62 | Total 1.68
ppm
Specific conductance
(micromhos at 25° C) 169
Dissolved solids:
Caleulated 97 pH : 6.8
Residue on evaporation at 180°C
Color . -
Hardness as CaCOgj3 L2
Noncarbonate —
A¥2linity es CaCO3 57

no. Col w1 Field No. Project
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