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Site Inspection Trip Report 
Native Village of Kongiganak, Water Treatment Plant  

Existing Piling Assessment  
 
This trip report summarizes a site visit completed August 11th and 12th, 2021, to Kongiganak, AK. 
Findings from this report will be incorporated into a Design Analysis Report (DAR) detailing reuse of 
existing piling that remain from the former 572,000-gallon water tank that was demolished in 2008. 

 
ITINERARY 

 

REPORT DATE: Tuesday September 08, 2021 - FINAL 
INSPECTION DATE: Wednesday August 11 – Thursday August 12, 2021 

PROJECT: Kongiganak WTP / Washeteria, Bristol # 32190078 
LOCATION: Kongiganak, AK 

VSW PROJECT LEAD: Susan Randlett, PE, VSW 
PERFORMED BY: Richard Mitchells, PE; Kraig Hughes, PE, SE, PLS 

OTHERS PRESENT Joseph Mute <tribal chief>; Sigfrid Kaufman sigskimo@yahoo.com (907) 
557-2208 20-year resident of Kong;  Roderick Phillip Kong6@gmail.com 
(907) 557-2121 Powerplant and ADOT contact 

WEATHER: Partly cloudy, 55 ° 
 
Wednesday 11 August 2021 
09:07 am Arrive at Anchorage International Airport. 
10:35 am Depart Anchorage for Bethel on AK Air. 
1:30 pm Depart Bethel on Grant Aviation. 
1:55 pm Arrive Kongiganak 
2:00–8:00pm Field Inspections 
 
Thursday 12 August 2021 
8:00 am–6:00 pm Field Inspections 
06:10 pm Leave Kongiganak Grant Aviation 
06:55 pm Arrive Bethel, proceed to AK Air Terminal 
08:55 pm Leave Bethel AK Air 
10:59 pm Depart Anchorage International Airport Parking Terminal 
 
SCOPE 
Bristol Engineering Services Company, LLC (Bristol) was contracted through the State of Alaska, 
Village Safe Water Program (VSW) to develop a design for needed upgrades to the Water Treatment 
Plant (WTP) and Washeteria serving the Native Village of Kongiganak. This site inspection was 
conducted specifically to evaluate the existing 88 wooden piling that served as the foundation for the 
572,000-gallon water storage tank that was demolished in 2008.   The purpose was to evaluate the 
piling for reuse in supporting the new water treatment tanks, decking, and supporting structure. 

 

A Wholly Owned Native Corporation 
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TRAVEL 
The team arrived in Bethel as indicated above, and then proceeded directly to the Grant terminal for 
the flight to Kongiganak.  We met Joseph Mute (Native Village of Kongiganak Tribal Chief) once in 
Kongiganak to obtain prearranged lodging in the Washeteria lodging facility.  The room was occupied 
by a team from ADEC and therefore Kraig stayed in the WTP lodging room on the first floor.   
Kraig and Rick evaluated the condition of the piling, taking measurements, observing their individual 
conditions and having discussions with local residents to assess the piling performance.   Once 
complete, the team returned to Bethel the following afternoon and back to Anchorage that evening.   

 
INSPECTION 
The following findings address the piling conditions and specifically their ability to serve as a 
foundation for a new deck to support two 40,000-gallon water storage tanks and an additional 
building structure as shown in Appendix C.  Photos of the inspection are found in Appendix B.  The 
supporting geotechnical technical memorandum from Richard Mitchells, PE with Golder is found in 
Appendix A.  In addition to assessing the piling, observations were made on where the walkway 
from the second floor of the WTP can easily enter the building.   

 
Piling Construction and Capacity History 
The existing 88 circular 55-foot diameter, wooden piling grid configuration located approximately 40 
feet east of the Water Treatment Plant (WTP) main building and Washeteria and approximately 20 
feet north of the existing water storage tank were visually inspected for structural integrity, 
alignment, spacing, plumbness and relative levelness.   Although obvious, only the visible, above 
grade portion of each pile was inspected.  It is important to keep in mind that these piling have 
served in their current location since approximately 1981, some forty years ago  (QUADRA 
ENGINEERING, INC, NOVEMEBER 1981).   The intent of the original design was a 30-year life.    
 
The piling were originally set in a predrilled hole to a reported depth of approximately 23 to 28 feet 
below the surface.  According to the report, some perimeter piles were embedded shallower than 
field piles.  The piling were held firm in place via a silt/water backfill slurry placed against the piling 
and the predrilled hole annular space.  The actual makeup of the slurry was not clearly identified, nor 
the means to densify the slurry during placement.  This slurry became frozen in the surrounding 
permafrost sub-surface soils.  Prior to placement, the piles were reportedly fitted with 17-inch 
diameter end bearing plates to provide for an original pile capacity of 63 kips each.  There is no 
discussion of safety factor for this pile capacity value. Initial consideration of settlement in the range 
of up to one-half inch per year was assumed, according to the QUADRA report (pg. 7). The 
complete QUADRA Report can be found in Appendix D.  No construction drawings have been 
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obtained from the original project.  The tank was decommissioned and removed in 2008.   
 
Discussions with Joe Mute during the site inspection provided that the piling were actually 
constructed from redwood. If the piles are Redwood, it has relatively high mechanical properties, 
medium weight, low shrinkage, ease of working, and high resistance to decay.  Photo 24 shows bark 
from the pile, removed during the site inspection.  Although not definitive, a comparison with known 
redwood bark images supports that the pile are redwood.  A comparison of National Design 
Specifications for Wood Construction design values for multiple species can be found in Appendix 
E,  and shows that redwood has comparable values with other more common species used in Alaska..   
 
Piling Capacity and General Assessment 
The piles are in relatively good 
condition, considering their age. Their 
relative alignment is acceptable in the 
north-south alignment, not as uniform 
in the east-west direction.  Piling 
shows no signs of decay or rot at the 
time of inspection.  The top relative 
levelness of the piling is not good, with 
some piling showing obvious signs of 
frost jacking (presumably since the 
tank was removed in 2008). The 
capacity of the piling is more governed 
by the deteriorating soil conditions (see 
Appendix A) than the sizing and 
placement of the piling.  The piles are 
in an approximately 5.5-foot spacing 
pattern having a tributary area of 
approximately 30.25 square feet (SF).  
The piles are acceptably plumb, but 
have individually moved some since 
their original placement.  
Accumulation of water around the 
piling was noted, especially on the 
south and west side of the pile group, 
and to depths as great as two feet deep.  
 

TABLE 1.0 PILE CAPACITY CURVES 
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While the original intent of the inspection and analysis was to determine capacity for two 40,000-
gallon tanks with tank heights of 17 feet, and 20-foot diameters, this analysis resulted in a loading 
that exceeded the projected capacity of the piling at an assumed 20-foot embedment (conservative).  
See Appendix A.  It is assumed that this tank configuration would weigh approximately 19,000 lbs 
(60 psf) and the water load will be 1,061 psf for a total/tributary area of 35,413 pounds.  After a flat 
loop cooling system and surface insulation is added around the piling, the estimated capacity for each 
pile will be approximately 33 kips – see Table 1.0 above. 
   
Discussions with the design team for this project allowed for adjustment of the tank capacity and 
adjustment of their sizing.  The new tanks will be 22 feet in diameter and 12 feet high, having a 
capacity of approximately 34,100 gallons.  The resulting load, including the estimated 18,000-pound 
tank is approximately 26 kips/pile, providing for a 1.27 safety factor above the allowable pile 
capacity after improvements have successfully been accomplished (subgrade passive cooling system 
and insulation).   The pile capacity curves have an intrinsic geotechnical factor of safety of 2.0.    
 
Snow loading in the area has been ignored, due to the pile capacity actually increasing in the winter 
months and therefore cancelling out the extra load during winter.  It is assumed that the piling that 
have jacked will likely settle to their original elevation after loads are reintroduced.  The amount of 
settlement and duration over which they may settle are unknown.  Consideration for pile height 
adjustments over time should be incorporated into the deck design, along with an accurate level 
survey and establishment of a well-defined and stable benchmark.  The piling will require the top 
surfaces to be adjusted to provide an initial uniform level from which to start construction.   
 
CONCLUSION 

 
It is believed that the existing wooden pilling can be used to support a deck that supports two 34,100-gallon 
water tanks and a small structure to house water treatment equipment, provided appropriate site 
improvements are completed, including providing adequate drainage and backfill of low-lying areas, adding 
passive subgrade cooling and rigid insulation at the ground level. Initial relative leveling will be required at 
time of deck construction and after a thorough and accurate level survey is completed.  Regardless, the area 
will require subgrade cooling and insulation in accordance with recommendations provided by Golder 
Associates for these piling to be used for anything structural in the future. Furthermore, the maximum 
remaining design life for the new deck on existing piling is estimated to be 20 to 25 years with adequate 
consideration for vertical adjustment incorporated in the deck design.    Review of the technical memorandum 
in Appendix A should also be completed, and is made part of this trip report.  
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While on site, I inspected the temporary bracing under the Water Treatment Plant that was placed in 2020 to 
provide a safe load path for the vessels on the second floor to be supported to ground.  There is a three-inch 
gap between the top of the dunnage support and the bottom of the floor facia under the building – see photos 
22 and 23.  The dunnage was placed in the winter and it should be monitored in the winter to see if the gap 
closes in winter conditions.  We don’t want to shim this in summer to have it push the floor system up in 
winter if the soils are dynamic.  If, during the winter, it is found that the gap persists, then adequate shimming 
should be installed.  
 

APPENDIX A – TECHNICAL MEMORANDUM FROM RICHARD MITCHELLS, PE (9/08/21) 
APPENDIX B – PHOTO LOG  
APPENDIX C – REVISED DECK LAYOUT  
APPENDIX D - QUADRA Report – NOVEMBER 1981 
APPENDIX E – NATIONAL DESIGN SPECIFICATIONS FOR WOOD CONSTRUCTION–TABLE  4A 

 
 
 

END OF REPORT
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APPENDIX A – TECHNICAL MEMORANDUM FROM RICHARD 
MITCHELLS, PE (9/08/21) 

  



 

   

 

 

  

Golder Associates Inc.   

2121 Abbott Road, Suite 100 Anchorage, Alaska, USA 99507   
     

T: +1 907 344-6001   +1 907 344-6011 

 

 

Golder and the G logo are trademarks of Golder Associates Corporation golder.com 

 

Kraig: 

I have reviewed our August 11-12, 2021 field reconnaissance findings related to the former Water Storage Tank 

(WST) foundation piles for planned reuse as load bearing elements. You and I conducted a visual assessment of 

the existing timber piles, measured ground temperatures in PVC standpipes previously installed along select 

timber foundation piles, and measured general pile layout using a cloth tape. You requested I develop my opinion 

on the allowable axial capacity for these existing timber piles using the original design or as-built data developed 

by QUADRA and our recent field findings. 

The observed above grade portions of existing timber piles appear to be in reasonable shape for their age. The 

piles are round timber with an expected taper that widens to the 

embedded base of the pile. The existing piles are about 40 years 

old, well in excess of the originally intended geotechnical service 

life, assumed to be abut 20 years.  The former WST was 

demolished and removed. Currently, the piles do not have any 

former WST pile caps or above grade structural elements. 

Measured ground temperatures measured during our August 

reconnaissance along select existing foundation piles are 

summarized in the adjacent plot.  Based on our review of the 

original QUADRA design data, the August measured ground 

temperatures are about 2 to 3°F warmer than the ground 

temperatures reported by QUADRA in the late 1970’s and about 

0.5°F warmer than the design ground temperatures used in early 

1980’s by QUADRA for their pile capacity analysis.  Based on 

our August 2021 field findings, the permafrost temperatures at 

depth have increased about 0.5°F and the depth of seasonal 

thaw has advanced deeper than the baseline design used by 

QUADRA. 

TECHNICAL MEMORANDUM 

DATE  September 08, 2021  19125467 

TO  Kraig Hughes, PE, SE, PLS 
Bristol Engineering Services Company 

CC  Vanessa Wike, PE (BESC) 

FROM  Richard Mitchells, PE EMAIL rmitchells@golder.com 

KONGIGANAK FORMER WST FOUNDATION PILES, AUGUST 2021 RECONNAISSANCE SUMMARY  



Kraig Hughes, PE, SE, PLS   19125467 

Bristol Engineering Services Company September 08, 2021 

 

 

 

 
 2 

For preliminary adfreeze pile capacities for your planning I assumed an average 14-inch nominal diameter timber 

piles with silt cuttings used for slurry backfill. I did not include any end bearing contribution, but there is probably 

some end bearing contribution. I also assumed 20 foot pile embedment. However, the QUADRA report indicates 

deeper pile embedment, possibly to 28 feet, may have been used. We do not have reliable as-built records to 

verify the current pile embedment depths. The adjacent Water Treatment Plant (WTP) foundation records indicate 

25 foot total embedment for those piles. For a conservative design approach, I applied a 20 foot embedment for 

the former WST piles but for planning purposes noted the incremental allowable axial capacities for deeper 

embedment similar to the WST pile foundations. Please note, the attached allowable capacities include a 

geotechnical Factor of Safety of 2.   

In addition, I applied my estimated ground thermal impacts for a 20 year forecast based on historic trends and 

forecast air temperature warming trends for the area. However, I advise using these estimated allowable 

capacities with caution as climate impacts in Kong are rapidly accelerating. 

There is evidence of possible frost heave on a few piles along the western side of the existing pile footprint. 

Numerous existing piles have deep thaw and subsidence of the slurry around the piles that will need to be 

properly filled. Also, about 50-percent of the pile footprint area has standing water, some areas over 1 foot deep at 

the time of our August reconnaissance. This surface water must be removed from the site with the earthwork 

improvements for my allowable capacities note below. Based on the planned new water storage tank 

configuration on the site, the currently proposed new tank locations appear to be located in a slightly elevated 

terrain area that had less standing water when Kraig and I were on-site. 

Please consider the below allowable capacities as preliminary for your initial planning and design approach. 
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APPENDIX B – PHOTO LOG 
  



Page 1 of 7 

2 – looking west 3 -  looking southeast 



Page 2 of 7

4 – looking westerly 
5 – Looking south 

6 – east wall of WTP 7 – walkway btwn WTP & Washeteria 



Page 3 of 7 

8 - Looking west 9 – looking west 

10 – looking north – east side 11 – looking northeastly 
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12 – looking northeasterly 13 – Rick Mitchells, PE 

14 – WTP second floor, entrance location 15 – WTP second floor east wall 
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16 – WTP Entrance location 
 17 – WTP Entrance Location 

18  – Jacked pile 
19 – Water Storage Tank 
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20 – measurements on piling 21 – bobcat on boardroad 

22 -  Temp. Support under vessels – 3 inches 
low 

23, Dunnage Support for temporary support 
under vessel 
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24 Bark from pile - redwood 25 existing well on north side of 1.2 MM 
gallon water tank.  

END OF PHOTOS 
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APPENDIX C – REVISED DECK LAYOUT 
  





September 07, 2021 
Kongiganak Trip Report 
 
 

 
     

 

 
 

APPENDIX D - QUADRA Report – NOVEMBER 1981 
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APPENDIX E – NATIONAL DESIGN SPECIFICATIONS FOR WOOD 
CONSTRUCTION–TABLE  4A 
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