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I" 
The proposed improvements to the Buckland Airport include: 

1. Extending the existing 100 X 3,000 foot runway safety area to 150 
x 4,600 feet. This extension would add embankment to the 
northwest end of the runway and widen the runway by 25 feet on 
each side. 
Widening and lengthening the existing 100 x 200 foot apron to 200 
x 300 feet. 
Rerouting the access road around the existing beacon pad to access 
the apron near the northernmost (corner. 
The existing beacon pad may be moved north-northeast of the new 
access road. 
Resurfacing the runway, taxiway, and apron. 
Installing a new Airport Lighting System. 
Construct a heated snow removal equipment storage building on a 
100' x 100' pad on the northeast side of the apron expansion. 

2. 

3. 

4. 

5 .  
6 .  
7. 

At the request o f  Earl Wellen, Project Manager, DOT&PF engineering geology and 
design personnel performed a brief geotechnical examination of the proposed 
borrow areas. This investigation gathered samples from two locations on the 
Buckland River and one location southwest of Kanik Creek. 

The examination was completed between June 23 and 24, 1993 by H.R. Livingston, 
M.J. Morrow, and J.D. Bennett. 

Two grab samples were gathered from gravel bars on the Buckland River 
approximately 2 and 21: miles upstream from the village of Buckland. 
sample was also obtained at the Kanik Creek inaterial site approximately 4.5 
miles west o f  the village of Buckland. The test results of a sample gathered 
by M.J. Morrow in 1992, from the Kanik Creek Material Site, are also included. 

A total o f  4 samples were visually identified in the field using DOT&PF 
textural descriptions and transported to the Northern Region Materials 
Laboratory for testing . 
This report describes the information obtained in the field examination and 
the laboratory testing and makes geotechnical recommendations concerning the 
availability and quality of borrow material as tested. Also, reconmendations 
are made concerning proposed airport improvements based on information 
collected during previous explorations and construction. The laboratory 
results are shown on the Soils Testing Reporits on pages 12 and 15. 

One 
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Buckland i s  loca ted  approximately 179 m i les  nor theast  o f  Nome, 108 mi les  
southeast o f  Kotzebue and about 360 mi les northwest o f  Fairbanks on the  south 
bank o f  the  Buckland River, approximately 14 a i r  m i les  from i t s  mouth a t  
Eschscholtz Bay, i n  Kotzebue Sound. See V i c i n i t y  Sketch, Figure 1. - 
The p r o j e c t  area l i e s  along the  western edge o f  the  Buckland River  Lowland 
Sect ion o f  t h e  Western Alaska Province. The reg ion  i s  genera l l y  character ized 
as a r o l l i n g  lowland w i t h  the  r e l i e f  determined by f l a t - l y i n g  lava  f lows o f  
Quaternary age. These lavas are commonly c u t  by g r a n i t i c  i n t r u s i o n s  and 
mantled by a t h i c k  l a y e r  o f  aeol ian (wind-blown) s i l t .  
i s  loca ted  on the  f l o o d p l a i n  o f  the  Buckland River,  which conta ins several  
tens o f  f e e t  o f  a l l u v i a l  mater ia l  (sand, gravel,  and rocks) covered by 2 t o  5 
f e e t  o f  peat and 3 t o  10 f e e t  o f  sandy s i l t .  These mater ia ls  are pe renn ia l l y  
f rozen except near l a r g e r  r i v e r s  and lakes. 

The upland ma te r ia l  source, loca ted  west o f  Kanik Creek, i s  composed o f  
g r a n i t i c  rock  t h a t  i s  p a r t  o f  the  Hunter Creek p lu ton .  
Cretaceous age and cons is ts  c h i e f l y  o f  hornblende and pyroxene monzonite and 
syen i te  w i t h  some b i o t i t e  quar tz  monzonite. 

The Buckland River  bars are genera l l y  composed o f  a l l u v i a l  sandy gravel  and 
gravel  t h a t  cons is ts  o f  we l l  -rounded p a r t i c l e s  o f  dark brown ves i cu la r  basa l t .  
Occasional l a r g e  angular blocks o f  ves i cu la r  basa l t ,  t o  approximately 8 f e e t  
i n  diameter, were noted i n  the  v i c i n i t y  and espec ia l l y  i n  f r o n t  o f  town. 

Test holes d r i l l e d  dur ing  the  i n v e s t i g a t i o n  performed by Shannon and Wilson, 
i n  1980, gene ra l l y  showed 1.0 f o o t  o f  surface organic mat over 4 t o  8 f e e t  o f  
i c e - r i c h  organic s i l t ,  organics, and/or massive ice .  The na tu ra l  mois ture 
content o f  t he  foundat ion s o i l s  ranged from 160.1% t o  590.5% wh i l e  the  organic 
content ranged from 7.7% t o  69.3%. 

The Buckland A i r p o r t  

The rock  i s  o f  

YEGETATION 
The vegetat ion near the  runway i s  t y p i c a l  o f  a sedge meadow complex cons i s t i ng  
o f  sedge grasses and tussocks. Near the  Kanik Creek ma te r ia l  s i t e  the  
vegetat ion i s  more t y p i c a l  o f  heath tundra w i t h  t a l l  a lder  shrubs. 

4 The p r o j e c t  l i e s  w i t h i n  the subarc t ic  reg ion  and i n  the t r a n s i t i o n a l  c l i m a t i c  
zone o f  Alaska. The weather genera l l y  f l u c t u a t e s  between mar i t ime and 
cont inenta l  cond i t ions .  The moderating in f luence o f  Kotzebue Sound i s  on ly  
f e l t  dur ing  the  summer and f a l l  (May t o  October). Storms moving through the  
area i n  J u l y  and August prov ide almost continuous c loud cover and ra ln .  
During the  summer the  d a i l y  temperature range i s  s m a l l .  Once Norton Sound 
freezes, gene ra l l y  i n  November, the  c l imate  changes from mari t ime t o  
cont inenta l .  
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The c l ima to log i ca l  data presgnted below was ,taken ,from the  "Environmental 
A t l a s  o f  Alaska" and i s  considered represen ta t i ve  f o i  t he  p r o j e c t  area: 

Mean Annual P rec ip i t a t i on ,  inches. ...................... 10 
Mean Annual Snow, inches.. .............................. 40 
Mean Annual Temperature, 'F ............................. 22 
Thawing Index, degree days .............................. 1400 
Design Thawing Index (1 year i n  10) ..................... 2600 
Freezing Index, degree days.. ........................... 4900 
Design Freezing Index (1 year i n  10) .................... 6400 

L SITE INFORMATU 

Sand and grave l  from the  a l l u v i a l  sand and gravel  bar s i t e s  along t he  Buckland 
R iver  were used f o r  t h e  i n i t i a l  r e l oca t i on  and cons t ruc t ion  o f  t h e  e x i s t i n g  
runway and apron. For f u r t h e r  in format ion on previous work i n  t h e  area see 
t he  1981 Geotechnical r epo r t  compiled by Shannon and Wilson. 

Resul ts  from labora to ry  t e s t s  i nd i ca te  that. t he  grave l  and sandy grave l  from 
the  r i v e r  bar  sources and t he  bedrock from the Kanik Creek quarry source 
gene ra l l y  meet t he  requirements f o r  Embankment. The a l l u v i a l  mate r ia l  i s  
extremely c lean however (<1%-200), and may requ i re  t he  a d d i t i o n  o f  f i n e r  
mate r ia l  t o  achieve the des i red compaction. The r i v e r  grave l  i s  genera l l y  too  
small  t o  crush though r e s u l t s  from a q u a l i t y  t e s t  submitted i n  1980 i n d i c a t e  
t h a t  i t  meets t he  L.A. and sulphate soundness requirements f o r  Aggregate 
Surface Course. The t e s t  r e s u l t s  o f  q u a l i t y  samples submitted i n  1992 and 
1993 i n d i c a t e  t h a t  t he  sampled mate r ia l  from the  Kanik Creek Mate r ia l  Source 
was o f  va r i ab le  q u a l i t y  and genera l l y  does no t  meet t he  q u a l i t y  requirements 
f o r  Aggregate Surface Course. (See t e s t  r e s u l t s ) .  

DESIGN C OMMENT S AND RE C O M M E " S ,  
1. Do no t  d i s t u r b  t he  organic mat i n  the area o f  any proposed improvements. 

The na tu ra l  ground organic mat w i l l  serve s o i l  separat ion purposes and 
p rov ide  some support f o r  cons t ruc t ion  equipment. Care w i l l  need t o  be 
exercised i n  order  t o  place t he  f i r s t  f i l l  l a y e r  t h i c k  enough t o  p ro tec t  
t he  sur face organic l a y e r  from being dimaged by cons t ruc t ion  equipment. 
The i n i t i a l  l a y e r  o f  f i l l  should be a t  l e a s t  3 f e e t  t h i c k  and placed by 
end dumping and then spreading w i t h  a bu l ldozer .  

Separation type g e o t e x t i l e  f a b r i c  i s  recommended between Embankment 
Mate r ia l  and wet, f i ne-g ra ined  foundat4on s o i l s  t o  e l im ina te  pumping of  
s i l t  i n t o  t he  c leaner f i l l  mate r ia l  and t o  b e t t e r  f a c i l i t a t e  t he  use o f  
t r u c k  equipment i n  the area o f  t he  improvements. Areas w i t h  an unbroken 
organic  l a y e r  may no t  r equ i re  separat ion f a b r i c .  

To insure  adequate compaction, bench the fores lope o f  t he  e x i s t i n g  
embankment on the s ides and t he  end t o  be extended. 

2. 

3. 
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4.  It is anticipated that widening the embankment will result in 
differential thaw settlement during and after the completion o f  
construction. To compensate for settlement, do not slope or minimize 
the slope on the shoulder of the widened and lengthened sections. After 
two years it is anticipated that all practical thaw settlement will have 
occurred and maintenance effort to keep a level surface should decrease. 

5. For quantity calculations: 
a. 
b. 
c. 
d. 

Use a 10 percent shrink factor for all excavated gravels. 
Use a 15 percent shrink factor for excavated silt. 
Assume 1 foot of settlement during construction. 
Use a 10 percent shrink factor for surficial Kanik Creek 
material. 
site, use a 5% swell factor. 

If material has to be blasted from deeper in the 

Use a minimum of 6 inches of aggregate surface course over a minimum of 
30 inches of Borrow Embankment on the runway and apron expansion. Use 
of 8 inches of aggregate surface course is suggested to provide 
additional material for blading, thus retaining the finer surface course 
material over a longer period. 

To slow thawing of permafrost and to match existing construction use 6 
inches of polystyrene insulation board placed 34 inches below the final 
grade. 
maximum performance. Use o f  2 or more layers of insulation board with 
staggered joints is recommended. An 8 inch thick cushioning layer 
composed o f  minus 3-inch diameter materials should be placed below and 
above the insulation. 

The top 6 inches of Borrow Embankment and material in contact with the 
insulation should contain 100 percent passing the 3-inch screen and a 
maximum of 15 percent passing the 200 mesh screen. 
the Borrow Embankment, use 100 percent passing the 10-inch screen and a 
maximum of 25 percent passing the 200 mesh screen. 

Silt may be used for fill material, beneath the Borrow Embankment layer, 
if it i s  thawed, drained and dried before placement. However, this may 
take considerable time (all summer) and may be impossible in a 
relatively wet year. Silt that has a natural moisture content of more 
than 5 percent above optimum moisture should not be used in the 
structural portion of the embankment. Water present at the toe of the 
embankment should be removed prior to fill placement or oversaturation 
of the silty fill will occur. 

6. 

7. 
- The joints between the boards must remain tight to attain 

8. 

For the remainder of 

9. 

10. Fill thaw pits in the existing terrain and at the edges of the runway 
with material composed of at least 60 percent silt (P200). Waste 
material, including organic silt, peat, silt with rock fragments and 
material with a natural moisture content over up to 90 percent is 
acceptable for use as thaw-pit fill. 
unfrozen to allow some compaction. 
avoided use "sheeps-foot" rollers to reduce voids. Separation 
geotextile should be placed over this material where the runway 
embankment wi 1 1  be extended onto these f i 1 1  ed areas. 

Ideally, fill material should be 
If use of frozen material cannot be 

- 5 -  

F 



11. 

12. 

13. 

14. 

Sideslopes should be no steeper than 2: l  for? all improvements. The 
recommended sideslopes’ should be a minimum of ‘4:l to provide lateral 
support for the embankment and as fliit as 6:l to reduce snow 
accumulation. 

If winter construction is required, frozen material may be placed in the 
embankment if heavy vibratory compactors and “sheeps-foot” rollers are 
used to ensure partial compaction. Additional compaction will be 
necessary after the following spring or summer thaw depth has progressed 
at least 36 inches. Surface ice pre!;ent must be removed before fill 
pl acement . 
The shop building foundation should contain a minimum of 8 inches of 
insulation. 
avoid show drifts. 

Seed all slopes and ditches with a clover-containing seed mix of annual 
and perennial grasses. 

Placement of the building should consider wind direction to 

Because of the relatively uniform foundation conditions anticipated in the 
area, these recommendations apply to all o f  the planned improvements. 
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SYMBOLS AND DEFINITIONS 
BASIC MATERIAL SYMBOLS 

CLAY (CI) 

ANGULAR FRAGMENTS (Ang Frogs) 

COLLIMUM (Coll) *** 

BEDROCK (Ex). soft (Type) 

BEDROCK (Ex), hard (Type) 

NOTE 
MAIN COMPONENT (UPPER CASE..SOLIO LINES) 
MINOR COMPONENT (lower cose..DASHED LINES) 

*** MIXTURE OF ROCK FRAGMENTS 
IN SILT AN0 SAND MATRIX 

SIZE DEFINITIONS 
BOULDERS 
COBBLES 

l2't 
5 TO 12' 
.10 TO 5 I 200 TO # l o  

ANGULAR FRAGMENTS 1 0  TO 1Tt 
GRAVEL 

W D  
SILT MINUS #ZOO 

CLAY 
(PA. "1D OR LESS 

MINUS #ZOO (Pl>tO 

TEST .RESULTS 
-2-200 = 2 PASSING 
N.M. -X = NATURAL MOISTURE 
ORG. -% = O R W l C  CONTENT 
LAL = LOS ANGELES ABRASION 
DEL:- = DEGRADATION 
P.1.- = P W I C  INDEX 

- MISC. 
Tr. = TRACE (0-62) 
w/- = WITH UNSPEC~FIED AMOUNT 
x'tls = CRYSTALS 

TYPICAL LOG 
YEAR LOGGED 88-69 NUMBER 

4- BLOW COUNT PER FOOT 

SAMPLE INTERVAL - COBBLE OR BOULDER 
STRATA CONTACT 

(FROM AUGER REACTION) 

REFUSAL 

* W.D.= WHILE DRILLING, AD.= AFTER DRILLING 
** BLOW COUNT INDICATES SAMPLE TAKEN WITH 

STANDARD PENElRATlON TEST f1.4"I.D.. 2.0'O.D. 
SAMPLER DRNEN WITH 140 L E  WUAMER. 
30" FREE FALL) 

PLAN VIEW SYMBOLS 

POWER AUGER TEST HOLE (T.H.) 

HAND AUGER TEST HOLE (T.H.) 

EXPOSE0 MATERN 

PROBE 

HANO DUG TEST PIT (T.P.) 

WZER/BACKHOE TEST TRENCH (1.1.) 

BODY OF WATER 

FLOW DIRECTION 

WASTE BERM 

BANK 

SWAMP 
TREELINE 

Bk = B U C K  Or = ORANGE 
BI = BLUE Rd = RED 
En = BROWN Tn = TAN 
Gn = GREEN Wh = WHITE 
Cy = GRAY 

MOISTURE 
dN = < OPTIMUM* 
rnbist ,., OPTIMUM* 
wet = > OPTIMUM* 
* OPTIMUM MOISTURE FOR MAXIMUM DENSITY F I G U R E  2 
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ALASKA DEPARTMENT OF TRANSPORTATION TEXTURAL SOIL DESCRIPTIONS 

LESS THIN 10% SAND 20% OR UORE SAND I 
I I I 

20% OR YORE QRAVEL- F=-l--- 

I LESS THAN 20% QRAVEL 20% OR UORE QRAVEL 

FINE-GRAINED SOILS 
36% OR MORE SILT/CLAY 

I 
PI 10 PI > 10 

I 
I 

I 
- LESE THAN 20% QRAVEL - LESS THAN 20% GRAVEL 20% OR UORE QRAVEL 

I I 



Soil Classifiation 

Group Name' Group 
I Symbol 

Coanc-Gninai Soils Gnveh  Ck.n Gnveh Cu r 4 and I s Cc s 3. OW Wcll-gndedgnd 
More than 50 % dried on Na Morc than 50 % dcourc re- Lessthan 5 % nnerC 

200 dcn tion h n e d  QII No. 4 SkW Cu c 4  and/or I >Cc> 3 I  GP Pooriygrdcd Brawl' 

Finer cludf~ u ML or MH 

Sands Clean !kn& C u k 6 m d I  s C c s 3 '  sw Wen.grJdcdmn8 
50% or moreofmame ha ion  hs than 5 46 f i n d  

Sands with FIna finer clasrify 01 ML or MH SM Silty randGrr' 

pIM No. 4 dCVC Cu t 6  andlor I > Cc> F SP Poorly gndcd sand' 

More than I2 W fid 
Fine classirV u CL or CH sc Q a ~ m  saneRJ _ .  

- -rl FineGnined Soils Silts and Clap inorpnic PI > 1 and plou on or a h  :A- line' n tcrn c 1 . F  2 
3Il sieve 

SO 56 or mom passu the No. 200 Liquid limit Im h n  50 
PI < 4 or plou bcluw 'A" line' ML S i l v  

organic Liquid limit - ovm dried chpnic  c h y x  
OL O r $ a n i c d v  

c 0.75 
Liquid limit - n a  dried 

Silts and Clays inorpnic PI plots on or above 'A" line CH Fat&? 
Liquid limit 50 01 more 

PI plou belm 'A" line MH E l a n i c d p  

Orynic d a y '  
Organic siltu.y.0 

OH Liquid limii.- oven dried 
Liquid limit - not dried 

< 0.15 

~~ 

Highly organic soils Primarily orgnnic matter. dark in color. and ownit odor m P o t  -. , 
If soil contains 15 to 29 SZ plus No. ZOO. add 'wilh sand" 

If soil contains r 30 % plus No. 200, pdominanlly sand. 

" If soil contains c 30 % plus No. ZOO. pdomiruntly 

or 'with pveI , -  whichever is predominam 

odd 'randy- to EIUUP name. 

gnvel. add 'gnwlly' to group name. 

1 &ued on the material @np the  Sin. (75-mm) dm. 
8 If field sample contained cobbla or bouldm or b d b  

Dml' 
D u x &  -'Cu - D d h  c c  

add 'with cobbles or boulders. or both' to group name 
Gnvels with 5 to 12 % ha muire dud symbols 
G W G M  well-gnded gravel with silt 
G W G C  wll-pded &ravel with clay 
GPGM poorly graded gnvel with rill 
GP-GC poorly p d c d  gnvel vith clay 

SW-SM well-gnded sand with silt 
SW-SC well-graded sand with clay 
SP-SM poorly graded sand with silt 
SP-SC poorly gndcd sand wich clay 

'If soil contains ;c I5  % rnnd. add 'with sand" to p u p  

* if firm c h i *  .I a-ML ute dud symbol GCGM. or 

" If firm am organic. add 'with orgnic fino' to p u p  

' If soil contains a I 5  % gnvel. add 'with gravel' to p u p  

' If Attnberp limiu plot in hatched am. soil is  a CL-ML 

name. 

SC-SM. 

name. 

name. 

silty chy. 

PI E 4 and plou on or above 'A' line. 
PI c 4 or plou below 'A' l ine 

PI plots below 'A' linc 
'Sands with 5 to 12 96 finer require dwl symbols 'PI plou on or above 'A' line. . 

.UNtFIED SOIL CLASSIFICATION SYSTEM 
(BASED ON ASTM D-2487) 



BUCKLAND RIVER BARS 
LOCATION AND ACCESS 

The sampled sand and gravel  bars i n  t he  Buckland R iver  are loca ted  about two 
mi les  upstream from the  v i l l a g e .  One sand and grave l  bar  i s  on t he  opposi te 
(east )  bank o f  t he  r i v e r  wh i l e  t he  o ther  i s  on t he  west s i de  o f  t he  r i v e r .  No 
haul road e x i s t s  t o  e i t h e r  o f  these sources and a w in te r  haul road would have 
t o  be constructed t o  ob ta in  mate r ia l .  Mate r ia l  was removed from them t o  
cons t ruc t  t he  present a i r p o r t  and t o  prov ide small q u a n t i t i e s  o f  mate r ia l  f o r  
v i l l a g e  4-wheeler t r a i l s .  A w in te r  haul road was used t o  reach t he  s i t e  i n  
t he  spr ing  a f t e r  i c e  on the r i v e r  had thickened. Use o f  these p i t s  w i l l  be 
weather dependent and q u a n t i t i e s  ava i l ab le  w i l l  vary seasonally. 

R E S C R I P T I N  

The sandy gravel  and grave l  i n  these s i t e s  are a l l u v i a l  i n  o r i g i n ,  r e c e n t l y  
deposi ted by f lows  i n  t he  Buckland River, and cons is t  o f  well- rounded 
p a r t i c l e s  o f  dark  brown ves i cu la r  basa l t .  The gravel  i s  genera l l y  l e s s  than 3 
inches i n  diameter w i t h  l ess  than 1 percent cobbles by v i sua l  est imate.  
Occasional l a r g e  angular b locks o f  ves icu la r  basa l t ,  up t o  a diameter o f  
approximately 8 f ee t ,  were noted i n  the v i c i n i t y  and espec ia l l y  i n  f r o n t  o f  
town. These l a r g e  blocks have apparent ly been i c e - r a f t e d  t o  t h e i r  present 
l o c a t i o n  from f a r t h e r  uDstream, where bedrock l ava  f lows outcrop on t he  stream 
bank. 

ING AND STRIPPING 

No c l e a r i n g  o r  s t r i p p i n g  
low water. 

Sand and grave l  were obse 
i n  t he  r i v e r  du r i ns  June. 

s necessary as the sand and grave l  bars are bare a t  

ved t o  be present 5 t o  7 f e e t  above the wate r  l e v e l  
1993. Winter water l e v e l s  mar be lower. While 

t r a v e l l i n g  t o  t he  i i t e  v i a  boat, t he  outboard motor p r 6  s t ruck  t he  grave l  
bottom o f  t h e  r i v e r  on numerous occasions, espec ia l l y  i n  t he  v i c i n i t y  o f  t h e  
grave l  bars. 
and cover t he  gravel  bars. 

High water f lows dur ing  spr ing  breakup are 6 t o  8 f e e t  h igher  

I n v e s t i g a t i o n  us ing a s tee l  probe dur ing  June d i d  stop on seasonal ly f rozen 
mate r ia l  a t  a depth o f  4 f ee t  i n  several probe loca t ions .  
sandy g rave l  dur ing  t he  spr ing w i l l  be d i f f i c u l t .  

Ripping f rozen 

LAND STAT us 
The Buckland R iver  i s  a navigable stream arid a l l  gravel  bars are owned by the 
State  up t o  t he  o rd inary  h igh water l e v e l .  

- 1 0 -  
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The sand and grave l  i n  t h i s  source conta in  few p a r t i c l e s  smal ler  than f i n e  
sand. The grave l  bar ma te r i a l s  are su i t ab le  f o r  embankment and poss ib l y  f o r  
asphal t  aggregate and aggregate surface course. The abundance o f  sand and 
l a c k  o f  f i n e s  w i l l  r e s u l t  i n  a very so f t ,  cohesionless surface i f  t h i s  
ma te r i a l  i s  used w i thou t  adding e i t h e r  f i n e s  or asphal t  t o  s t a b i l i z e  it. 
Fines cons i s t i ng  o f  crushed rock  fragments from the  Kanik Creek bedrock source 
combined w i t h  t he  sand o r  by themselves w i l l  p rov ide a dense, compact surface 
-. 

A w in te r  haul road (probably March o r  A p r i l )  w i l l  be needed t o  t r anspo r t  
mate r ia l  from these sand and gravel  bars t o  t he  a i r p o r t .  The mate r ia l  must be 
s tockp i l ed  and al lowed t o  thaw before use i n  t he  a i r p o r t  improvements. 

Ma te r i a l  should be mined from the  sand and gravel  bars by removing a t h i n  (3  
t o  5 f o o t )  l a y e r  over a l a r g e  area. Digging deep holes i n  t h e  bar  w i l l  no t  be 
permit ted.  Such deep holes w i l l  t r a p  f i s h .  Mining w i l l  r equ i r e  a Corps o f  
Engineers permi t  and concurrence from the  Alaska Department o f  F ish  and Game. 

RE" 
Smooth t he  area mined t o  a l l ow  non- turbu lent  f l ow  over t he  bar  as water l e v e l s  
r i s e  and f a l l .  Rehab i l i t a t e  i n  accordance w i t h  an approved rec lamat ion plan.  

f 
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STATE OF ALASKA - NORTHERN REGION 
DEPARTMENT OF TRANSPORTATION 

LABORATORY TESTING REPORT 

PROJECT NAME: Bucklend Airport improvements 
PROJECT NUMBER: 30798422 
SOURCE: Bucklend River M.S. 

DEPTH (FEET) 0-1 0-1 
STATION (LOCATION) Site No.2 Site No.1 
OFFSET (FEEJ) 
LAB NO. 93-2671 93-2672 

PLASTIC INDEX 
CLASSIFICATION 
SOIL DESCRIPTION 
NATURAL MOISTURE 

SP.GR. (COARSE) 
MAX DRY DENSIN 
OPTIMUM MOISTURE 
L.A ABRASION 
DEGRADATION FACTOR 
SODIUM SULF. (CRSE) 
SODIUM SULF. (FINE) 

;r SaGr 

I 

--- 

REMARKS 
b r n l  

- Gradation is based on material passing the 3 inch sieve;according to Alaska Test Method T-7. 
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This developed source i s  an upland s i t e  about 4.5 m i les  west o f  t h e  Buckland 
A i r p o r t .  Work t o  prov ide access has been s t a r t e d  and about one-hal f  m i l e  o f  
roadway has been b u i l t  from the  s i t e .  The t e r r a i n  t h a t  must be crossed i s  
swampy, f l a t ,  and conta ins a t  l e a s t  two creeks t h a t  must be crossed - Kanik 
Creek and Keeyuk Creek. An undersized c u l v e r t  i s  i n  p lace a t  t he  Kanik Creek 
Crossing. Both w i l l  r equ i r e  subs tan t ia l  p ipes o r  small bridges. Add i t iona l  
work on extending t h i s  haul road t o  t he  v i l l a g e  i s  scheduled f o r  t he  summer o f  
1994. 

P E S C R I P T U  

The mate r ia l  i n  t h i s  s i t e  cons is ts  o f  g r a n i t i c  bedrock t h a t  i s  covered w i t h  a 
2 t o  5 f o o t  t h i c k  l a y e r  o f  co l luv ium cons is t ing  o f  s i l t  and angular rock  
fragments. The s i t e  i s  developed on the lower slopes o f  a se r ies  o f  rounded 
h i l l s  t h a t  r i s e  g radua l l y  t o  he ights  o f  over 1100 fee t .  Buckland a i r p o r t  i s  
a t  an e l e v a t i o n  o f  30 fee t .  The quarry i s  on a h i l l  about 400 f e e t  h igher  
than Buckland. The coarse ly  c r y s t a l l i n e  g r a n i t i c  mate r ia l  appears t o  be a 
quartz-monzonite porphyry. Jo i n t s  exposed i n  t he  worked area are 2 t o  5 f e e t  
apar t  and have r a t h e r  random or ien ta t ions .  Three t o  f ou r  f e e t  o f  t h e  bedrock 
supface i s  weathered and some o f  t he  mate r ia l  i s  sand- l ike.  Add i t iona l  
outcrops o f  s i m i l a r  g r a n i t e  were seen f a r t h e r  up. the slope a t  a d is tance o f  
approximately one quar te r  m i le .  Much o f  t h i s  surface l a y e r  has been removed 
from the  developed area t o  const ruct  t he  beginnings o f  an access road. The 
shor t  segment b u i l t  i s  i n  r e l a t i v e l y  good cond i t i on  and i s  20 t o  25 f e e t  wide. 
Where t h e  e x i s t i n g  access road crosses low l y i n g  areas t he  embankment i s  i n  
poor cond i t ion .  

Harder mate r ia l  o f  a l ess  weathered, more massive nature i s  present i n  t he  
f l o o r  o f  t h e  worked area. B las t i ng  w i l l  be necessary t o  ob ta i n  deeper 
ma te r i a l .  Crushing w i l l  be necessary t o  produce des i red gradat ions.  

W G  AND STRIPPING 

Alder  brush clumps 50 t o  200 f e e t  apar t  grow on t he  slopes. 
are 8 t o  10 f e e t  t a l l .  Low moss and l i chens  cover t he  rocky sur face between 
a lde r  clumps. Overburden cons is t ing  o f  mixed s i l t  and rock fragments covers 
t he  bedrock. Th is  c o l l u v i a l  l a y e r  ranged from 2 t o  8 f e e t  t h i c k  i n  t he  
developed area. 

I nd i v i dua l  clumps 

lhuBJMu 
No water t a b l e  was observed, however, seepage from the  surface o f  t he  
surrounding permafrost may en te r  t he  s i t e  from h igher  slopes. 



A t  t h i s  l a t i t u d e  and e l eva t i on  pe renn ia l l y  f rozen ground should be expected 
w i t h i n  1 o r  2 f e e t  o f  t he  surface. 

F;' 
. 

l&wAm& 
The l o c a l  n a t i v e  v i l l a g e  corporat ion o r  t he  reg ional  co rpora t ion  own t he  land 
and t he  con t rac to r  w i l l  need t o  coordinate use o f  t he  s i t e  w i t h  t h e  
corporat ions.  
develop t h i s  s i t e .  

V i l l a g e  leaders have i n d i c a t . 4  t he  corpora t ion  des i res t o  

QUALITY OF H A T W  S 

Laboratory t e s t s  are attached. 
i nd i ca ted  an Los Angeles Abrasion percentage l oss  o f  54 and a degradation t e s t  
value o f  21. The s p e c i f i c  g r a v i t y  o f  the coarse and f i n e  mate r ia l  i s  2.61 and 
2.59, respec t i ve ly .  

Resul ts from a 1993 Los Angeles Abrasion t e s t  gave a l oss  o f  49 percent.  The 
degradat ion t e s t  gave a r e s u l t  o f  55. The s p e c i f i c  g r a v i t y  o f  t he  coarse and 
f i n e  mate r ia l  i s  2.64. The sodium s u l f a t e  l oss  on t he  coarse mate r ia l  was 
10.6. 

Results from a sample c o l l e c t e d  i n  1992 

- 
A winte r  haul road (probably March o r  A p r i l )  would be needed t o  t r anspo r t  
mate r ia l  f rom t h i s  s i t e  unless t he  haul road cons t ruc t ion  has been completed. 

The s i t e  was opened wh i le  t he  ground was frozen. Equipment was moved t o  t he  
s i t e  over a f rozen w in te r  t r a i l .  
compaction o f  t he  roadway by haul ing equipment. There i s  no summer access 
unless t he  haul road i s  completed before t he  a i r p o r t  cont rac t  i s  awarded. 

Ripping t he  overburden and 2 t o  5 f e e t  o f  t he  weathered rock may be poss ib le  
bu t  d r i l l i n g  and b l a s t i n g  t o  remove deeper unweathered mate r ia l  w i l l  be 
necessary. 

The owners must be contacted t o  determine how they des i r e  t o  develop t he  s i t e .  
Add i t iona l  area w i l l  need t o  be s t r ipped  o f  overburden t o  p rov ide  adequate 
area f o r  s i t e  development. The f l o o r  should be sloped t o  a l low drainage and 
keep t he  work area dry .  

Summer work l a t e r  permi t ted  placement and 

&HA6 I L I T A T I  OM 

Rehab i l i t a t e  i n  accordance w i t h  a reclamat ion p lan approved by t he  p roper ty  
owners. 
t h a t  w i l l  be requi red.  

Smoothing the work area and s lop ing backslopes t o  14:l may be a l l  
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STATE OF ALASKA - NORTHERN REGION 
DEPARTMENT OF TRANSPORTATION 

LABORATORY TESTING REPORT 

PROJECT NAME: Buckland Airport Improvements 
PROJECT NUMBER: 30798422 
SOURCE: Kanik Creek M.S. 
SAMPLED BY: 

DEPTH (FEET) 
STATION (LOCATION) 
OFFSET (FEET) 

I LAB NO. 

Gravel 

# l O  
~ Sand #30 

WW 
*IO0 

I .005mn 
~ 

Clay .002mn 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

LlOUlD LIMIT 
PLASTIC INDEX 
CLASSlFlCATlON 
SOIL DESCRIPTION 
NATURAL MOISTURE 
SP.GR. (FINE) 
SP.GR. (COARSE) 
MRX DRY DENSIN 
OPTIMUM MOISTURE 
L A  ABRASlON 
DEGRADATION FACTOR 
SODIUM SULF. (CRSE) 
SODIUM SULF. (FINE) 

I.D. Benne 

92-1 
2-4 

Kanik Cr. 

93-31 02 

97 
91 
87 
80 
76 

39 
22 
16 

4 

- 
NV 
NP 

SW-SM 
3EDROCK 

6.4 
2.59 
2.61 

133.3 
6.4 
54 
21 

A.  Morrow . 
Kanik Cr. I Kanik Cr. I 1 1 1 1 

I I I I I I 

NP I 
3EDROCK BEDROCK 

2.4 
2.64 
2.64 

49 
55 

10.6 

REMARKS 

. Gradation ie based on material passing the 3 inch sieve, according to Alaska Test Method 1.7. 
See graphic logs for amount of t3  inch material, il any. 
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