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of  aggrega te  resources  i n  L e g i s l a t i v e l y  Designated Replacement 
Pool  Land p a r c e l s  i n  t h e  Ta lkee tna  C-1 Quadrangle, Alaska. 

Locat ion,  s i z e ,  and c o s t  range  f o r  subsurface e x p l o r a t i o n  
of aggrega te  r e sou rces  i n  a p a r c e l  of L e g i s l a t i v e l y  Designated 
Replacement Pool Land i n  t h e  Talkeetna D-1 Quadrangle, Alaska. 

Locat ion,  s i z e ,  and c o s t ' r a n g e  f o r  subsurface e x p l o r a t i o n  
of aggrega te  resources  i n  a p a r c e l  of L e g i s l a t i v e l y  Designated 
Replacement Pool Land i n  t h e  Ta lkee tna  Mountains C-6 Quadrangle,  
Alaska. 



P l a t e  86. Loca t ions ,  s i z e s ,  and c o s t  range f o r  subsur face  exp lo ra t ion  
of aggrega te  resources i n  L e g i s l a t i v e l y  Designated Replacement 
Pool  Land pa rce l s  i n  t he  Talkeetna Mountains D-6 Quadrangle, 
Alaska. 

P l a t e  87. Loca t ions ,  s i z e s ,  and c o s t  range f o r  subsur face  exp lo ra t ion  
of aggrega te  resources  i n  L e g i s l a t i v e l y  Designated Replacement 
Pool  Land pa rce l s  i n  t h e  Tanacross A-5 Quadrangle, Alaska. 

P l a t e  88. Locat ions,  s i z e s ,  and c o s t  range f o r  subsur face  exp lo ra t ion  
of aggrega te  resources i n  L e g i s l a t i v e l y  Designated Replacement 
Pool  Land pa rce l s  i n  t h e  Tanacross B-6 Quadrangle, Alaska. 

P l a t e  89. Loca t ions ,  s i z e s ,  and c o s t  range f o r  subsur face  exp lo ra t ion  
of aggrega te  resources i n  L e g i s l a t i v e l y  Designated Replacement 
Pool  Land pa rce l s  i n  t h e  Tanacross C-6 Quadrangle, Alaska. 



Estimated Exploration Costs for Dollar Valuation 
of Aggregate Resources in Mental Health Grant (Trust) Lands 
and Legislatively Designated Replacement Pool Lands in Alaska 

Introduction 

In August 1987, the Division of Geological and Geophysical Surveys 
(DGGS) was asked by the Division of Land and Water Management (DLWM) 
to initi.ate an assessment of sand-and-gravel resources in 1) lands 
originally granted to the State of Alaska by the federal government 
for the purpose of supporting mental-health programs in Alaska 
[Mental Health Grant (Trust) Lands] and in 2) state lands comprising 
a pool from which Mental Health Grant (Trust) Lands and resources 
could be replaced [Legislatively Designated Replacement Pool Lands]. 
In DGGS Public Data Files 87-28 and 88-2, five classes of aggregate 
potential were assigned to about 1.0 million acres of Mental Health 
Grant (Trust) Lands and to about 8.6 million acres of Legislatively 
Designated Replacement Pool Lands (Reger, 1987, 1988). 

Subsequently, the Department of Natural Resources (DNR) Mental Health 
Lands Officer requested that DGGS provide the dollar value for each 
parcel identified in the two previous studies. When told that 
inadequate data exist to provide this information, he requested that 
DGGS estimate the costs of collecting necessary subsurface data. 
The purpose of this report is to summarize the results of that 
cost estimate. 

Methodology 

A standard procedure for evaluating the quantity, quality, and 
market value of a given sand-and-gravel deposit involves 
1) consideration of existing information, 2) collection of new field 
data, 3) collection of new laboratory data, 4) feasibility analysis, 
and 5) report preparation (fig. 1). To date, only part of step 1, 
the initial office appraisal, has been accompli.shed for the mental 
health land replacement program: 1) aggregate potential was 
determined for the lands under consideration, and 2) high- and very 
high-quality targets (potential classes IV and V) are identified for 
further exploration (Reger, 1987, 1988). The final phase of the 
initial office appraisal is to estimate the cost of further data 
collection and sample analysis. 

To establish a reasonable basis for estimating the costs of 
collecting necessary field and laboratory data, I initially contacted 
senior personnel in the Engineering Geology Section of the Alaska 
Department of Transportation and Public Facilities (DOTPF). In their 
estimates, they use figures of $10,000 to $12,000 per 40-acre parcel 
as the cost of subsurface exploration and sampling, subsequent 
laboratory analyses, and final report preparation. Relatively minor 
costs of reconnaissance geologic studies in existing gravel pits near 
parcels to be drilled (for the purpose of verifying subsurface 



1 OFFICE APPRAISAL 

Literature review 
Collate unpublished data 

Data analysis 

DETAILED FIELD INVESTIGATION 

Surface mapping and sampling 
Subsurface exploration and sampling 

4 

DETAILED LABORATORY STUDIES- 

Sieve analyses 
Rapid sediment analysis 

X-ray analysis 
Petrologic/Petrographic studies 

2 

FEASIBILITY ANALYSIS 

~nvironmental factors 
Beneficiation requirements 
Engineering considerations 

Economic factors 

REPORT PREPARATION 

Field targets identified 

Volume of aggregate 
Laboratory samples 

Uses of aggregate 
Cost of aggregate 
Permit requirements 

Mining plan 
Transportation plan 

Marketing plan and forecast 

Final report 0 
Figure 1. Standard procedures for evaluating sand-and-gravel 

deposits and products of each step in the process. 



in format ion)  a r e  included i n  t h e s e  f i g u r e s .  Personnel c o s t s  a r e  no t  
inc luded  i n  t h e s e  f i g u r e s  but  must be added once t h e  s i z e  of t h e  
a r e a  t o  be explored i s  determined. I n  c a l c u l a t i n g  personnel  c o s t s ,  
an  assumption i s  made t h a t  a three-man f i e l d  crew (one g e o l o g i s t ,  
two d r i l l e r s )  w i l l  r equ i r e  3 t o  4 days t o  d r i l l  and sample one 
40-acre s i t e  and a three-man l a b o r a t o r y  team (two geo log i s t s ,  one 
a s s i s t a n t )  w i l l  r equ i r e  3 t o  4 days t o  ana lyze  t h e  samples 
c o l l e c t e d .  The DOTPF exp lo ra t ion  p l a n  i s  designed t o  d r i l l  
boreholes  200 f e e t  a p a r t  i n  a g r i d  p a t t e r n  t o  depths of 30 f e e t ,  
un l e s s  shal low groundwater i s  encountered;  i n  t h a t  case ,  
boreholes  a r e  extended t o  a depth of 40 f e e t ,  t h e  ope ra t iona l  
l i m i t  of c lamshel l  d rag l ines .  These assumptions and f i g u r e s  
form t h e  b a s i s  f o r  t h e  c a l c u l a t i o n s  made dur ing  t h i s  s tudy.  

Because subsur face  explora t ion  of a l l  9.6 m i l l i o n  a c r e s  under 
cons ide ra t ion  would be p r o h i b i t i v e l y  expensive ($2.4 b i l l i o n  t o  
$3.0 b i l l i o n ) ,  two c r i t e r i a  were e s t a b l i s h e d  t o  l i m i t  land a r e a .  
F i r s t ,  only lands  wi th  high and ve ry  h igh  aggregate  p o t e n t i a l  
( c l a s s e s  I V  and V )  were chosen. Second, because c l e a r i n g  land 
and b u i l d i n g  access  roads t o  undeveloped resources  i s  very 
expensive,  a d i s t ance  of 1 mi le  between p o t e n t i a l  aggregate  
sources  and e s t ab l i shed  t r a n s p o r t a t i o n  r o u t e s  (roads,  r a i l r o a d s ,  
n a v i g a t i b l e  coas t s )  was s e t  a s  a maximum l i m i t .  Af te r  lands  
meeting t h e s e  c r i t e r i a  were i d e n t i f i e d ,  t h e  next  s t e p  involved 
c a l c u l a t i n g  p a r c e l  a r eas .  

Acreages of a l l  pa rce l s  [ i nc lud ing  Mental Heal th Grant (Trus t )  
Lands f o r  which acreages of p a r c e l s  w i t h  DLWM i d e n t i f i e r  numbers 
were no t  a v a i l a b l e ]  were determined us ing  a Lasico Model L30 
Compensating Polar  Planimeter.  While looking through t h e  c e n t e r i n g  
c i r c l e  i n  t h e  magnifying t r a c i n g  l e n s  on t h i s  instrument ,  t h e  
ope ra to r  cont inuously follows p a r c e l  boundaries  once around t h e  
p a r c e l ,  reads  t h e  d i a l s ,  and (us ing  a conversion f a c t o r )  c a l c u l a t e s  
t h e  a r e a  of t h e  pa rce l .  This  ins t rument  can r ap id ly  and a c c u r a t e l y  
determine t h e  a r e a s  of r egu la r  and i r r e g u l a r  pa rce l s .  

Sources of poss ib l e  e r r o r  i n  a r e a  t h a t  a r e  incorporated dur ing  t h e  
measurement process  a r e  of concern and were eva lua ted .  I n  my 
opinion,  t h e  most s e r ious  source of a r e a  e r r o r  i s  i n c o r r e c t  p l o t t i n g  
of p a r c e l  boundaries on maps provided f o r  t h i s  s tudy ,  e s p e c i a l l y  
f o r  p l o t s  of Mental Health Grant (Trus t )  Lands. In  s e v e r a l  c a s e s ,  
boundary l i n e s ,  which undoubtedly a c t u a l l y  fo l low s e c t i o n  l i n e s ,  
were crudely  p l o t t e d ,  r e s u l t i n g  is  displacements  of over 100 f e e t  
(e .g . ,  p a r c e l  F091 i n  Fairbanks D-2 Quadrangle).  Cumulative e r r o r s  
from t h i s  source may be an  order  of magnitude (10 times) g r e a t e r  
t han  e r r o r s  from other  sources.  Area e r r o r  i s  a l s o  introduced by 
d i s t o r t i o n  each time a map i s  xeroxed. The ' o r i g i n a l '  maps used 
t o  p l o t  a r e a s  measured i n  t h i s  s tudy  a r e  second o r  perhaps t h i r d  
genera t ion  xerox copies .  Changes i n  s i z e  due t o  xerox d i s t o r t i o n  
are compensated by determining new conversion f a c t o r s  (found by 
t ak ing  a planimeter  reading around mile-square s ec t ion )  f o r  each 
gene ra t ion  of map. For t h e  arm adjus tments  s e t  up on t h e  planimeter  
dur ing  t h i s  s tudy and kept cons t an t ,  a planimeter  reading of 0.065 



equals 640 acres. Error due to this source was determined to be 
less than 1 percent during three test measurements of parcel 5757, 
which occupies an entire secti.on in the Tyonek B-1 Quadrangle. A 
third source of error is incorporated during the process of actually 
following boundary lines. Failure to keep the guide circle in the 
tracing lens centered directly over the line is not uncommon; 
however, minor deviations on one side of the line and then the 
other are compensating so that the error finally introduced is 
very small. 

To evaluate measurement reproducibility, three measurements were 
made of four parcels of different sizes in four different 
quadrangles. Variation between all measurements in a given 
parcel was less than 1 percent and variation was logarithmically 
related inversely to the size of the area being measured (fig. 2). 
Planimeter readings of larger areas were more uniform (in terms of 
percent deviation) than readings of smaller areas. To avoid 
errors of measurement, small parcels (less than 20 acres) were 
measured cumulatively until uniform readings were obtained. Some 
very small, irregular parcels (e.g., parcel S227C in the Kenai 
C-3 Quadrangle) had to be measured up to 10 times before reasonable 
consistency was achieved. 

Data Presentation 

Table 1 summarizes measured land areas and ranges of estimated 
exploration costs for about 77,000 acres in 268 parcels or blocks 
of parcels [representing parts or all of 722 parcels of Mental 
Health Grant (Trust) Lands identified by DLWM] in 37 quadrangles. 
Questionable values are noted in the footnote. Locations of parcels 
and blocks of parcels are shown in Plates 1 through 37. A total of 
54 remote parcels that did not meet the selection proximity criterion 
were not evaluated during this study, even though they have high or 
very high aggregate potential. Two parcels (F872 in the Fairbanks 
B-1 Quadrangle and parcel C063B in the Skagway B-4 Quadrangle) could 
not be located on the maps provided and so were not evaluated. 

Table 2 summarizes measured land areas and ranges of estimated 
exploration costs for about 149,000 acres of selected Legislatively 
Designated Replacement Pool Lands. Plates 38 through 89 illustrate 
corresponding parcels, their sizes, and the range of estimated costs 
for a field exploration program in each parcel. A total of 16 
separate legislatively designated areas (parks, preserves, refuges, 
forests, etc.) are represented in the 52 quadrangles. 

Table 3 lists personnel costs that will be incurred during field, 
laboratory, and report-writing phases of the proposed aggregate 
evaluation, based on DOTPF figures. Because entry-level salaries 
and benefits were used in these cal~ulations, personnel costs 
should be considered as minimum values. 





TOTAL RANGE OF 
QUADRANGLE PARCEL NUMBERS* ACREAGE ESTIMATED COSTS 

Anchorage C-6 

Anchorage A-8 S641 - 2642 58.2 $14,550 - 17,460 
Anchorage B-6 S1254 794. ga 198,725 - 238,470 

S1260 97.3 24,325 - 29,190 
S1261b 48. 6b 12,150 - 14,580 
S1262 601.0 150,250 - 180,300 
~ 1 2 6 3 '  48.6' 12,150 - 14,580 
S1253 1,212.2 303,050 - 363,660 

51255 - S1257 77.4 19,350 - 23,220 
S1263A 14.7 3,675 - 4,410 
S1265 14.7 3,675 - 4,410 
S1266 12.8 3,200 - 3,840 

S1267 - S1271 542.7 135,675 - 162,810 
S1272 - S1279 339.2 84,800 - 101,760 

S1280 9,745.3 2,436,325 - 2,923,590 
S1281 184.3 46,075 - 55,290 

S1282 - S1284 310.4 77,600 - 93,120 
S1285 19.2 4,800 - 5,760 
S1305 2,191.4 547,850 - 657,420 

S1306 - S1311 213.1 53,275 - 63,930 
S1332 - S1336 213.1 53,275 - 63,930 

S 1337 7 .Od 1,750 - 2,1OOd 
Anchorage C-7 S1164 5.1 1,275 - 1,530 

* Loca t ions  of p a r c e l s  and p a r c e l  b l o c k s  are shown on P l a t e s  1 th rough  37. 

a. I n c l u d e s  19.2 a c r e s  of p a r c e l  S1254 i n  Anchorage C-6 Quadrangle .  

b .  I n c l u d e s  9.6 a c r e s  of p a r c e l  S1262 i n  Anchorage C-6 Quadrangle .  

c .  I n c l u d e s  9.6 acres of p a r c e l  S1263 i n  Anchorage C-6 Quadrangle .  

d.  Small  s i z e  and i r r e g u l a r  shape  o f  t h i s  p a r c e l  i n c r e a s e  measurement 
e r r o r  and make c a l c u l a t e d  area and c o s t s  of e x p l o r i n g  a g g r e g a t e  
r e s o u r c e s  s u s p e c t .  

T a b l e  1. Est imated f i e l d  and l a b o r a t o r y  c o s t s  by quadrang le  and  p a r c e l  o r  
p a r c e l  b l o c k  f o r  d o l l a r  v a l u a t i o n  o f  s e l e c t e d  high- and v e r y  h i g h - p o t e n t i a l  
sand-and-gravel d e p o s i t s  i n  Mental  H e a l t h  Grant ( T r u s t )  Lands i n  Alaska.  



TOTAL RANGE OF 
QUADRANGLE PARCEL NUMBERS* ACREAGE ESTIMATED COSTS 

Anchorage C-8 S830 - S835 
S842 - S843 
S899 - 5914 

S1019 
S1020 

S1022 - S1023 
S1024 - S1025 
S1026 - S1031 

51032 
S1035 - S1036 
S1037 - S1040 

S1108 
S1128 
S1129 

S1130 - S1136 
S1137 - S1146 

S1167 
S1170 

S1345 - ~ 1 3 4 7 '  
S1389 - S1391 
S1442 - S1444 
S1450 - S1454 

Anchorage D-4 

e .  Small s i z e s  and i r r e g u l a r  shapes of s e v e r a l  p a r c e l s  i n  t h i s  b lock  
i n c r e a s e  measurement e r r o r  and make c a l c u l a t e d  a r e a  and c o s t s  of 
exp lo r ing  aggregate  resources  suspec t .  

f .  Small s i z e s  and i r r e g u l a r  shapes of s c a t t e r e d  pa rce l s  i n c r e a s e  
measurement e r r o r  and make c a l c u l a t e d  a r e a  and c o s t s  of exp lo r ing  
aggrega te  resources  suspec t .  

g. Inc ludes  a t  l e a s t  19.2 a c r e s  of p a r c e l s  S1037 - S1040 i n  Tyonek C-1 
Quadrangle. However, base map provided w a s  very poorly xeroxed and 
does n o t  show a l l  boundary l i n e s .  Therefore,  va lues  f o r  ac reage  and 
e x p l o r a t i o n  c o s t s  must be cons idered  minimal. 

h. Inc ludes  a t  l e a s t  9 .6  a c r e s  of p a r c e l  S1108 i n  Tyonek C-1 Quadrangle. 
However, base map provided w a s  very  poorly xeroxed and does n o t  show 
a l l  boundary l i n e s .  Therefore,  va lues  f o r  acreage and e x p l o r a t i o n  
c o s t s  must be considered minimal. 

i. Inc ludes  213.1 a c r e s  of p a r c e l  S1128 i n  Tyonek C-1  Quadrangle. However, 
base  map provided w a s  very  poor ly  xeroxed and does no t  snow a l l  boundary 
l i n e s .  Therefore,  va lues  f o r  acreage  and exp lo ra t ion  c o s t s  must be 

' 

considered minimal. 

j. Inc ludes  48.6 ac re s  of p a r c e l s  S1345 - S1347 i n  Anchorage D-5 
Quadrangle. 

Table 1 (cont inued)  



* TOTAL RANGE OF 
QUADRANGLE PARCEL NUMBERS ACREAGE ESTIMATED COSTS 

Anchorage D-8 S1178 135.7 $33,925 - 40,710 
S1179 165.1 41,275 - 49,530 

Big Del ta  B-6 F853 116.5 29,125 - 34,950 
F854k 116.5k 29,125 - 34,950 
F8701 271 .41 67,850 - 81,420 
F87 1 1,037.4 259,375 - 311,220 
F879 48.6 12,150 - 14,580 
F880 39 .O 9,750 - 11,700 
F881 48.6 12,150 - 14,580 
~ 8 8 6 ~ ;  1,639.0; 409,750 - 491,700 
F080A 3,180.8 795,200 - 954,240 
F070 397.4 99,350 - 119,220 
F0 7 0A 106.9 26,725 - 32,070 
F070B 698.2 174,550 - 209,460 
F0 7 80 67.8 16,850 - 20,340 
F725 2 , 2 1 1 . 2 ~  522,800 - 663,330 

F760 - F763 135.7 33,925 - 40,710 
~ 7 6 4 '  911.4' 227,850 - 273,420 

Big Delta D-5 
Big Del ta  D-6 

k. Inc ludes  39.0 a c r e s  of p a r c e l  F870 i n  Fa i rbanks  B-1 Quadrangle. 

1. Inc ludes  67.9 a c r e s  of p a r c e l  F871 i n  Fa i rbanks  B-1 Quadrangle. 

m. Inc ludes  882.4 a c r e s  of p a r c e l  F886A i n  Fa i rbanks  B-1 Quadrangle. 

n. Measured only  a r e a  of high- and very  h igh -po ten t i a l  f l oodp la in  and low- 
t e r r a c e  d e p o s i t s  of Chena River and avoided low-potent ia l  upland 
d e p o s i t s  i n  p a r c e l  F080A. 

o. Measured only  a r e a  of high- and ve ry  h i g h - p o t e n t i a l  f l oodp la in  and low- 
t e r r a c e  d e p o s i t s  of Chena River and avoided low-potent ia l  upland 
d e p o s i t s  i n  p a r c e l  F725. Inc ludes  2,307.8 acres of p a r c e l  F725 i n  
Fairbanks D-1 Quadrangle. 

p. Measured only  a r e a  of high- and very  h igh -po ten t i a l  f l oodp la in  and 
low-terrace d e p o s i t s  of Chena River  and avoided low-potent ia l  upland 
d e p o s i t s  i n  p a r c e l  F764. Inc ludes  48.6 acres of  p a r c e l  F764 i n  
Fa i rbanks  D-1 Quadrangle. 

Table 1 (can t inued)  



* TOTAL RANGE OF 
QUADRANGLE PARCEL NUMBERS ACRFAGE ESTIMATED COSTS 

Big Del ta  D-6 F765 - F766 67.8 $16,850 - 20,340 
F767 - F768 77.4 19,350 - 23,220 

F769 28.8 7,200 - 8,640 
F769A & F769B 48.6 12,150 - 14,580 

F770 - F771 9.6 2,400 - 2,880 
F772A 39.0 9,750 - 11,700 

Fairbanks B-1 F86 9 48.6 12,150 - 14,580 
Fairbanks B-5 F5 18 106.9 26,725 - 32,070 
Fairbanks C-1 F817 165.1 41,275 - 49,530 

F832 3,801.0 950,250 - 1,140,300 
Fairbanks D-1 F709 - F711 474.9 118,725 - 142,470 

F713 - F716 106.9 26,725 - 32,070 
F726 9.6 2,400 - 2,880 

F7 2 7A 2,802.6 700,650 - 840,780 
F731 - F735 1,202.6 300,650 - 360,780 
F779 - ~ 8 1 6 ~  3,927.0q 981,750 - 1,178,100 

Fairbanks D-2 F091 203.5 50,875 - 61,050 
F094 - F095r 48.6, 12,150 - 14 ,580r 
F096 - F105 97.3 24,325 - 29,190 
F106 - F108 28.8 7,200 - 8,640 
F109 - F113 174.7 43,675 - 52,410 

F114 67.8 16,850 - 20,340 
F115 19.2 4,800 - 5,760 

F116 - F117 97.3 24,325 - 29,190 
F139 - F140 48. 6d 12,150 - 14,589 

F14 1A 7.0 1,750 - 2,100 
F702 - F703 300.8 75,200 - 90,240 

F7 12 39.OS 9,750 - 11,7OOs 
Fairbanks D-3 F146 - ~ 1 4 9 '  87.0 21,750 - 26,100 

q. Includes 2,191.5 a c r e s  of p a r c e l s  F779 - F816 i n  t h e  Fairbanks D-2 
Quadrangle. 

r. Boundary l o c a t i o n s  and acreage  of p a r c e l s  F096 - F105 are h ighly  
suspec t ;  t h e r e f o r e ,  e s t ima ted  c o s t s  of e x p l o r a t i o n  are h ighly  
ques t  ionable .  

s. Boundary l o c a t i o n s  and acreage  of p a r c e l s  F146 - F149 a r e  h igh ly  
suspec t ;  t h e r e f o r e ,  es t imated  c o s t s  of e x p l o r a t i o n  are h ighly  
ques t  ionable .  

Table 1 (cont inued)  



* TOTAL RANGE OF 
QUADRANGLE PARCEL NUMBERS ACREAGE ESTIMATED COSTS 

Healy D-4 ~ 6 0 2 ~  

Juneau B-5 

Juneau B-6 

Kenai B-3 

t .  Boundary loca t ions  and acreage of t h i s  pa rce l  a r e  h igh ly  suspect ;  
therefore ,  est imated c o s t s  of explora t ion  a r e  h ighly  ques t ionable .  

u. Includes 814.5 ac res  of p a r c e l  C481 i n  Juneau B-6 Quadrangle. 

v. The s i z e  and shape of t h i s  i s l a n d  i n  t h e  Kenai River l i k e l y  changed 
a f t e r  the  base map was r ev i sed  i n  1980. Therefore, ca l cu la t ed  
acreage and a s t s  of exp lo ra t ion  a r e  suspect .  

Table 1 (continued) 



* TOTAL RANGE OF 
QUADRANGLE PARCEL NUMBERS ACREAGE ESTIMATED COSTS 

Kenai B-3 

Kenai B-4 

Kenai C-2 

Kenai C-3 

W. Small s i z e s  and i r r e g u l a r  shapes of t h e  two pa rce l s  i n  t h i s  block 
increase  measurement e r r o r  and make ca lcu la ted  acreage and c o s t s  
of exploring aggregate resources suspect .  

Table 1 (continued) 



JC TOTAL RANGE OF 
QUADRANGLE PARCEL NUMBERS ACREAGE ESTIMATED COSTS 

Seldovia  B-5 

Seldovia  C-4 

Skagway A-1 
Skagway A-2 

Kenai C-4 S315 - S321 
5322 - S329 
S330 - S331 
5332 - S335 

S336 
S337 - S346 
S347 - S354 

S354A - S354G 
S355 
S356 

S399 - S403 
S403A 

S404 
S405 & S405A 

S406 
S407 

S408 - S411 
S418 & S418A 

S435 
S444 
5448 

S456 - S459 
S460 - S461 
S462 - S465 

S467 
S1498C 
S1500 
S1486 

S1487 - S1488 
S1489 
S1490 

C393 
C306 
C307 

C327 - C333 
C335A, C347 - C350, 

C347A & C347B 
C338, C345A & 

C346A 
C352 & C352A 

C355 
C359 - C361, C361A 

& C361B 
C388 

x. Locat ions of boundaries  and i r r e g u l a r  shapes of s e v e r a l  p a r c e l s  are 
h igh ly  suspec t  i n  t h i s  block, i n c r e a s i n g  measurement e r r o r  and making 
c a l c u l a t e d  acreage  and c o s t s  of exp lo r ing  aggrega te  very ques t i onab le .  

Table 1 (cont inued)  



Skagway B-3 

* TOTAL RANGE OF 
QUADRANGLE PARCEL NUMBERS ACREAGE ESTIMATED COSTS 

Skagway B-2 ~ 1 4 5 '  572.2; $143,050 - 171,660 
~ 1 4 6 '  10.2, 2,550 - 3,060, 
C200 24.3, 6,075 - 7,290, 
C222 24.3 6,075 - 7,290 
C223 28.8 7,200 - 8,640 
C227 48.6d 12,150 - 14,a80 
C2 35 2.6d 6 5 0 - 7 8 0  

C236 & C236A 5.1 1,275 - 1,530 
C243 - C247 359.0 89,750 - 107,700 
C248 & C262 53.1 13,275 - 15,930 
C251 - C252 53. Id 13,275 - 15,939 

C255 7 .O 1,750 - 2,100 
C260 - C261 87 .O 21,750 - 26,100 
C263 - C4g7 213. laa 53,275 - 63,930 

C070 931.2 232,800 - 279,360 
C089 24.3, 6,075 - 7,290e 

C090, C090A & 24.3 6,075 - 7,290 
C09 1 
C099 5.1 

d 
1,275 - 1,530 

d 

C104 - CQ95 67. 8ab 16,850 - 20,340 
C119 48.6 12,150 - 14,580 

C126 - C128 & 28.8 7,200-8,640 
C128A 
C132 39 .Ow 9,750-11,7OQ 

C133 - C134 9.6d 2,400-2,880d 
C135 14.7 3,675-4,410 
C136 28.8, 7,200-8,640e 

C137 - C139 19.2 4,800-5,760 
C147 - C149 92.2 23,050-27,660 
C150 - C156 213.1 53,275-63,930 
C157 - C159 135.7 33,925-40,710 

C16 1 53.1 13,275-15,930 
C163 - C164 97.3 24,325-29,190 
C165 - C167 97. 3w 24,325-29,19Q 
C168 & C168A 28.8 7,200-8,640 
C170 & C171A 48.6 12,150-14, 580 

C17 1 19.2 4,800-5,760 

y. Includes 523.6 a c r e s  of p a r c e l  C145 i n  Skagway B-3 Quadrangle. 

z .  Includes 33.9 a c r e s  of p a r c e l  C146 i n  Skagway B-3 Quadrangle. 

aa.  Measured only a r e a  of high- and very h igh -po ten t i a l  f l oodp la in  and 
low-terrace d e p o s i t s  of Chilkat  River and avoided low-potent ial  
upland depos i t s  i n  p a r c e l  C070. 

ab. Includes 12.1 a c r e s  of pa rce l  C119 i n  Skagway B-4 Quadrangle. 

Table 1 (continued) 



TOTAL RANGE OF 
QUADRANGLE PARCEL NUMBERS* ACREAGE ESTIMATED COSTS 

Skagway B-3 C172 - C176 
C175A 
C178 

C189, C189A, 
C189B & C190 

C192 - C193 
C193A 

C194 - C195 
C197 - C199 
C201 - C204 

C206 
C213 

C215 - C216 
C2 18 
C013 
C018 

Skagway B-4 

Talkee tna  A-1 

Talkee tna  B-1 

51194 39.0 
S1194A 77.4 
S1192 12.8 
S1193 24.3 

S1195 - S1202 & 465.3 
S1204 - S1209 
S1210 - S1227 542.7 
S1229 - S1252 688.6 

Tyonek B-1 S757 640.0 
S825 58.2 

ac .  Measured only a r e a s  of high- and very h igh -po ten t i a l  f l o o d p l a i n  
and low-terrace d e p o s i t s  of K len in i  River and avoided low-potent ial  
upland depos i t s  i n  p a r c e l s  C035 - C050. 

ad. Measured only a r e a s  of high- and very h igh -po ten t i a l  f l o o d p l a i n  and 
low-terrace d e p o s i t s  of K len in i  River and avoided low-potent ial  
upland depos i t s  i n  p a r c e l s  C051 - C062. 

Table 1 (copt inued)  



* TOTAL RANGE OF 
QUADRANGLE PARCEL NUMBERS ACREAGE ESTIMATED COSTS 

Tyonek C - 1  

Tyonek D-1 

S1189 - S1190 67.8 16,850-20,340 
T o t a l  76,906.1 $19,196,425-23,071,790 

ae. Boundary loca t ions  and acreages of p a r c e l s  S1103 - S1107 and 
S1109 - 51127 a r e  highly suspect ;  t he re fo re ,  est imated c o s t s  of 
aggregate  explora t ion  a r e  h ighly  ques t ionable .  

Table 1 (continued) 



TOTAL RANGE OF 
QUADRANGLE LEGISLATIVELY DESIGNATED AREA REPRESENTED ACREAGE * ESTIMATED COST* 

Anchorage A-7 
Anchorage B-6 
Anchorage B-7 

Anchorage C-5 
Anchorage C-6 

Anchorage C-7 
Anchorage D-4 
Big De l t a  B-5 
Big De l t a  B-6 
Big Delta C-6 
Big Del ta  D-5 
Big De l t a  D-6 
C i r c l e  A-5 
Cold Bay B-3 
Cordova B-3 
Cordova B-4 
Cordova 'C-3 
Cordova C-5 
Fairbanks B-1 
Fairbanks C-1 
Fairbanks D-1 
Fairbanks D-2 
Fairbanks D-4 
Kenai A-4 
Kenai A-5 
Kenai B-1 

* Shown on 

Chugach S t a t e  Park 
Palmer Hay F l a t s  S t a t e  Game Refuge 
Chugach S t a t e  Park; Palmer Hay F l a t s  
S t a t e  Game Refuge 
Matanuska Valley Moose Range 
Matanuska Valley Moose Range; Palmer 
Hay F l a t s  S t a t e  Game Refuge 
Palmer Hay F l a t s  S t a t e  Game Refuge 
Matanuska Valley Moose Range 
Tanana Valley S t a t e  Fores t  
Tanana Valley S t a t e  Fores t  
Tanana Valley S t a t e  Fores t  
Chena River S t a t e  Recreat ion Area 
Chena River S t a t e  Recreat ion Area 
Chena River S t a t e  Recreat ion Area 
Izembek (Lagoon) S t a t e  Game Refuge 
Copper River Del ta  C r i t i c a l  Hab i t a t  Area 
Copper River  Del ta  C r i t i c a l  Habi ta t  Area 
Copper River Del ta  C r i t i c a l  Hab i t a t  Area 
Copper River  Del ta  C r i t i c a l  Habi ta t  Area 
Tanana Valley S t a t e  Fores t  
Tanana Valley S t a t e  Fores t  
Tanana Valley S t a t e  Fores t  
Creamer's F i e l d  Migratory Waterfowl Refuge 
Tanana Valley S t a t e  Fores t  
C l a m  Gulch Critical Habi ta t  Area 
C l a m  Gulch C r i t i c a l  Habi ta t  Area 
Kenai River Spec ia l  Management Area 

P l a t e s  38 through 89 f o r  i n d i v i d u a l  p a r c e l s .  

Table 2. Summary of es t imated  f i e l d  and l abo ra to ry  c o s t s  by quadrangle f o r  d o l l a r  va lua t ion  of s e l e c t e d  
high- and very  h igh-potent ia l  sand-and-gravel d e p o s i t s  i n  L e g i s l a t i v e l y  Designated Replacement Pool  
Lands i n  Alaska. 



TOTAL RANGE OF 
QUADRANGLE LEGISLATIVELY DESIGNATED AREA REPRESENTED ACREAGE ESTIMATED COST 

Kenai B-3 Kenai River Spec i a l  Management Area 1,368.3 
Kenai B-4 C l a m  Gulch Critical Habi ta t  Area 98.6 
Kenai C-2 Kenai River Spec i a l  Management Area 442.9 
Kenai C-3 Kenai River Spec i a l  Management Area 698.8 
Kenai C-4 Kenai River Spec i a l  Management Area 69.1 
M t .  Hayes C-1 Tanana Valley S t a t e  Fores t  2,382.7 
M t .  Hayes C-2 Tanana Valley S t a t e  Fo re s t ;  Del ta  Junc t ion  1,250.6 

Bison Range 
M t .  Hayes D-2 Tanana Val ley S t a t e  Fo re s t ;  Del ta  Junc t ion  12,485.1 

Bison Range 
M t .  Hayes D-3 Del ta  Junc t ion  Bison Range 8,034.5 
Seldovia  C-4 Kachemak Bay C r i t i c a l  Habi ta t  Area 157.4 
Seldovia  C-5 Kachemak Bay C r i t i c a l  Habi ta t  Area; Anchor 1,004.1 

River and F r i t z  Creek C r i t i c a l  Habi ta t  Area 
Seldovia  D-4 Anchor River and F r i t z  Creek C r i t i c a l  Habi ta t  462.7 

Area 
Seldovia  D-5 Kachemak Bay C r i t i c a l  Habi ta t  Area; Clam 275.8 

Gulch C r i t i c a l  Hab i t a t  Area; Anchor River 
and F r i t z  Creek C r i t i c a l  Hab i t a t  Area 

Seward B-8 Kenai River Spec i a l  Management Area 88.3 
Seward D-7 Chugach S t a t e  Park 885.7 
Skagway A-2 Haines S t a t e  Fores t  Resource Management Area 314.9 
Skagway B-2 Haines S t a t e  Fores t  Resource Management Area; 5,779.8 

Alaska Chi lka t  Bald Eagle Preserve  
Skagway B-3 Chi lka t  River S t a t e  Habi ta t  Area; Haines 12,809.6 

S t a t e  Fores t  Resource Management Area; Alaska 
Chi lka t  Bald Eagle Preserve  

Skagway B-4 Haines S t a t e  Fores t  Resource Management Area 4,204.2 
Ta lkee tna  C-1 Denal i  S t a t e  Park 8,684.2 
TalkeetnaD-1 . Denal i  S t a t e  Park 1,565.4 
Talkeetna Mountains C-6 Denal i  S t a t e  Park 2,993.3 
Ta lkee tna  Mountains D-6 Denal i  S t a t e  Park 3,308.1 
Tanacross A-5 Tanana Val ley S t a t e  Fo re s t  8,132.5 
Tanacross B-6 Tanana Val ley S t a t e  Fores t  2,008.9 
Tanacross C-6 Tanana Val ley S t a t e  Fo re s t  1,653.7 413,425 - 496,110 
T o t a l  148,987,6 $37,246,450 - 44,696,280 

Table 2 (continued) 



L e g i s l a t i v e l y  Designated Lands T o t a l  
t a l  Personn 1 5 * 5 * T o t a l  Personn 1 T o t a l  Personn 1 
s t s  ($ x 10  ) Man-year s Costs  ($ x 10 ) Man-year s 

5 
Costs  ($ x 10 ) 

55.5-1,042.3 30.6-40.8 1,511.6-2,015.5 46.5-61.9 2,297.1-3,057.8 
30.2-1,234.4 30.6-40.8 1,790.1-2,386.8 46.5-61.9 2,720.3-3,621.2 

is  a minimum f i g u r e .  

I 40-acre p a r c e l  and 3 t o  4 days are r equ i r ed  f o r  l a b o r a t o r y  ana lyses  of c o l l e c t e d  

c e s s i b l e ,  high- t o  ve ry  h igh -po ten t i a l  aggrega te  r e sou rces  i n  Mental Hea l th  Grant 
Pool Lands i n  Alaska. 



Discussion 

This  a n a l y s i s  i n d i c a t e s  t h a t  t h e  t o t a l  approximate cos t  of a  
f i e ld - l abo ra to ry  program t o  c o l l e c t  subsur face  d a t a  necessary  
t o  d e r i v e  r e l i a b l e  f i g u r e s  on t h e  monetary va lue  of t h e  
sand-and-gravel depos i t s  i n  about  226,000 a c r e s  w i l l  range from 
$65,360,675 t o  $85,163,870 ( t a b l e  4 ) .  This  i s  equiva len t  t o  an 
exp lo ra t ion  c o s t  of about $307 t o  $377 per  ac re .  Personnel  c o s t s  
f o r  279 t o  374 man-years of work on t h i s  program rep resen t  about 
20 percent  of t h e  t o t a l  c o s t .  These v a l u e s  assume t h a t  state-owned 
d r i l l  r i g s  a r e  a v a i l a b l e  and t h a t  state geo log i s t s  and d r i l l e r s  
perform t h e  work, thus  avoiding even h igher  p r iva t e - sec to r  
expenses,  inc luding  higher  mob i l i za t ion  and demobil izat ion 
charges  and, of course,  p r o f i t .  

Costs  f o r  t h i s  explora t ion  program can be c u t  subs t an t i . a l l y  
i f  t e s t -ho le  spacing i s  inc reased  and fewer samples a r e  analyzed.  
However, t h i s  cost-saving measure w i l l  cons iderably  reduce t h e  
r e l i a b i l i t y  of t h e  r e s u l t i n g  d a t a ,  e s p e c i a l l y  i n  complex sediments.  

The f i e l d  explora t ion  program i s  n o t  t h e  l a s t  expensive s t e p  i n  
t h e  resource  a n a l y s i s  i f  t h e  i n t e n t  is  t o  s e l l  t h e  aggregate  
(e .g . ,  t o  genera te  revenues i n  suppor t  of mental h e a l t h  programs). 
A f e a s i b i l i t y  a n a l y s i s  of environmental ,  engi.neering, and economic 
f a c t o r s  w i l l  be requi red  t o  determine u l t i m a t e  uses  of t h e  
sand-and-gravel products ,  t o  determine t h e i r  market p r i c e s ,  and 
t o  develop an economically v i a b l e  mining and marketing p l an .  
Such a n  eva lua t ion ,  which i s  u s u a l l y  done by an engineer  and 
a p p r a i s e r ,  w i l l  probably c o s t  s e v e r a l  t e n s  o r  hundreds of 
thousands of d o l l a r s  more f o r  t h e  226,000 a c r e s  under cons ide ra t ion  
( f i g .  3 ) .  Determination of more a c c u r a t e  f i g u r e s  i s  beyond t h e  
scope of t h i s  r epo r t .  
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Mental Health Grant (Trust) Lands (76,906.1 acres): 

Field and Laboratory Studies $19,196,425 to $23,071,790 

Personnel 

Subtotal 

Legislatively Designated Replacement Pool Lands (148,987.6 acres) 

Field and Laboratory Studies $37,246,450 to $44,696,280 

Per sonne 1 $8,500,600 to $11,334,200 

Subtotal $45,747,050 to $56,230,480 

Total: $65,360,675 to $85,163,870 

Table 4 .  Summary of costs related to dollar valuation of accessible 
high- and very high-potential sand-and-gravel deposits in Mental 
Health Grant (Trust) Lands and Legislatively Designated Replacement 
Pool Lands in Alaska. 
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Figure 3. Comparison of standard procedures for evaluating sand-and-gravel 
deposits and magnitude of costs of these procedures for mental health 
land replacement program in Alaska. 
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