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The Adjrondack Watershed D a t a  Base ( A W D O )  provides a means t o  "Lest 

hypotheses concerning the  r e l a t i v e  importance o f  various w a l e r r h e d  

a t t r i b u t e s  t h a t  may con t r ibu te  t o  increased a c i d i f i c a t i m  o f  A d ~ ~ ~ r ~ ~ ~ a ~ ~  
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( ~ ~ ~ ~ ~ T ~ . ~ ~ ~ ~ ~ ~  discusses  t h i s  a p p l i c a t i o n .  In a d d i t i o n ,  the AWDB i s  ai 

c o n s i s t s  o f  d i g i t a l  watershed boundar jes  and d i g i t a l  geograph jc  d a t a  

( topography, S O I ~ S ,  land cover ,  e t c . ) ,  s to red  w i t h i n  a geographic 

information system, a n d  watershed%lake a t t r i b u t e  d a t a  s t o r e d  in a da t a  

management system (SA5 ) f o r  463 Adi rondack  headwater lakes, 1 

A t t r i b u t e s  i r tc lude  watershed morphology, ~ ~ ~ s i ~ ~ r a ~ h y ~  bedrock ,  s o l  1 5 ,  

land cover ,  we t lands ,  dis turbances  ( e - g .  cab ins ,  f i r e ,  and  l o g g i n g ) ,  

beaver a c t i v i t y ,  p r e c i p i t a t i o n ,  a n d  atmospheric depos i t ion .  Over 600 

va r i ab le s  a r e  a v a i l a b l e  f o r  each watershed. These da t a  can be combined 

w j t h  w a t e r  chemlstry d a t a  and f i s h  cornmun-ity s t a t u s  f o r  r eg iona l - sca l e  

examinations of  watershed a t t r i b u t e s  t h a t  may account f o r  v s r i a b i l i t y  

and change i n  w a t e r  chemistry and f i s h  populat , ions i n  t h e  Adirondacks. 

' S A 5  i s  t h e  r e g i s t e r e d  traderndirk o f  SAS I n s t i t u t e ,  Cary ,  N . C .  

I I_̂  .. .. . __.._-I_ 

x i i i  



l h i s  r epor t  desc r ihes  the d e s i g n  o f  t h e  AWDR,  documents sources  and 

h i s t o r y  of t h e  d a t a ;  d e f i n e s  t h e  format o f  t h e  A W B  con ten t s ;  and 

c h a r a c t e r i z e s  the  d a t a  u s i t i y  summary s t a t i s t i c s ,  frequency b a r  c h a r t s ,  

a n d  o t h e r  g r a p h i c s .  It? a d d i t i o n ,  i t  provides  i n f o r m a t i o n  n e c e s s a r y  f o r  

researcher ;  using t h e  d a t a  base  on t h e i r  own coriiputer systems. 

x i v  



1 .  I N T H O D U C ' I  f O M  

A s e t  o f  l a k e s  w i t h i n  t h e  Adi rondack r e g i o n  o f  New York S t a t e  was 

s e l e c t e d  t o  e m p i r i c a l l y  t e s t  a l t e r n a t i v e  hypotheses c o n c e r n i n g  t h e  

r e l a t i v e  impor tance o f  v a r i o u s  watershed a t t r i b u t e s  t h a t  may c o n t r i b u t e  

t o  a c i d i f i c a t i o n  o f  Adi rondack s u r f a c e  wa te rs .  The p r i m a r y  o b j e c t i v e  

was t o  examine, on a r e g i o n a l  sca le ,  watershed a t t r i b u t e s  wh ich  may 

account  f o r  v a r i a b i l i t y  and change i n  w a t e r  c h e m i s t r y  and F i s h  

p o p u l a t i o n s  i n  t h e  Ad i rondacks .  S e c o n d a r i l y ,  e m p i r i c a l  r e l a t i o n s h i p s  

developed t h r o u g h  s t a t i s t i c a l  ana lyses  o f  l akes  w i t h  w a t e r  c h e m i s t r y  

d a t a  were used t o  assess t h e  s t a t u s  o f  a d d i t i o n a l  headwater l a k e r  i n  

t h e  Ad i rondacks .  The r e s u l t s  o f  t h e s e  ana lyses  a r e  d i s c u s s e d  i n  

Hunsaker e t  a l .  (1986a) ,  Hunsaker e t  a l .  ( i n  p r e s s ) ,  and Ol5on e t  a l -  

(1986a) .  In a d d i t i o n ,  an a t l a s  o f  computer genera ted  maps o f  

parameters used i n  t h e  a n a l y s i s  i s  b e i n g  prepared t o  show s p a t i a l  

p a t t e r n s  o f  t h e  d a t a  and t o  d e s c r i b e  procedures  used t o  m a n i p u l a t e  

geograph ic  d a t a  (Ol son  e t  a l .  i n  p rep . ) .  T h i s  r e p o r t  d e s c r i b e s  t h e  

development and t h e  c o n t e n t s  o f  t h e  Adi rondack Watershed Data Base 

(AWDS)  which  was used i n  t h e  ana lyses  c i t e d  above. The sources and 

h i s t o r y  o f  t h e  d a t a  a r e  g i v e n  and summary s t d t i s l i c s ,  f requency  base 

c h a r t s ,  and o t h e r  g r a p h i c  d i s p l a y s  a r e  used t o  c h a r a c t e r i z e  t h e  d a t a  

w i t h i n  t h e  AWDB. 



2 .  D A I A  BASE OESIGN 

Lake and uatershed paratneters thought  t o  be a s soc ia t ed  w i t h  l ake  

a c i d i f i c a t i o n  were compiled a t  Oak R i d g e  National Laboratory (ORNL) 

from a v a r i e t y  o f  sources ('Table 9 )  i n t o  t h e  Adirondack Watershed Data 

Base ( A W D B ) .  T h e  A!&$ includes bas ic  information ( e . q . ,  l ake  name, 

l o c a t i o n ,  s i z e ,  and e l eva t ion )  f o r  a l l  2759 lakes  in t h e  Adirondack 

ecologica l  zone ( A E Z )  and  watershed a t t r i b u t e s  f o r  a subse t  o f  463 

headwater lakes .  The AWDB i s  designed t o  l i n k  d a t a  on a watershed ' s  

morphology. physiography, bedrack, s o i l s ,  land cover ,  wet lands,  

d i s turbances  ( c a b i n s ,  f i r e ,  and logging) ,  beaver a c t i v i t y ,  land use,  

a n d  atmospheric depos i t ion  w i t h  a lake's w a t e r  chemistry and f i s h  

community s t a t u s  e 

Ihe AWDS c o n s i s t s  of car tographic  d a t a ,  b o t h  d i g i t a l  watershed 

boundaries and d i g i t a l  da t a  (topography, s o i l s ,  landcover,  e t c . ) ,  

s tored  w i t h i n  a geographic inforrnatjon system ( & I S ) ,  and watershed/lake 

a t t r i b u t e  da ta  (mean water chemistry,  lake s i z e ,  averagc s l o p e ,  t o t a l  

w e t  deposit i o n ,  e t c  . )  s to red  w i t h i n  a s t a t i s t i c s 7  da t a  management 

system ( S A S ) .  The combined system i s  designed t o  provide the  

c a p a b i l i t y  t o  e x t r a c t  s p a t i a l  d a t a ,  t o  perform s t a t i s t i c a l  ana lyses  o r  

d i sp l ay  r e s u l t s  of ana lyses .  and t o  tilap a t t r i b u t e s  and run models, 

2.1 S P A T I A  AND TEMPORAL C H A R A C T E R I S  I cs 

- the geographic coverage of t he  AWDB i s  t h e  Adirondack ecologica l  

zone t h a t  i s  def ined by t h e  approximate 300-m e leva t ion  contour  

surrounding the  Adirondack Park i n  nor theas te rn  New York S t a t e .  The 

A E Z  encompasses approximately 2 . 5  mi l l i on  ha and conta ins  2759 lakes  
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Tab le  1, Data sources used t o  comp i le  t h e  Ad i rondack  Watershed Data Base 

Qata  Type Sourcea Comys-iled Byb 

Morphology 

Phys iography  

Bedrock 

S o i  1s 

Larid c o v e r  

Me t lands  

Cabins 

F i r e ,  l o g g i n g  

Bed ve r s  

D e p o s i t i o n  

IJSGS t o p o g r d p h i c  maps ( 1  :62,500 o r  1 :24,000) 
NYSDtC r e c o r d s ,  a e r i a l  photos  ( I  :20,000, 
1958, B/W) 

DMA 10POCOM d i g i t a l  r e p r e s e n t a t i o n  o f  
USGS 1 :250,000 toysograph I C  maps 

1982 geologic map, Nor ton  e t  a l ,  19132 

1974 USDA/SCS Mesoscale mapsl USDA/SCS 
so I 1. s -5 

1978 L d n d s a t  imagery 

1982 Wetland [nap 

1978-1983 A e r i a l  pho lo5  

1916 NY s t a t e  map (1:126,720)  

1978-1981 A e r i a l  photos ( 1  :24,008) 

1951 -4980 P r e c i p i b t i o n  norms 
1980-1982 D e p o s i t i o n  rnorritoring 

SUNY 

0RNL 

ORWL 

APA/ORNL 

SUNY 

SUNY 

SUNY 

SUNY 

ORNL 

Water c h e m i s t r y  F I N  -Assernbled f r ~ t i i  s e v e r a l  ~ n u r c e s  NCSU 

F i s h  community FIN-Assembled f r o m  s e v e r a l  snur’ce.; 
s t a t u 5  

NCSlJ 

aUS(;S - 1J.S. G e o l o g i c a l  Survey, NYSOtC - New York S t a t e  Depdrtment, 
o f  Environr i tental  Conserva t i on ,  l iMA - Oefense Mapping Agency, USDA/SCS - 
U.S. Department o f  A g r i c u l t u r e ,  S o i l  Conserva t i on  S e r v i c e ,  k 1 N  -- F i s h  
I n f o r m a t i o n  Network - N o r t h  C a r o l i n a  S t a t e  U n i v e r s i t y .  

Oak R idge N a t i o n a l  Labora to ry ;  APA - Ad i rnndack  Park Agency; NCSU -. 
N o r t h  C a r o l i n a  S t a t e  U n i v e r s i t y .  

~ S U N Y  - S t a t e  U n i v e r s i t y  o f  N ~ W  York a t  P l d t L r b u r g t i ;  ORNL - 



(Colquhoun e t  a l .  1984) .  Ihe AWD5 incliddes ex tens ive  d a t a  f o r  a subse t  

o f  4b3 headwater lakes  and t h e i r  watersheds located in  the  c e n t r a l  p a r t  

of t h e  A E Z .  Candidate headwater lakes  located i n  t h e  per iphera l  Lone 

o f  t h e  A E L  (approximately 37%. of t h e  t o t a l  a r e a )  were n o t  included due 

t o  lack of adequate wetland maps. 

Subsets  of t h e  2759 lakes  i n  t h e  Adirondacks have been surveyed by 

var ious groups which has r e su l t ed  i n  t h e  development of d a t a  bases 

containing ex tens ive  ~hlarter chemistry d a t a  plus  sofile f i s h  and watershed 

d a t a .  While t h e r e  has been no design f o r  inc1uc"liny the  same lakes  i n  

subsequent surveys,  t h e r e  i s  overlap between the  s!irveys. The F i s h  

Information Network  ( F I N )  (Raker e t  a l .  1984) d a t a  base compiled ex tan t  

chemistry and f i s h  coirlrriiinity s t a t u s  d a t a  f o r  Adirondack lakes ;  F I N  has 

c u r r e n t  pH d a t a  (1974-1983) f o r  693 l akes .  T h e  Adirondack Lake Survey 

( A L S )  sampled 4 2 2  lake5 in 1984 and an add i t iona l  400 lakes  i n  each o f  

the  next two siJrnmers (ALSC 1 9 8 5 ) .  The ALS data  base inc ludes  ex tens ive  

water  chemistry,  f i s h  information,  and morphologic d a t a  f o r  each lake .  

The ALS i s  funded j o i n t l y  by t he  New York S t a t e  nepartment o f  

Environmental Conservation (NYSDEC) and Empire S t a t e  E l e c t r i c  Energy  

Research Corporation ( E S E E R C O ) .  The 1984 Environmental Pro tec t ion  

Agency ( E P A )  National Surface Mater Survey  (NSWS) sampled 204 l akes  i n  

t h e  NSWS Region l A ,  which covers nor theas te rn  New York and includes the  

Adirondacks. T h e  number o f  lakes  included i n  each o f  t h s s p  5 u r v e y s  i s  

summarized in  Table 2 w i t h  t h e  overlap of t h e  var ious s e t s  of  lakes  

shown i n  F i q i i r e  1 .  

The s p a t i a l  r e so lu t ion  f o r  t h e  AWDD i s  p r imar i ly  watershed u n i t s ,  

o r  t h e  i n in ied ia te  a rea  dra in ing  i n t o  each lake a s  defined from l a r g e  
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~ t d L - M  87-1778 

OVERLAP OF A D I R O N D A C K  D A T A  SETS 

Survey or d a t a  s e t :  
AEZ -- Ad i rondack  E c o l o g i c a l  Zone (2,759 Lakes) 
ALS -- Adi rondack Lake Survey,  1984 (422 l a k e s )  

NSWS -- N a t i o n a l  S u r f a c e  Water Survey, Region I A  (204 Lakes) 
AWDB -- Ad i rondack  Watershed Data Base (454 Headwater Lakes) 
ADWl  ADME Subset  w i t h  1975 Chemis t ry  (122 Lakes) 
AWD2 -- AWDB Subset  2 i t h  1984-83 Mean Chemis t ry  (256  Lakes) 

C i r c l e s  W i t h  C r o s s h a t c h i n g  I n d i c a t e  A v a i l a b l e  Water Chemis t ry  Data.  

F i g .  1 .  Over lap  o f  l a k e s  i n  surveys  o r  d a t a  s e t s .  



T a b l e  2.  Number o f  ponded wat.ers common t u  s e v e r a l  surveys  o r  d a t a  s e t s  
..~ ......... ____ ......... - ...... __I 

... D a t a  S e t a  ___ .... _____ ~ .................. . 

D a t a  S e t  A E Z  AND8 AND '1 ALJD 2 A L S  NSWS 

AE 2 27513 

AMDB 464 464 

AMD 1 122 121 121 

AMD2 256 256 121 2 5 6  

ALS 1245 21 9 49 125 1245 

NSWS 179 49 17 35 30 204 

a A E Z  - Adiror idack E c o l o g i c a l  Zone; 
A!JDB - Adi rondack M t e r s h e d  D a t a  Base c o n t a t o i n g  

d a t a ;  f o r  s i m p l e ,  hs.adw,her l a k e s ;  
AND1 AWDB subset  ~ 4 t h  1975 cherrii5tr-y i n c l u d i n g  

aluminum, z i n c ,  e " i c . ,  da ta ;  
AND2 - AWDB subset  w i t h  1974-1983 mean c h e m i s t r y  

a n d  c o n d u c t i v i t y ;  
ALS - Adi rondack Lake Survey, l a k e s  sampled i n  

and 
NSWS - National Sur face  Water Survey, l a k e s  sarrip 

e x t e n s i v e  watershed 

pW, a l k a l i n i t y ,  

f o r  pH, a l k a l i n i t y ,  

984, 1985, and 1985; 

ed i n  1981. 
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scale topographic maps. Therefore ,  a t t r i b u t e s  such a s  t h e  percentage 

o f  wetlands i n  a watershed may be known f o r  the  watershed as  a whole 

b u t  t h e  loca t ion  o f  t h e  wetlands w i t h i n  t h e  watershed i s  not known, 

However, some o f  the d i g i t a l  f i l e s  containing t h e  d a t a  used t o  e x t r a c t  

t h e  watershed a t t r i b u t e s  have f i n e r  s p a t i a ?  r e s o l u t i o n s .  Resolution o f  

t h e  source m a t e r i a l s  used t o  c r e a t e  d i g i t a l  f i l e s  var ied from 1:250,000 

topographic maps t o  1:15,840 s c a l e  a e r i a l  photos.  S o i l s ,  landcover,  

and topography f i l e s  a r e  s to red  in  0 . 4  ha g r i d  c e l l s ,  depos i t i on  f i l e s  

have 3 . 7 5 l  c e l l  r e s o l u t i o n ,  and bedrock geology has very d e t a i l e d  

r e s o l u t i o n  a s soc ia t ed  w i t h  i t s  polygonal r e p r e s e n t a t i o n .  By using 

t h e s e  ca r tog raph ic  f i l e s  w i t h  the watershed boundary f i l e ,  a d d i t i o n a l  

s p a t i a l  r e s o l u t i o n  can be obtained within a watershed u n i t .  

The AWDB u t i l i z e s  t h e  New York S t a t e  Department o f  Environmental 

Conservdt ion ( N Y S D E C )  "Pond" ( o r  " p " )  numbers a s  unique lakelwatershed 

i d e n t i f i e r s .  These i d e n t i f i e r s  c o n s i s t  o f  a watershed basin code 

( b a s i n s  04 t o  08 cover t h e  Adirondacks) and a lake number. Pond 

numbers were assigned t o  lakes  i n  hydrologic o r d e r  i n  t h e  1 9 3 8 ' s  using 

l a r g e  s c a l e  topographic maps. However, s i n c e  then, t h e  system has been 

modi f i e d  t u  accommodate '9new'' lakes  ( r e s e r v o i r s ,  beaver p o n d s ,  o r  lakes 

not  on the o r j g i n a l  maps) by adding a s i n g l e  l e t t e r  as  a s u f f i x  t o  the 

" p "  numbe~~.  T h e  NYSDEC regional  o f f i c e  a t  Hay Brook maiintains a master 

s e t  o f  maps and "p"  numbers f o r  the Adirondack region.  

The temporal coverage v a r i e s  by a t a  type and spans from the e a r l y  

1900's  f o r  h i s t o r i c  d i s tu rbance  d a t a  ( f i r e  o r  logging) t o  t h e  1980's  

f o r  water chemistry a n d  depos i t i on  d a t a .  Most of t h e  i n i t i a l  

s t a t i s t i c a l  ana lyses  were based on d a t a  f o r  the eight-year  period 
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c e n t e r e d  on 1978. The tempora l  r e s o l u t i o n  i s  e i t h e r  t h e  most r e c e n t  

s t a t e  o f  t h o s e  parameters such as  s o i l s  o r  bedrock geo logy  t h a t  a r e  i n  

a longterm,  s t a t i c  c o n d i t i o n  o r  an annual  average f o r  t h o s e  parameters 

d i s p l a y i n g  a more dynamic tempora l  p a t t e r n  such as water c h e m i s t r y  o r  

d e p o s i t i o n .  The w a t e r  c h e m i s t r y  d a t a  a r e  based on t h e  average v a l u e  

f o r  a l l  summer o b s e r v a t i o n s  f o r  a l a k e  measured between 1974  and 1983. 

D e p o s i t i o n  va lues  r e f l e c t  t h e  annual  average based on measurements 

o b t a i n e d  between 7980 and 1982. 

2 . 2  C A R I O G R A P H I C  DATA 

C a r t o g r a p h i c  or map d a t a  d e f i n e  t h e  l o c a t i o n s  and boundar ies  s f  

s p a t i a l  f e a t u r e s  w i t h i n  t h e  4 E h .  The d i g i t a l  watershed boundar ies  

(po lygons)  d e f i n e  t h e  common s p a t i a l  u n i t s  used t o  e x t r a c t  and 

i n t e g r a t e  d a t a  r e p r e s e n t i n g  each o f  t h e  watershed a t t r i b u t e s .  Another  

t y p e  o f  geograph ic  d a t a  r e p r e s e n t e d  by  t h e m a t i c  maps ( e . ¶ . ,  s o i l s ,  l a n d  

use,  and e l e v a t i o n  maps) w e r e  o b t a i n e d  i n  d i g i t a l  f o r m  f o r  the  e n t i r e  

2.5 m i l l i o n - h a  Adi rondack r e g i o n .  A t t r i b u t e  d a t a  were e x t r a c t e d  and 

c a t e g o r i z e d  f o r  each watershed b y  o v e r l a y i n g  t h e  d i g i t a l  boundar ies  o f  

t h e  watersheds on t h e  L h m a t i c  d a t a  u s i n g  t h e  GJS- D i g i t a l  f i l e s  were 

a l s o  used t o  c a l c u l a t e  new v a r i a b l e s ,  such as s l o p e  and  a s p e c t  f r o m  

n i  ng 

t r a t e  w i t h  

e l e v a t i o n  d a t a  and a d j u s t e d  t o t a l  wet  d e p o s i t i o n  b y  comb 

i n t e r p o l a t e d  c o n c e n t r a t i o n  v a l u e s  f o r  M , s u l f a t e ,  a n d  n 

i n t e r p o l a t e d  p r e c i p i t a t i o n  d a t a  o v e r  t h e  r e g i o n .  

4- 



9 

2 . 3  A T l K I B U ' 1 E  D A T A  

..._. 

.- ... .. 

A t t r i b u t e  da t a  a r e  c h a r a c t e r i s t i c s  a s soc ia t ed  with po in t s  o r  a r e a s  

def ined by t h e  ca r tog raph ic  d a t a  base.  Most a t t r i b u t e  da t a  r e f e r  t o  

t h e  lake o r  e n t i r e  watershed u n i t .  A t t r i b u t e  ddta include lake  

~ o r ~ ~ ~ ~ o ~ y ~  water chemistry,  f i s h  p o p u l a t - i s n  s t a t u s ,  bedrock, s o i l s ,  

hydrology, vege ta t ion ,  wet lands,  beaver a c t i v i t y ,  f i r e  and logging 

d i s t u r b a n c e s ,  land use,  c l ima te ,  and atmospheric d e p o s i t i o n ,  Watershed 

da ta  were compiled p r imar i ly  from e x t a n t  sources such as  maps and 

a e r i a l  photographs. 

The a t t r i b u t e  da t a  i n  t h e  AND8 i s  organized i n t o  34 d a t a  s e t s  

(Table  3 ) ,  each having t h e  p r e f i x  ''1" followed by a number. Additional 

d a t a  s e t s  may be c rea t ed  a s  new da ta  become a v a i l a b l e .  Each of t h e s e  

d a t a  s e t s  con ta ins  da t a  r e l a t i n g  t o  a s p e c i f i c  thematic  a r e a ,  f o r  

example, wet lands,  s o i l s ,  e l e v a t i o n ,  s lope ,  e t c .  Many o f  t h e  da t a  s e t s  

have a s i n g l e  observat ion ( r e c o r d )  f o r  each watershed. Others have 

mul t ip l e  observat ions pe r  watershed. The cmmon vdr i ab le  i n  most of 

t h e  d a t a  s e t s  i s  t h e  New York S t a t e  Oepartment of Environmental 

Conservation pond number (POND-.NOj. T h i s  common v a r i a b l e  a l lows f o r  

merging among t h e  ddta  r e t s .  

In a d d j t i o n  t o  t h e  " I "  d a t a  s e t s  t h e r e  a r e  t h r e e  o t h e r  d a t a  s e t s ,  

designated GO1,  602, and G03,  which document t h e  da t a  base.  GO1 

con ta ins  a t i t l e ,  d e s c r i p t i o n ,  d a t a  sou rce ,  temporal and s p a t i a l  

c h a r a c t e r i s t i c s ,  r e f e rence  yea r s ,  number of r eco rds ,  and number of 

v a r i a b l e s  f o r  each d a t a  s e t .  602 con ta ins  v a r i a b l e  names, l a b e l s ,  

u n i t s  o f  measure, and formats f o r  v a r i a b l e s  within each d a t a  s e t .  
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GO3 c o n t a i n s  coded v a l u e  d e s c r i p t i o n s .  Table 3 l i s t s  each d a t a  s e t  i n  

t h e  AWDB and i t s  t i t l e .  Complete d e s c r i p t i o n s  f o r  each o f  t h e  d a t a  

s e t s  can be found i n  Appendix A .  Each d a t a  5 e t  d e s c r i p t i o n  i s  a 

summary o f  a l l  r e l e v a n t  i n f o r m a t i o n  a b o u t  t h e  d a t a  s e t ,  i n c l u d i n g  

d e s c r i p t i v e  s t a t i s t i c s  and g r a p h i c s .  Appendix B i s  an a l p h a b e t i c a l  

l i s t i n g  of v a r i a b l e s  i n  t h e  d a t a  base ,  i n c l u d i n g  l a b e l s  and u n i t s  o f  

measure 
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Table 3 .  Data s e t  des igna t ions  and t i t l e s  

Data s e t  T i t l e  
Number of 
v a r i a b l e s  

GO1 
602 
GO3 
I00 
IO1 
IO2A 
IOTB 
I02C 
I03 
I04 
105A 

I05C 
1O5O 
106A 
1068 
I06C 
1060 
IO7 
I08 
I09 
I10 
I1 1 
1 1 2  
I1 3 
I1 4 
I1 5 
I1 6 
I1 7 
118 
I19 
E: 20 
I21 
I 2 2  
I23  
124 
I25 

10513 

Directory of d a t a  s e t s  
Directory of v a r i a b l e s  
formats f o r  code v a r i a b l e s  
In t eg ra t ed  l l s t  o f  lakes  in Adirondacks 
Physical a t t r i b u t e s  o f  lakes 
Watershed a rea  by f o r e s t  type 
Watershed a r e a  by d i s tu rbance  t y p e  
Number o f  cabins  
Watershed a rea  by land cover type  
So i l  mapping u n i t  a r e a s  
S o i l s  - A / E  horizon values 
S o i l s  - mean o f  A / €  & B horizon values  
Sails - mean of A / E ,  8, C horizon values 
Soils - values depend on runoff class 
S o i l s  - A/E horizon values 
Soils - mean o f  A / E  & 8 horizon values 
S o i l s  - mean of A / E ,  8,  G horizon values 
S o i l s  - values depend on runoff c l a s s  
Soi l  chemistry by soil mapping u n i t  
National Wetlands Inventory cover types 
Wetlands - a c i d i f i c a t i o n  c l a s s e s  
Wetlands - d e s c r i p t i o n  o f  NWI codes 
Beavers - dams and lodges 
Beavers - aggregated by watershed 
Watershed a r e a  by s lope  c l a s s  
Watershed a rea  by a s p e c t  c l a s s  
Watershed a r e a  by e l e v a t i o n  c l a s s  
Annual wet depos i t i on  - H", NO3, 504 
Watershed a r e a  by bedrock c l a s s  
Water chemistry - Schofield lakes  
Water chemistry - FIN lakes 
Water chern'lstry - NSWS lakes  
Cross - r e fe rence  f i l e  t o  o t h e r  da t a  bases 
Comments on l ake  h i s t o r y  
In t eg ra t ed  a n a l y s i s  f i l e  
S o i l - r e l a t e d  watershed c h a r a c t e r i s t i c s  
Annual runoff 

49 
9 
4 

17 
32 
13 
1 5  

3 
7 
3 

11 
11 
11 
11 
14  
14 
14 
14  
62 

7 
11 

(3 
11 
2 2  
49 
10 

105 
11 

5 
20 
28 
31 

7 
5 

2 24 
26 

2 

.... 
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3 .  D A 7 A  SASE DEVELOPMENT 

I h e  i n i t i a l  s t e p  i n  c r e a t i n g  t h e  AWDB was the s e l e c t i o n  o f  

l a k e h a t e r s h e d  u n i t s .  Large s c a l e ,  USGS t o p o g r a p h i c  maps ( p r i m a r i l y  

1 5  m i n u t e  maps a t  1:62,500 s c a l e )  were manua l ly  scanned t o  i d e n t i f y  

headwater l a k e s .  t lcadkater l a k e 5  are d e f i n e d  as  t h o s e  l a k e  system;; 

c o n s i s t i n g  o f  a s i n g l e  l a k e  n o t  l i n k e d  by  streams or wet lands  t o  o t h e r  

l a k e s  h i g h e r  i n  t h e  d r a i n a g e  system. A p p r o x i m a t e l y  37% o f  t h e  A E Z  t h a t  

l a c k e d  w e t l a n d  maps  as exc luded,  and some i n d i v i d u a l  l a k e s  t h a t  

appeared t o  have confound ing  i n f l u e n c e s  (man-made r e s e r v o i r s ,  q u a r r i e s ,  

l a k e s  a d j a c e n t  t o  road or r a i l r o a d  f i l l s ,  e t c . )  were a l s o  exc luded.  

The boundary o f  each watershed was marked on t h e  t o p o g r a p h i c  maps, a n d  

un ique i d e n t i f i e r s  were  ass igned t o  each lake /watershed by  u s i n g  t h e  

NYSDEC pond numbering system a n d  master  maps. A l l  subsequent d a t a  were 

l i n k e d  t o g e t h e r  k i t h  pond numbgrs i n  t h e  d a t a  base. 

Thc watershed boundar ies  were d i g i t i z e d  w i t h  t h e  Video P r o j e c t i o n  

D i g i t i z i n g  System o f  t h e  Oak Ridge N a t i o n a l  Labora to ry  (ORNL) GIs” 

Computer maps a t  t h e  same s c a l e  and p r o j e c t i o n  a s  t h e  USGS source  maps 

were genera ted  t o  check t h e  d i g i t i z i n g  process .  I n  a d d i t i o n ,  watershed 

a reas  and center r  were c a l c u l a t e d .  The watershed po lygons  w e r e  

s u b s e q u m t l y  used t o  i n t e r s e c t  w i t h  d a t a  f r o m  o t h e r  d i g i t a l  f i l e s  ( s u c h  

a s  t o p o g r a p h y ,  l a n d  cover ,  and s o i l s )  t o  e x t r a c t  watershed d a t a .  

3.1 DATA SOURCES 

The AWDB i s  compr ised of data  t h a t  have been i n t e g r a t e d  f r o m  many 

d i f f e r e n t  sources ( 7 a b l e  1 ) .  l’hc major sources and agenc ies  o f  t h e s e  

d a t a  i n c l u d e  t h e  A c i d  D e p o s i t i o n  System (ADS) (Watson and Olsen 1984) ,  
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the Adirondack Park Agency (APA), the Defense Mapping Agency (DMA), 

FIN (Baker et al. 1984), the National Oceanic and Atmospheric 

Administration (NOAA), the New York State Department o f  Environmental 

Conservation (NYSDEC), the State University o f  New York at Plattsburgh 

( S U N Y ) ,  the U . S .  Geologica Survey (USGS), the U.S. Department o f  

Agriculture/Soil Conservat on Service (USDA/SCS) ,  and the National 

Surface Water Survey (NSWS).  The contributions o f  each of these 

sources are detailed in Section 5. In addition, Appendix A lists a 

source for each data set. 

The APA provided digital data on land cover from classified 

Landsat data and s o i l s  from digitized county s o i l  maps (R. Cursan, 

personal communication). Subsequently the DRML/Geographic Data Systems 

Group (GOSG) used the digital watershed boundaries to extract land 

cover and soils data from the APA data for each watershed. The 

QRNL/GDSG a l s o  used the digital boundaries for each watershed t o  

extract topographic data computed from the Defense Mapping Agency (DMA)  

7QPOCQM (topographical characteristics) data base. 

Data on lake morphology, beaver activity, and disturbances f o r  

each watershed were provided by SUNY (Gruendling et al. 19185)~  

Water chemistry and fish data were obtained from the FIN data base 

(Baker et al. 1984). 

o f  the AWDB lakes. Lakes with the most complete chemistry data are a 

subset of  121 high elevation lakes (within the 463) which were surveyed 

by Schofield (1976b) in 5 9 7 5 .  This subset i s  designated A W D l  and was 

used by Hunsaker et al. (1986) t o  test hypotheses dealing with aluminum 

(AI 

Chemistry data are available for only about h a l f  

3+ ) ,  sulfate (SO:-), nitrate ( N O j - ) ,  etc. A second subset of 256 
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lake; ( i nc lud ing  t h e  1 2 1  AldD1 l akes )  includes a l l  lakes  w i t h i n  t h e  463 

t h a t  have e i t h e r  pH o r  a l k a l i n i t y  measurements w i t h i n  t h e  time p e r i o d  

1974 t o  1983 .  T h i s  subset  i s  designated A W Q 2 .  A t h i r d  subse t  of lakes 

includes t h e  46 lakes  within t h e  A W N 3  t h a t  w e r e  sampled by t h e  NSMS. 

3 ”  2 Q U A L I T Y  ASSURANCE 

Q u a l i t y  assurance  ( Q A )  checks and documentation a r e  e s s e n t i a l  f G r  

t h e  i n t e g r i t y  of a d a t a  base  composed of v a r i a b l e s  compiled from 

d i f f e r e n t  sources and a t  different t imes.  QA i s  an ongoing p r o c e s s  and 

includes cross-checking da ta  from d i f f e r e n t  gources,  i n t e r n a l  

consis tency checks,  s t a t i s t i c a l  i d e n t i f i c a t i o n  o f  ~ u t l - i e r s ,  an6 

rnapsl’plots t o  i d e n t i f y  unusual p a t t e r n s .  Often f i l e s  f r em d i f f e r e n t  

s o u r c e s  contain da t a  f o r  t he  same v a r i a b l e ,  e.g. ,  lake s i z e ,  e l e v a t i o n ,  

depth,  e t c .  When p o s s i b l e ,  these values a r e  compared and thisse w i t h  

l a r g e  d i f f e r e n c e s  checked. I n t e r n a l  d a t a  checks include comparing 

water chem;stry r e l a t i o n s h i p 5  (e.g. ,  a lake w i t h  low pM and high 

a l k a l i n t t y ) ,  comparing per imeter  length a g a i n s t  t h e  minimum possible 

perimeter  ( c a l c u l a t e d  by t h e  circumference of a c i r c l e  of area equal t o  

t he  lakp s i x ) ,  ver i fy ing  t h a t  percentage da ta  sum t o  100 

s t a t i s t i c a l  ana lyses ,  including c a l c u l a t i n g  u n i v a r i a t e  s t a t i s t i c s  foi- 

each vat-:able, o f t e n  i n d i c a t e  outliers t o  be checked ac, p o t e n t i a l  

e r rors .  Another QA check i s  t o  compare d i g i t i z e d  da ta  a g a i n s t  the 

source maps. Maps of watershed boundaries and lake coord ina te s  were 

d r a w  a t  t h e  same s c a l e  a s  source maps and were ove r l a id  on t h e  

o r i g i n a l  source maps t o  check f o r  d ig l t i z ’ rng  errors .  New d a t a  bere 

entered by two independent da t a  e n t r y  persons f o l  lowed by comparing t h e  

f i l e ;  f o r  t r a n s c r i p t l o n  a n d  typographical e r r o r s .  
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4. D A T A  BASE. SYSTEM 

T h e  61s used i n  t h i s  s t u d y  was develcrped by the  ~ e o ~ f a p h ~ c  

Systems Group (GDSG) at: O H N L  (Our fee e t  a l e  7986) .  Functions o f  t h e  

ORNL GZS i nc lude  (1) d a t a  input and e d i t i n g ,  ( 2 )  d a t a  t r a n 5 ~ o r ~ ~ t ~ o ~  

and  ~ ~ n i ~ ~ l a ~ ~ o n ~  ( 3 )  d a t a  management and e x t r a c t i o n ,  (4) i n t e g r a t i o n  

a n a l y s i s ,  and ( 5 )  ou tpu t  and d i s p l a y .  

R N L  GIS ut-i l- izes seve ra l  approaches to contour ~ r r ~ ~ ~ ~ a r ~ ~  

spaced d a t a  such  a s  the p r e c i p i t a t i o n  and deposition d a t a  

below. The general  approach c o n s i s t s  of three d i s t i n c t  steps: 

( I )  e s t a b l i s h i n g  a Thiessen p o ~ ~ ~ o n  network between the p o i n t s ,  

( 2 )  i n t e r p o l a t i n g  t o  a r e g u l a r l y  rpaced g r i d  from t h e  Thiessen network., 

and ( 3 )  generat ing contours  from t h e  r e s u l t i n g  r e g u l a r l y  spaced gr- ld.  

One algori thm used t o  i n t e r p o l a t e  from t h e  Thiessen r j e t w o r k  t o  the g r i d  

c o n s i s t s  o f  producing t r i a n g l e s  by cons t ruc t ing  s t r a j g h t  lines f r o m  

each po in t  t o  i t s  n e a r e s t  Thiessen neighbors.  T h i s  t r i a n g u l i r t  on, 

c a l l e d  t h e  "dua l "  o f  t h e  p ~ l y q o n  network, has values  a t  t h e  v e r t i c e s  a f  

each t r i a n g l e  t h a t  correspon t o  t h e  measured d a t a .  For each g r i d  c e l l  

w i t h i n  each t r i a n g l e ,  i n t e r p o l a t e d  values a r e  then c a l c u l a t e d  a s  a 

func t ion  o f  t h e  ver tex values and " c e l l - t o - v e r t e x "  d i s t a n c e s .  A 

quadra t i c  weighting func t ion  based on t h e  d i s t d n c e  o f  t h e  g r i d  c e l l  t o  

each of t h e  v e r t i c e s  a f  the t r i a n g l e  c r e a t e s  a continuous quadra t i c  

s u r f a c e  t h a t  a s s u r e s  a smooth t r a n s i t i o n  between ad jacen t  t r i a n g l e s .  

The weighting funct ion causes t h e  i n t e r p o l a t e d  values t o  have the same 

s lope  along the edge between two t r i a n g l e s  a s  i t  i s  approached from 

e j t h e r  s i d e .  



16  

A s  w i t h  a l l  types  of complex contoluring techniques ,  there  a r e  

s p e c i a l  s p a t i a l  conf igura t ions  t h a t  must be checked t o  avoid 

anomalies.  This i s  e s p e c i a l l y  t r u e  i n  a r e a s  of sparse  d a t a  poin ts  

where t h e  approach de5cribed above may c a l c u l a t e  g r i d  values  from less  

than optimal d a t a  p o i n t s .  An a l t e r n a t i v e  method t r i a n g u l a t e s  the  

ihiessen polygons themselves t o  produce " e x t r a "  ver tex p o i n t s ,  which 

a r e  combined w i t h  t h e  o r i g i n a l  known po in ts  t o  perform the  

i n t e r p o l a t i o n .  However-, when t h i s  method i s  used w i t h  d a t a  i n  which 

ad jacent  po in ts  a r e  r a d i c a l l y  d i f f e r e n t ,  t h e  r e s u l t s  may be l e s s  

accu ra t e  than t h e  i n i t i d 1  approach. The t w o  methods can  be used t o  

complement each o t h e r  w i t h  some s e t s  of d a t a .  Also, t o  prevent  

ex t r apo la t ing  beyond the  range o f  t h e  d a t a ,  l a r g e  areas  w i t h  no d a t a  

need t o  be excluded from e i t h e r  procedure. 

Both i n t e r p o l a t i o n  methods w e r e  used w i t h  the  depos i t ion  and 

p r e c i p i t a t i o n  d a t a  i n  the  Adirondack5.  Deposition monitoring s t a t i o n s  

a r e  spaced i r r e g u l a r l y  (most were f a r  a p a r t ,  b u t  severa l  were very 

c l o s e  toge the r )  and have a w i d e  spread i n  da ta  va lues ,  Therefore ,  t h e  

dual t r i a n g u l a t i o n  method ( t h e  f i r s t  one descr ibed)  was used t o  f o r c e  a 

smooth t r a n s i t i o n  between t h e  o r i g i n a l  d a t a  va lues .  Because the 

p r e c i p i t a t i o n  d a t a  a r e  more dense and uniformly d i s t r i b u t e d ,  t he  second 

method was used on these  d a t a .  Quadra t ic  weighting was used w i t h  both 

methods. Sect ion 5,13 has examples of these methods. 

T h u s ,  3.75-minute g r i d  c e l l s  were assigned values by u s i n g  

r igorous mathematical procedures t h a t  def ine  smooth su r faces  from 

i r r e g u l a r l y  spaced d a t a .  Other i n t e r p o l a t i n g  methods t h a t  could be 

used inc lude  l e a s t  squares  quadratic.  surface f i t  using the  16 closest 
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neighbors ( two  in each octant) within a given search radius, cubic 

spline functions, or kriging. These non-Vhjessen techniques generally 

require longer computer times for results that may be no better, When 

the known data points are extremely far apart and no exclusion i s  used, 

a more global interpolation technique might be used. 

The last step calculates the path o f  contour lines through the 

grid cell array. Based OR the cell va ues and t h e  contour l e v e l ,  the 

path is defined by a series o f  vectors that traverse from t h e  ride o f  

one grid c e l l  to another-. The contour ng program calculates 

intersection points along the sides o f  each c e l l  and determines the 

left and right o f  each vector as being above or below the contour lines 

being traced; this information i s  later used in mapping and 

polygon-intersection software. The resulting vectors are then mapped 

as contour lines with appropriate shading to indicate increa5ing or 

decreasing levels. 

4.2 SAS 

SAS i s  a multi-purpose data analysis system which can be used for 

data entry, data management, statistical analysis, and graphic 

dfsplays. $AS was chosen because most attribute data processing needs 

f o r  this project could be handled by this single software system. 

Since SAS runs on a wide variety of machines and operating systems, the 

AWDB i s  easily transportable. 

4 . 3  GIS/SAS I N T E R F A C E  

The link between cartographic data in the GIS and the attribute 

data in SAS is t h e  pond number. For  every watershed 'In t h e  data base 



t h e  GIs contains a pond number and a s e t  a f  d i g i t i z e d  c 6 o r d i n a t e s  

d e f i n i n g  t h e  boundary o f  t h e  Nat f t rshed and i t s  c e n t e r .  To map 

a t t r i b u t e  d a t a ,  t h e  SAS d a t a  s e t  c o n t a i n i n g  t h e  d a h  o f  i n t e r e s t  i n  

w r i t t e n  t o  an e x t e r n a l  (non-SAS) f i l e  and t h e n  read by t h e  GIs. The 

GIs can t h e n  a s s o c i a t e  t h e  a t t r i b u t e  d a t a  w i t h  t h e  d i g i t i z e d  watershed 

t o  produce t h e m a t i c  maps. 



5 .  D A T A  BASE CON7L 

-. ...... 

The WldDR con ta ins  34 da ta  s e t s  ( T a b l e  I )  with each da ta  s e t  

gene ra l ly  c rea t ed  from a s i n g l e  source ( e . g . ,  a map) o r  r ep resen t ing  a 

s p e c i f i c  theme ( e . g .  lake morphologic d e s c r i p t o r s ) .  The followlng 

1 5  s e c t i o n s  d e s c r i b e  the c r e a t i o n  06 t h e  da t a  s e t s  grouped by thematic 

o r i e n t a t i o n ,  A p p ~ n ~ ~ x  A provides a d d i t i o n a l  documentation including 

v a r i a b l e  names and l a b e l s ,  s t a t i s t i c s ,  a n d  graphical  disPlays. A 

combined l i s t  o f  a l l  v a r i a b l e s  i s  presented i n  Appendix e .  A I 1  453 lakes 

a r e  l i s t e d  i n  Appendix C including pond number, name, l o c a t i o n ,  an 

e l e v a t i o n .  Sect ion 5.15 desc r ibes  an agqregated da ta  s e t  eredted from 

s e l e c t e d  v a r i a b l e s  within o t h e r  d a t a  s e t s ,  The e x t e n t  of available 

watershed a t t r i b u t e s  f o r  t h e  headwater. watersheds are Sndicated i n  t h e  

summary s t a t i s t i c s  i n  Appendix A .  The 34 da t a  s e t s  c o l l e c t i v e l y  ecantaSn 

o v e r  600 v a r i a b l e s  fo r -  each watershed r equ i r ing  5 megabytes o f  d i s k  

s t o r a g e .  #o;t wate rsheds  have da ta  f o r  a l l  parameters except lake depth 

and volume (avdilable f o r  234 l a k e s ) ,  beaver- a c t i v i t y  ( a v a i l a b l e  f o r  

402 wa te r sheds ) ,  water  chemistry (avajlable f o r  about half  of t h e  l a k e s ) ,  

arid f i s h  population s t a t u s  ( a v a i l a b l e  f o r  abou t  one-third o f  t h e  ? a k e s ) ,  

The A E Z  includes 2751) l a k e s .  The NYSDEC pond number, name, 

loca t ion  (coordindter, quad s h e e t ,  and  coun ty ) ,  s i z e  ( l a k e  and 

watershed a r e a ) ,  and e l e v a t i o n  a r e  contained i n  da t a  s e t  100. IOQ a l s o  

contain5 some lakes  o u t s i d e  the A E L .  I n  a d d i t i o n ,  a f i l e  ( 7 2 1 )  i s  

rna-intained w h i c h  provides lake ID des igna t ions  used by o t h e r  r e sea rche r s  

t o  a1 l o w  c ross  - r e fe renc ing  t o  NYSDEC pond number codes. 
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Data set I00 reprezents an inventory of lakes in all or parts Q F  

the following 12 Mesd York counties: Clinton, Essex ,  Franklin, F - u l t o n ,  

t iar l i l ton,  Herkirner, Lewis, S t .  Lawrence, Saratoga, Warren, Washington, 

and Oneida. 

To develop the inventory, lakes in Lhe T I M  data base were natched 

with lakes in the HYSDEC data base. A conf’ldence index ( C I )  was 

developed i o  indicate whether two lakes with the same name and in t h e  

same county were ,  in fact, the same lake. Latitude and longitude, 

elevation, and surface area were compared. 5ased on t h e  results of  

these compdrisons t h e  following C I  numbers w r e  assigned: 

1 : All pararne?ers a g r e e d  

2: Latitude/lonyitude matched; elevation and/or area did n o t  
agree. 

3 :  Elevation and/or area missing; latitude/longitude agreed. 

4: Latitudedlongitude m i s s i n g ;  elevation and area agreed. 

Lakes in F I N ,  hu t  n o t  in NYSDEC, were matched with lakes i n  the USGS 

Geographic Names Information System (GNIS). A confidence i n d e x  o f  5 

was assigned if latitude/longitude was missing from F I N .  

In addition t o  the confidence index, source and flag fields for 

latitude/longitude, elevation, and surface area are included- The 

source field indicates whether the data i s  from FIN, NYSDEC, or G N I S .  

Values for the flag field were established based on the Q U ~ C O ~ L ~  o f  

comparing Jatitude/longitude, a r e a ,  a n d  elevation. These values are:  

0:  d a t a  value appears t o  be reliabie ( tun  sources agree) 

1: reliability in d o u b t  ( t w o  sources differ) 

2: reliability uncertain (no cross-check) 

missing: no data available. 
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e 463 AWOB headwater lakes  a r e  g e n e r a l l y  sma l l e r  and occur a t  

higher  e l e v a t i o n s  than the average l ake  wi th in  t h e  Adirondack 

eco log ica l  zone- The average s 

Park i s  41 ha,  whereas t h e  AMDH 

median s i z e  o f  AMDB lakes  i s  10 

lake s i z e s  of o t h e r  subse t s  o f  

ze o f  t h e  2759 lakes i n  t h e  Adirondack 

lakes  average 18 ha (F igu re  2 ) .  The 

ha. F i g u r e  2 a l s o  compares average 

dirondack l a k e s .  The 463 A ~ O ~  lakes  

inc lude  9% of  the  t o t a l  99,666 ha o f  s u r f a c e  a r e a  o f  t h e  2759 lakes 

w l t h i n  t h e  Adirondacks. The average e l e v a t i o n  o f  lakes  i n  the 

Adirondacks i s  499 m ,  whi le  t h e  ~~~~ Takes average 587 rn ( F i g u r e  3 1 ,  

Thus, t h e  A~~~ headwater l a k e s ,  s e l e c t e d  so  t h a t  watershed in f luences  

would not  be confounded by upstream lake processes ,  a r e  a subse t  o f  

laker, somewhat a t y p i c a l  of t h e  Adirandack eco log ica l  zone in  Terms o f  

s i r e  and e l e v a t i o n .  

I t  has been suggested t h a t  t he  small, h i g h  elevation lakes  a r e  t h e  

most  s u s c e p t i b l e  t o  a c i d i f i c a t i o n  from a c i d i c  d e p o s i t i o n .  Schofield 

(1976b) defined lakes  above 610 rn (2000 f t )  a s  h i g h  e l e v a t i o n  lakes i n  

t h e  Adirondack Region. Colquhoun e t  a l .  (1984) a l s ~  r e f e r r e d  t o  h i g h  

e l e v a t i o n  lakes  above 610 m and def ined small lakes  a s  those  w i t h  an 

a rea  o f  l e s s  than 48 ha ( Io0  a c r e s ) .  Logical ly ,  headwater lakes  t e n d  

t o  be small and a t  h i g h  e l e v a t i o n s  (Figure 4 ) .  

compared f o r  t h e  Adirondack headwater lakes  and 

Adirondacks i n  l a b l e  4 .  T h e  percentage o f  simp 

5 ha i s  less  than f o r  a l l  Adirondack lakes  smal 

S i z e  and e l e v a t i o n  a r e  

a l l  lakes  i n  t h e  

e lakes  sma l l e r  than 

e r  than 5 ha, b u t  92% 

o f  the  simple l akes  a r e  smaller than 40 ha i n  s i z e ,  whereas only 70% of 

a l l  t he  l akes  i n  t h e  Adirondacks a r e  sma l l e r  than 40 ha. The average 

e l e v a t i o n  o f  t h e  simple lakes  i s  much h i g h e r  than t h a t  f o r  a l l  lakes  i n  
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a AEZ -- Adirondack Ecological Zone; 
AWOn . Fldirondack Wat~t-shed D a t , ~  Rase csvt a i r l i ng  extensive watershed 

R W D l  - AWOB subset ~ i t h  1975 chemistry including pll, alkalinity, 

Abf8%2 -- AWnD s u b s e t  wiCh 1974-1983 mean c h e m i s t r - y  f o r  pH, alkalinity, 

data:  f o r  simple, hQadwater lakes. 

almunium, z i n c ,  ets. , d a t a ,  

and conductivity; 
ALS -- Arfirondack Lakc Survey, lakes samp:ed in 1984; and 

NSMS - National SurFace !dater S u r v e y ,  lakes saaraplcd in 1984. 

F i g .  2 .  Mean su r face  area  ( h a )  o f  l a k e s  i n  t h e  hdi ronojack region.  
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CRNL-ObdG 87- 1 7 70 

A F  7 
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1 0 9  
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A W D  1 I 2 1  

A I 0 2  

N S W S  

N S W I  

2 5 6  

1 7 1 )  

+ ?  

a &E?: - &i i rondack Ecological Zone; 
&MOB - Adirondack krlatershcrd L)dta Base containing cxkens i u e  watershed 

FbWDl - ALdDB s u b s e t  with 1975 c h e m i s t r y  including pH, alkalinity, 
d a t a ;  For  simple, headwater l a k e s .  

a lmunium,  z i n c ,  e t c . ,  data ;  
02 - AWOB s u b s e t  with 13374-1903 mean c h e m i s t r y  for- pH, a l k a l i n i t y ,  

and C Q n d U C t  i U  i t y  
A l S  - Udirondack Lake S u r v e y ,  lakes sampled i n  1984 :  and 
SWS - National Surface Water S u r v e y ,  lakes sainpled in 4'384. 

ean elevation (rn) o f  'lakes included i n  the  Adiran 
region.  
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F i g ,  4 .  Lake s u r f a c e  a r e a  ( h a )  versus e l e v a t i o n  ( m )  f o r  s e l e c t e d  
watersheds in t h e  Adi rondack r e g i o n .  
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Table 4 .  S l z e  and e l e v a t i o n  o f  lakes in t h e  Adirondack Region 

A 1  1 
A d i  rondack Ad i rondack 

x % 
S i m p l e  Ponds Lakes 

Lake Area-1 ha) 

(5.0 
5.0-4Q.O 
>40.0 
m i  5 s  1 ng 

23 
69 

8 

58 
39 

3 
0 

36 
34 
1 
20 

68 
74 

1 
20 

Total Lakes 463 3837 
--I 



t h e  Ad i rondacks :  42% o f  t h e  s i m p l e  l a k e s  a r e  above 600 m, whereas o n l y  

1% o f  a l l  t h e  l a k e s  i n  t h e  Adi rondacks a r e  above t h i s  e l e v a t i o n .  

F i g u r e  5 shows t h e  l o c a t i o n  o f  A W Q l  l a k e s  w i t h  r e s p e c t  t o  e l e v a t i o n  and 

psi c l a s s .  She l o c a t i o n  o f  AH02 l a k e s  and t h e i r  pH c l a s s  i s  shown i n  

F i g u r e  6 -  Alniiost a l l  a c i d i c  l a k e s  i n  t h e s e  d a t a  s e t s  o c c u r  above an 

e l e v a t i o n  o f  600 m. 

5 . 2  MORPHOLOGY 

Morpho log ic  d a t a  (101) a v a i l a b l e  f o r  many of t h e  headwater 'rake 

systems i n c l u d e  t h e  average d e p t h  o f  a l a k e ,  t h e  maximum d e p t h  o f  a 

l a k e ,  and s h o r e l i n e  p e r i m e t e r  l e n g t h .  A s h o r e l i n e  development r a t i o  

( independent  o f  human a c t i v i t y ,  wh ich  i s  i n d i c a t e d  by cab ins )  was 

c a l c u l a t e d  f o r  a l l  lake: by d i v i d i n g  t h e  p e r i m e t e r  l e n g t h  by t h e  

c i r c u m f e r e n c e  o f  a c i r c l e  equal t o  t h e  s u r f a c e  a r e a  o f  t h e  l a k e  

( H u t c h i n s o n  1957) .  T h i s  r a t i o  shou ld  have a m i n i m u m  v a l u e  o f  5 .O; 

however, a p p r o x i m a t e l y  20% of  t h e  s m a l l e r  l a k e s  have r a t i o s  l e s s  t h a n  

1.0. These e r r o r s  were t r a c e d  t o  t h e  d i f f e r e n t  s c a l e s  o f  t h e  maps used 

i n  measur ing l a k e  areas and p e r i m e t e r s ,  Enlarged maps were used t o  

measure p e r i m e t e r s ,  w h i l e  m a l  1 - s c a l e  maps were used t o  d e r i v e  

e s t i m a t e s  o f  s u r f a c e  area .  S h o r e l i n e  development r a t i o s  o f  l e s s  t h a n  

1.0 were s e t  t o  7.0. 

Lake volumes were e s t i m a t e d  by m u l t i p l y i n g  mean d e p t h  b y  s u r f a c e  

area. I f  mean depth  was n o t  a v a i l a b l e ,  t h e n  maximum d e p t h  was 

r r i u l t i p l i e d  by  0.4611 ( W e t z e l  1 9 7 5 )  t o  approx imate  a mean depth  and was 

used t o  e s t i m a t e  a volume. 
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F i g .  5 .  L o c a t i o n  o f  s e l e c t e d  AWDl lakes w i t h  respect  t o  e l e v a t i o n  
and pH class within t h e  Adirondack reg ion .  
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F i g ,  6 .  Location o f  se lec ted  AND2 lakes and  t h e i r  pH c l a s s  w i t h i n  
t h e  Adi rondack  reg ion .  
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T h e  type o f  drainage a l ake  has i s  a n  i m p o r t a n t  f a c t o r  

o v e r a l l  susceptibility t o  a c i d i f i c a t i o n  (Schnoar e t  a l ,  I 9 8  

a l .  1 9 8 3 $ ,  Four drainage t y p e s  ave  been defined:  ( 1 )  a seepage lake 

w i t h  no i n l e t s  o r  o u t l e t s ,  ( 2 )  an inflcaw l a k e  w i t h  i n l e t s  b u t  no 

o u t l e t s ,  ( 3 )  a drainage l a k e  w i t h  b o t h  i n l e t s  an outlets, and ( 4 )  a 

s p r i n g  lake w i t h  only outlets. T h e  numbers o f  i n l e t s  and o u t l e t s  For 

l a k e s  i n  t h i s  study were ~ e t e r ~ ~ ~ e ~  Prom USGS 1:$2,50 

a s  such, may s u b s t a n t i a l l y  underestimate t h e  occurrence a f  these 

f e a t u r e s ,  T h e  ~ r ~ ~ ~ ~ . ~ n a ~ t  drainage t y p e  f o r  t he  Ad$r-sndack simple 

a t  ~f a s p r i n g  lake (70%). Drainage lakes represee71 22% , ~ n d  

seepage lakes r ep resen t  7% o f  t h e s e  headwater l akes .  

Watershed a r e a s  w e r e  determined f o r  eacb s f  the  simple l a k e s ,  The 

a ve rag e wat e rs he s i z e  f o r  t h e  463 l a k e s  i s  230 ha; t h e  A M I  and Ah1 

subse t s  average 1 6 5  ha an ectively. The miedian watershed 

s i z e  f o r  the ~~~~ lakes i s  B Sake a n d  waters  

a c o r r e l a t i o n  of 0.70 ( p  <. 3 )  (F igu re  ? I p  an 

r a t i a s  a f  watershed t o  l a k e  a r e a  a re  19, 1 5 ,  arid 1 5  f o r  the AWD 

and AND2 groups o f  lakes,  r e s p e c t i v e l y .  

Physiographic c h a r a c t e r i s t i c s  o f  the  watershed i nc lude  

(same a s  l ake  s u r f a c e )  and maximum e l e v a t i o n ,  r e l i e f ,  average slope, 

percentage o f  t h e  watershe w i t h  s lope  g rea t e r  than 8" and 14" 

(approximately 1 5  and 2 5 x 1 ,  dorninsnt a s p e c t ,  and er ten tage  of the  

watershed w i t h  a s o u ~ h e ~ n  a s p e c t ,  l h e  topographic d a t a  were conrputed 

from 0.4-ha c e l l s  f o r  each wate rshed  frsm the  Defense Mapping Agency 

- 
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d l g i t a l  e l e v a t i o n  VOPOCUM f i le? .  These d a t a  provide elevation contours 

based on d i g i t ? z e d  7:250,000-scale USGS ~ o ~ ~ ~ ~ . ~ ~ ~ i ~  m p s -  A ~~~~r~~~~ 

i n t e r p o l a n l  was used t o  calcuBaPe e l e v a t i o n s  on a g r i d  c e l l  b a s j s ,  w i t h  

the t e r r a i n  g r a d i e n t  and nornial vec to r  (computed f r o m  e l e v a t i o n s  o f  

surrounding c e l l s )  used t.a c a l c u l a t e  t h e  percent o f  s lope  an 

( o r i e n t a t i o n  w l t h  r e spec l  t o  no r th )  f o r  each c e l l .  A paYygon-.cel l  

i n t e r s e c t i o n  method was used t o  determine frequency d i s t r i b u t i o n s  f o r  

elevation ( 1 1 3 ) ?  slope (114) ,  a n d  a s p e c t  ( X I S )  c larses  for- each 

watershed, s i n g  t h e  T ~ ~ ~ ~ O M  d a t a ,  Figure 8 p resen t s  t h e  t e r r a i n  sf 

the  AEL a s  a three-dimensional ( 3 - 4 )  perspective v i e w .  

\ 

South i s  t h e  dominant a s p e c t  f o r  33% o f  t h e  Adirondack simple 

watersheds,  w i t h  20-2ti% o f  the  o t h e r  watersheds having a ~ o ~ i ~ ~ ~ ~  

a s p e c t  i n  each of  t h e  o t h e r  t h r e e  d i r e c t i o n s .  A ~ ~ r ~ x . i m a t ~ ~ ~  36% of  t he  

watersheds have less t h a n  300 m o f  r e l i e f  and 50% have average 5 1 0  

l e s s  than 6 " .  Approximately 21% o f  t h e  watersheds have o v e r  50% of 

the?  r a r e a  i n  s lopes  g r e a t e r  than 8" (1  5 % ) .  

Beclirock b u f f e r i n g  c a p a c i t y  was determined from a s t a t e  level map 

(Norton e t  a l .  1982) t h a t  i s  based on t h e  i n t e r p r e t a t i o n  o f  t h e  New York 

S t a t e  geologic mdp. The map was d i g i t i z e d  by t h e  GDSG a t  ORNL and t h e  

percentage o f  bedrock types (based on b u f f e r i n g  c a p a c i t y )  was determined 

f o r  each watershed by i n t e r s e c t i n g  t h e  bedrock f i l e  w - t t h  t h e  watershed 

b o u n d a r y  f i l e .  Most o f  the  watersheds a r e  underlain by bedrock w i t h  

rime t o  low (12%) o r   lo^ t o  moderate (86%) b u f f e r i n g  c a p a c i t y .  
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5.5 SOILS (104-IW) 

Data on t h e  mesolevel s o i l  un i t s  For the Ad-lrondack park were 

i t i z e d  f r o m  1974 SCS county maps ( f :62,500 s c a l e )  and provided Lo 

BRNL by t h e  Adirondack Park Agency ( I ? .  C u r r d n ,  personal ~ ~ ~ ~ ~ n i c ~ ~ ~ ~ ~ ~ .  

The d i g i t i z e d  map con ta ins  approximately t k o  h u n  red ~ a p ~ j ~ ~  un i t s  

represented by O.il-ha cells. The a r e a  o f  t h e  s o i l  u n ? t s  within each o f  

t h e  463 watersheds (2114) was est imated by i n t e r s e c t i n g  t h e  d i g i t i z e d  

watershed boundaries w i t h  t h e  d i  i t i z e d  s o i l  map. 

The percentage o f  edch s o i l  s e r i e s  ~ j t h : n  a .,oil map u n i t ,  the 

s l o p e ,  a n d  t e x t u r e  modif iers  were obtained f r om county soil r.epor-t.5 

Usually each map u n i t  contained one t o  t h r e e  s e r i e s  p l u s  an ' 'otheriu 

c l a s s .  The "other" a rea  was proportioned between t h e  areas o f  t h e  

i d e n t i f i e d  s e r i e s .  When t h e  same map u n i t  occurre 

c o ~ n t j e s ,  t h e  percentages o f  t h e  component s e r i e s  were averaged-  

S o i l  chemistry parameters f o r  t h e  mapping u n i t  componen3s weye 

derived f r o m  the SCS Pedon database (Brandt  e t  a l ,  i n  prepa ra t ion ) .  

S e r i e s  level  d a t a  i n  t h e  Pedan d a t a  base were aggregate  

and  m a j o r  horizon and merged w i t h  t h e  ~ a ~ ~ ~ n ~  u n i t  components on t h e  

b a s i s  o f  subgroup. Ser ies  p r o p e r t i e s  such a s  depth t o  bedrock were 

obtained f rom t h e  SCS Soi l s -5  f i l e .  

107 con ta ins  f o u r  s e t s  o f  chemistry values f o r  each mapping u n i t  

component. The d i f f e r e n t  s e t s  a r e  i d e n t i f i e d  by a numeric s u f f i x  i n  

t h e  v a r i a b l e  name ( e .  . A C I D - 1 ,  A C I D - 2 ,  ACID-3, and ACI -.4) + Only W/E 

horizon values were used i n  c a l c u l a t i n g  the - - 7  v a r i a b l e s .  T h e  

A / E  and B horizons was used fur  the ..-2 v a r i a b l e s ,  and t h e  mean 
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B, and C horizons was used for  t h e  - 3  var i ab le s .  Ihe . 4  var i ab le s  used 

t h e  mean of A / E ,  B, and C h o r i z o n  f o r  components i n  hydrologic groups A 

and E, t h e  mean o f  A / E  and B values for  hydrologic group C ,  and the A / €  

values f o r  hydrologic g r o u p  D .  

F i l e  IO7 was merged w i t h  t h e  watershed composition f i l e  (104) a n d  

t h e  a r e a  of each c o m p o n e n t  i n  a watershed W ~ S  ca lcu la t ed  by mul t ip ly ing  

the  component percentage by t h e  m a p p i n g  u n i t  a r e a  i n  t he  watershed. 

F r o m  t h i s  merged f i l e ,  two s e t s  of fou r  f i l e s  each w e r e  c r e a t e d .  The 

f i r s t  s e t ,  f i l e s  I05A, 1050, I05C, and I 0 5 D ,  conta ins  a r e a  weighted 

means f o r  the  s o i l  chemistry parameters by watershed. I06A thru IO60 

represent  t h e  a r e a  i n  each watershed which s a t i s f y  var ious combinations 

o f  s o i l  p rope r t i e s .  The cha rac t e r  s u f f i x e s  correspond t o  the  numeric 

suf f ixes  used i n  t h e  v a r i a b l e  names i n  1107. For example, t h e  a r e a  

weighted means i n  105.4 3re based on W E  horizon values .  

The s o i l s  f i l e s  have been used t o  c a l c u l a t e  a r e a s  which may 

con t r ibu te  t o  a c i d i f i c a t i o n  of su r f ace  w a t e r s  (Turner e t  a l .  1986) ,  

For example, s o i l  pH l e s e  than 5.0 may con t r ibu te  t o  lake 

a c i d i f i c a t i o n .  Therefoi-e, the percentage of a watershed w i t h  s o i l s  

w i t h  low pH values (based on t h e  subgroup chemistry d a t a )  was 

determined. Si ini lar  values  were est imated f o r  base s a t u r a t i o n ,  s o i l  

ca t ion  exchange capac i ty ,  exchangeable bases,  and organic  mat te r .  The 

s o i l  map u n i t  d e s c r i p t i o n s  provided es t imates  of amount o f  exposed 

rock,  SteepneSrJ, and hydrologjc group, T h e  hydrologic g roups  a r e  t h e  

c l a s s e s  used h y  t h e  SCS and represent  an i n t e g r a t i o n  of f a c t o r s  related 

t o  water  r u n o f f / i n f i l t r d t i n n .  



35 

Uncertainty:  S o i l  mapping u n i t s  were assigned chemjcal p r o p e r t i e s  

by merging chemistry da t a  aggregated t o  t h e  subgroup w l t h  each s o i l  

s e r i e s  i d e n t i f i e d  i n  a mapping u n i t .  Uccasjonally, d a t a  'y~er'e n o t  

available f o r  a s o i l  s e r i e s ,  o r  mapping u n i t s  i n c l u d e d  a "miscellaneous" 

category.  In a l l  c a s e s ,  t h e  chemistry valuer  f o r  mappin 

der ived by pro ra t ing  the dvailable d a t d  f o r  s o i l  s e r i e s  accordl jng t o  

t h e i r  r e l a t i v e  abundance w i t h i n  a mapping u n i t ,  The unce r t a in ty  or' 

v a r i a b i l i t y  o f  the s o i l  chemistry datii i s  ~~~n~~~ because o f t e n  the re  a r e  

o n l y  s i n g l e  measurements a v a i l a b l e  on t y  i c n l  s o i l  s e t - j e s  profiles. 

These problems a r e  being addressed by OR I s t a f f  i n  c o l l a b o r a t i o n  w i t h  

the  S C S  National Soils Laboratory and a l s o  by t h e  E P A  s o j l s  survey 

p ro jec t s ,  

w COVER (102, 103) 

Land cover da t a  from remotely sensed imagery tdkela i n  1978 a r e  

a v a i l a b l e  f o r  t h e  watersheds i n  t h i s  a n a l y s i s  and are provided by the  

Adirondack Park Agency (R. Curran, personal cormunicatian) * The a r e a  

of a watershed w i t h  t h e  Following land cover types war determined f r o m  

LANDSAT scenes:  hardwood, mixed, c o n i f e r ,  wet c o n i f e r ,  and nonfa res t  

( e . g . *  g r a r s l a n d ,  ba r r en ,  and w a t e r ) .  The cover type  t h a t  occupies t h e  

l a r g e s t  a r ea  in a watershed was cons-idered l o  be t h e  dominant t y p e ,  

except  f o r  c o n i f e r ,  which was c l a s s i f i e d  a s  dominan t  i f  more than 33% 

o f  t h e  a rea  was covered by t h e  sum o f  c o n i f e r  t y p e s .  Twenty-one 

percent  o f  t h e  watersheds a r e  c o n i f e r ,  65% hardwood, and 14% mixed. 
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U n c e r t a i n t y :  ____ Land c o v e r  d a t a  i n v o l v e d  t h e  u n ? u p e r v i s e d  

c l a s s i f i c a t i o n  o f  LANDSAl scenes.  Four 1.ANDSAT scenes a r e  r e q u i r e d  t o  

c o v e r  t h e  Adi rondack Region. The c l o u d - f r e e  scenes s e l e c t e d  were from 

d i f f e r e n t  d a t e s  i n  t h e  summer months o f  1978 ( R .  Curran,  p e r s o n a l  

c otiimun i c a t  i on ) . 

5 . ' P  DISTURBANCES ( 102) 

C l e a r  c u t t i n g  and u n c o n t r o l l e d  id j1df i r -e  reached a peak ? n  t h e  

e a r l y  1 9 0 0 ' s  (D iNunz io  1984)  and have been s u b j e c t  t o  more c o n t r o l  i n  

la te :  y e a r s .  C u r r e n t l y ,  38% o f  t h e  Adirondack Park i s  w i t h i n  t h e  

S t a t e  F o r e s t  Preserbe w i t h  l o g g i n g  p r e c l u d e d .  The occur rence o f  f i r e s  

and l o g g i n g  on t h e  watersheds Ma5 determined by examin ing v a r i o u s  

h i s t o r i c a l  r e c o r d s  t h a t  i n c l u d e d  t h o s e  m a i n t a i n e d  by  t h e  New York 

Department o f  Lnuironmental C o n s e r v a t i o n  (and i t s  p redecessor  

o r g a n i z a t i o n s ) .  Data i n c l u d e  t h e  t y p e  o f  d i s t u r b a n c e  a n d  a r e a l  ex t en t  

e s t i m a t e d  as a c c u r a t e l y  as p o s s i b l e  f r o m  a v a i l a b l e  d e s c r i p t i o n s .  The 

p r i m a r y  source bia5 a 1915 1:126,720 s c a l e  map showing t h e  e x t e n t  o f  

loqqed,  burned, and o t h e r  wasted/dcnuded areas  (Gruendling e t  al. 

1985) .  T h i r t y - o n e  p e r r e n t  o f  t h e  watersheds have a h i s t o r y  o f  l o g g i n g ,  

12% were burned,  and 5% were c l a s s i f i e d  as  b e i n g  wasted/denuded.  

Us ing  a e r i a l  photographs t a k e n  between 1978 and 1983, t h e  nuniber 

o f  s h o r e l i n e  d w e l l i n g s  and manmade dams was de termined f o r  t h e  

walersheds a s s o c i a t e d  w i t h  Adi rondack s i m p l e  l a k e s ,  Most l a k e s  have no 

c a b i n s  ( S I X ]  o r  o n l y  a f e w ,  w h i l e  Lake P l a c i d ,  a l s o  one o f  t h e  s i m p l e  

l a k e s ,  has >200 c a b i n s .  
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Information on w 

i n  1916 w i t h  l j m  

from t h e  c u r r e n t  

r e l a t e s  t o  i n t e r p r e t a t i o n  of aer ial  photos and e r r o r s  i n  

l d f i r e s  was obtained from a small s c a l e  

t ed  documentation. The land management 

APA park plan which  r e f l e c t s  land use p 

--- Uncertainty: Uncertainty f o r  d a t a  f o r  t h e  watershed d i s tu rbances  

source maps. 

map produced 

was obtained 

ann! ng zones 

and may not a c c u r a t e l y  r e p r e s e n t  c u r r e n t  l a n d  use.  

5*8 W ~ ~ ~ ~ ~ ~ S  ( Io8 - l lQ)  

For watersheds w i t h  wetlands,  d a t a  a r e  a v a i l a b l e  f o r  wetland ai-ea, 

wetland d i s t a n c e  from a l ake ,  length o f  w e t l d n d  in  d i r e c t  c o n t a c t  with 

a l a k e ,  number o f  wetlands a t  a l a k e ,  and Natjonal Wetlands Inventory 

cover  t ype  (Cowardin e t  a l ,  1939).  Wet land da ta  w e r e  comp-iled from 

r e c e n t l y  ~ o ~ p ? @ t e d  1:24,880 scale wetland maps (Bogucki and Gruendling 

1982) .  These wetland types were grouped in to  f o u r  c a t e g o r i e s  f o r  

a n a l y s i s  ( s e e  A C l O - C  i n  I ? O ) :  very a c i d ,  moderately a c i d ,  nonacid, and 

o t h e r  (D. J .  ogucki, personal c ~ ~ ~ ~ n ~ ~ a t i ~ ~ ~ .  The very a c i d  cover 

type  i s  predominantly needle-leaved evergreeri f o r e s t  and  s c r u b / s h r u b  

vege ta t ion  including bog mats,  whereas t h e  nonacid cover t.ype i s  

predominantly broad-leaved deciduous f o r e s t  and scrub/shrub 

vege ta t ion .  The moderately a c i d  cove r  t ype  includes a vege ta t ion  

mixture cif needle-leaved evergreen a n d  broad-leaved deciduous Forest  

and scrub/shrub,  P e r s i s t e n t  emergent vege ta t ion ,  dead f o r e s t ,  open 

wa te r ,  e t c . ,  a r e  included i n  t h e  o t h e r  category.  The wetland type t h a t  

o c c u p i e s  the l a r g e s t  a r ea  i n  a watershed was considered t o  be t h e  

dominant t y p e .  
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For analyses ,  t h r e e  va r i ab le s  w e r e  ca lcu la t ed  For each of  the  four 

wet land  types :  watpk-shed percentage (wetland area d i v i d e d  by watershed 

a r e a ) ,  lake percentage ( m t l a n d  a r e a  divided by  lake a r e a ) ,  and c o n t a c t  

percentage ( d i s t a n c e  of wetland i n  contact  w i t h  t h e  lake d i v i d e d  by t h e  

lenqth of t h e  lake s h o r e l i n e ) .  Only 1% of t h e  watersheds d o  not have 

a n y  wetlands, w h ? l e  14% o f  t h e  RbJDR lakes  do not  have wetlands i n  

d i r e c t  contac t  v i ? h  t h e  l a k e s .  Based on percentage of watershed area ,  

54% a r e  very a c i d ,  232 nonacid,  and 16% ~ ~ t h e r  t y p e s .  eased on t h e  

percentaq i ;  of t h e  sho re l ine  c o n t a c t ,  41% of the  walersheds a r e  

c l a s s i f i e d  a s  h a v i n g  very ac id  w t l a n d s  and  37% a s  Raving nonacid 

's'pdi 1 d nd 5 . 

5.9  REhUEHS (111-112) 

I t  Piad been s u g g r s t e d  t h a t  t h e  pr-esence of  beavers 017 a lakp may 

inf luence  water  chemistry and f i s h e r y  h a b i t a t  (Retzsch e t  a l .  1982);  

t h e r e f o r e ,  h i s t o r i c a l  (1948,  1958, and 1958) and c u r r e n t  (1978 and 

1981) d a t a  on beavers f o r  t h e  Adirondack simple lakes  w e r e  determined 

f r o m  a e r i a l  photography (Gruendling e t  a l .  19135). O f  t h e  h i s t o r i c a l  

d a t a ,  t he  1968 d a t a  a r e  t h e  most complete. The number o f  beaver d a m ,  

t h e  number o f  broken a n d  unbreached b ~ a v e r  dams by n l e t s  and outlets, 

t h e  number O F  l odges ,  3 r d  t h e  d i s t ance  from a lake  u nach dam ;,.;:ere 

recorded.  rhe number o f  unbresched darns a s  c o u n t e d  on t h e  1978/1981 

photos  on i n l e t s ,  on o u t l e t s ,  a:ib a t  t h e  lakc certflo;$ w e r e  used as  

t h r e e  rneasure~ o f  heaver  a c t i v i t y .  Half of t he  lakes  (53%) had one o r  

more darns, w j t h  one la!,? having 1 6  dams. A s i n g l e  index o f  beaver 

a c t i v i t y  ( E W R I N D E X  i n  1 1 2 )  was ca lcu la t ed  f o r  each l ake  



(Hurnsaker e t  a l .  1986) by djviditag the  sum or  beaver  dams on o r  a t  the  

i n l e t ( s )  and caut ie t (s)  f o r  1968 and 1978 by t h e  l a k e  area. D a t a  f rom 

1978 were weighted by a f a c t o r  o f  two  s i n c e  i,hemistry d a t a  were front 

1974 t o  1984. Extensive a n a l y s i s  O F  t he  beaver  d a t a  were  performed by 

Lamber-L e t  a1 ( i n  

5.10 WATER CHE. I S T R Y  (118--120) 

Water chemistry da t a  were obtained f r om FI or%h Carol i na 

S t a t e  Universi ty  (Baker e t  a l ,  1984) and t h e  NSWS. Tho most complete 

s e t  a f  chemistry d a t a  available a r e  f o r  a s e i  o f  121 h i g h  e l e v a t i o n  

lakes ( w j t h l n  the  463 AWDB l akes)  which were surveyed by Schofield 

(1976b) i n  1975. These d a t a  a re  i n  f i l e  118. 

summary statistjcs f a r  119, shows the number of simple 

s p e c ’ l f l c  w a t e r  chemistry da ta  a r e  available. 

conduc t iv i ty  a r e  a v a i l a b l e  f o r  a ~ ~ r o x i ~ a ~ e ~ y  

o t h e r  chemistry d a t a  are a v a i l a b l e  f o r  

a ~ ~ r o ~ i ~ a ~ @ l ~  25-30s o f  t h e  l akes .  T h e  values f o r  visual  Mater c o l o r  

a r e  t h e  same as  the v a l u e s  used i n  aker  e t  a l .  (1984)  ( s c a l e  of 1 

through 5 ,  defined l a t e r ) .  For other pararneLers used i n  t h e  I19 F i l e  

(WWD2) t h e  mean o f  s u r f a c e  o b s e r v a t i o n s  a t  a lake was calcidlated f o r  

t h e  summer months ( S Y  -September) o f  1974-1 9Ei3 /I The pt-3 o b s e r v a t i o n s  

were r e s t r i c t e d  t o  a i r  e q u i l i b r a t e d  l a b a r d t o t y  electrometric 

measurements, and  a l k a l j n i t y  observat ions were r e s t r i c t e d  t o  Gran p l o t  

measurements. Vhe $111 and a l k a l i n i t y  measured I n  ’8999 by the 

a n a l y t i c a l  l abo ra to ry  a p p e a r  t o  be suspec t .  F o r  t h i s  reasow all pW and 

a l k a l i n i t y  d a t a  f o r  1979 c o l l e c t e d  by t h e  NYSDEC and Ineasure 



e l e c t r o r n e t r i c a l l y  were n o t  included in the  I19 d a t a  s e t .  The pH d a t a  

measured w i t h  t h e  I le l l ige  method i n  1919 were ad jus ted  t o  be compatible 

w i t h  equi l ibr ium pH values (K. F .  C m u r ,  personal communication) and 

included i n  119. 

Visual water  co lo r  measi i rernents a r e  a v a i l a b l e  from I - P N  f o r  101 o f  

t he  Adirondack simple lakes .  No d a t a  a r e  a v a i l a b l e  on d i sso lved  

organic  carbon ( D O C )  f r o m  FIN, so  v isua l  c o l o r  measurement5 were used 

a s  a su r roga te  f o r  DOC. Observations from f i e l d  surveys were coded a s :  

c l w r  ( l ) ,  l i g h t  brown ( 3 ) ,  brown ( 4 1 ,  d a r k  brown ( 5 ) .  (There i s  no 

co lo r  = 2 ) .  

c l e a r  water  and thus  a r e  considered i n d i c a t i v e  o f  low l e v e l s  o f  D O C .  

Average values >2 .5  i n d i c a t e  lakes  c o n s i s t e n t l y  coded l i g h t  brown, 

brown, o r  dark brown and thus  a r e  considered i n d i c a t i v e  o f  h i g h  

concent ra t ions  of dissolved organics .  Average values o f  1 . 5  t u  2 . 5  

suggest  t h a t  f i e l d  crews were incons i s t en t  in t h e i r  eva lua t ion  o f  

visua l  c o l o r .  Like Bakes e t  a l .  (1984) ,  we used v isua l  c o l o r  va lues  

from 1960 t o  t h e  present  t o  i nc rease  our  samp le  s i z e .  

o f  a w a t e r  a s  c l e a r  (average value (1.5) o r  colored (average valire 

>2 .5 )  i s  only a rough i n d i e a t o r  of D O C .  Mean v isua l  c o l o r  values  are 

s i g n i f i c a n t l y  co r re l a t ed  ( r  10.54, p <0.05, n = 13)  w i t h  t h e  MSWS 

measurements o f  D O C .  

Average values (1.5 i n d i c a t e  lakes  c o n s i s t e n t l y  coded a s  

C l a s s i f i c a t i o n  

U*eertainty: Baker and I i a rvey  (1984) , desc r ibe  t h e  u n c e r t a i n t i c s  

i n  t h e  F I N  Adirondack chemlistry d a t a  and approaches t o  d e a l i n  

t h a t  unce r t a in ty .  Data w i t h i n  I I N  w e r e  c o l l e c t e d  by  a v a r i e t y  of 

i n v e s t i g a t o r s  f o r  a v a r i e t y  of purposes u s i n g  a v a r i e t y  o f  a n a i y t i c a l  

techniques.  A s  a r e s u l t ,  the da ta  are af te r !  n o t  i d e a l l y  s u i t e d  f o r  use 



41 
. .- 

... F... 

,. . ~ ... 

i n  statistical analyses. TWO pervasive problems are the 

representativeness of the sample and variat'ons in data quality. 

Imperfections in the d a t a  base often limit our abil'lty to thoroughly 

resolve certain issues, but we have attempted t o  qualitatively and 

quantitatively (where possible) address these uncertainties. 

The quality of pH values within F I N  i s  variable because of 

different methods f o r  measurement d n d  measurement by different 

investigators. Only pH values measured electrometrically i n  t h e  

laboratory w i t h  air equilibration are included. Mean values were 

calculated f a r  a lake and are t h e  averages sf pH, not  I-\+ 

concentration, Previous reports (e .q . ,  Schofield 1981) have identified 

particular problems with electrometric pH measurements taken in 1979 by 

the NYSDEC. Apparently the quality o f  the pl.8 probe wds inadequate for 

use in t h e  low ionic strength waters typical of t he  Rdirondacks. 

Values taken in 1979 have heen reported f o r  some lakes t a  be 

pH units too low. In 1979, t h e  NYSOEG surveyed 396 Adirondack waters 

(Pfeiffer and F e s t a  1980); these d a t a  were excluded from this 

analysis. Many o f  these waters have never been resurveyed, 50 that 

exclusion o f  these 1979 values fro pM analyses significantly reduces 

sample s i z e .  

To be consistent with the t i m e  p e r i o d  used for pI4 data and because 

it i s  believed that the same inaccurate ptl probe may have been used for 

alkalinity measurements, a l l  '1979 alkalinity measurements made by the 

YSDEC are a l s o  excluded from these analyses. Some vdriation in 

alkalinity measurements for other years .is to be expected because 

measurements were done by different investigators. 
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An analysis of variance o f  withiti- and between-lake variability 

was per-formed for and alkalinity for those simple lakes hdving more 

than one value f o r  the 1974  1903 period. In both cases, t h e  F 

statistic w a s  significant a t  p tO.OOO1, indicating that the 

hetween - l a k e  variability i s  greater t h a n  the within-lake variability 

and that there are significant differences between lakes f o r  both pll 

and alkalinity. The analysis of variance a150 provides an estimate of 

t h e  variation within each lake. The estimated caefficient o f  

variability i s  4.5% f o r  pH (the transformed negative log of H ion 

concentration) and 38 .9% For- alkalinity. Sources o f  within-lake 

varia%ion include errors due t o  measurement and changes in techniques, 

sampling variability related t o  location on the lake, d e p t h  of sample, 

day o f  the year ,  t ime o f  d a y p  s e a s o n a l  variability, year io year 

variability, e t c .  

f 

A s u b 5 e t  o f  121  o f  the Adirondack simple lakes has measurements 

for aluminum ani? z i n c  as  well as pH, total alkalinity, a n d  other 

parameters. The uncertainty of data i n  the AWDl  subset is less than 

Ihe uncertainty in the  AWD2 subset because these data are from one 

survey d o n e  Sn 1915 on h i g h  elevation lakes (Schofield 19762)” 

T h e  NSWS measured prip alkalinity, aliimirium, zinc, color, dissolved 

o r g a n i c  carbon, a ~ d  o t h p r  parameters in t h e  fall o f  ’1984 for 46 of our 

Adirondack simple l akes .  The a i r  equilibrated laboratory determination 

of lake pH (PHEQ11) was used in the  analyses as the mort appropriate 

estimate of lakc pi-1. Although measurements on each lake were made only 

once ,  extens’sve precautions were taken to minimize any variability 

associated w i t h  field and sample handling, laboratory b i a s  in analysis, 
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and data entry (approximately 30% o f  data were collected for QA 

checking). 

using a stratified systematic sampling scheme based on alkalinity 

c l a s s  and geographic region and subregion (USEPA 1984). The overall 

uncertainty of NSWS chemistry values should be less than that For F I N  

chemistry data. 

Lakes were selected to be regionally representative by 

5,11 HISTORICAL W A T t R  CHEMISTRY 

Baker and Harvey (’8984) have examined current and historical pti 

Ihe’sr  data t o  determine whether trends in pH over time are  evident. 

findings are included for 59 o f  the AN01 and 147 o f  the AM02 l akes .  

The fol low’ing paragraph describes their methods. 

For each lake i n  the Adirondack ecological zone with sufficient 

data, coefficients for the linear model: 

’i i b +- b . x .  + e o 1 1  

were estimated, where y is the mean pH measured on a g l v e n  day over 

a l l  depths, xi i s  Julian time converted to units o f  decades, bo and 

b .  are the y-intercept and slope respectively, and e i s  the random 

error term. A l l  pH measurements in F L N  were used with the exception of 

1979 electrornetric pW data. Lakes were considered to have sufficient 

data for analysis o f  trends i f  pH data spanned a mjnjmum o f  10 yea r s .  

Thus, the change in pH over time ( b .  in the above equation) was 

estimated F o r  lakes with a5 few as two ptf measurements separated by at. 

least 10 years. Obviously, the statistical significance o f  these 

trends, based on two data points, could not be evaluated. The 

i 

1 i 

1 
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likelihood o f  detecting significant trends increases as the numSer of 

pDf observations increases. Examination of trends in a ramp19 o f  lakes 

( w i t h  is = 3 i o  2 1 )  siiggested that the linear approximation o f  pH as a 

function of  time wax adequate and wa? no better or worse than the 

alternative inodpl considering H concentration a s  a linear function 

of time. The pi1 was selected f o r  trend analysis, rather than 

alkalinity, because o r  i l <  direct application t o  potential effects on 

fish and because o f  the greatet- uncertainty concerning t h e  validity o f  

comparing c u r r e n t  and historic measurements o f  alkalinity. 

c- 

5 . 1 2  FISH (119)  

Baker and Harvey (1934) defined an ordinal index o f  fish community 

status and developed values of this index for the F I N  lakes having 

sufficient d a t a .  The f ~ l l o ~ i n g  paragraph, taken F r o m  their report, 

explains their rating system. 

F o r  each lake with 

scale of 0 to 5, war. a s s  

community. Criteria f o r  

number (proportion) of f 

ufficient data a single summary rating, on a 

gned expressing t h e  overall status of the fish 

classifying community status included the  

sh s p e c i e s  apparently declining o r  lost From 

t h e  lake, the quantity and quality of data available for assessing 

dez.line o r  loss o f  the populations, and t he  e x p ~ c t e d  sensitivity s f  

those species t u  acidification. 5y incorporating previous information 

( B a k e r  1984)  on the relative sensitivities o f  fish spec ies  t o  

ac’dificatim, and the observed o r d c r  through t i m e  in bhich species 

within 3 :ake w e r e  affectd, t h e  f j s h  conimunity status rating Tron 0 

(low) t o  5 (high) expressed not only t h e  severity of change in 
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u n i t y  s t ructure ,  b u t  a l s o  t h e  likelihoo t h a t  t he  observed changes 

r e s u l t e d  f r o m  fake a c i  i f i c a t i u n .  The essence o f  t h e  f i s h  ~ ~ ~ m u ~ ~ t ~  

s t a t u s  r a t i n g  syske were a s  follows: 

unity appears  ‘ h e a l t h y . ‘  Any changes i n  
composition th t -au  r; t ime appear random and a p  
normal Fluctuatio 5. For a lake w i  
a v a i l a b l e ,  spec ie s  d i ~ e r s i t y  i s  h i g  haracter-’j s t i c  
f o r  t he  Adisondacks.  Species  c o n s i  -sensitive a r e  
p re sen t .  

e o r  two spec ies  have a p p a r e n t l y  ec 1 i ncd i n  ~ ~ ~ ~ ~ ~ , ~ ~ ~ ~ , ~  
and/or  disappeared f r o m  t h e  lake,  These spec ie s  an-e n o t ,  
however, considered ~ ~ ~ t ~ c ~ ~ a r ~ y  a c i d - s e n s i t i v e  {rc la t l ive  t e  
o t h e r  spec ies  i n  t h e  l a k e ) ,  and It i s  unlikely t h a t  
popuiahlion decljnes o r  losses resulted from ~ ~ ~ ~ ~ ~ i c a t ~ o ~ ~  

2 One o r  two s p e c i e s  have a p p a r e n t l y  eclined ? n  ~ ~ ~ ~ ~ ~ ~ c e  
ppeared from t h e  lake.  he species  a f f ec t ed  
-sensitive ( r e l a t i v e  t o  o t h e r  species i n  t h e  

be a result o f  
o r  loss  o f  ~~~u~~~~~~~ 

on a r e  ~ a r ~ ~ c ~ ~ ~ r ~ y  s t r o n g ,  however. A number o f  
a 1  i n f l u e n c e  o f  

p o ~ ~ ~ ~ ~ ~ o ~ s  have ~ a i ~ ~ a ~ ~ ~ ~  c o n s t a n t  o r  i n c r e a s e d  ’Bevels o f  
abundance over t i m e .  

3 Several spec ies  have djsappeared f rom t h e  lake.  lhese 
species are. expected t o  be a c i d - s e n s i t i v e  relative t o  o%her. 
s p e c i e s  remaining i n  t h e  lake, suggestin 
that c o ~ ~ ~ j t y  decline may be a r e s u l t  of a c i d i f i c a t i o n .  

4 A l l  species or t h e  m a j o r i t y  of species have disappeared. 
Any spec ie s  l e f t  a r e  expected t o  Be d c i d  t o l e r a n t  (e .g . ,  
brown bullhead,  yellow p e r c h ) ,  0 question5 regarding 
sampling techniques,  a l t h o u  fa t he  absence ah meast sperfes 
i s  o n l y  confirmed by one sa 

5 A B 1  spec ie s  have d isappeared.  No h caught. i n  t w o  o r  
samples (in two o r  y e a r r ) .  l ~ e ~  t i 017s rega r d  i ng 

-- ll-lllll.^lllll ~ll_-lllllll -.l._...l....l ~ -- ̂ ..._......... _._ 



Notice that. classification o f  fish community s t a t u s  is based only on 

fish survey results, stocking records ,  and relative species sensitivity 

t o  acidity (fron information in thc available I i t p r a t u t - e ) .  The scale 0 

to 5 W ~ S  designed slach that lakes rated 0 or 1 w e r e  unlikely t o  have 

been affected by acidification, lakes rated 3 ,  4, o r  5 w r e  likply t o  

have been affected by acidification, with higher ratings indicating 

higher confidence. Laker rated 2 w e r e  marginal, w i t h  some suggcstinns 

o f  e f f e c t s  of acidification but no clear evidence or  trends.  (Baker- 

and Harvey 1384) 

Data are included in AND1 and AND2 for f i 5 h  community s t a t u s  a n d  

t h e  individual status of b ~ o o k  trout (e .g. ,  declining, lost, healthy, 

e t r . )  for- Adirondack simple lakes in F I N .  

mert~au: Baker and Harvey (1984) made extensive u s e  of the 

F I N  data base t o  aSsess the status of f i r h  populations and communities 

in the Adirondacks. The following material, excerpted from B a k e r  and 

Harvey (1984.), describes t h e  uncertainties in t h e  Adi rondark  fisheries 

d a t a  and thei r so? u t i o n  t o  deal i rig w i t h  that uncertainty. 

Sampling t e c h n i q i i e r  and procedures have varied wide ly  b o t h  over 

time and among lakes, Although gill nets and/or t r a p  nets were the 

prirary gears used in most surveys,  nets were o f  different s i r e ,  s e t  a t  

different- t i m e s  of the y e a r ,  e h c .  Til a c e r t a i n  ex teg i ,  general gear  

characterizat?ons have also changed over t i m e ,  e .g. ,  the shift f r o m  

qill nets made f rom c o t t o n  t o  ne ts  of monofilament nylon. Surveys were  

conducted as appropriate to t he  immdiate need5 of the fisheries 

biologist, r a n g i n g  froni s g e n e r a l  survey of fish s p e c i e s  p r e s e ~ t  to 

specific collection of individual species to confirm stocking success, 
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measure growth, o r  c o l l e c t  eggs, The e f f e c t  of t h e s e  v a r i a t i o n s  jrs 

pli rag ter,hra.iques an procedures on survey r e s u l t s  must be 

c o n s i d e r e d .  Even w i t h  s tandardized sampling l e c h n i  s ,  r e s u l t s  f r o m  

f i s h e r j e s  s ~ ~ r v e y s  a re  highly var l iable .  In addition 

sampling techniques; were n o t  recorded i n  many cases .  

As a r e s u l t ,  Baker and Harvey (1984) do n u t  f e e l  t h a t  simple 

q u a n t j t a t i v e  measures s u c h  as ca t ch  per u n i t  e f f o r t  o r  p r n b a b i l i t  

catch o r  no c a t c h  cdn be lese t o  a c c u r a t e l y  express  changes i n  f’lsh 

population s t a t u s  over  tjriie. They ave def ined semi q u a n t i t a t i v e  

I n d i c a t o r s  o f  population s ta tus  ( i . e . ,  an ordered c assificatisn) t h a t  

i nco rpora t e  t he  u n c e r t a i n t i e s  associated w i t h  varying,  and a t  times 

~ n ~ n o ~ ~ ,  sampl-iing tschraiq es.  Ordered c l a s s i f i c a t i o n s  a re  commonly 

used whenever- d i f f e r e n t  degrees of some ~ h e n ~ ~ ~ e ~ ~ r ~  car1 be recognized 

b u t  n u t  expressed w i t h  a s tandard u n i t  OF measurement on a cont inuous 

s c a l e .  Procedures For s t a t i s t i c a l  a n a l y s i s  a r e  well established. 

Evaluations of f i s h  population s t a t u s  anld possible exp lana t ions  

f o r  observed changes were c o n  ucted b l i n d l y ,  w i t h  no information on 

lake i d e n t i f i c a t i o n  o r  s p e c i f i c  locale, water chemistry,  o r  a c i d i t y  

s t a t u s .  Resul ts  froin f i s h  surveys and a s soc ia t ed  information were 

reviewed f o r  each l ake .  Codes denoting t h e  q u a n t i t y  of survey d a t a  

available (number o f  surveys over what time span) a n d  t h e  d a t e  of  the 

l a s t  survey were recorded. O n l y  lakes  w i t h  post-1960 survey d a t a  were 

evaluated f u r t h e r .  Seven h u n d r e d  and f i f t y  e l g h t  lakes (16% of t h e  

t o t a l  lake s u r f a c e  srea i n  t h e  A d i r s n d a c k s )  have been surveyed .in one 

or more years ( w i t h  t h e  most r ecen t  survey pos t -1960) ;  552 lakes  (57% 

of t h e  totdl lake s u r f a c e  a r e a )  i n  t w o  o r  more y e a r s .  D u r i n g  phase 1 ,  
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three confidence :-at+ings w e r e  a s s  

interest that occurs or occtirred 

f rom 

POPU 

t i rile 

abun 

gned to each o f  the 14 species o f  

n a given lake. The ordinal s c a l e  

0 (low) to 9 ( h i g h )  indicates: ( 1 )  evidence t h a t  t h e  fish 

ation har remained constant or 'rncreased in abundance t-hrough 

(2) evidence that t h e  fish population has declined (decreased 

ance, reproductive failure, and /o r  population extinction) thrsug 

time, and ( 3 )  e v i d e n c e  t h a t  t h e  fish population has been lost. A 

a 

smmary rating, on a scale of 8 (low) t o  5 ( h i g h ) ,  expressed the s t a t u s  

of t h c  fish comniunity as a l e .  Finally, in phase 2, for populations 

that may he declining or lost (based  on evaluations in phase l ) ,  t h e  

likelihood t h a t  the observed change occurred as a result o f  

acidification Mas ranked 061 a scale 0 (low) to 9 (high). The final 

evaluatjon of t he  poteFlial effects o f  acidificdtion obviously requires 

some c o m b i n a t i o n  o f  t h e  strength of t h e  evidence for population decline 

or loss  (phase 1) and the s t r e n g t h  of t h e  i.videncr that t h e  decline o r  

loss resulted from acidificatjon (phase 2 ) .  

Raiiking systems introduce some subjectivi Ly. Specific criteria 

f o r  rating populations \ e r e  established t o  reduce the subjectivity and 

iiiipt ove consistency. To e v a l u a t e  the consistency o f  ratjngs wi,thin 

earh phase, fish popdlalions in 90 lakss, systematically selected to 

covgi- Che range o f  fish response and quantity and quality o f  d a t a ,  a r e  

b c j n g  r-e-evaluated b o t h  by the principal investigator and by tug 

independent investigators. l h e  results, however, a r e  not yet a v a i l a b l e  

Variations in assignmilt of population ratings decrease o n e ' s  

ability t o  detect correlations between c o n f i d e n c e  r a t ings  and 

indicators. o f  acidity o r  acidification, b u t  do n o t  bias t h e  r e s u l t s .  



49 

A significant c o r r e l a t i o n  between f i s h  population s t a t u s  and lake 

a c i d i t y ,  ~ ~ t ~ o u ~ ~ ~  not. provjng cause and e f f e c t ,  ran n o t  be attacked on 

the baris of the s e m i  quantitative procedures f o r  assessment  o f  f"sh 

population status. ( aker and Harvey 1984)  

I n  the appendix t o  t he i r  r e p o r t ,  Baker and arvey (1984) prov ided  

matrices of recommended r a t i n g s  used in conjunction w i t h  t h e l r  r a n k i n g  

e The i r  innovative b u t  systematlc approach ,  attention t o  detail, 

and clear effort t o  avoid bias  are cummen blr? a n d  c o n t r i b u t e  to m a k i n g  

thejr indices as reliable 3s practicable, iven t h e .  inherent 

limitations i n  the ~~~~~i~~ and o f  t h @  d a t a .  

.... 

Annual <iverage wet atmospheric depols- i t ion values  f o r  s u l f a t e ,  

nitrate, and t o t d l  hydrogen i o n  were calculaPed f o r  headwater watersheds 

based on the years 1980-3982. E s t i m a t e s  o f  the c ~ n c e n t r a t i o n  o f  i o n s  

i n  wet cieposl i t ion were o v e r l a i n  w i t h  precipitdtion levels to c a l c u l a t e  

total wet d e p o s i t  on.  The deposition data from several networks were 

obtained f rom ADS (Matson and Olreri 1984) ,  and prec?pitation d d t a  

consisted of 1951 -198 norms from the network o f  t h e  Nat iona l  Oceanic 

and Atmospher ic Administration ( O A A )  weather statjons. Data f r om the 

irregularly spaced m o n i t o r i n g  s i t e s  and weather ls ta t ions were cearrtoured 

by establishing a Thiessen polygon network, interpolating to a 

regularly spaced g r i d  ( 3 , 7 5  minute latitude/longitude c e l l s ] ,  a n d  

9 ene sat i n g c or1 t o  ki rs  ~ 

calculated t o  l a t i t u d e / l o n g \ t u d e  g r i d  cells w e r e  used t o  calculate w e t  

'I he c onc en t ra 8. i on a rtd g rec i p td t i on va 'I ue s 
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deposition and assign deposition valuer to watersheds. Figures 9 and 10 

show the patterns of precipitation and wet hydrogen i on  deposition in 

t h e  Adirondack Region. Figure 11 presents the relationship o f  w e t  

hydrogen ion deposition and precipitation for t h e  463 simple lakes. 

T h i s  approach g i v e s  better spatial resolution and implicitly adjusts f o r  

orographic influences; however, the technique needs additional review of 

the relationship bethieen precipitation and concentrations. Dry 

deposition data were not available for the region. 

UncertaintK- l _ l  The wet deposition data contain uncertainty related 

to extrapolating from monitoring stations t o  the individual watersheds. 

Conceniratiori and precipitation distributions were calculated f rom the 

randomly distributed points by generating a Th iessen  polygon network 

between the points, interpolating t o  a regularly spaced grid, and 

calculating contours. The deporitions were computed for each g r i d  cell 

and then contoured. [ h i s  rigorous mathematical approach defines a 

ween the irregularly spaced mnnitoring sites, hut it 

y account for possible sjgnificant orographic factors. 

sniooth surface be 

does not. explicit 

5 . 1 4 U N C E R 'I A I N T Y OF INFORMAT I O N  

easurements of pt4 are potentially uncertain for a number of 

reason;, including principally the method of measurement and  the degree 

i o  whiich one or a few pH measurements (frequently all that are 

available) can adequately characterize the mean pill o f  a l ake .  In 

addition, if the motivation t o  collect pH data is influenced by known 

problems with particular lakes, a sanipling program itself could be 

biased in that "problem" lakes would he overrepresented. 



- ...... 
5'1 

4Y 

44" 

F i g .  9 ,  Normal (1951 -198Q) annual p r e c i p i t a t i o n  ( c m )  p a t t e r n s  for 
t he  Adiraradack r e g i o n .  
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ORNL DWG 85-8045 

1980- 1982 Average Annual Hydrogen Ion Wet Deposition 
74' 

8/'"2 

c 030 

030 TO 040 

040 TO O F 0  

060 TO 070 

070 TO 080 

> 080 

F i g .  10.  Mean (1980--1982) a n n u a l  wet hydrogen ion deposition ( g / d )  
p a t t e r n s  f o r  t h e  Adirondack region. 
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F i g .  1 1 .  Relationship of  wet hydrogen i o n  deposition and 
precipitation for selected watersheds in t h e  Adirondack region. 
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By its very nature, our  data set of h e a d w t e r  lakes is n o t  

representative of Adironclack lakes as a whole. In particular, higher 

elevation lakes are overrepresented. T h i s  factor would  obviously 

affect extrapolation from our data base,  b u t  it does n o t  pel" s.g. create 

a bias. 'Ihe two sources o f  potential b i a s  which seem most important 

are: ( a )  the possibility that within our sample, "problem" lakes ( e . g . ,  

those that haern ?os'. f i s h  popillations o r  a r e  suspected to have been 

acidified) may be more likely to have recently recarded ptl d a t a ,  and 

( 5 )  the possibility t h s l  the  largely nonelectrometric pH rnearurement 

methods used prior t o  1975 have a systematic bias relative bo the more 

r-ecent electrornrtric measureti ien-ts. i h e  for i iacr possibility would, if 

t r u e ,  lead t o  overestimation of the f i x t e n t  of acidification. The 

effect o f  the lattpr possibility would depend on t h e  direction o f  bias 

an3 the representation o f  19?4 samples in relation to the number of  

sarcples from 1975 -1983. 

- 

Watershed attributes were compiled from remote  imagery ,  s e r i a l  

phutographr, maps o f  various scale, and sparse regional monitoring 

networks, Uncertainty of t h e  data relates t o  the spat j ia!  scale o f  

source materials, interpretation error<, and assignment of mapping 

units with parameters used in the analysis. Bccause of the small si7e 

o f  watershedr 2nd t h e  small scale o f  some s011rce mags, it is possible 

that individml watersheds may be assigned incorrect attributes. 

However, t h ?  regional coverage and large numtrer of watersheds s h o u l d  

minimize t he  effects o f  individual watershed misclassifications. 



TEGRATED F I L E  ( 1 2 3 )  

Selected va r i ab le s  f r o m  the  Individual  da ta  se t s  descr ibed above 

were i n t e g r a t e d  into a da ta  se t  (123) t o  conduct t h e  s t a t i s t i c a l  

ana lyses .  Th is  f i l e  con ta ins  o v e r  200 v a r l a b l e s  r ep resen t ing  

s t a t i s t i c s  f o r  cac watershed. Three v a r i a b l e s ,  AM 1, AWDZ,  and ~ ~ ~ 3 ,  

are  true! ( - 1 )  i f  alii observat ion i s  f a r  a lake t h a t  has  c h e m i s t r y  d a t a  

from 118 (Schrafield 1976a), 1 l 9 $  o r  I20 (NSWS), r e s p e c t i v e l y .  If a 

lake does not have d a t a  from t h e s e  sou rces ,  t h a t  v a r i a b l e  i s  se t  t o  

f a l s e  ( -0 ) .  
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6.  ACCESSING THE O A I A  BAS€ 

The data  base can be accessed e i t h e r  by  connecting t o  t h e  ORNL 

computer system, o r  by t r a n s p o r t i n g  t h e  da t a  base t o  o t h e r  s y s t e m s .  

The data  base i s  a v a i l a b l e  e i t h e r  a s  SAS da ta  s e t s  o r  card-image f i l e s .  

6 . 1  FORMATS 

Data s e t  G O 3  contdins  formats created by SAS PROC FORMA1 f o r  use 

with code v a r i a b l e s .  Any v a r i a b l e  whose values a re  codes ends w i t h  "-C" 

and t h e  a s soc ia t ed  format has a s i m i l a r  v a r i a b l e  name b u t  ends w i t h  

II - F I? . For any given format,  t h e  coded value and i t s  meaning a r e  l i s t e d  

in  Appendix A .  In  da t a  s e t  602, which con ta ins  a l l  v a r i a b l e s  i n  t h e  

da t a  base, a code v a r i a b l e ' s  f o r m a t  name i s  given in  the  COOEFMI f i e l d .  

lhese names correspond t o  t h e  values n t h e  CODEFMi f i e l d  o f  603. 

For example, t h e  v a r i a b l e  WGRP-C i n  d a t a  s e t  IO7 which r ep resen t s  

runoff p o t e n t i a l  c l a s s e s  has a C O D E F M  o f  $1-PGRP-F. The 603 da ta  s e t  

has t h e  poss ib l e  values t h e  v a r i a b l e  can have and t h e  meaning of each. 

The user  can spec i fy  t h e  CODEFMT value i n  a FORMAT statement  w i t h  many 

SAS procedures.  For example, t o  f i n d  t h e  number of d i f f e r e n t  runoff 

p o t e n t i a l  c l a s s e s  a user  c o u l d  do t h e  following: 

PROC FREQ D A T A  = AWD,I07; 

TABLES HGRP-@; 

FORMAT HGRP-C OHGRP-F.; 

Note t h a t  t h e  format name ends w i t h  a ' I . " .  T h i s  i s  required SAS syntax 

f a r  format names. Many SAS procedures o n l y  p r i n t  t h e  f i r s t  16 

c h a r a c t e r s  of a formatted value.  Therefore,  i n  some cases i t  w i l l  be 

necessary t o  get. t h e  e n t i r e  formatted va lue  f r o m  d a t a  set. 603. 
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6 . 2  D A T A  8ASE AVAILABILITY 

Researchers i n t e r e s t e d  i n  the  AWDB should con tac t  R .  J .  Olson t o  

make arrangements f o r  acqu i r ing  t h e  da t a  base.  Users should v e r i f y  

t h a t  t h e  d a t a  have been c o r r e c t l y  t r anspor t ed  t o  t h e i r  systems by 

generat ing some o r  a l l  of the s t a t i s t i c s  presented i n  Appendix A.  

These s t a t i s t i c s  were generated i n  SAS ( P R O C  MEANS), b u t  can be 

dup l i ca t ed  in o t h e r  s t a t i s t i c a l  packages o r  languages. I f  the  

s t a t i s t i c s  generated by t h e  use r  d i f f e r  f r o m  t hose  presented here ,  the  

da ta  s e t s  may have been corrupted in  t r a n s p o r t .  

These s t a t i s t i c s  a r e  presented only a s  a t o o l  t o  ensure proper 

reading o f  t h e  d a t a  s e t s .  l h e y  a r e  not  t o  he construed as an a n a l y s i s  

of t h e  AWDB. 



A C I D  

ADDNE 1 

ADS 

A E  z 

A L A P C O  

AI-S 

ANL 

APA 

A P N  

ASCI I 

A W D l  

AWD2 

AWOB 

a K  I 

bpi 

DNA 

DOE 

escnrr: 

E PA 

EPRI 

ESEEWCQ 

F I N  

7 .  ACRONYMS 

Aridification Chemistry I n f o r m a t ~ i o n  D a t a  Base (Rhll.) 

A c i d  Deposition Data Network (ORNL)  

A c i d  Depos i ti on System ( PNL) 

Adirondack Ecological Pone 

Association o f  Local Air Pollution C O i l t r . ' o l  Officials 

A d i  rondack Lake Survey 

Argonne National Laboratory 

Adirondack Park Agency 

Canadian Air a n d  Precipitation M o n i t o r i n g  Network 

American Standard  Code f o r  Information Interchange 

AWD8 subse t  with 1975 chemistry including pH, alkalinity, 

aluminum, zinc, e t r . ,  data 

Alr!DR subset \nrith 1974-1983 mean chemistry f o r  pbl, 

alkalinity, and conductivity 

Adirondack M a t e r s h e d  Data Base ( t P A )  

Brookhaven National Laboratory 

bits per inch 

Defense Mapping Agency 

U . S .  Department of Energy 

Fxt-ended Binary Coded Decimal In te rchange  Code 

U . S .  Environmental Protection Agency 

Electric Power Research Institute 

Empi re State Electt-ic Energy Research Corporation 

F i s h  Information N e t w o r k  (NCSU) 
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FlPS 

F O R E ?  

GDSG 

GI$ 

G N I S  

I LWAS 

LAMP 

LUDA 

N A D P  

NAPAP 

NASA 

NCDC 

NCIC 

NCSU 

NSWS 

RNL 

R I LWAS 

SAS 

S C S  

STORE 1 

SUNY 

TOPOCOM 

USFWS 

USGS 

Federal Information Processing Standards 

Forests of East Tennessee (model) 

Geographic Data Systems Group (ORNL) 

Geographic Information System 

Geographic Names Information System (USGS) 

Integrated Lake Watershed Acidification Study ( E P R I )  

Lake Acidification Mitigation Project (EPRI) 

Land Use Data (LEGS) 

Nationa 1 Atmospheric 

National Acid Precip 

National Aeronautics 

National Climatic Da 

Deposltion Program (USDA) 

tation Assessment Program 

and Space Administration 

a Center ( N O A A )  

National Cartographic Information Center (USGS) 

North Carolina State University 

National Surface Water Survey ( E P A )  

Oak Ridge National Laboratory 

Regional Integrated Lake-Watershed Acidification Study 
( E P R I )  

SAS System Software 

U.S. Soil Conservation Service 

Water Storage and Retrieval System (EPA) 

State University o f  New York (Plattsburgh) 

Topographic Characteristics Data (DMA)  

U.S. F i s h  and Wildlife Service 

U . S .  Geological Survey 
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A P P E N D I X  A .  O A l A  SET DQCUME 

...... 

Appendix A documents the i n d i v i d u a l  d a t a  sets  i n  t h e  AWDB t h a t  a r e  

l i s t e d  in Table 3 .  Each d a t a  s e t  d e s c r i p t i o n  include5 t h e  basic 

i n f o r m a t i o n  f o r  t h a t  p a r t i c u l a r  d a t a  s e t .  Data s e t  de5c r ip to r s  f r o m  

d a t a  s e t  GO1 and v a r i a b l e  names, labels w i t h  u n j ~ s  o f  measure, and 

v a r i a b l e  type, length, and f o r m a t  f r o m  d d t a  s e t  GO2 are  listed p a r t  

o f  each d a t a  s e t  d e s c r i p t j o n .  I n  addition, b a s i c  s t a t j s t i c s  a r e  l i s t e d  

f o r  each d a t a  s e t  t o  i n d i c a t e  t h e  o v e r a l l  range of vd.lues Pur  each 

variable and t o  use i n  v e r i f y i n g  tha t ,  d a t a  have been correc%ly  

t r anspor t ed  Lo a n o t h e r  systxm, They a r e  n ~ t  t o  br c o n s t r u e d  as a n  

a n a l y s i s  of the AWDEI. D i c t i o n a r y  t a b l e s  a re  included Par  several aa t a  

s e t s  t o  p r o v i d e  r e f e r e n c e  l i s t s  o f  va ' iues f o r  Ja r i ab le s  t h a t  iire 

codes. The t h r e e - c h a r a c t e r  d a t a  s e t  numbet* ( D % >  'rr used i n  numbering 

pager ,  t a b l e s ,  and f i g u r e s ,  t o  e a s i l y  a s s o c i a t e  d l 1  m a t e r i a l s  f o r  a 

d a t a  s e t .  

Bar c h a r t s  a r e  o f t e n  used t o  i n d i c a t e  f requency  d i s t r i b u t 3 o n s .  

The bars  have been p a r t i t i o n e d  s n t a  t h r e e  classes 10 indicate t h e  

amount o f  w a t e r  c h e m i s t r y  d a t a  a v a i l a b l e .  Class  1 ( c r o s s h a t c h e d )  

r e p r e s e n t s  t h o s e  121 h i g h  e l e v a t i o n  takes sampled in I s 7 5  (Sckofield 

p o s s i b l y  a f t e r w a r d s ,  w h i c h  have s e v e r a l  water q u a l ' i t y  

v a r i a b l e s ;  c l a s s  2 (ha tched)  r e p r e s e n t s  o the r  lakes t h a t  have a t  l e a s t  

pH o r  a l k a l i n i t y  measured between 1974 and 1983. Some l a k e s  i n  class 1 

a l s o  have a d d i t j o n a l  measurements between 1974 and 1983, The c l a s s  3 

l a k e s  ( n o  c r o s s h a t c h i n g )  a r e  t h o s e  w i t h  no w a t e r  chern-is'try d a t a .  

. i.. . 
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The d e s c r i p t i v e  f i e l d s  used i n  A p p e n d i x  A inc lude :  

-- Y e a r m :  The d a t e  r e f e r s  t o  t h e  year  o r  years  i n  which the  datd 

were co l l ec t ed  o r  t h e  da ta  source was published.  

Temporal H3esplution: The temporal u n i t  i s  def ined a s  annual ,  

p o i n t ,  o r  annual mean. This f i e l d  i s  blank f o r  index and 

d i c t iona ry  d a t a  s e t s  and f o r  da ta  s e t s  which r e f l e c t  contemporary 

environmental cond i t ions ,  such a s  s o i l s  o r  bedrock geology. 

I_ Geocoveragg: - - Geographic coverage o f  t h e  d a t a  s e t  i s  defined a s  

t h e  Adirondack region o f  Ne!+! York S t a t e .  

- S s t i a l  I__ -__..I.....__ r e so lu t ion :  __ Geographic u n i t s  a r e  e i t h e r  lake or watershed. 

Number -- o f  .. Records: Total  number of records i n  t h e  d a t a  s e t :  Data 

s e t s  having s i n g l e  records per  watershed have 463 records .  

Variables  -_ _ Per Record: . __-_ Number of SAS var i ab le s  i n  t h e  d a t a  s e t .  

Created/Upda.ted: I -I_ Gives t h e  d a t e  t h e  da ta  s e t  was o r i g i n a l l y  added 

t o  t h e  Data Base or t h a t  s i g n i f i c a n t  changes w e r e  incorpora ted .  

Data S e t  .. T y p e :  T h i s  f i e l d  provides information about how the  da ta  

s e t  i s  s t r u c t u r e d :  S ingle  (one record per  watershed u n i t ) ;  

Mult iple  ( s e v e r a l  records per  watershed, e . g . ,  a record for  

each wetland type occurr ing i n  a watershed; o r  Dict ionary 

(names and c h a r a c t e r i s t i c s  assoc ia ted  w i t h  codes,  e . g . ,  wetland 

t y p e  code names). 

_I_ Date Released: ______.__ Date t h e  d a t a  s e t  was made a v a i l a b l e  t o  u s e r s .  

- Ugdate - Dates: - .......... Anticipated time o f  updates t o  t h e  data  s e t .  

Co&iler:  - ..... Indiv idua ls  involved i n  compiling, d i g i t i z i n g ,  e d i t i n g ,  

o r  o t h e r  a spec t s  o f  c r e a t i n g  the  da ta  s e t  f o r  the  AWDB. 
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...... 

--__-- D e s c r i p t i o n :  I n f o r m a t i o n  i s  i n c l u d e d  abou t  t h e  c o n t e n t s  and 

c r e a t i o n  o f  t h e  d a t a  s e t .  

Referencel_s_h: Complete c i t a t i o n s  a r e  l i s t e d  of sources  o r  

a p p l i c a t i o n s  o f  t h e  d a t a .  

L~j-abj-g: Names l i s t e d  co r respond  e x a c t l y  t o  t h e  s p e l l i n g  o f  SAS 

v a r i a b l e s  w i t h i n  t h e  d a t a  base.  

- Label-: B r i e f  i n f o r m a t i v e  d e s c r i p t i o n  o f  t h e  v a r i a b l e  c o r r e s p o n d i n g  

t o  t h e  SAS l a b e l s  s t o r e d  w i t h i n  t h e  d a t a  base, Because SAS 

r e s t r i c t s  t h e  label t o  40 c h a r a c t e r s ,  t h e  l a b e l  p r i n t e d  I n  t h e  

Appendix may i n c l u d e  a b b r e v i a t i o n s  used t o  accommodate t h i s  

l i m i t .  I f  a v a r i a b l e  has a u n i t  o f  measure a s s o c i a t e d  w i t h  it, 

t h e  u n i t ' s  a b b r e v i a t i o n  i s  r i g h t - j u s t i f j e d  i n  t h e  l a b e l  f i e l d .  

T a b l e  A - l  l i s t s  a l l  u n i t  a b b r e v i a t i o n s  i n  a l p h a b e t i c a l  o r d e r  and 

t h e i  r meanings. 

IYn_e_r I n d i c a t e s  whe the r  t h e  SAS v a r i a b l e  i s  c h a r a c t e r  o r  numer ic .  

- Len _ _  I L e n g t h ) :  The number o f  b y t e s  used t o  s t o r e  va lues  o f  t h e  

v a r i  a b l  e .  

_̂ I_ Format:  The SAS f o r m a t  t h a t  i s  used when v a l u e s  a r e  p r i n t e d .  

lll-_ Codefmt. (Code f o r r y t l :  The name o f  a fo rn ia t  c r e a t e d  w i t h  SAS 

PROC F O R M A T .  T h i s  f i e l d  w i l l  o n l y  have a v a l u e  f o r  v a r i a b l e s  

whose va lues  a r e  codes. F o r  t h o s e  d a t a  s e t s  t h a t  c o n t a i n  code 

v a r i a b l e s ,  t h e r e  i s  a n o t h e r  t a b l e  t h a t  l i s t s  each f o r m a t  name, 

p o s s i b l e  va lues ,  and meaning o f  each v a l u e .  

.- . ... .. 
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Am Gnntents for Data set: GO1 DIRECTORY OF DATA SETS 

Year (s) : 
Geocoverdge : 
Mmber o f  Records: 31 
Created/Updatrtd: 2 IAPRW 
Date Released: ~~~~$~ 

ilerbs): A.E. Rosen 

Tenporal Resolution: 
Spatial Hesol u t i  on : 
Vdrihbler per Record: 49 
Data Set; l y p :  Single 
Update dates: 

k s c r  i p t i on : 
T h i s  data set describes a l l  the data set.; in the AldD8. It contains one 
observation for each data set i n  the data bdse. Each olmrvation gives 
the data set name, source o f  the data,  geographic coverage, spat ia l  and 
t q o r a l  resolution, reference c i ta t ion ,  $. brief  description of  the data 
set ,  and other information pertinent to the data set. 

CREATED 

DSN 
GECKQWER 
GEOUNI T 
ITEMS 
RECORDS 
REF 1 
REF2 
REF3 
REF4 
REFS 
REF5 
REF 7 
REF8 
REF9 
REF10 
REF 1 1 
REF82 
REF13 
REF14 
REF15 
REF 16 
REF 17 
REF 117 
REF 19 

DS--NAME 

TA COHP%lER[Sl 
DATE CREATED 
FULL DATASET WFIE 
DATA SET NUMBER 
GEOGRAPHIC COVERAGE 
SPATIAL RESOkUTIOhl 
NUffBER M VARIABLES 
NUMBER CK: R 

REFERENCE FOR DATA, LINE 5 
REFERENCE FOR DATA, LINE 6 
REFER&NCE FOR DATA, LINE 7 
REFERENCE FfX  DATA, LINE 8 
REFkRENCF; FOR DA?A, LIME 9 
REFERENCE FOR DATA, LINE 10 
REFERENCE FOR DATA, LINE 81 
REFERENCE FOR DATA# LINE 12 
REFERENCE FON DATA, LINk 13 
REFERENCE FOR DATA, L INE 14 
REFERENCE FOR M I A ,  LIME 15 
REFERENCE FOR DATA, LINE 16 
REFERENCE FOR DATA, LINE 17 
REFERENCE FOR MIA, LIME 18 
REFERENCE FOR DATA, LINE 19 

CHAR 
CHAR 
CI-IAH 
MUM 
NUN 
CHAR 
e 
CHAR 
CHAR 
CHAR 

CHAR 
CHAR 
CW\R 
CHAR 
CHAR 
CHAR 
CHAR 
Ct4AR 
W R  

R 
CHAR 
CHAR 

SO 
8 DATF.7. 

31 
6 

11 
18 
4 1". 
4 F4. 

12 
72 
72 
72 
72 
12 
72 
a2 
72 
72 
a2 
72 
72 
72 
12 
72 
72 
72 
72 



V a r  i ab1 e 

REF20 
RELEASED 
SECTOR 
SOURCE 
STATUS 
TEMPORAL 
TEXT 1 
TEXT2 
TEXT3 
TEXT4 
TEXTS 
TEXT6 
TEXT7 
TEXT8 
TEXT9 
TEXT 10 
THEHE 
T IVLE 
TYPE 
UPDATkS 
VOLUME 
YEARS 

REFERENCE FOR DATA, L INE 20 
DATt RELEASEWDISTRIBUTtD 
SECTOR CODE LETTER 
SOURCE OF DATA 
DATA SET S'lAlUS 
TEWORAL RESOLUTION 
DESCRIPTIVE TEXT, L INE 1 
DESCRIPTIVE TEXT, L INE 2 
DESCRIPTIVE TEXT, LIME 3 
DESCRIPTIVE TEXT, L INE 4 
DESCRIPTIVE TEXT, L INE 5 

DESCRIPl IVE TEXT, LIME 7 

DESCRIPTIVE TEXT, L INE 9 
DESCRIPl IVE TEXT, L INE 1 0  
THEWTIC SECTOR TITLE 
DATA SET TITLE 
DATA SET TYPE 
ANTICIPATED UPQAT€ INTERVAL 
LOCATION OF VOLUHE 
REFERENCE YEAR(S) OF T I E  DATA 

DESCRIPTIVE TfLXB, L INE 6 

DESCRIPTlVE I E X V ,  LINE 8 

Type 
- _ -  

CHAR 
NUM 
CHAR 
CHAR 
CHAR 
CHAR 
CIiAR 
CHAR 
CHAR 
CHAR 
CHAR 
CHAR 
CHAR 
CHAR 
CHAR 
CHAR 
CHAR 
CHAR 
CHAR 
CHAR 
CHAR 
CHAR 

Len.  Fnrrnat C o d e f m t  . 

72 
4 DATE7. 
1 

22 
16 
12  
72 
72 
72 
72 
72 
72 
72 
72 
72 
72 
20 
55 
10 
16 
6 

16 
- . ... . ._ ... . ~ . _ .  .. ..... _ _  ~ . -  . . ..... .... _" _. _ _  



A-G02-1 
.... 

AWD Contents fo r  Data Set: GO2 - DIRECTORY OF VARIABLtS 

Year (SI : 
Geocoverage: 
Nunlber of  Records: 903 
Created/Updated: 21APR86 
Date Released: 01MAYB6 
Cunpiler(s1: A.E. Rosen 

Temporal Hesol ution : 
Spat i a1 Resol u t  ion: 
Variables per Record: 9 
Data Set Type: Single 
Update dates: 

Description : 
This data set  l i s t s  a l l  the variables i n  the data base. I t  includes the 
name o f  the data set i n  which the var iable i s  found, the var iab le 's  
type, length, label, and code format (see G031. 

COMFMT 
DSN 
FORMA1 
INFORMAl 
LABEL 
LENGTH 
SORT I D  
TYPE 
VARIABLE 

FORMAT USED WITH CODk VARIABLES CHAR 
DATA SET NUMBER (MEMBER NAME) CHAR 
FORMA1 O f  VARIABLE CHAR 
INFORMAT OF VARIABLE CHAR 
LABEL OF VARIABLE CHAR 
LENGTH OF VARIABLE NUH 
ALLOWS VARIABLE TO PRINT I N  PROPER ORDER NUM 
TYPE OF VARIABLE CHAR 
NAHE OF VARIABLE CHAR 

8 
8 
8 
8 

40 
8 F4. 
8 F4. 
4 
8 





A-G03-1 

AWD Cantents for Data Set: GO3 - FORMATS FOR CQDE VARIABLES 

Year (SI : 
Geocoverage: 
Number of Records: 659 
CreatedAJpddted: 21APR86 
Qate Released: QlMYB6 
Conpiler(s1: A . E .  Rosen 

Temporal Res01 u t i  on : 
Spat i a1 Resol u t i w  : 
Variables per Record: 4 
Data Set Type: Single 
Update dates: 

Description : 
Variables that have coded values have SAS formats, which can be used 
w i t h  SAS procedures. 
the coded value and the waning (LABEL) of  each value. 

For each format (CODEF.MT) the data set contains 

. . . . .  

Variable Label Type Len. Format Codefmt. 
.... I__.. _.I, ~ I..._. I.-_ .............................. .I_ . .I-- Î. - 

COOEF-MI FORMAT NAME 
LABEL FORMAT VALUE LA5EL 
TYPE TYPE OF FORMAT 
VALUE VALUE FOR FORHAT 

CHAR 8 
CHAR 40 
CHAR 1 
CHAR 16 

- ..... 

... 





A-IO0 -1 

AWD Contents f o r  Data Set: IO0 - I N T t G R A l t D  L I S T  OF LAKES I N  AOIRONDACKS 

Year (SI : 1984 Temporal Resol u t  ion: 
Gwcoverage: Adi rondacks Spatial Resolution: Lake 
Nwnber o f  Records: 3831 Variables per Record: 1 7  
CreatedAJpdated: 01FEB85 Data Set Type: Single 
Date Released: O1MAY86 Update dates: 
Cunpiler(s): A.E. Rosen, C.T. Hunraker 

Descr i p &i on : 
An integrated inventory o f  lakes i n  the Adirondack region was cmpiled, 
containing l a t i t udd long i tude ,  surface area, and elevation. Source dnd 
f l a g  f i e l d s  are included t o  indicate the source and r e l i a b i l i t y  o f  the 
data. 
locat ion as recorded by d i f f e r e n t  sources and checking fo r  d i  ffcrences. 

R e l i d b i l i t y  was determined by comparing s ize ~ elevation, and 

ReFerence(s1: 
Baker, J.P., T.B. Harvey, and J.P. Nico let te .  1984. C w i l d t i a n  of 
avai lable data on the stdtus o f  f i s h  populations i n  regions o f  the 
northeastern United States susceptible t o  ac id i c  deposition. 
F ina l  report  t o  the U.S. Environmental Protect ion Agency fo r  NAPAP 
Project  E3-24. North Carolina State Universi ty,  Raleigh, NC. ( i n  
press). 

Greeson, P.E., and F.L. Robinson. 1970. Character ist ics o f  New York 
State Lakes. Part  I. Gazetteer o f  lakes, ponds and reservoirs.  
B u l l e t i n  68, U.S. Geological Survey and N.Y.S. Departnlent o f  
Envi ronmen t a l  Conservation. 

Payne, R.L. 1983. USGS d i g i t a l  cartographic data standards. The 
Geogrdphic Names Information System. 
8954 .  U.S. Geological Survey, Reston, VA. 

U.S. Geological Survey c i r c u l a r  

-. .... . .. ____.I. __..",.I_ ~ ...-,. I_...I-_.I..._...__ ..._ 

Var i ab1 e label Type Len. F o m t  Codefmt. 

GI 
COUNT Y 
MC--ID 
GNIS-ID 
LAKE-A 
LAKE-AF 
LAKE--AS 
LAKE-E 
LAKE--EF 
LAKEJS 
LAKE-NM 
LAT-DEC 
LATLONJ 
LAT LON-S 
LON-DEC 
POND-NO 
STATE 

CONF IMNCE ZNMX 
FIPS CWNTY NUHBER 
DEC I D  NUMBER ASSIGNED BY ORNL 
GNPS I D  NUHB€R ASSIGNED BY ORNL 
LAKE SURFACE AREA HA 
AREA FLAG 
SOURCE FOR AREA 
LAKE ELEVATION ABOVE M.S.L.  M 
ELEVATION FLAG 
SOURCE FOR ELEVATION 
LAKE NAME 
LAT I TUM OD. DODO 
LATILONG FLAG 
SOURCE FGB LAT/LONG 
LONG1 TUDE ODD. DDDD 
POND NUMBER 
FIPS STATE NUMBER 

ZlUM 
YUM 
YUM 
MlM 
RlUM 
Rluw 
CHAR 
MUM 
NUH 
CHAR 
CHAR 
NU# 
MUM 
CHAR 
NUM 
CHAR 
MUM 

8 
3 
8 
8 
8 
8 
6 
a 
8 
6 

46 
8 
8 
6 
8 
7 
2 

F1. 
23. 
F4. 
F4. 
F4.1 
F 1 .  

F7.1 
F1. 

F8.4 
F1. 

F8.4 

22 1 



A-100-2 

CI 1645 2iR6 1.51 1.32 1 .oo 5.00 
l A K €  A 3079 752 48.30 489.56 0.00 15539.90 
LAKE-E 3069 762 466.31 151.30 6.70 1524.00 
LAT-FEC 2347 1484 43.92 0.12 42.81 45.01 
LON-DEC 2347 1484 74.44  0.81 44.32 76.44 



A- IO1  - 1  

AWD Contents for Data Set; IO1 - PHYSZCAL ATIHIBIJTkS CF LAKES 

Yeare.;): 1975-1884 Temporal Resolution: 
Gmrovcrdye: Ad i roiidackr Spatial Resolution: Watershed 
Number of Records: 463 Variables per Record: 32 
CreatedIUpdated: 01WR86 Data Set Type: Single 
Date Released: Q1MAY86 Update dates: 
C q i I e r ( s 1 :  A . t .  RQSWI, G.K. Gruendling 

Eoescr i p t  ion : 
This data set contdins the physical a t t r i b u t e  ddta f o r  each o f  the 
watersheds. I t  includes such information as l a t i  t u d e ,  langittidek., 
surface area, elevation, depth, volume, perimeter length, nunber of 
inlets and out le ts ,  t e r r e s t r i a l  watershed area, and t o t a l  drainage 
area. 

Reference(s1: 
Bdket-, J . P . ,  T.8.  %rvey, and 3.P. Nico le t te  1984. ilation sf 
avai lable data on the status o f  Fish populations i n  regions o f  the 
northeastern United 5tates susccptible t o  acidic aleposition. 
Find1 report t o  t h e  U.S. €nvironn?enta1 Protect ion Agency for N A ~ A ~  
Project E3-24. North Carolina State Univers? by, Raleigh, NC. f i n  
press). 

..... 
Gruendliny, G . K . ,  D.J.  Royucki, and K.B. A d m .  18%. 
Data co l l ec t i on  for t es t i ng  a l te rna t i ve  hypotheses to increased 
a c i d i f i c a l i o n  dnd f i s h  population declines in Adirondack surface waters 
Final  report  t o  Oak Ridge National Laboratory, for Subcontract No. 
19X.89684. State Univers i ty  of Mew York, Plattsbtmryh. 

_I__^_____.______ ..... +._ . ............................. ._..I.._.__I... ............... .._..__.I...._..... ........ 

Var i ab1 e Labe 1 Type Len. Forniat Codefmt. 
. .  ... .................. .:- ._._ ~ " .  

._._. 

eOUNlY 

INLETS 

LAKE-P 
LAKE-5EV 

LAKE - t 
LAKE-Nt4 
LAKE- V 

LAT-EC 
LAT-OMS 
LAT-F 1N 
LIHEl 
LIME2 
LKCHN-C 

ORAIM-A 

I.Ohl- DEC 

FIPS CWMlY NUMBER 
WIMAGE AREA HA 
NO. OF INFLOWS DEFINED BY 
US65 T W O  HAP 
LAKE AREA CSA 
LAKE MYELQPPSEMT R41IO - 
P & ~ I ~ ~ C I R C L ~  
LAKE EtEVATLON ABOVE M.S.L.  rl 
LAKE N M E  
LAKE VOLUME CALC. FROM F f  1 W 6  H3 
LATITUDE FHCM OFiNL 5D . DDOD 
LATITUOE FROM ORNL OD #M ss 
LATf TUDE FROM F I N  DO. DDOD 
FIRST YEAR THAT LAKE WAS LIMED 
MOST RECENT YEAR LAKE WAS LIM&O 
NOTICEABLE LAKE SURFACk CHANGE CODE 
CONGXTUDE FRon ORNL DDD . DDOD 

PIUPS 
MUM 

NU 
NUM 

MUM 
Nwl 
CNAR 
MUM 
MUM 
WAR 
NU# 
NUM 
NUM 
CHAR 
NUM 

3 23. 
8 F 7 . 1  

4 F1. 
4 1 ' 7 . 1  

8 F 7 . 1  
4 F 9 . 1  

8 F 7 . 1  
8 FB.4 

10 
8 FB.4 
8 F4. 
8 F4. 
1 $LKCHN_ F 
8 F8.4 

313 



A-I6 1-2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ ____.-___-I--- 

. .  
Label Type Len. Fomt. Codefmt. 

........ .~. ......... -. ........ _. .. 

c w  11 
MUM 8 F8.4 
Nl! 8 F8.1 
F.9L9H 4 F8.1 

8 F4. 
WE 8 F 4 .  
Nun 8 F J . 1  

8 F7.1 
2 22, 
4 F1. 
8 61.1 

Nun 4 F 7 . l  
NUN 8 F 7 . 1  



Format Values and Labels for Code Variables i n  101 
- ---_ 

Variable Codefmt  Type Value Label 

LKCHN-C SLKCHN-F C 0 NO NOTICEABLE CHANGE 
1 NOTICEABLE CHANGE 



A-101-4 

SUHMRY STATISTICS FOR PO1 
-....___._-I___ 

Variable M f l issing Mean Std. b w .  f4inim.m Haximan 

INLETS 
LAKE-A 
LAKE-DEV 
L A K E E  
MTRSWD.-E 
LAKE-V 
LAT-OEC 
LA!-FIN 
LIME1 
LIE2 
LOH.-DEC 
LW-F IN 

OUTLETS 
PERIHETR 
RCbHl  
R C L W  
RELIEF 
RELIEF-I? 
WTArJHD-A 
WT R s HD...R 

463 
463 
463 
463 
463 
463 
235 
463 
455 

12 
12 

463 
455 
234 

72 
463 
4.63 

53 
53 
463 
463 
463 
463 

0 
0 
0 
0 
0 
0 

228 
0 
8 

45 1 
45 1 

0 
8 

229 
39 1 

0 
0 

410 
410 

0 
0 
0 
0 

230.74 
0.29 

17.51 
1.41 

587 IO4 
756.96 

1.49 
43 0 85 
43 I 85 

1973.08 
1975-33 

74.45 
74.45 
8.14 
3.87 
0.93 

1839" 82 

1963 ~ 62 
169.92 
14.72 

213.23 
20.18 

iw1.9a 

454.56 
0.61 

45.97 
0.46 

115.66 
171.59 

8.37 
0.31 
0.32 
6.68 
7.91 
0.40 
0.40 
5.?0 
2.83 
0.28 

2080.52 
10.18 
10.67 

137.94 
7 .17  

423.45 
32.77 

11.50 
0.00 
2.50 
1 .oo 

173.74 
3x9" 33 

0.01 
43.18 
43" 18 

1953.00 
1953.00 

73.51 
73.51 
0.60 
0.30 
0.00 

254.08 
193QeOQ 
1930.00 

18.29 
2.74 
9.00 
3-00  

5082 " 00 
5.00 

6.113 
1129.58 
1628.85 
125.42 
44.47 
44,83 

1979.00 
1982" m 

15.15 
75.86 
46.08 
15.90 
2.00 

31607.16 
1984.00 
1984.88 
1021 -99 
50.93 

4293 120 
459.40 



ORNL- 7-1 746 
P E R c E NT 

....................................... 
C 1 O Q H A  4 7 . 9 5  . .. -. ... 

3.87 
I._._. ......... r' ........ T l i ' ,  

0 1 0 Q  200 300 

1 O O O H A  

F R E  Q u E NCY 

G R O U P  1 LsxssYaz L...I......J 3 

1 - Lakes (1211 measured i n  1975 (Schafield 19716~1 and 
2 - Lakes (1135) measured between l9T5 and 1984 one or mare times 
3 - Lakes (207) without Mater chemistry m a s u r m n t s  

ssibly aftwwrards 

Fig .  IO1 -1. Frequency d i s t r i b u t i o n  o f  watershed area ( h a )  f o r  
selected watersheds i n  the  Adirondack region. 

B E .  6 8  

> 4 O H A  8 . 1 1  

.... . I --- -1 
8 100 200 3 Q 0  400 

F R E Q U E N C Y  

1 r F s z s Y 2  L .......... -I 3 GROUP 

1 - Lakes (1216 measured i n  1975 (Schofield 1976b) and possibly afterwards 
2 - Lakes (135) measured between 1975 and 1984 one or mre times 
3 - Lakes (287) without water chemistry measurements 

F i g .  101.2. Frequency d i s t r i b u t i o n  o f  lake sur face  area (ha) f o r  
selected headwater lakes in the  Adirondaek reglon. 



A-10’1 -6 

L A K E  DEV 

1 - 1  5 66  3 1  --I _ _  
. 

~ - 

1 5 - 2  2 6  57  

2-2 5 4 9 9  

D 2  5 2 16 

GROUP 1 E X s Y 4 2  i - 7  3 

1 - Lakes (121) m?easured i n  1975 (Schofield 1976b) and poss ib ly  aft.er’waasds 
2 - Lakes (1351 measured between 1935 and 1904 owe or more t i m s  
3 - Lakes (207) without srnter chemistry measurmnts 

F i g .  101.3. Frequency d i s t r i b u t i o n  o f  s h o r e l i n e  development  f o r  
s e l e c t e d  headwater  l a k e s  i n  t h e  Ad i rondack  r e g i o n .  

OWL-WG 87-1749 
P E R C E N T  

L A K E - V  

3 1 * 1 0 * * 6  -1 23 8 3  

1-3*10**S 14 4 7  

7 - 1 0 * 1 0 * * 6  5 9 6  

D 10-  1 0 * * 6  1 2 8  

1 GROUP m\Y.\q 2 r- -1 ’9 

1 - Lakes (121) measured i n  1975 (Schofield 1976b) and possibly aftervards 
2 - Lakes (135) twasured between 1975 and 1984 one or mre times 
3 - Lakes (2071 vithout uater chemistry masurmwnts 

f o r  se lec ted  headwater  l akes  in t h e  Adi rondack  r e g i o n .  
F i g .  101.4. Frequency d i s t r i b u t i o n  o f  l ake  volume (m3 x l o 6 )  



...... A -101 -7 

L-TYPE 

D I SCWARG 

PERCENT 

2 2 . 4 6  

I N F L O W  

S E E P A G E  

SPR I NG 

FREQUENCY 

1 - Lakes (121) measured i n  1975 (Schofield 1976b) and possibly afterwards 
2 - lakes 1135) nleasured between 1975 and 1984 one or m r c  times 
3 - Lakes (207) without water chemistry measurmnts 

F i g .  101.5. Frequency distribution o f  lake t y p e  f o r  s e l e c t e d  
headwater lakes i n  the  Adirandack region. 

BRNL-WJG 87-1751 
PERCENT 

B .  5 s  
MAXDPTW 

0-2 M 

1 4 . 9 6  
. .. .~ . 

2-4 M 

1 7 . 9 s  
4-8 M 

1 6 . 2 4  
6--8 M 

23. aa 
8-12 M 

1 9  23 
112 M 

50 6 0  

FREQUENCY 

1 - Lakes (121) measured i n  1975 (Schofield 1976b) and possibly afterwards 
2 - Lakes (135) measured between 1915 and 11984 one or more times 
3 - lakes (207) without water chemistry measurements 

F i g .  101.6, Frequency d i s t r i b u t i o n  of maximum lake depth (m) f o r  
s e l e c t e d  headwater  l akes  i n  t h e  Adirondack r e g i o n .  



F E R C t N T  

R F L  I E F  

0-50 M 9 29 

_ _ _ _ _  ~ __ 
J 2 1  00 

~ - I 

50-100 M 

2 2  89 -1 
I ___ _- 

100  150 M 

~ _ _ ~  
1 2 7  R 6  150 300 M 

12 9 6  

- - - I  ' i 7 I r I- , c,- I 

- ~ -  
> J o n  FA 

0 10 ? O  50 4 0  5 0  6 0  T O  8 0  9 0  100 110 1 2 0  130  
F W E  Q LIE NC Y 

C R O U P  L??xPTz 1 t s s X c 3 7  L 1 3  

1 - hakds (121) rriasllred in 1975 (Schofield 1976bI and possibly afterwards 
2 - Lakes (135) measured betltlcrn 1915 and 1984 one or wre tims 
3 - Lakes (207) without water chemistry wFkasurm%>'a-d,s 

F i g .  101. / .  Frequency distribution o f  relief (m) f o r  selected 
w a t e r s h e d s  i n  the Adironclack region. 



Spat i a1 Wesol u t  i on : Watershed 
Variables per Record: 13 
Data 'let 1 y p :  Single 
update dates: 

Wsc r' i p t i on : 
This data set cuntains forest type area w i b h i n  each aP the watersheds 
as determined frm USFS maps (scale 1:62500) which Garere mde frm 

-49 black and white in f rared photography [scale 1:280003. 

Rluw 4 F7.1 
HUrS 4 F 1 .  WVA 1 L-F 
NUM 4 f 7 . l  
NlJM 4 F7.1 
NUH 4 F7.1 
Nuts 4 F 7 . 1  
MUM 4 F7.1 
HUM 4 F7.1 
GICChR 7 

4 F7.1  
4 F7.1 
4 F7.1 
4 F 7 . 1  

____.I__" .... .... .... 



A - I  OPA-2 

F o m t  Values and Labels for Code Variables i n  IO2A 

- --- _........ _ _ _ ~  ..l.l______ . . . . 

Variab:e Codefrnk Type Value Label 

AVAIL-C A V A I  L-F M 0 DATA AVAILABLE 
1 NO DATA AVAILABLE 



A-I02A-3 

.- ..... 

SUMMARY STATISTICS FOR IO2A 
~ __.__._._l_ll._.l_--__....._._ 

Variable N Hiss ing  &an S t d .  Dev. Minimum Maximum 

ASPEM-A 
BIRCH-A 
HEHLCK-A 
LARCH-A 
R I SC+ -A 
N-HRO-A 
NONFDR-A 
5-F IR-A 
SF--HRD-A 
WP-HRD-A 
WINE-A 

317 146 
317 146 
317 146 
317 146 
317 146 
317 146 
317 146 
317 146 
317 146 
317 146 
311 146 

1.63 
5.55 
0.00 
0.00 
0.00 
97.30 
2.72 
24.54 
41 .9l 
3.74 
0.37 

8.99 
60.99 
0.00 
0.00 
0.00 

174.45 
27,03 
157.43 
77.41 
25.52 
3.74 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

127.25 
908.07 
0.00 
0.00 
0.00 

1'687.12 
452 ~ 40 
2682.06 
666.97 
336.81 
55" 25 

.. .. 





Abff3 Contents for Data Set: XOZB- ~ ~ E R S ~ D  AREA BY DISTURBANCE TYPE 

Yearts1 : 7916 
Mcoverage: Ad: rondacks 
Nlsnbes of Records: 463 
~ r e a t e d / U p ~ ~ t e ~ ~  01 
te Released: ~ 1 ~ ~ $ 6  

CcmpEles(s): K.R. Adams 

Temporal Resol ut ion : 
Spatial Resolution: Watershed 
Variables per Record: 15 
Data Set T y p e :  Single 
Update dates: 

Description : 
This data set contains disturbance type areas within each o f  the 
watersheds as determined from a 19'16 map (scala 1: 1269213). 

Reference(s1: 
Gruendling, G.K., D.J. Bogucki, and K.B. Adams. 
Data collection for testing alternative hypotheses to increased 
acidification and fish population declines i n  Adironack surface waters. 
Final report to Oak Ridge National Laboratory, for Subcontract No. 
19x49684. State University of Hew York, Plattsburgh. 

1985. 

BURNED AREA 
BURNED YEAR 
WASTEPQENUMD AREA 
WASTE/ENWDED YEAR 
GREEN T I M E R  AREA 
GREEN T I W R  YEAR 
LOGGEQ S D F T W  AREA 
LQGGEO SOFTWDD YEAR 
FOGGED SOFTWOOO AN0 HARDMKH, AREA 
L(X;(;;ED SOFTWOOO AN0 HARDMKH, Y W  
OPEN ARua 
OPEN YEAR 
OTHER 
OTHER YEAR 
POND #UF1BER 

4 F7.1 
4 F4. 
4 F7.1 
4 Fd. 
4 F7.1 
4 F4. 
4 F3.1 
4 F4. 
4 F7.1 
4 F4. 
4 F7.1 
4 F4. 
4 f 7 . 1  
4 F4' 
7 

..... 



SUflflARY STAT IST ICs FOR IO26 

463 
35 

463 
4 

463 
0 

463 
36 

463 
18 

463 
0 

463 
0 

0 
428 

0 
459 
0 

463 
0 

42 7 
0 

445 
0 

463 
0 

463 

11.40 
1906.69 

5.72 
1909.50 
147.66 

31.85 
1911.03 

11.58 
1913.33 

5.02 

0.00 

40.85 
3.62 

34.10 
5.45 

357.85 

108.31 
3.64 

104.14 
1.41 

51.66 

0.00 

0.oo 
1901 .00 

0.0(1 
1903. 00 

0.00 

0.00 
1903 100 

0.00 
19 10.00 

0,OO 

0.90 

446.63 
19 15.00 
432 " 65 

1914.08 
3973.70 

106 7.00 
1915.00 
2942.39 
19 15.00 
957.66 

0.08 



A-I02B-3 

P E R C E N T  

1 1  .66 

5 . 4 0  

2 5 . 2 7  

D I STUR5 

B U R N E D  

DENUDED 

LQG-S ...... --7 
6 . 0 5  

__lll_-.--- 

CQG-SH 

...... 
5 1  .62 

...... NONE - - 7 
I--- -~ 

1 a0 200 5 0 0  0 

F R E Q U E N C Y  

GROUP BBeggpgl 1 rxxXs92 1 ............ J 3 

1 - Lakes 1121) measured in 1975 (Schofield 1976b) and possibly afterwards 
2 - Lakes (135) measured between 1975 and 1984 one or more tines 
3 - Lakes 6201) without water chemistry measurements 

Fig ,  1026.1. Frequency distribution o f  disturbances f o r  se lec ted  
watersheds i n  the Adirondack region. 

.......-. 





A-EQX-I 

bntents for  Data Set: PQZC- 

.- ..... 

Temporal Resolution: 

Variables pw Record: 3 
Data Set 7ype: Single 
update dates: 

Spat c a 1 Wesol u t i  on : 

Descr i pt  i on : 
This data set has t h e  n er of  cabins i n  each Hatershed for 1945 an 
1978 as ~ t ~ ~ ~ ~ @ ~  fran USGS topographic maps and aerial ~ ~ ~ t o g r ~ ~ ~ .  

Reference(s) : 
~ r ~ e ~ ~ l i ~ ~ ,  G.K., D.J. Bagucki, and K.B. Adams. 19%. 
Data m:cslIectian for Lesting alternative h y ~ ~ t ~ ~ ~ ~ ~  t o  increas 
acidif ication and f i s h  ulatEon declines i n  A ~ i ~ ~ n ~ a ~ ~  surface waters 
Final report to Qak W i  ~ a t i ~ ~ a ~  Laboratory, for Subcontra 
~ ~ ~ ~ % ~ ~ .  State Universi ty o f  Rlew Ycark, Plattsbusgh. 

4 F3. 
4 f3 .  
1 



A-IOX-2 

CARIN-45 463 0 
cAF91N-78 463 0 

1.36 14.07 
3.81 20.71 

0.00 293.00 
0.00 273.00 



A-102C -3  

ORML-C&~G 87-1754 
PERCENT 

5 . 5 2  

4 . 7 5  

4 . 5 4  

0 

1 - Lakes 

100 2ao 
FREQUENCY 

GROUP 1 .. 2 

900 400  

C... - J 3  

21) measured i n  1975 (Schofield 197db) anc possibly afterwards 
2 - lakes (135) nmsured between 1975 and 1984 one or more times 
3 - Lakes (207) without water chemistry measurements 

F i g .  1 O ; P C . l .  F r e q u e n c y  distribution o f  cab ins  f o r  selected 
w a t e r s h e d s  i n  t he  A d i r o n d a c k  r e g i o n .  





A-103-1 

Awe] Contents for  Data Set: 103 - WATERSHED AREA BY LANO COVER TYPE 

Year(s1: asas Temporal Resolutian. 
Gmcoverage: Adi rondacks 
Number of Records: 963 Variables per Record: 7 
Created/Updated: 01MR86 Data Set Type: 5ingle 
Date Released: 01MAY86 Update dates: 
Cmpiiier(s): R. Curran, P.R. CalePnan 

Spatial Resol u t  ion I Watershed 

&script i on 
This  data set contains land cover types for each o f  the watersheds as 
detemined frm 1978 LANDSAT imagery. 

Referencets) : 
Curran, W .  Personal c m n i c a t i o n .  Adi rondack Park Agency, New 'fork. 

. . . . . .  .... .... I _._I._~ .............................. -.. -. 
Variable Label Type Lefl. Format CQdefmt. 

. . . . . . . . . . . . .  - .l..l.______.___.-__..._____._ .... ._..-I,- . .__I._-_. . .-__I-.... .... I 

MIXED-A MIXED ARM 
PrnD-,W POND NUMBER 

8 F7.1 
8 F7.1 
8 F7.1 
8 F3.1 
8 F i i . 1  
8 F7.I 

CHAR 7 



SUMWRY STATISTICS FUR I03 

___. .... . . . . _.. .l__-____l .......... __ 

BARSFN-A 463 0 0.03 0.28 0.00 3.63 
BR\ISH..A 463 0 0.21 1 .?8 0.00 39.37 
C(ZNFR..A 463 0 40.64 99.51 0.64 15?0.15 
GR'BSS-A 463 0 (3.46 3.14 0.00 44.02 

0 118.21 246.17 0.00 2385.88 
HIXEO-A 463 0 53.67 121.57 0.00 1311.27 



A-103-3 

NL-DUG 87-1355 
P E RC E E4 T 

C O V E R ,  

2 1 . 3 8  - - - - - - - I  -- .._ 
CON I F E R  

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

. . . . . .  ..__ 
HARDWOOD 

-:-I M I X E D  

I ' ___. I 

0 1 Q D  2 0 0  3 U D  
F R E Q U E N C Y  

1 - Lakes (121) measured i n  1975 (fichofield 1976b) and possibly afberwards 
2 - Lakes (135) measured between 1975 and 19B4 one or mre  times 
3 - Lakes (207) w i  thout water chemistry measurements 

F i g .  103.1. Frequency distribution of l a n d  C Q W ~  based on 1978 
LANDSAT imagery f o r  selected watersheds iiri t h e  Adirandack reg ion .  

1 4 . 0 4  

- ...... 







A-104-2 

SUHMRY S T A T I S T I C S  FOR I04 

Variable N Hissing Mean S t d .  Dev. !firrimurn M d x i n m  
-~ .................. ______ . _. . . ._. 

SOIL-A 1751 0 56.33 102.28 1.81 1409.01 



Am, Contents for Data Set: I05A- SOILS - A I E  HORIZON VALUES 

. . ~ .  .. . 

Year ( 5 )  : 1974 Temporal Resol u t i  on I 
Geocoverage: Adi rondacks 
Nunber o f  Records: 463 Variables per Record: 1 1  
Created/Updated: 01MAR86 Data Set rype: Single 
Date Released: 01MAY86 llpdate da hes : 
Cwpilcr(s1: C.C. Brandt, R . S .  Turner 

Spat i a1 Res01 u t i  on : Watershed 

Description : 
This data set contains area weighted w a n  soil chemistry p a r m t e r s  
fo r  each watershed. 
canposition f i l e  (104) wi th  the A/E horizon chemistry data frm the map 
u n i t  components f i l e  (1071. 

The data set was generated by merging the watershed 

Refesence(s.1: 
Turner, R.S., R.J.  Olson, &rid C.C. Brandt. 1986. Areas having soil 
character is t ics  that  may ind icate sensi t i u i t y  t o  ac id i c  deposition under 
a1 ternat ive forest  damage hypotheses. ORNL/TPI-9917. Oak Ridge National 
Laboratory, Oak Ridge, Tenn. 

Brandt, C.C., R,5. Turrrer, and R.J .  Olson. A7 integrated soils and land 
uselcover data base fo r  the Eastern United States: 
i n f a r m t i o n  for regional ac id i c  depsi t i o n  studies. 
Oak Ridge National Laboratory, Oak Ridge, Ten<). ( i n  prep.). 

A t t r i b u t e  and mapping 
ORNL/TM-IQZIS. 

ACID-EX MEAN EXTRACTABLE A C I D I T Y  PlEQ/lW G 
(NHMAC) MEQ/IO(P G 
(SUH) HEQ/100 G 
CAPACITY MEQ/100 G 

SLWDRIZOPI 
ENT W I L W  

BSAT-.N 
BSAT-S 
CEC 
CLAY 
ORG-MAT 
PH-CAGL 
PH-H20 
p(IN#-MO 
SUNBSE 
SUMCAT 

REAM BASE SATURATION 
MEAN BASE SATURATION 
MEAN CATION EXCHANGE 
MEAN CLAY CONTENT 
HEAN ORG. MATTER CON 
MEAM SOIL  PH (CACLZ) 
MEAN SCIL  PH (H20) 
POND NUMBER 
MEAN SUM OF BASES 
HEAN SUM OF CATIONS 

MUM 
MUM 
NUM 
NUM 
NUH 
NUJN 
MUM 
M~ 
GHAR 
NUH 
NUN 

8 F5.l 
8 F5.1 
8 F5.l 
8 F6.1 
8 F6.1 
8 F6.l 
8 F5.2 
8 F6.2 
7 
8 F6.1 
8 F5.i 



463 0 
463 0 
463 0 
463 0 
463 0 
453 0 
463 0 
463 0 
403 0 
463 0 

17.21 
24.34 
15.01 
16.14 
13.33 
3.30 
3 .st3 
4 . 5 1  
3.51 

20.72 

2.23 
12.33 
6.42 
3.99 
3.49 
0.98 
0 . 2 4  
0.22 
2.46 
3.26 

-I .. . . . . . . . .. ... . . . . . . . . .- 

9.39 23.04 
16.68 142.98 
6 .41  61,1117 
13.80 50.66 
4.26 M"4-8 
2.53 9.08 
3.56  5 . 1 4  
4.24 5.64 
1.33 22.24 

17.14  as. 54 



A M I  Contents for Data Set: 

Year(s.1: 1974 
Geocowerage: Adi rondacks 
Nmber of Records: 463 
Crea ted/Upda ted : 
Date Released: OlMAiQIY136 
Compiler(s1: C.C. Brandt, 

0 1 MAR86 

Description: 

./.-. 

A-10%-I 

E05B- SOILS ._ =AN OF A/E 8, B HORIZON VALUES 

Temporal Resolution; 
Spatial Resol uti on : klatrrshed 
Variables per Record: 1'1 
Data Set Type: Single 
Update dates: 

R.S. Turner 

This data set contains area weighted mean s o i l  chemistry parmters 
for each watershed. The data set was generated by merging tbe watershed 
caqmsition file (104) with the mean of the A/E dnd B horizons chemistry 
data f r m  the map un i t  components f i l e  (107). 

Reference (SI : 
Turner, R . S , ,  R . J .  Olson, and C.C. Brandt. 
characteristics that m y  indicate sensitivity to  acidic &epositi~n under 
alternative forest damage hypotheses. aRNL/TM-9917. Oak Ridge #ationdl 
Laboratory, Oak Ridge, Tenn. 

1986. Areas having soil 

Brandt, C . C . ,  R .  S .  Turner, and R.J. Olson. 
use/cower data base for the Eastern United States: Attribute and mapping 
i n f o m t i o n  for regional acidic deposition studies. 
Oak Ridge National Laboratory, Oak Ridge, Tenn. (in prep.). 

Ala integrated soi Is and land 

ORNL/TFa-l0215. 

Var i ab1 e Label Type Len. Format W f m t .  

HEAN EXTRACTA5LE ACIDITY 
HEAN BASE SATURATION ( N H W C )  
MEAN BASE SATURATION (SUM) 
NAN CATPW EXCHANGE CAPACITY 

HEAN SOIL (ea201 
F W D  W E R  
M A N  SM OF %AASES 
M A N  SUH QF CATIONS 

NUH 8 F6. l  
PBUB 8 F6.1 
NUPi 8 F6-l 
MUM 8 F6.l 
NUH 8 FB.l 
MUM 8 F6.1 
MUM 8 F6.2 
MUM 8 F62 
c 7 
NUM 8 F6.l 
NUB 8 F6*1 

...- . 



A-IOSB -2 

R Y  S T A T I S T I C S  FOM IO5B 

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

463 0 
463 0 
463 0 
463 0 
463 0 
463 0 
463 0 
463 0 
463 0 
463 0 

22.54 
21.94 
11.80 
18.75 
12.58 
3.56 
4.17 
4.74 
2.87 

25.41 

3.12 
11.88 
6.66 
6.15 
3.93 
0.95 
0.22 
0.23  
1.97 
2.35 

9.90 28.35 
14.61 128.37 
4.80 52 .88  

11.75 69.16 
4.15 39.46 
2.56 10.56 
3.85 5.20 
4 .40  5.79 
1.28 17.76 

20.30 30. 86 



A -105C- 1 
- ..... . .  

AIAI Contents for  Data Set: IOSC- SOILS - HEAN OF A/'E, 8, C HORIZObl VALUES 

Year(s1: 1974 Tenporal Resol u t  ion : 
Geocoverage: Adi rondacks 
N d e r  o f  Records: 463 Variables per Record: 11 
Created/Updated: 01WR86 Data Set Type: Single 
Date Released: 01HAY86 Update dates: 
Carpiler(s) 1 C,C. Brandt, R.S. Turner 

Spatial Resolution: Watershed 

Description : 
This data set contains area weighted mean soil chemistry p a r m t e r s  
for  each watershed. 
c ~ s i t i o n  file (104) with the mean o f  the ME, 6, and C horizons 
chemistry data from the map un i t  cg>onents f i l e  (107). 

The data set wa5 generated by merging the watershed 

Reference (s) : 
Turner, R.S., R.J. Olson, and C.C. Brandt. 1986. Areas having soil 
characteristics that may indicate sens i t i v i t y  to  acidic deposition under 
a1 ternative forest ddmage hypotheses. ORNL/TH-9917. Oak Ridge National 
Laboratory, Oak Ridge, Tenn. 

Brandt, C.C., R . S .  Turner, and R.J. Olson. 
use/cover data base fo r  the Eastern United States: 
information fo r  regional acidic deposition studies. 
Oak Ridge National Laboratory, Oak Ridge, Tenn. ( i n  prep.). 

An integrated so i l s  and land 
At t r ibute and mapping 
ORNL/7M-10215. 

ACID-EX 
BSAT-N 
BSAT-S 
GEC 
CLAY 
ORG-MT 
PH-CACL 

POND-No 
PH-HZO 

SUFtSSE 
SUISCAT 

MEAN EXTRACTABLE ACIDITY 
MEAN BASE SATURATION (NH40ACl 
flEAN BASE SATURATION (SUH) 
flEAN CATION EXCHANGE CAPACITY 
MEAN CLAY CONTENT 
MEAN ORG. MAIATTER CONTENT 
MEAN SOIL PH (CACLZ) 
MEHEAN SOIL PH (H20) 
POND NUMBER 
MEAN SUH OF BASES 
MEAN SUM OF CATIONS 

flEQ/100 6 
flEQ/lOO G 

NUB 
N u 4  
Nl#4 
NWI 
Mun 
NWI 
NWI 
NUM 
CHAR 
NUH 
NUfl 

8 F6.1 
8 F6.1 
8 F6.1 
8 F6.l 
8 F6.1 
8 F6.1 
8 F6.2 
8 F6.2 
7 
8 F6.1 
8 F6.1 



2,53 0 
453 0 
463 0 
463 0 
463 0 
463 0 
463 0 
463 0 
Q63 0 
463 0 

16.89 
27.53 
15.49 
14.56 
11.93 
2.61 
4.40 
4.98 
2.5% 

19.40 

1.96 
12.29 
5.98 
7.02 
4.04 
1.01 
0.18 
0.19 
1.69 
1.77 

9.94 
17.43 
10.87 
9.53 
4.06 
1.73 
4.22 
a. 74 
1.46 

15.84 

23.23 
143.58 
51.40 
73.85 
41.01 
10.72 
5.36 
5.96 

16.62 
26.56 



AblL$ Contents for Data Set: PBSD- SOILS -- 

.. . 

Description : 
This data set contains area weighted man soil chemistry parameters 
for each watershe . 
cartposition f i le  104) ui t R  t h e  map untl t canponents f t l e  (107). For 
C C X I ~ X W ~ ~ ~  i n  hydrologic group A or B, t h e  chmistry parmt. .  w s  wre 
calculated AS the man of- the A&, 8, arid C 
4.he A/E and B horizon values was used For c 
group C, while only  the A/'E values were used for  hydrologic group 0 
carpanents, 

The ddta set was genera ted  by merging the watershed 

r i m n  values. The mean of 

Reference(s1 I 
T U ~ I I C ~ ,  R . S . ,  R .J .  Olson, and C,C. Brandt. 1886. Areas Raving sail 
characteristics that my indicate sensit ivity to acidic 
a1 ternative forest d m g e  hypotheses .  ORNUT -9917. Oak Ridge  at^^^^^ 
Laboratory, &k Ridge ~ Tenn . 
Brandt, C . C . ,  R . S .  Turner, and R.2. Olson. 
user'covw d a t a  base for the East States: Attr ibute  and mapping 
infomatian for regional acidic s t u d i e s .  ~ ~ ~ ~ ~ ~ ~ ~ 2 ~ ~ "  
Oak Ridge National Laboratory,  Oak Ridge, Tenn. ( i n  prep , ) .  

An integrated soils and land 

ACID-EX HEA 

CEC #ELAN 

HEQ:P/lOO G 

. I  

. I  
8 FS.1 

Fft.  1 
Fti. 1 

8 F6.1 
8 F6.2 
8 F6.2 
7 
8 F6.l 
8 F6*1 

.. -. ... . . .. .I - 



A-I05D-2 

RY S T A T I S T I C S  FOR IO5D 

Variable Hiss ing  Hem Std. k l v ,  Minimum Haxiiiwm 

ACID-EX 
BSAB-N 
PISAT-S 
CEC 
CLAY 

PH-CACL 
PH-H20 
SURBSE 
SUMCAT 

463 0 22.24 
463 0 21.86 
463 0 11.74 
463 0 18.56 
463 0 12.65 
463 0 3.52 
453 0 4.16 
463 0 4.74 
463 0 2.91 
463 0 25.15 

3.39 
11.70 
6.  
6.88 
4.23 
1.05 
0.20 
0.21 
2.14 
2.98 

9.98 28.36 
14.?0 128.37 
4.80 52. 

11.10 75.31 
4.16 41.20 
1.87 11.01 
3.85 5.15 
4.40 5.72 
1.25 17.76 

16.33 38.86 



A-106A - 1 

AWD Contents for  Data Set: 106A- SOILS - A/E HORIZON VALUES 

Year Is) : 1974 oral Resolution: 
Geocoverage: Mi rondacks 
Number af  Records: 463 Variables per Record: 14 
CreatediUpdated: QlMR86 Data Set Type: Single 
Date Released: 01MAY86 Update dates: 
Compi1er(s): C.C. Brandt, R.S. Turner 

Spatial Resolution: Hatershed 

Description: 
This data set contains the area i n  each watershed satisfying various 
soil chemistry c r i t e r i a .  
fo r  the A/E horizon. 

The soil chemistry data are Crm the IO? File 

Reference(s1: 
Turner, R.S., R . J .  Olson, and C . C .  Brandt. 
characteristics that my indicate sens i t i v i t y  to acidic deposition under 
a1 ternative forest damage hypotheses. ORNL/TIY-9911. Oak Ridge Ndtroinal 
Laboratory, Oak Ridge, Tenn. 

1986. Areas having soil 

Elrandt, C.C., R.S. Turner, and R.3. Olson. 
useicover data base for  the Eastern United States: 
information For regional acidic deposition studies. 
Qak Ridge National Laboratory, Oak Ridge, Tenn. ( i n  prep.). 

An integrated soils and land 
At t r ibute and mapping 
OfSNk/TM-10215. 

EXTRACT. ACIDITY > 20 HEQ/1006, AREA HA 
BASE SAT. (NHIIOACB e= 2Q%, AREA WB 
WSE SAT. ~ ~ ~ ~ A C ~  20--60%, AREA HA 
BASE SAT. (SW] e= 20%, AREA HA 
BASE. SAT, (SWI)  20-60%, AREA HA 
CATION EXC, CAP. .cI 10 M€Q/looC, AREA HA 
SUH QF CATIONS <= 20 NEQ/100G, AREA HA 
EXC. BASES <= 3 MEQt’lOBG, AREA HA 
ORG. M A T E R  CONTENT => a, AREA HA 
SOIL PH (H2O) -z= S . Q ,  AREA wz 
SOIL PH (H20) <= 4.5, AREA HA 
SOIL PH (CACL2) i= 5.0, AREA cw4 
SOIL PH (CACL2) <= 4.5, AREA PA 
POND NUMBER 

NU 
NUB 
NUM 
MUM 
NUM 
NUM 
NUH 
MUM 
NUB 
NUM 
NUH 
NUM 
MUM 
GHAR 

8 F7.1 
8 F7.1 
8 F7.1 
8 F7.1 
8 F3.1 
8 F 7 . 1  
8 F 7 . 1  
8 F7.1 
8 F7.1 
8 F7.1 
8 F4.1 
8 F7.1 
8 F1.l  
1 

..__, 



A-IWA-2 

463 
463 
463 
463 
463 
463 
463 
463 
463 
453 
463 
463 
462 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 

15.59 
128.87 
33.98 
148”OO 
15.03 
3.26 

91-15 
75.38 
164,79 
152.56 
74.14 
159.31 
147.62 

45.85 0.00 
266.95 0.00 
65.38 0.00 

296 * 80 0.00 
46.87 0.00 
24.58 0.00 

143,17 0.08 
312.4.4 3.94 
299 ” 08 0.00 
138.75 0.W 
313.81 0.00 
296.89 3.94 

203.41 0.00 

679.35 
3172.67 
686 I 29 
3385.76 
686.29 
443 e 66 

2206” 70 
1440.18 
3374.45 
3301.41 
1517.83 
3331.52 
3297.18 



.. . 

A-IO68 -1 

AM) Contents for Data Set: 1068- SOILS - MEAN OF A/E 8 €3 

Yearls) : 1974 
G+~ocoverqe: Adi rondacks 
Nurnber a f  Records: 463 
Createdi'Updated: OlMR86 
Date Released: OlklAY86 
CAxyiler-65): C * C -  Bi*andt, R.S. Turner 

Temporal Resolution I 
Spat i a1 Resol ut ion: Makershed 
Variables per Record: 34 
Data Set  Type: Single 
Update dates : 

Descs i pt  ion : 
This data set contains the area in each watershed satisfying various 
s o i l  chemistry c r i t e r i a .  The soil chemistry data are the m a n  of the 
A/E and B horizons frm the Io? f i l e .  

Reference(s1: 
Turner, R . S . ,  R.J. Olson, and C.C. Bran&. 9986. Areas having roil  
characteristics that m y  indicate sensitivity Lo acid ic  deposition under 
alternative forest damage hypotheses. ORMLb:R-991?. Oak Midge Matiorial 
Laboratory, Oak H'sdye, Tenn, 

Brandt, C . C . ,  W.S. Turner, and R . J .  Olson. 
use/cowet data base for the Eastern United States: 
infomaation for re ional acidic deposition studies. 
Oak Ridge National iaboratory, Oak Ridge, Tenn. ( i n  prep.). 

An integrated soi ls  drtd land 

~ ~ ~ ~ / ~ ~ - ~  
A ~ t r ~ ~ u t ~  and napping 



A - I N B - 2  

46 3 0 
463 0 
452 0 
463 Q 
46% 0 
463 0 
463 0 
461 0 
463 0 
&a 0 
463 8 
46? 0 
462 1 

66.34 
145 " 58 
19.22 

155.86 
8.77 
5.28 

21.29 
145.68 
163.93 
147.34 
56.81 

157.17 
147.52 

131.98 
293.26 

52-18 
305.81 

23.75 
26.32 
50.25 

293.26 
311.14 
293.82 
114.05 
312.19 
286.89 

0.00 
9.00 
0.00 
0.00 
0.00 
a*oo 
Q.CO 
0.00 
3.94 

0.00 
0.00 
3.94 

a,oo 

1490.42 
3247. IS 
686.29 
3385.76 

185.82 
450.59 
5 4 0 . ~  

3297.18 
3374.45 
3305.76 
1210.49 
3305.76 
3297.18 



A-I06C-1 

AWD Contents fo r  Data Set: IMC- SOILS .- HEAN OF ME, B, C 

Year(s1: 1974 Tenporal Resolution: 
Geacoverage: Adi rondacks 
N W r  o f  Records: 463 Variables per Record: 14 
Created/Updated: Q l M 8 6  Data Set Type: Single 
Date Released: 01RAY86 Update dates: 

Spat i a i  Resol u t i  on : Ma lershed 

i l e r ( s ) :  G.C. Eirandt, R.S .  Turner 

Description : 
This data set contains the area i n  each watershed satisfying various 
sail chemistry c r i t e r i a .  
M E ,  B, and C horizons frm the IO7 f i l e ,  

The soil chemistry data are the man sf the 

Reference(s1: 
Turner, R.S., R.J. Olson, and C.C, Brandt. 
characteristics that m y  indicate sens i t i v i t y  t o  acidic deposition under 
alternative forest damage hypotheses. ORNL/T&9917. Oak Ridge National 
Laboratory, Oak Ridge, Tenn. 

1986. Areas ~ a v ~ ~ ~  soil 

Brandt, C.C., R.S. Turner, and R . J .  Olson. An integrated soils and land 
use/caver data base fo r  the Eastern United States: At t r ibute and mappin 
information for regional ac id ic  deposition studies. 
Oak Ridge National Laboratory, Oak Ridge, lenn. ( i n  prep.). 

OR#L/Tbl-118215. 

EXTRACT. ACID ITY 20 MEQ/lOOG, AREA HA 
SE SAT. INH4QAC) .5= 20%, AREA HA 
S€ SAT. (NH40AC) 20-6 Hw 
S€ SAT. (SUM) <= 2o"L, HA 

B8SE SAT. (SUM) ZQ-EiOlk, AREA HA 
CATION EXC. CAP. <= 10 EQ/1006, AREA 
SUM OF CATIONS -& 20 HEQ/1006, AREA 

SES 3 MEQI lWG,  ARE3 HA 
OW. RATTER CONTENT => 2%, AREA HA 
SOIL PH (H20) <= 5.8, AREA MA 
SOIL PH (I4201 <= 4.5,  AREA HA 
SOIL PW (CACL2) <= 5.8, AREA w\ 
SOIL PH (CACL2) <= 4.5, AREA HA 
po19D NUMBER 

8 F7.1 
8 F7.1 
8 F7.1 
8 FB.1 
8 F7.1 
8 F7 .1  
8 F7.1 
8 FB.l 
8 F7.1 
8 F7.1 
8 F7.1 
8 F1.1 

7 
a mi 



463 0 
463 0 
463 0 
463 0 
463 0 
463 0 
463 0 
463 0 

Variable N Hissing Beass Std D r v .  FJiinimsm Haximm 
- -______ --__.-_ ___ 

ACID,? 463 0 57.70 115.11 0.06 1233.63 
B9-C.A 463 0 70.62 167.15 0.00 2082.20 
F3s,ql\_np 463 0 94 aa 171.98 0 00 1941.02 

54.58 301.83 0.00 3305.x 
10.10 27.x 0.06 217.57 
23.71 52.24 0.00 54Q.88 
01.30 214 06 0.00 2206.70 
95.63 293.26 0.08 3395.18 
77.23 154.97 0.00 2003.41 
75.98 140.60 0.08 1517.83 
1 .50 6.25 0.80 68.96 

PHC L-A 463 a 159.08 308.92 0.08 3309.76 
PMC-VL-A 467 1 145.65 296 ea 3.64 3297.18 

- -̂ I--. - . .. . . . . . . .- 



- ..... 

Contents For Daka Sei: IWO- SOILS - VALUES MPEMO OM RUNOFF CLASS 

- ..... 

Spatial Resolution: Hatershed 
Variables per Recor 
Data Set Type: Sin 

Datc Released: OlpIAyS6 QxkIte dales: 
ilsr(s): C.C. Brandt, R.S. Turner 

m s d  pt  i on 
This  data set contains the area i n  each watershed s a t i s f y i n g  various 
soil chemistry criteria. 
M E ,  B, and G liurizons for hydro logic  groups A or 8 ,  the mean of the 
AIE and B horizons for ~ y ~ r 5 l ~ ~ i ~  group C, and the A/E horizon for 

The soil chmistry data are the man o f  the 

hydrologic grwp 0. 

Weference(s1: 
Turner, R.S., W.3. Olson, an C . G .  Brandt. 1986. Areas having soil 
characterist ics that may indicate sens i t i v i t y  to acidic ckpasi t ian  under 
al ternat ive forest d m g e  hypotheses. 0 R ~ ~ / ~ ~ . - 9 ~ ~ 7 .  Oak Ridge hlational 
Laboratory Oak Wi dgc, Tenn . 
Rrandt, C.C., R.S. Turner, and R.J. Olson. 
ux/cover data bast? far the Eastern ~nited States: 
informt ion f o r  regional acidic deposition studies. 
Oak Ridge National Laboratory, Oak Ridge, Ten 

An integrated soi ls  and land 
Att r ibute and 
~ R ~ L ~ ~ ~ - 1 0 ~ 1 ~ ~  

8 f7.1 
B F7.1 

Fa. 1 
BASE SAT. (SW) <=I 2 8 F7.1 
BASE SAT, (SUN) 20-6 8 f7.1 

8 F7.1 
8 F7.1 
8 F7.1 
8 F7.1 

SOIL PW (H20) 5.0, A R M  8 F 3 . l  
SOIL PH (M203 <=I 4.5,  AREA 8 F7.1 
SOIL pld EGACL2) <= 5. 8 F7.1 
SOIL Pi4 I@aCL2) <= 8 F7.1 
POND ~~~~~~ CHAR 7 

... 
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Variabae N Hissing Hear> Sed,  Dew, H i n i m  Maximum 

463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
462 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 

55.27 
145.30 
19.60 
154“ 78 
10.10 
4. 70 
36 “44 
145.68 
148..32 
131.14 
56.81 
160.01 
147.62 

131.78 
243.05 
52.20 
304. $3 
27.42 
28.49 
94.95 
293.26 
276.16 
25%. 26 
114.05 
317.07 
296.89 

0.00 
0.00 
0.00 
0.00 
0.00 
QsOO 
0.08 
8.00 
0.00 
0.00 
0.00 
0.00 
2-94 

1490.42 
329’1.18 
685 29 
3305.16 
217.57 
447.13 
927.33 
3297.18 
2876.11 
2818.84 
1210.99 
33311.52 
3297.18 



QRNL-EX& $7-1756 
P E R C E N T  

DSA-L-P 

0% 0.27. 

0-20s D .  86 

4 . 7 5  

2 4 . 1 9  

6 0 - 8 0 X  39.96 

3 0 . 0 2  

20-409X 

40-60% 
~ ........ 

8 5 - 1  00% 
T-----T--l 

0 20 40 0 0  80 1 5 0  I20 140 I S 0  1 8 5  2 0 0  

FREQUENCY 

GROUP 1 m\ism 2 [_-I 3 

1 - Lakes (1211 measured i n  1975 (Schofield 1976b) and possibly afterwards 
2 - Lakes (135) measured between 1975 and 3984 one or m r e  times 
3 - Lakes (2011 without water chemistry measurements 

F i g .  IO6D.1. Frequency o f  percentage o f  the Watershed with base 
saturat ion l e s s  than 28% f o r  selected watersheds in the  Adlrondack 
region, 

... . ... 

P E RG E N T 

5 3 . 7 8  

2 6 .  1 3  

9.50 

1 - Lakes (121) measured i n  1975 ( S c h f i e l d  1976b) and possibly afterwards 
2 - Lakes (135) measured between 1975 and 1984 one or mor@ times 
3 - Lakes (207) without water chemistry measurements 

F i g .  1060 .2 .  Frequency o f  percentage o f  the watershed w i t h  base 
saturation between 20% and 60% for  selected watersheds i n  the  Adirondack 
regi on 



A - I  e760 -4 

P E R C E N l  

C E C - L  ? - -j R 5  o s  
~ ~~ ~ - ~-~ ~ ~ 

o x  

0- 2 O X  

20 4 Q X  

40-60X 

1 1  4 5  

2 38 

0 2 2  
- . e - , ,  r 7 r I , r 2 I I . . . . , 

0 1 0 0  200 300 4 0 0  

FRFOU? NC\ 

1 - Lakes (121) masured i n  1975 (Schofield 19765) and possibly afterwards 
2 - Lakes (135) m,n:;ured between 1975 and 1984 one or mre times 
3 - Lakes (287) wdit.Seaut water chmistry mneaaarrmnts 

F i g .  106D.3. Frequency o f  percentage o f  t h e  watershed w i t h  c a t i o n  
exchaiige c a p a c i t y  l e s s  t han  10 ~ e q P 1 0 0  cj f o r  selected watersheds i n  
t h e  h d i r o n d a c k  reglon.  

97- 1 759 
PE R C E NT 

0 . 2 2  

EB S...L-P 

0 s  

0 - 2 o x  0.86 

2 Q - 4 0 S  4 . 7 5  

40-601. 2 4 . 1 9  
____ ~ - . ........................... 

B0-8OS -j 3 8 . 4 4  
~ 

BO- 1 oox 3 1  .53 

0 2 0  40 6 0  R O  1 Qn 1 2 0  140  1 6 0  1 B O  
- -i-------.- 

F H E Q U E N C Y  

1 - Lakes 4121) nwaxusecl i n  1975 (Schofie:~! 1976bI and possibly afterbawds 
2 - Lakes 1135) masured between 1975 and 1984 cne or m r e  times 
3 - Lakes (2073 without  water chemistry m?asui"mnts 

F i g ,  1060.4. 
exchangeable bases l e s s  than 3 1~eq/lOO g f o r  se lec ted  bra tersheds  i n  
t h e  M i  rondask region. 

Frequency o f  percentage o f  t h e  wate rshed  w i t h  



A-I86D-5 

0U-H-P 
O S  

0-20* 

2 0-4 0 I 

4Q--SOx 
................... 

60-80% ...... ..... 1 
- . - ........................ -1 80.- 100% 

, . I .-------I--- 
0 20 40  BO $0 t o o  120 140 160 r a a  

F R E QU E MCY 

PERCENT 

1 . 0 8  

1 . 5 1  

7.34 

1 5 . 9 8  

3 4 . 7 7  

39.31 
I 

200 

1 - Lakes (121) measured in 1975 (Schofield 1976b) and possibly afterwards 
2 - lakes (135) measured between 1975 and 1984 one or more tims 
3 - Lakes (207) without water chemistry measurements 

- ..... 

I06D.5. Frequency of percentage of  the watershed w i t h  organic 
matter greater t h a n  2% for  selected watersheds lin the A c l i r ~ ~ ~ a c ~  region. 

... ̂ 

- - 20-40% 
...........I_ 

4 0.- 6 0 % 

G O - 8 0 X  

80- 100% 

.... . 

.... 71 
- - - - - I ~ - - - i -  

0 2o 4 0  8 0  8Q 100 120  140  180 
FREQUENCY 

PERCENT 

1 . 0 8  

3.699 

1 2 . 1 0  

2 4 , 4 1  

3 5 . 2 1  

2 3 . 5 5  

I 
180 

1 - Lakes (1211) measured i n  1975 ( S c b f i e l d  1976b) and peassibly afterwards 
2 - Lakes (1359 measured between 1975 and 1%34 one or 
3 - Lakes (207) without water chemistry measurements 

Fig .  1060.6. Frequency of  percentage of  the watershed w i t h  s o i l  pM 
less than 5 . 0  for selected watersheds in the Adirandack region. 
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kwD Contents for  Data Set: IO7 - SOIL CHEHPSTRY BY SOIL MPPING UNIT 

..... % 

. .._ ~ 

Year (s) : 1974 Temporal Resolution: 
&moverage: Adi ron 
Nunber of Records: 336 Variables per Record: 62 
Created/Updated: O 1 W 6  Data Set Type: Dictionary 
k t e  Released: QlWY86 Update dates: 
Cg> i le r (z f :  C.C. Brandt, R.S. Turner 

Spat ia9 Resoiut ion: 

Description : 
This data set contains chemical, physical, and t a x o m i c  data fo r  
soil mapping un i t  cmponents. 
values derived fr 
taxonanic data are series characteristics obtained from the SCS Soils4 
f i l e ,  
chemistry data: 1) only #E horizon values, 2) the man of the A/E and 
E horizon values, 3)the mean o f  the M E ,  B, and C horizon values, 
4) the mean of  the ME, B, and C horizon values fo r  hydrologic groups 
A or B, the mean of the M E  and B horjzon values fo r  hydrologic group G, 
and the A/E horizon values f o r  hydrologic group D. 

The chemistry data are subgroup level 
the SCS Pedon data base, while the physical and 

Hypotheses 1 thru 4 re fer  t o  the method used i n  calculating the 

Reference(s1: 
Turner, R.S., R.J. Olson, and C.C. Brandt. 
characteristics that m y  indicate sens i t i v i t y  t o  acidic deposition under 
a1 ternative forest damage hypotheses. ORNL/T?4-9917. Oak Ridge National 
Laboratory, Oak RiW, Tenn. 

31986. Areas having soil 

Brandt, C.C., R.S. Turner, and R.J. Olson. An integrated soils and land 
use/cover data base for the Eastern United States: At t r ibute and mapping 
information for regional acidic deposition studies. 
Oak Ridge National Laboratory, Oak Ridge, Tenn. ( in  prep.). 

ACID-1 
ACID-2 
ACID-3 
ACID-4 

BSATH-l 
BSATN-2 

BSATN-4 
BSATS-I 
BSATS-2 
BSATS-3 
BSATS-4 
CEC-1 

MW-P 

BMTN-3 

EXTRACT. ACIDITY - POTH 1 HEQ/lOa G 
EXTRACT. ACIDITY - WPOTH 2 %EQ/IM) G 
EXTRACT. ACIDITY - HYPOTH 3 iEQ/IOO G 
EXTRACT. ACIDITY - HYPQTH 4 HEQ'laO G 
SOIL SERIES AREA  PIN^ UNI? 
BASE SAT. (NH4OAC) - HYPOTH 1 EQ/lOO G 
BASE SAT. (NH4OACf .- HYPOTH 2 ?4EQ/IW 6 
BASE SAT. INH40AC) - MYPOTH 3 HEQ/lQo G 
BASE SAT. (NH4OAC) - HYFQTH 4 HEQ/lW G 
BASE SAT. (SUM) - WPOTH 'I HEQ/lOO G 

BASE SAT. (SUM) - wwTn 2 HEQ/IOQ G 
BASE SAT. (SUM) - HYPOTH 3 MEQ/lOO G 
EASE SAT. (SUM) - HYPOTH 4 HEQ/lOO G 
CATION EXC. CAP. - HYPOTH 1 MEQ/IW G 

NUB 
NUM 
MUM 
NU8 
NUM 
NUM 
NUH 
HUM 
NUN 
NUB 
tJUR 
NUH 
NUM 
NLm 

8 F6.1 
8 F6.1 
8 F6.l 
0 F6.1 
4 F6.1 
8 F6.1 
8 F6.1 
8 F6.1 
8 F6.? 
8 F6.3 
8 F6.1 
8 F6.1 
8 F 6 . 1  
8 F6.1 



8 F6.1 
8 Hiel 
8 n5.J 
8 Fb.1 
$3 F6.1 
9 6 . 1  
8 F6.1 
1 
4 F4. 
4 Fd. 
4 F6. 
4 FS, 
8 F6. 
8 F6. 
2 
21 
3 
2 
2 
5 
3 
F! F 6 . t  
8 F5.1 
8 F5.1 
8 FS.1 
8 E6-2 
8 F6.2 
8 F6-2 
8 f-6,Z 
8 E6.2 
8 F6.2 
8 FS.2 
8 F6.2 
20 

4 
1 
4 F3. 

38 
40 

B F6.1 
8 F6.l 
8 F5.1 
8 f%*l 
8 F4.1 
8 fF4.1 
8 Xb.1 
8 F6J 
1 



-187-3 

Fsmt Values and Labels for Code Variables i n  IO1 

. 

02 
04 
05 

ICs 
12 
84 

22 
24 
26 
27 

32 
34 
35 
31 

40 
42 
44 
‘46 
50 
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F o m t  V a l u e s  and Labels for Cock Variables i n  IO7 

Variable Codefmt Type Value Label  
l.__ll..l._ ~ ... . . . . . . . . 

Ff5-C $PS-F c cK72 
803 
004 
005 
006 
807 

009 
010 
0 1  1 
012 
013 
014 
015 
016 
01 7 
Ql$ 

018 
020 
622 
024 
026 
02 7 
028 
030 
032 
034 
036 
04 
04 
04 
050 
05 1 
052 
054 
056 
05s 
062 

3 
4 

066 
068 
072 
mLB0 
082 
084 

CINDERY 
CINDERY OVER SANDY 0R ~ A ~ ~ ~ - ~ K ~ L ~ T ~ ~  
ASHY 
CINDERY OVER L0WY 
ASHY OVER ClWDTRY 

ASHY-SKELETAL 
#EDHAh 
REDDIAL-SKELETAL 
WEDIRL OVER CIIdDE 

SWIEDHAI. OVER CLAYEY 

REBXAL OVER FWGRENBAb 
CINDERY OVER REDIAL 

ASHY OVER WEB 

REDIAL OVER SANDY Of% SANDY-SKEkETAl 
HEDIAL OVER TWIXOTROPHC 
THIXOVRWIC 
THIXOTWPIC-SKELETAL 

ASHY 0VER LMY-SKELETAL 

REDIAL-SKELETAL 

THIXOTROPIC OVER mwwmu 
THIXOTROPIC OVER SANDY a%a ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ L  
THIXOTWPIC WEW L 

SANDY-SKELETAL OVER CLAYEY 
LOMY-SKELETAL 

CLAYEY-SKELETAL OVER SAMBY 

S M D Y  OVER CLAYEY 
Y 
Y OWER S A M E  OR SAhlDY-SKELETAL 
S E - L W Y  
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F a m t  Values and Labels for Code Variables i n  I07 
. . . . . . . . . . .- -_^ 

Variable Co&fmt Type Value Label 
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Fomt Values and Labels far Code !4ar\ables i w  107 



A- x Q 7 -8 

Forme Values and Labels for Code Variables in I07 

Variable Codefmt Type Value Label 
- I._...II__- ____._-_- ... 
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F ~ r p ~ t  Values and Labels for Code Variables i n  IO7 

Variable W f m t  Type Value Label 
-- 

GGRP-C SGGRF-F C HBONA 
MBOPA 
MBQVE 
MRERE 
M U M  
HU 

MUDVE 
MUSAR 
WSCA 
MUS 
MUS 

MUSPA 
H U S K  
flXEaR 
PlXEGA 
MXEW 
MXEHA 
RXENA 
HXEPA 
OAgcI  
QA 
OA 
oaQuM 
OHUAC 
(HIUGI 
MUHA 

Q 
C 

OOREU 
OORGI 
mHA 

SO 
DORUM 
070TO 
WSEU 
OUSHA 
WSSO 
SAQCR 
SAQOU 
SAQFR 
S 



Vasi able Codefmt Type Val UP Label 
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. ... . 
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Format Values and Labels for Code Variables in I07 
-..--__I .--II_.- 

Variable Codefm'mt Type Value Label 

.- ... . 

SGRP-C g5GRP-F C 

w12 
W l 4  
DY02 
DYQ3 
5KQ4 
DYQS 
DYo8 
EN 
EN02 
EN06 
EP 
EPlO 

FE 
FP 
F TO2 
F 1. 
FL 
FL12 
FRlQ 
FRl8 
GL02 
CL04 
GL 10 
GL 12 
GL 14 
GL16 
GR 
GHO 1 
GRM 
w\ 
HA0 1 
HA02 
HA05 
MA0 1 
HA09 
HA12 
HA16 
HE 

IC 
DISRTXEROLLIC 
DURIXEROLLIC LITWIG 
WROCHREPTIC 
M4RORTHTDPC 
WRORTHIDIC XERIC 
DKSTRIC 
5YSTRIC ENTIC 
DYSTRIC FLUVENTIG 
DYSTRIC LITHIC 
DYSTROPEPSIC 
EMTIG 
ENTIC LITHIC 

EPIAQUIC ORTHOXIC 
EUTRIG 
~ ~ T R ~ ~ ~ ~ ~ ~  
EUTROPEPTIC 
FERRUDALFIC 
FIBRIC 
FIBRXC lERRXC 
F ~ U V A ~ E N T ~ C  
F L U ~ ~ N T  IC 
FLUVENTIC UMSRIC 
FRAGIAQUIC 
FWGIC 

GLO5SIC UQIC 

GLDSSOBQRIC 
GROSSAREN IC 
~ R ~ S ~ ~ € ~ ~ ~  ENTIC 
~ ~ ~ S ~ A ~ E N I C  PLINTHIC 

HAPLPC 
~ P L ~ ~ ~ I C  
MAPLOXEROLLIC 
HAPLUDIC 
HAPLUDOLL IC 
HAPLUSTQLLIC 
HEMIC 



Fnm~k Values and Labels for Code Variables i n  I07 
..._I . . . . . . . . . . . . . . . .. -_I__._- _I- 

Variable Codecmt Type Value Label 

SGRP-C $SSRP-F C HE02 
HI 
HI02 
HI06 
HU 
HU02 
HUO5 
WU06 
HUlO 
+CY 
HY02 
LE 
LI 
LIE 
LIOZ 
LI04 
LI06 
LIOS 
LIW 
LI09 
LIlO 
LI11 
LI12 
LI13 
LIl4 
LI 16 
LI 18 
LIZ0 
L I Z  
LI24 
rn 
MA06 
13c 
OR 
088 1 
mo2 
ox 
?A 
?A02 
pp@ 
PAL% 
PAW 

PA20 
PE 

w a  

HYDRIC 
HYDRIC 
LEPTIC 
L I +IN IC 
LITHIC 
LITHIC 
LITHIC 
LITHIC 
L I TWIC 
LITHIC 
LITHIC 
LITHIC 

LI161IC 
LITHIC 
LITHIC 
LITHIC 
LITHIC 
LITHIC 
LITHIC 
LITHIC 
8WLiIC 
NATRIC 

LI rHIc 

rnLLIC 
RLIPT iC-h!- F IC 
RLBPTIC-ARGIC 
RUPTIC-EMTIC XERXLIC 
RUPTiC-ENTIC 
UDHC 
RUPT IC-XERORTMEWTXC 
ULTIC 
RUF'TIC-VLT I C  
IBHBWIC 
USTIC 
USTOL L IC 
VERT IC 
XFRTC 
XEROL L IC 
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Format Values and Labels for Code Variables i n  IO7 

Variable W f m t  Type Value Labe 1 

SeRP-C SSGRP-F c PEO 1 
PE02 
PE04 
PE06 
PEOS 
PE14 
PE16 
PEZO 
PK 
PKlO 
PK12 
PL 
PL04 
PLO6 
PS 
PS02 
w 
RE 
RH 
RU02 
RU09 
RU11 
RU15 
RUl3 
RU19 
SA 
SA02 
SA04 
SI 
5004 
SP 
SPO2 
SPO4 
SU 
TE 
THO4 
TH06 
TO 
TOO2 
T004 
T006 
TO10 
TR 

PERGELIC RUPTEC-HI5TXC 
PERGELEC SIOERIC 
P E T W L C I C  

PETWCALCIC XEROLLIC 
PETROFERRIC ACROHUWX 
PETRQGYPS IC 
PLACfC 
PLAGEEPTXC 
PkAGGIC 

P S ~ ~ ~ E N T ~ C  
HENT IC 
TZIPSAHMEMTIC 

RENDOLLIC 
~ ~ Q I C  
RUPTIC-ALFIC 
RUPTIC-LITHIC 
RUPTZC-LITHIC-ENTIC 
RUPT IC-LITHIC-XEROCHREPTIC 
RUPTIC-ULTIC 
R U P T ~ ~ . - . ~ ~ R T  IC 
S A ~ ~ ~ ~ I ~ I C  
SAPR IC 
SAPRIC TERRIC 
SIDERIC 

SPHAGblIC TEWRIC 
SPOOIC 
SULFIC 
TERRIC 
TCUaPTB--HTST IC 

TORRERT IC 
TORRIFLUVENTIC 
T ~ ~ ~ ~ ~ N T X C  
TORR IPSAEIHENT IC 
TORROXIC 
TRWAQW0I.C 

. ...... ̂ 
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Format Values and labels for  Code Variables i n  I07 

Variable Cadefmt Type Value L a b e l  

C TR02 
TR04 
11 a; 
u r n 1  
UDc)2 
uw3 
UD05 
UD 10 
UL 
UP? 
uno2 
us 
US02 
U S Q l  
US06 
us08 
US 12 
VE 
VEQ2 
XE 
XE02 
X E O l  
XEQB 

C A 
B 
C 
0 
E 
F 
G 
M 

C 1 
2 
3 

TROPEPT I C  
TIWPIC 
UDERPIC 
O M L F I C  
UDIC 
UM)LLIC 
UDORTNENTIC 
UDQXIC 
EL T IC 
LI"#BREPT IC 
LiflBRIC 
IJSTALSIC 
USTERTIC 
USTIC  
USTOCHREFTTIC 
USTQLLIC 
USTQXIC 
VERHIC 
VERBIC 
XERWLFIC 
XERERTIC 
XERIC 
XEROLLIC 

LEVEL 
NEARLY LEVEL 

SLOPING 
WQDEWPITELY SLOQIAlG 
SPEW 
HODERATELV STEEP 
VERY STEEP 
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..... 

S U M Y  STATIST ICS FOR E07 

Variable N Hissing Rean Std, Dev. Winimum Mkzxinxm 

ACID-1 
ACID-2 
ACID-3 
ACID-4 
AREA-P 
BSATN-1 
BSATN-2 
5SATN-3 
BSATN-4 
BSATS-1 
BSATS-2 
BSATS-3 
BSATS-4 
CEC-1 
GEC-2 
CEC-3 
GEC-4 
CLAY-1 

CLAY-3 
CLAY-2 

CLAY-4 
DPTM-B-L 
DPTH-B-LI 
DPTH-P-L 
DPTH-P-U 
DPTH-R-L 
DPTH-R-U 
ORG-1 
OaG-2 

PHCACL-1 
PHCACL-2 

PHCACL-4 
PHH20-1 
PHH20-2 

ORG-3 
ORG-4 

PHCACL-3 

PHH20-3 
PHH20-4 
SUMBSE-1 
SUMBSE-2 
SUM5SE-3 
SUMBSE-4 

S W T - 2  
SUMCAT-3 
SMCAT-4 

S W T - I  

2% 
2% 
296 
296 
335 
299 
299 
299 
299 
296 
2% 
2% 
2% 
299 
299 
299 
299 
30 3 
30 I 
30 1 
30 1 
334 
334 
334 
334 
334 
334 
30 1 
30 1 
30 1 
30 1 
300 
300 
300 
300 
30 1 
30 1 
30 1 
30 1 
298 
298 
298 
298 
296 
296 
296 
296 

40 
40 
40 
40 

'1 
37 
37 
37 
37 
40 
40 
40 
40 
37 
37 
37 
37 
35 
35 
35 
35 
2 
2 
2 
2 
2 
2 

35 
35 
35 
35 
36 
36 
36 
36 
35 
35 
35 
35 
38 
38 
38 
38 
40 
40 
40 
40 

14.28 
14.76 
11.89 
13.88 
41.40 
64.16 
66.04 
79.07 
70.51 
35.21 
33.47 
35.96 
34.38 
16.11 
15.35 
12.82 
14.55 
14.74 
15.19 
14.18 
14.68 

127.76 
124.11 
100.87 
74.40 

107.14 
89.36 

3.47 
2.82 
2.17 
2.70 
4.70 
4.92 
5.09 
4.91 
5.26 
5.40 
5.67 
5.49 
9.65 
8.69 
8.74 
8.94 

23.58 
23.14 
20.33 
22.49 

6.84 
7.12 
6.10 
7.67 

14.73 
68.60 
74.04 
86.31 
81.86 
25.55 
27.40 
26.47 
26.93 
9,34 

10.90 
11.91 
12.13 
7.53 
8.29 
8.42 
8.05 

49.60 
55.39 
56.37 
58.57 
55.87 
59.53 

1.99 
2.21 
2.24 
2.45 
0.95 
0.94 
0.94 
0.91 
0.83 
0.84 
0.83 
0.80 

10.41 
10.73 
10.82 
11.17 
9.24 
9.72 

10.82 
10.98 

2.10 
1.3'9 
1.17 
1.17 

13.82 
9.74 

17.43 
9.74 
6.41 
4.80 
3.99 
4.80 
2.43 
5.40 
3.96 
3.96 
0.90 
1.46 
1.01 
1.46 
0.m 
0.00 
0.00 
0.00 
0. 
0.00 
1.22 
0.80 
0.59 
0.59 
3.35 
3.67 
3.77 
3.77 
3.80 
3.92 
3.97 
3.97 
8.89 
0.65 
0.48 
0.65 
8.67 
8.31 
6.25 
6.25 

10.00 

27.30 
43.48 
50. 33 
50.33 
75"W 

336.75 
340.33 
394.61 
394.6'1 
96.04 
97.54 
97.50 
97.50 

120.00 
120.08 
120.00 
120.00 
60. 
60.00 
60.00 
60.00 

152.40 
152.40 
165.10 
152.40 
152.40 
152.40 
16.00 
18.92 
21.63 
21.63 

7.20 
7.35 
7.50 
7.50 
1.70 
1.82 
1.92 
7.92 

61.60 
61.45 
68.47 
68.47 
63-00 

104.85 
118.80 
118.80 





~ .... . .  

Contents fo r  Data Set: I L E i L A N O S  ~~~~~~~Y COVER T Y  

- ...... 

#@Scription: 
This data set describes the Wetlands occurring i n  watersheds using the 
National Wtlands ~ ~ ~ e ~ t ~ r y  Cower Types found within a watershed. 
includes tk area o f  each t 
between w t land  and lake, cs he distance frm wetland ts lake ins 

I t  
in each watershed, the length o f  cantact 

temjned f r m  1984 National Wetlands ~ n ~ ~ ~ t ~ ~ y  maps (scale ~ : 2 4 ~ ~ ~ ~ .  

Reference ($3 : 
@.#., D.J. Bogucki, and K , B .  " 1885. 

y a1 ternati ve hypotheses t o  increased 
ulatim declines i n  Adi rondack surface waters. 
sdationill ~ a ~ o r a ~ o ~ ~ ,  for Subcontract 
CCy o f  NW Yo&, ~ l a t ~ ~ ~ w ~ ~ ~ .  

CHAR 7 
CQaE NUN 2 F1. 

F7.1 

F7.1 
w Nu4 4 F7.1 

1 

NUPI 2 F2. 



F o m t  Values and Labels for Code Variables i n  IoBi 

Variable Cadefmt Type Value Label 
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SUHMARY STATISTICS FOR Io8 

Variable N Missing k a n  SLd. k v ,  Minimum poiix'lmum 

WTLNQ-A 3435 0 3.10 5.75 Q.00 115.20 
WTLND-D 3435 0 124.61 ll38.81 0.00 10958.00 
WTLND-L 3435 0 87.86 212.71 0.88 2060. 
WTLNO-NO 3435 0 11.01 12.83 0.00 79.0 

.- ... .. 

.- ..... 
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.. . 

i a l  Resolution: watershed 
Variables per Record: I 1  

ta Set Type: Single 
date dates: 

Description: 
This data set contains the area OF each w t l m  
~ ~ i ~ ~ ~ ~ ~ a ~ ~ Q ~  classes: very acid, moderately a 
I t  also gives the contact length between wetland and pon 
the fowr classes. Tt i s  hn a ~ g r ~ ~ ~ t ~ ~ ~  of 1 

n 

M 

8 F9.1 
8 F3.1 
8 F7.1 
8 F7.1 
R F 7 . 1  
8 F 7 . 1  
7 
8 F 7 . 1  

FI.1 
8 F7.1 
8 F4.1 

.... .. .. 
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StiHWR’r’ STATISTIC5 FOR IO9 

Variable N f l issing Eean Std.  Dew. RIBiinnm 

463 6) 

463 0 
463 0 
463 0 
463 0 
463 0 
463 0 
463 0 
463 0 
463 0 

3.44 
6C. 25 
4.22 

171.70 
1 .a2 

28.49 
13.91 

390.49 
22.98 

650.92 

13.93 
245.15 

9.06) 
312.28 

4.57 
143.31 
30. 58 

632 00 
44.68 
739.55 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.OQ 
0.00 
0.80 
a m  

194.38 
3400.70 

125.40 
2822.00 

49.70 
2483.40 
321 .SO 

4241.70 
434.30 

4400.40 



,.-. . 
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WE TLND-P 

MOD. ACID 

PERCENT 

8 .%2 

NONE 1 4 . 0 4  

NOT ACID 3 1 . 5 3  

5 . 1 8  

4 0 .  a2 

OTHER 

VERY ACID 

1 - Lakes (121) measured i n  1975 (Schodield 1976b3) and possibly afterwards 
2 - Lakes (135) measured between 1975 and 1984 one or more timer, 
3 - Lakes I2071 without water chemistry measurements 

Fig. 109.1. Frequency distribution of  wetland type as percentage 
of the shoreline f o r  selected watersheds in the Adirondack region. 

WET LMD-W 

MOW. ACID 

NONE 

NOT ACID 

.:I OTHER 

PERCENT 

i o . 5 ~ 1  

6 . 9 1  

23.35 

5 . 4 0  

I, 9 00 2 0 0  

F R E Q U E N C Y  

300 

1 - Lakes (121) measured i n  1975 (Schofield 1976bl and possibly afterwards 
2 - Lakes (135) measured between 1975 and 1984 one or m r e  times 
3 - Lakes (207) without water chemistry measurmnts 

F i g ,  109.2. Frequency distribution o f  wetland type as a percentage 
o f  the terrestrial watershed f o r  selected watersheds i n  the Adirondack 
r e g i o n .  
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Contents far Data Set: 110 -. M T L  

.. .. 

ear(s): 1979 
eocoverage: U.S. 

Rlunlber af Recards: 

update dab?$: 

scr  i p t  i on : 
atinnal ksptlands Inventory codes used i n  
type i s  broken d ~ ~ n  into class, subclass, 

...-. 
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F o m t  Values and Labels for Code Variables i n  I10 

Variable CocBefmt Type Value Label 

ACID-e S A C I D F  C 0 Me# ACID 
1 
2 VERY ACID 
3 OTHER 



Year(s1: 1948-1981 
Geocowerage: Ad! rondacks 
Number of Records: 2797 
Created/Updated: OMAR86 
Date Released: QlWY86 
Garpiler(s1: E. Allen 

ral Resolution: Annual 
Spatial Resolution: Watershed 
Variables per Record: i l  
Data Set 'hype: Multiple 
Update dates: 

Description : 
This data set contains the number of beave 
in le t  and outlet at a lake as determined f 
for years 1948, 1956-58, 1968, 1978, and 1 

s and lodges on each 
r i a1 photographs 

Reference(s1: 
Gruendling, G.K. 0.J. Bogucki, and K.R. Acfamr;. 1985. 
ta collection foror testing alternative h 

i f icat ion and f i sh  population decline 
theses to increased 
n Adirondack surface waters. 

rt to  Oak Ridge National Laboratory, For Subcontract No. 
19X-$%84. State University of t4en York, Plattsburgh. 

. of BREACHED  WE^ 2 F2. 

. W BEAVER M S  2 F2. 
DISTANCE FROH POND TO NEAREST D M  K 4 F3.1 

2 F2, 
2 F2. 

INLET NMBER N M  2 F2. 
w. 06 BEAVER LOOGES N M  2 FZ. 
OUTLET W B E R  NUH 2 F2. 
F W D  N ~ ~ E ~  c 1 
RE 1-9 INLETS, 11-19 N 8 F2. 
YE HAGERV USED TO LOCAT N 3 Fd. 



A-111-2 

Variable td Missing ,%an Std. k v .  %nimm #axinwin 
~. . . . . . . . . . . . . . . . . . . 

DAfi5-BWC 2650 141 1 .$I 2.71 0.00 34.06 
DAMS-WR 2656 143 2.89 3.49 0.m 46.00 
D?&S-XT 2272 525 0 ?4 8 ,42  0.00 4.60 
D,WS-&AN 433 P3Zd 0 15 0.61 0.00 7.00 
DABS-LWS 2650 147 1 .e9 1.53 0.00 16,W 
L@WES 2656 141 1.05 1.75 0.98 23.0 
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M Contents for Data Set: I12 - BEAWERS - EGATEB BY ~ ~ ~ ~ S ~ E ~  

Year(s1: 19m, 1978 
Georoverdge: Adi rondacks 
Number of Records: 463 Variables per Record: 22 
Created/lJpdated: 07 Data Set Type: Single 
Date Released: OlHA Update dates : 
CompiIer(s): S.M. Christensen, R1. I. 

Description; 
Thiis data set contains beaver data aggregated by watershed. 
includes a beaver 'andex, which i s  an index calculated a5 the number 
o f  dams on i n l e t s  and out le ts  fo r  1968 and 1978 div ided  by lake area 

It 

INDEX). Data for 1978 were weighted by a factor of two. 

Reference ( 5 )  : 
Gruendling, G.K,, 0.J. Bogucki, and K.S. Adams. 
Data col lec t ion far test ing alternative hypotheses to increased 
ac id i f i ca t ion  and f i s h  population declines i n  Adimdack surface waters. 
Final report t o  Oak Ridge Nation Laboratory, for Subcontract 
19X-89684. State University of  Vork, ~ ~ a t t s ~ ~ r ~ ~ ~  

1985, 

Wutisaker, C.7.  R.3.  Olson, S.W. Christensen, R.S. Turner, 
9 . 3 .  Beauchamp. 1985. Ejripirical relationships between watershed 
at t r ibutes and aquatic resources En the Adirondack Region. 

WL/TM-9838. Qak Ridge National Laboratory, Oak Ridge, Tenn. 

L d e r t ,  M. J., C. T.  Hunsaker, 5 .  W. Christensen, and G. #. ~ ~ . u ~ n ~ ~ ~ n g .  
In preparation. 
popu 1 a t  i ons i n the Ad i rondacks . 

The effect of beaver on water chemistry and f i s h  
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BVRIWDEX 
I N L  
I N h L  
INL58 
INL68L 

IML78L 
I68 
I68L 
I 7 8  
I 7 8 L  
CHli 
OUT L 
O U T 5 8  
OLJT68l 
OUT 78 
OUT 7BL 
068 
Cds8k 
0 7 8  
07Bk 

I w a  

POND-NO 

( I W L s I E s L i ~ ~ T ~ r L ) / L A K E ,  68 & 78 RATA 
NO. DAHS UPSTREM, 68 & 7 8  DATA 

NO. DAf% UPSTREAH, 68 DATA 
5 OH LAKE AT INLET, 68 DATA 

NO. DAHS UPSTREM9 7 8  DATA 
NO. DAWS GN LAKE 
ORIGINAL DATA: d 

ORIGINAL DATA: W D M S  UPSTREAM I N  78 

NO. DANS O+I LAKE AT I w . E r ,  68 d 7 8  DATA 

ORIGINAL DATA: t D M 5  ON LAKE @IMkET-68  

ORIGINAL M T A :  # DM5 OM LAKE @INLET-78  
STREM,  68 8 7 8  DATA 

AKE AT MITLEI, 58 DATA 
STREM, 78 DATA 

ORIGINAL M T A :  dir D 

K t M Q  NUMBER 

8 F4.1 
8 F2. 
8 F2. 
8 F2. 
8 F2. 
8 F2. 
8 F2. 
8 F2. 
8 F2. 
8 F2. 
8 F2. 
8 F2. 
8 F2. 
8 F2. 
8 F2. 
8 F2. 
8 612. 
8 F2. 
8 F2. 
8 F2. 
8 F2. 
7 



A-I 12-3 

SUMMARY STATIST ICS FOR I12 

Variable N Hissing Mean Std. Dev. Hinimurn M a x i m  
- - 
BVRINOEX 463 
INL 463 
INLL 463 
1NL68 463 
INL68L 463 
INL 78 463 
IML 78L 463 
I68 462 
I63L 462 
I78 398 
I78L 398 
OUT 463 
WTL 463 
OUT68 463 
GUT68L 463 
OUT 78 463 
OUT 78L 463 
068 46 1 
063L 46 1 
0 78 401 
078L 40 '1 

0 
0 
0 
0 
0 
0 
0 
1 
1 

65 
65 
0 
0 
0 
0 
0 
0 
2 
2 

62 
62 

0.71 
2.21 
0.10 
1.90 
0*09 
2.45 
0.11 
1.91 
0.09 
2.48 
0.11 
2.60 
0.24 
2.45 
0.22 
2.68 
0.25 
2.44 
0.21 
2.70, 
0.26 

1.03 
4.67 
0.33 
3.97 
0.31 
5.11 
0.35 
3.97 
0.31 
5.34 
0.35 
3.32 
0.42 
3.21 
0.41 
3.43 
0.43 
3.21 
0.41 
3.51 
0.44 

0.00 
0.04) 
0.00 
0.00 
0.00 
0.00 
0.w 
0.00 
0.00 
0.00 
0.00 
0.00 
0.08 
0. 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

9.20 
37.33 
3.00 

36.00 
3. 

40. 
3.00 

36.00 
3.00 

40. 00 
3.00 

'19.33 
1 .oo 
11.00 

1 .&o 
21 I 

1. 
17.00 

1 .OO 
21 .# 

1 .oo 





...- . 
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Contents for Eata Set: I13 - WATERSHED AREA 8'6 SLOPE CLASS 

"ear Is) : 
Geocoverage : Adi rondacks 
NWdx?r o f  Records: 463 

a set contains t h e  area o f  ithe watershed i n  each of 46 

EA IW 3-4 EGREE SL 
EA 6M 4-5 MGREE SL 

AREA IN 14-15 DEGREE SLOPE 
EA IN 15-16 DEGREE SLOPE 
&A I# 96-81 DEGREE SLOPE 
kA I& 11-18 DEGREE SLOPE 

18-19 DEGREE StOPk 
19-20 DEGREE SLOPE 
20-21 DEGREE SLOPE 

7 
63 FZ. 
8 F2. 
4 F7.8  
4 F7.1 
4 F7.l 
4 F7.9 

FB. I 
a F7.1 
4 F7.1 
4 F7.1 
4 F 7 . 1  
4 F I . 1  
4 F1 . l  
4 F7.1 
4 F 7 . 1  
4 F7 .1  
4 F7.1 
4 F7.1 
4 F7.l 
4 F7.1 
4 F7.l 
4 F7.1 
4 F7.1 
3 F? .1  
4 F 7 . 1  
4 F7 .1  
4 F7 .1  
4 F7.1 
4 F7.11 
4 F7.1 



Vasiabl e Labe 1 
- - -  

s 23 
533 
53 1 
532 
s33 
534 
535 
536 
537 
538 
539 
540 
SB 1 
542 
543 
544 
545 
S4Q 

.- - - . - ~ - - . 

AREA 'IN 28-28 DEGREE SLOPE 
AREA It4 29-30 DEGREE SLOPE 
AREA IN 30-31 DEGREk SLOPE 
AREA I N  31-32 DEGREE SLOPE 

32-33 DEGREE SLOPE 
AREA IN 33-34 DEGREE SlQPE 
AREA IM 34-35 DEGREE SLOPE 
AREA XM 35-35 DEGREE SLOPE 
AREA I N  36-37 DEGREE SLOPE 
AREA I N  37-38 DEGREE SLOPE 
AREA Ihd 38-39 DEGREE SLOPE 
AREA IM 39-40 DEGREE SLOPE 
AREA IN 40-41  DEGREE SLOPE 
AREA I# 41-42 DEGREE SLOPE 
AREA I N  42-43 DEGREE SLOPE 
.mm I N  63-44 DEGREE. SLOPE 
AREA I N  44-45 DEGREE SLOPE 
A!?€% IN SLOPE > 4s DEGREES 

Len. 
. . __  

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
a 
4 
4 

F o m t  Codefmt 
_ - _ - .  ~ 

F7.1 
F7 .1  
F7 .1  
F7 .1  
F7 .1  
F7 .1  
F7 .1  
F7 .1  
F7 .1  
F7 .1  
F7.1 
F7.1 
F7 .1  
F7.1 
F7.1 
F7 .1  
F7 .1  
F7.1 
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SUMARY STATISTICS FOB I13 

.*.-.... 

Yar i ab1 e Hissing Wan Std. Dev. ~ ~ n i ~  Qximum 

SLOPE-A!! 
SLOPE-M)( 
SI 
52 
$3 
54 
55 
56 
57 
S8 
s9 
SI0 
SI 1 
512 
513 
514 
515 
S16 
SI7 
5 18 
5 19 
520 
$2 1 
522 
523 
524 
s25 
526 
$27 
528 
529 
530 
$3 1 
532 
533 
s34 
s35 
S35 
s31 
538 
539 
540 
s4 1 
S42 
$43 
544 
s45 
S46 

463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
453 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

6.99 
17 .  
5.06 
26.91 
25.56 
20.49 
17.18 
15.09 
14.06 
’12.71 
12.02 
11.25 
10.17 
9.27 
8.44 
7.60 
6.39 
5.39 
4.40 
3.77 
3.03 
2.35 
1.78 
1.51 
1.19 
0.94 
0.80 
0.64 
0.50 
0.41 
0.34 
0.25 
0.22 
0.17 
0.16 
0.10 
0.09 
0.09 
0.06 
0.06 
0.05 
0.03 
0.04 
0.03 
0.03 
0.03 
0.02 
0.07 

3.41 
8.57 
22.00 
61.18 
41.95 
30.96 
26.54 
25.77 
26.90 
25.08 
25.44 
25.22 
24. OS 
23.41 
21.97 
22. 
19.75 
11.19 
14.86 
13.79 
12.95 
10.19 
9.05 
8.39 
6,51 
5.35 
5.25 
4.21 
3.51 
2.88 
2.54 
1.98 
1.14 
1.38 
1 . 7 7  
0.98 
1.02 
0.92 
0.67 
0.72 
0.67 
0.37 
0.49 
0.49 
0.43 
0.411 
0.36 
1.11 

1 .OO 
2.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
6.00 
8.00 
0.00 
0.00 
0. 
0.00 
0. 
0 .  
0.88 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
(9.00 
0. 
0. 
0.00 
0.00 
0.00 
0.00 
0.00 

22-00 
46.00 
343.82 
532.10 
407.83 
364.76 
294.71 
282.65 
311.41 
253.22 
275.14 
314.63 
296.56 
301.67 
257 90 
251” 13 
223.31 
190.99 
169.63 
159.71 
160.57 
118.97 
129.83 
1’85.50 
90.51 
75.63 
85.05 
70.41 
59.60 
50.28 
44.60 
35 I 62 
29.61 
25.33 
36.95 
18.86 
21 .05 
18.87 
13,74 
14.99 
14.20 
6.89 
10.31 
10.31 
9.02 
8.15 
7.69 
21.49 



A - 1 1  3-4 

PE RCE bd T 

4 . 7 5  

B 4 2  7-4 DEC 

36 2 8  4-5 DEG ~- 
~ 

6--8 DE@ 

a 1 0  DEG 7 1  

12.31 

2 4 .  E 2  

FREQUENCY 

F i g ,  113.1. Frequency distributjon OF average slope (de 
selected watersheds i n  t h e  Adironclack regyon. 

rnNh.-&% B7-1!67 
P E R C E N T  

11.45 

. .  ......... -. ~ ......... 

24.41 J 0--2@* 
~. __ 

............ ___ ..... 
20.03 

. . . . . .  J 
. . . .  . -___. . ., 2n-*c1 

4 0 - . a _  0 % i s .  1 1  
.- 

... 

15.7T 1 d c - ~ B C z  
.- .. -~ . . .  

.. 

5.19 
...... r-- I 5 7 --7 ' I".-" .I 

80--100% 

t 10 2 0  33 43 5 0  B O  70 PIC 99 100 110 110 

F R f %>I., F IY C Y  

... GROUP 1 rsxr iQs2 r----T J 

1 - Lakes (1211 masu~ea in 1875 (Schofield 1976b) and possibly afterwards 
2 - Lakes (135) asurae? between I975 and 1984 
a - Lakes (207) thout uatw chemistry measur 

F i g .  113.2. Frequency d i s t r i b u t i o n  o f  percentage o f  t h e  watershed 
u l t h  s lopes grea te r  t h a n  8 degrees (15%) f o r  selected watersheds i n  t h e  
Ad 3 rondac k reg i on. 
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AW Wnkents f o r  Data Set: 114 - WATEHSED EA BY ASPECT CLASS 

&script j on : 
This data set contains the area o f  tbe watershed i n  each o f  eighk 
aspect classes. 

5 
4 F7 .1  

F 7 - 1  
F?. 1 

4 FS"1 
F 7 , l  
F ? . l  

4 F7.1 
4 F7.1 
7 

... . .  



A - - I  14-2 

A1  
A2 
A3 
A4 
A5 
A4 
A1 
An 

463 0 
453 0 
463 0 
453 0 
463 0 
46.3 0 
453 0 
463 0 

24.87 
20.95 
27.E6 
35. $9 
31.72 
28.66 
27.45 
33. $4 

55.64 
54 45 
743 ~ 80 
88.75 
12.88 
68 " 58 
61.35 
85 04 

0.00 
0.00 
0.00 
0.M 
0.00 
0.00 
0.00 
0.60 

SO?. 31 
4681.51 
786.20 
1096.44 
1146.00 
950.59 
634.84 
990.91 



A-114-3 

A S P E C T  

E A S T  2 0 . 7 3  

NORTH 2 0 . 7 3  

SOUTH 3 2 . 8 3  

I 
. 

............... -- . . .  I WES' 
I 1 a 1 I 

0 2 0  4 0  6 0  BO 1 O D  120 140 1 6 0  

F RE QUE MCY 

1 - Lakes 6121) medsured i n  1975 (Schofield 1976b) and pc~ssibly afterwards 
2 - Lakes (1351 measured between 1975 and 1984 one or mre times 
3 - Lakes (207) without water chemistry measurements 

... ...... 

25 ~ 70 

F i g .  114.1, Frequency d i s t r i b u t i o n  o f  ~ o ~ i # a ~ t  aspect f o r  selected 
watersheds in the Adirondack reg ion ,  





ccmtents fur Daka Set: 

I3CPscripbi on : 
This data set contains 
elevation classes. 

T q o r a l  Resolution: 
Spatial Resolut icn: ~~~~~~~e~ 
Variables per Recurd: 105 
Data Set Type: Single 
Update dates: 

t h e  area of the natershed i n  each o f  1 

vdr i ab1 e 
" ._  _ " _  

ELEV-AVE 

ELEV-RIN 
E l  
E2 
E3 
E 
E 
E6 

E9 

Eli?  
E l  
E l  
E15 
E 16 
E l l  
El 
E? 
E20 
E2 1 
E22 
E23 
E24 
E25 
E26 
E2 7 
E28 

Len I 
I - -  

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
4 

4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
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w
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A-X 15-3 

..- " . , " _ _ , _ " " _  . . , . . _ _ , "  . _  . " . .  . - .  . 
Variable 

. .. . _  

E80 
E8 1 

E84 
E 
E 
E 
E 
E89 
E90 
E9 1 
E92 
E93 
E94 
E95 
E96 
E97 
E 
E99 
E la3 
E901 
WP 

Label 
. I - -  .... . . _ . I ^  . ~ . - .  - ~ - . 

3950-9000 FT 
4000-40SO FT 

4150-4200 FT 
4200-4250 FT 
4250-4300 FT 
4300-4350 FT 
4350-4400 FT 
44Q0-~450 FT 

4550-4600 FT 
4600-4650 FT 
4650-4100 FT 
4700-4150 FT 
4 7 ~ 0 - 4 ~ ~  FT 
moo-4858 FT  

4900-4950 FT 
4950-5000 FT 
> so00 FT 
POND N M E R  

. " .  

Len. 
. .  _ .  

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
7 

F ~ m t  Cadefmt. 
". - .  . - 

F7.1 
F7. 1 
F7.1 
F7 .1  
F 7 . 1  
F l . l  
F7.1 
F7.1 
F7.1 
F7.1 
F7.1 
F7.1 
F7.1 
F7.1 
F7.1 
f7.1 
F7 .1  
F ? .  1 
F 7 . 1  
F7. 3 
F7.1 
F7.1 



A-I 15-4 

if S T A T I S T I C S  FCR 115 
. . . . . . . . . . . ._. . .._. ._ _, - ._I_._. 

EkEV-AbE 
E%EV,WX 
EhEV-MIad 
E l  
E2 
E3 
E% 
E5 
E6 
E l  

E9 
E10 
E l i  
E12 
E13 
E14 
€15 
E16 
E l 7  
E18 
E19 
E a  
E2 1 
E22 
E23 
E24 
E25 
E26 
E2 7 
E28 
E29 
E30 
E3 1 
E32 
E33 
E34 
E35 
E36 
L37 
E% 
F39 
Ed0 
F4 9 
FdZ 
E43 

453 
463 
463 
463 
463 
453 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
462 
463 
453 
453 
463 
463 
463 
463 
463 
453 
463 
463 
453 
463 
463 
453 
463 
463 
6 3  
463 
463 
463 
45? 
453 
463 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 0 

0 
8 
0 
0 
0 
0 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

679.50 
i91.26 
625.96 
0.00 
0.00 
0.00 
0.00 
0.00 
0,00 
0.00 
0.00 
0.00 
0.00 
0 00 
0.08 
0.18 
0.22 
0.12 
0.24 
0.29 
0.51 
0 32 
0.40 
0 41 
048 
0.43 
0 55 
0.55 
1.41 
1.71 
1.63 
1.73 
2.06 
2.84 
4.41 
5.51 
9.25 
9.57 
14.52 
14.01 
15.22 
12.47 
12.62 
11.31 
11.93 
9.68 

130.22 
186.17 
122.93 
0.00 
Gam 
9”W 
0.00 
0.00 
0.00 
0-00 
0.00 
0.00 
0.00 
0.00 
1.65 
3.941 
4.64 
2.17 
3,07 
3.62 
5.13 
a. 48 
5.33 
5.13 
4.54 
3.92 
5 36 
4.- 59 

10.89 
15-03 
1Z.CilB 
13“&3 
15.10 
19.33 
25.69 
23 74 
35.49 
38.53 
47.45 
43.15 
56,C7 
34.m 
30 &4* 
27.30 
24.32 
IS. i5 

2m. 10 
336.20 
1m. 62, 
0.00 
0.00 
0.00 
0.08 
0.00 
0.@3 
0.00 
0.00 
0.00 
0.00 
0.00 
0.08 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0. w 
0.60 
0.00 
0.00 
0.m 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0. 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.88 

1331.60 
1648.20 
1057.80 

0.00 
0.08 
0.00 
0.05, 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
35.53 
84.70 
99.78 
4s. 78 
48.81 

66.18 
62.79 

107.89 
104.52 
m 9 1 7  
53” 73 
85.11 
72.26 
1m.27 
298.70 
223.62 
256.53 
310.44 
3m. 73 
419.90 
269.25 
423.77 
522.01 
553.03 
517.95 

1336.38 
563 95 
375.76 
317.82 
243” 5% 
180.79 
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V S T A T I S T I C S  FOR I15 (continued) 

. ...... . .  

E44 
E45 
E46 
E4 a 
E48 
E49 
E50 
E5 1 
E52 
E53 
E54 
E55 
€56 
E57 
E58 
E59 
E60 
E6 1 
E62 
E63 
E6 
E65 
E66 
€6 7 
E68 
E69 
€?0 
E71 
E12 
E 73 
E14 
E 75 
E 76 
E77 
E78 
E 79 
E 
E 
E82 

€89 
E9Q 

463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
&3 
463 
463 
463 
3 

463 
63 
63 
463 
463 
463 
463 
463 
463 
63 
63 
463 
3 

463 
463 
463 
463 
463 

0 
0 
0 
a 
0 
0 
0 
8 
0 
0 
0 
0 
0 
6)  

0 
0 
0 
0 
0 
0 
0 
0 
Q 
Q 
0 
0 
0 
0 
Q 
Q 
0 
0 
6 )  

8 
0 
0 
0 
0 
0 
6)  

0 
0 
0 
0 
0 
0 
0 

8.73 
7.75 
6.49 
5 .  
6. 
5.69 
5.32 
5.11 
3.62 
3.28 
2.85 
2.42 
1.98 
3 .%4 
1.65 
1.511 
1.50 
1.39 
1. 
1. 
0.95 
0.82 
0.72 
0.61 
0.53 
0.50 
0.43 
0.45 
0.29 
0.27 
0.22 
9.26 
0.22 
8.2 
0.1 
Q.2Q 
0.21 
0.20 
0,18 
0.13 
07. I2 
8.14 
8. 

0. 
0.111 

18.05 
16.84 
15.40 
14.62 
18.55 
16.40 
15.52 
14.64 
32.11 
'10.96 
10.45 
1Q.09 
8.95 
7,97 
6.8 
6.60 
6.79 
6.64 
5. a4 
5.36 
5.20 
4.68 
4.51 
4.01 
3.13 
3.$1 
3.43 
3.  
2. 
2.39 
2.09 
2.45 
2.32 
2. '12 
1.93 
1.82 
2. 
2. 

1.30 
1.24 
1.33 
1.13 
0.83 
1.19 
1.49 
1.37 

I .a6 

0.00 
0.m 
0.00 
0. 
0. 
0. 
6 ) .  

0. 
8-08 
0.00 
Clem 

1o.m 

0.80 

0.00 
0 .  
0. 
8. 
0.  
0. 
0.00 
8.00 
0.00 

152.40 
155.55 
844.02 
169.05 
192.51 
199.89 
179.51 
162.34 
141.79 
119.03 
118.435 
120.76 
99. I4 

e 54 
78.41 
74.40 
74*40 

67.26 
33.40 
63-14 
7.67 
2.14 

61.87 
58.87 
5 8 . 7 7  
59.67 
63.14 
38.64 
3 4 , w  
4.96 
0.34 

35 87 
31.78 
24.17 
23.68 
30 * 55 
25.73 
30. 
1%. 
15.87 

20.20 
38. 
28*73 



A - I  15-6 

BY STATISTICS FOR I15 (continue%) 

Variable W Hissing ean Std .  Dev. Htinirnm ~~x~~ 

€9 1 
E92 
E93 
E94 
E95 
€96 
€9 7 
E98 
E99 
El00 
El01 

453 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 

0 
0 
Q 
0 
0 
0 
0 
0 
0 
0 
0 

O*W 
0.07 
0.85 
0.82. 
0.03 
0.02 
8.81 
0.02 
0.01 
0.01 
0.05 

1.34 
1.16 
0.93 
0.40 
0.66 
0,44 
8.24 
0.42 
0.12 
0.26 
1.04 

0.00 28.37 
0.00 24.46 
0.00 19.76 
0.00 8.60 
0.00 14.16 
0,Qo 9.40 
0.00 5.14 
0.80 9.03 
0,00 2.57 
0.00 5.56 
0.00 22.32 



A-116-1 

AWD Contents fo r  ata Set: I16 - ANNUAL WET DEPOSITION - W+, NO3, SO4 

Year($) : 1980-11982 Temporal Resolution: 
Geocoverage: Adi rondacks 
Nclrnber of Records: 463 Variables per Record:  11 
Created/Updated: Q l M  Data Set Type: Single 
Date Released: 01HAY86 Update dates: 
Cc@ler(s): R.J. Olson, P.R. Coleman 

Spatial Resolution: Watershed 

Description : 
This data set contains annual wet deposition for H+, W3, SO4, and 
precipitation for each watershed as estimated fran 1980-1982 dqmsitim 
moni toring and 1951-1980 precipitation norms. 

ReferenceIs) : 
Watson, C,R. and A,R.  Olsen. 
Statistical Reporting: 
EPA-600/8-84-023. 

1984. A c i d  Deposition System (ADS) for 

U.S. Environmental Protection Agency, Raleigh, Nc. 
System Design and User's Code mnual I 

H+ ANNUAL MET C!MCENTI?ATIOH 
H+ ANNUAL WET DEPOSITION 
M+ AlJNUAL WET AD3 WEPOSITION 
No3 A N W L  lXIGHTED MEAN CONC. 
Mo3 ANNUAL WET MPOSITION 
NO3 ANNUAL WET AD3 DEPOSITION 
POND NUMBER 
TOTAL. PRECIPITATION 
504 ANNUAL. WEIGHTED MEAN CONC. 
504 ANNUAL. WET DEPOSXTIObl 
SO4 ANNUAL. WET ADJ DEPOSITION 

f f i /L  
GIN2 
G/W 
HG/ L 
G/MZ 
WM2 

NW 4 F5.3 
NU14 4 F5.3 
NUH 4 F5.3 
NLHl 4 F5.2 
hlLw4 4 F5.2 
Nun 4 FS.2 
G H A R 7  

4 F5.1 
NUN 4 F5.2 
lMW 4 F5.2 
NUn 4 F5.2 
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. .  

Set Type: Single 

€&scriptiant 
This data set contains t h e  area QC t h e  ~atershsd i n  each of four 
bedrock classes. 



A-I 1 7 -2 

Y STATISTICS FOR 117 

Variable N Missing &an S t d .  Deu. Minimum ~x~~~ 

RoCKI..A 463 0 42.53 175.2 0-00 1701.53 

ROCK3-A 463 0 1.41 15.51 0,09 254.06 
RWK4-A 463 0 1 .57  12.27 0.00 152.13 

ROeK2-A 463 0 185.22 374.34 0,oo 4159.25 



A-117-3 

BEDROCK 

I rJF I N I TE 

LOW-MOD 

MOD--W I 

87-1 764 

PERCENT 

1 .30 

1 . 0 8  

1 1 . 8 8  

I 
IT -,-----..-. T--------1 
200 300 400 

NONE-LOW 

0 100 
FREQUENCY 

1 - Lakes (12’1) measured i n  1975 (Sehofield 1976b) and possibly dfteswards 
2 - LaPtes (135) measured between 1975 and 1984 one or times 
3 - Lakes (207) uithout water chemistry measurements 

Fig. 117.1.  Frequency d i s t r i b u t i o n  o f  bedrock b u f f e r i n g  c a p a c i t y  
f o r  s e l e c t e d  watersheds in t h e  Adirondack reg ion .  

. ...7 .. 





8-1 18- 1 

Update dates: 

SCki p t  i on : 
contains water chemistry data f v a n  f l  
led by Schofield that  are idso ien the 

ker, J.P., T.B. Harvey, and J.P. k ico le t te  
available data on the sltatus of  f i s h  p 
northeastern ~~~i~~~~ St.a&er susceptible t o  acid 
Final sepcsst t o  he  I I .  5 .  Enwi sowstal Protect 
Project E3-24. orth Carolina State Uniatessit 
press1 * 
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Format Values and Labels for Code Variables i n  118 

Variable Wefmt Type Value Label 
_ .  _._. 



A-I 18-3 

S 

AL 121 
ALK 120 

128 
128 
118 

16 
121 

torn3 0 
121 
121 

)BN 7121 
NA 120 
MI3 121 
P 128 
so4 121 
TEMP 16 
ZN 121 

8 
1 
1 
1 
3 

105 
Q 

121 
0 
0 
0 
1 
0 
1 
Q 

105 

223 I 70 
18.20 

107. (47 
14.?2 
28 e 943 
6.48 
.68 

6.95 
34.33 
33.33 
28.33 
16.57 
5.35 

145.64 
17.59 
19*38 

224 95 
44.18 
53.55 
18.85 
7*53 
2,%4 

163.93 

4.73 
23.24 
25.38 
35.79 
54.62 
0.43 
70.66 
3.93 

10" 

2.00 
15.00 

8) .  

10.00 
0.80 
4.30 

.-27. 
11. 
Q, 

84obs, 
224.00 
469 a 

132. 
85 1 

11.m 
19m.m 

41 * 
247. 
132. 
313. 
51. 
7.3'8 

a 





Contents for Data Set: I88 - I S T R Y  - FIN LAKE5 

.- ..... 

raP Resolution: Annual &an 
Spatial Resolution: Lake 
Variables pes Record: 2% 

&scr i pt.i an : 
T h i s  ddta set contains 
for LRosI? lakes Pr 

i s t r y  data ralculat 
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Fonmt Values and Labels far Code Variables i n  I19 

Variable Codefmt Type Value Lab21 

M 0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

N 3 
4 
5 
6 

h9 0 
1 
2 
3 

brD 0-3 
4 -5 
6-9 

l4 1 
2 
3 
4 
9 

HEAL THY 
1-2 SPECIES DECLPNEILOST, NOT FR 
1-2 SPECIES DECL%NE/LOSV, R4Y BE 
SEVERAL SPECIES LOST, ~ ~ ~ ~ A ~ ~ Y  ACID. 
ROOSTIWLL SPECIES 1.858, PROBABLY ACID. 
ALL SPECIES LOST, PROBABLY ACID. 
LAKE RECLAIHED, STATUS UNCLEAR 

CE, 0-1 SPECIES C4UGHT 
LAKE SURVEYED ONCE, 1-2 SPECIES U'JJCHT 
I.AKE SURVEYED WCE, NO FISH MlJGHT 

OT W E  KO ACIDIFICATI 
POSSISLY ME TO ACIDIFKATIW 
PROBAELY WE TO ACKDIFICATIW 



.- .. . 

A-P 19-3 

RY STATISTICS FOR I19 

Var i ab1 e Hissing Hean Std. &v. Hinimun, Maximum 

213 
256 
169 
256 
208 
256 

72 
256 
181 
220 
214 
114 
24 1 
256 
147 
147 
147 
158 
150 
150 
82 
256 

43 
0 
87 

47 
0 

184 
0 

155 
36 
42 

II 42 
15 
0 

1 
I 
TW 
I 0 6  
106 
106 
114 
0 

44.90 
1.47 

137.54 
8. as 

29.40 
1.46 
8.78 
0.36 
1.95 
5.71 
5.75 
5.54 
5.7% 
1.25 

-0.03 
3.55 

28.61 
1.47 
1.17 
4.90 

21.87 
0.38 

79.77 
1.52 

147.98 
0.66 
9.29 
1.52 
4.70 
0.79 
1.12 
0,91 
0.97 
0.06 
0.91 
0.64 
8.28 
1.68 

11.86 
2.11 
1.83 
3.45 
2.53 
0.61 

-46.50 
0. 

27.00 
0.08 
3.40 
0. Qo 
4.06 
0. 
1. 
4.26 
4.30 
4.00 
4.31 
0.00 

-1.27 
2.00 

10.00 
0.m 
0. 
0.00 

13.98 
I 08 

492. QO 
8.00 

1393.08 
4. 

8.00 
46 40 
8 .  
4. 
7. 
7.60 
7.50 
7.55 
4, 
0. 
9.  
50. 
9. 
9.m 
9.m 

27.20 
3. 

8%. 7a 



ALK-M MI OPO 1 MT 

- 2 0  0 

-30 0 

O B  

10 0 

20 0 

-50 

417. 

60 

100 

150 

z o o  

0 10 20 

F R E Q Y E N C Y  

1 5 . ,a 7 

14.42 

12.5b 

R 65 

3.37 

2 BE! 

6.23 

1 1  54 

12.50 

5.29 

5.25 

1 - L ? b =  (121) wzrsared i n  1975 [Schofield 19758) ard possibly afterwards 
2 - bakes (135) mac,u~ed betueea 1975 and 1984 one or  mar^ tires 
3 - Lakes. (207) ui thsrrt mter chw:st~y m a s u s ~ r s t s  

F i g .  119.1. Fr-eqiIPnCy d i s t r i b u t i o n  o f  a l k a l i n i t y  Ipeq/b) 
(19 /4 .1983  mear5) f o r  s e l ec t ed  headwater  lakes i n  t h e  Adirondack reg'eon. 

CA-U M I  I)PO i NT 

2 0  o h  

PERCENT 

0.51 

35 58 

4 0  49 

3c 0 

1iG 0 

11.58 

1 1  .65 

l R O . O  

2 4 0 . 0  
.,.,..,. ;.Tmv- ,.,.. ..._ , , " " , <-,.-,-7-,7 I . * , , . .-<-7-r7-: * " . . *--q 

30 40 so 6 0  70 0 10 2 0  

F R E Q U E N C Y  

1 - Lakes (1211 iuea5ured i n  1935 (Schoffeld 183Sb) and possibly afte-wards 
2 - Lakes (135) masured  between 1975 w.d 1984 one ci" m r e  t i , w s  
3 - Lakes (2573 Mithout water chm:st?y Iwasurernts 

F i g ,  J lQ.2.  Freqbency d i s t r i b u t i o n  o f  calcium ( ' ~ ~ e s q / L )  
(1974-1983) f o r  se lec ted  headwater l a k e s  i n  t h e  Adiroridack r e g i o n  



.. . 

A -I  3 9-5 

B?-17 7 
PERCENT 

1 .%7 

... 

COND-M MIDPOINT 
1 0 . 0  

4 0 . 0  0 . 3 5  

6 Ib ab 5b .)(P S O  6 0  70 80 90 100 1 1 0  
F R E Q U E N C Y  

'~.~.-.-.~ ;B 
GROUP 1 &\\XXJ 2 

1 - Lakes (121) measured i n  1975 (Schofield 1976bl and p s s i b l y  afterwards 
2 - Lakes (135) nreasured between 8975 and 1984 one or mre times 
3 - Lakes 1207) without water chemistry measurements 

F i g .  1 1 9 . 3 .  Frequency d i s t r i b u t i o n  of c o n d u c t i v i t y  (pLs 
-1983 means) f o r  s e l e c t e d  headwater lakes  i n  t h e  ~ d i r ~ ~ ~ ~ ~ k  reg ion .  

P E R C E N l  

4 . 3 2  

1 5 . 4 2  

1 8 . 1 5  
O T H E R  

5 8 . 0 3  

2.38 U N S U R E  

I 
1 QQ 2 0 0  380 400 

F R E Q U E N C Y  

1 - Lakes (121) measured in 1975 (Schofield 1976bl and possibly afterwards 
2 - Lakes (135) measured betwen 1975 and 1984 one or" mre times 
3 - Lakes (203) without water chemistry measurements 

- ..... 

F l g .  119.4. Frequency d i s t r i b u t i o n  o f  fdsh c ~ ~ u ~ ~ ~ y  s t a t u s  f a r  
s e l e c t e d  watersheds i n  t h e  Adirondack reg ion .  



~ k 9 h - ~  87-1772 
PERCENT 

5 4 . 0 8  

2 . 0  

3.0 

I .  0 5  

32.65 

F R E. GU E N C f  

1 ._. Lakes (121) m?asured in 1975 (Schofield 1976b) and gxlssibly afterwards 
2 I ~ a k e s  (1%) masured between ’1975 and 1198 one OI” m3-e eims 
3 - Lakes (207) atithowt uater chemistry rrs~asurm~>nts 

= brown) (1974-1983 means) f o r  selected headwater  l akes  in t h e  
F i g .  119.5, Frequency d i s t r i b u t i o n  o f  visual  color (1  = c l e a r  t o  4 

Mi rrondac k i-egi on. MtWL-mdG 87-1773 

PERCENT 
PkLL.3 M I  DPB I NT 

4 0 0  

4 2 5  

4 sa 

4 7 5  

5 00 

5 . 2 5  

5 . 5 0  

5 . 7 5  

0 . 0 0  

6 . 2 5  

6 . 5 0  

6 . 7 5  

7.00 

0 za 30 

FWEQUENCY 

4 0  

0.00 

2 . 5 6  

9 . 1 2  

1 4 .  10 

a .  55 

7 . 2 5  

5 . 1 3  

2 . 9 9  

7 . 2 6  

9 . 4 0  

9.83 

1 2 . 8 2  

1 1 . 9 7  

1 - Lakes (121) masused i n  1975 (Schofield 1936k13 and p s s i b l y  afterwards 
2 - Lakes I1351 ~wasrared between 1375 and I984 one or” more t i m e s  
3 - Lakes (2071 without water chmistry  masur 

F i g .  1 1 9 . 6 .  Frequency d i s t r i b u t i o n  of  pH (1974-1983 means) f o r  
selected heradwater lakes in t h e  Addironclack region. 



A-119-7 

rnML-DW@ 87-1774 
P H J A  
6 . 0 0  

4 
4 t  

7 . 0 0  

4 

6 . 0 0  

5 . 0 0  

----------r-- . ,--- I 

0.0 4 0 . 0  8 0 . 0  1 2 0 . 0  360.0 200 0 

1 - Lakes (121) measured in 1975 (Schof’seld 1976b) and possibly afterwards 
2 - Lakes (135) measured between 1975 and 1!3$84 one or m r e  times 
3 - Lakes (207) without water chemistry measurements 

- 4 0 . 0  

ALK-M 

F i g ,  119.7. Mean (1974-1983) surface water pH versus alkalinity 
(veq/L) f o r  selected headwater lakes in tbe Adirondack region. 

........ 
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Contents for Data Set: I20 - WTER 

script i on : 
This data set contains Maker chemistry data from t h e  Matianal Surface 
Ldater Survey. 

Overton, M.S,, P. Kanciruk, L A .  k, J.R. Eilers, 
Blick, Jr,, D,F, Brakke, R .A .  k i n  Ps i ,  and H.D. De 
Characteristics nf lakes in  the Eastern United States, Wulunr IT: 

ical and ckmical 
Protection Agency, 

8 E6.1 
8 F6.1 
8 F6,l 
8 F6.1 
8 F6"l 
8 F6.1 
w F6.1 
8 F6.1 
B F6.2 

F6.1 
8 F6.1 
8 F6.1 
8 F6.1 

Nwyl B F2. 
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K 1 6  
LAKE-E LV 
LAKE-ID 
LAKE-5 I Z 
LAKE-VOL 
Wl6 
RN11 
MA11 
H4 16 

M03 16 
OUTLET-M 
PH-TOP 
PMEQl1 
PMSTVL 
rnD-3W 
PTbl 1 
REG-SW 
RT 
SI021 1 
so4 16 
THPTOP 
TURYAL 
WLA 

8 F6.1 
8 F 7 . 1  

4 F7.1 
8 F7.8 
8 F6,l  
8 F6.1 
8 F6,1 
8 F6.8 
8 F5.1 
8 F2. 
8 F6-2 
8 F6.2 
8 F5-2  
7 
8 F6.8 

1 6  
8 F6.2 
8 F6.2 
8 F6.1 
8 F6.1 
0 F6.1 
8 F7.1 

7 



ALEX 1 1 
ALKAl1 
ALTL 1 1 
CAI6 
CLI6 
COLVAL 

.- 60 
I6 
1 9  
1 

FILI6 
W 3 1 6  
W16 
I NLE T-N 
K16 
LAKE-ELW 
CAKE-§ I Z 
LAKE-VOL 
HG16 
MNll 

1 1  
NH4 16 
W316 
OUTLET-N 
PH-TOP 
PMEQl1 
PHSTVL 
PTLl1 
RT 
SI021 1 
50416 
THPTOP 
TURVAL 
MALA 

49 
49 
49 
49 
49 
49 
a 

49 
49 
49 
49 
49 
49 
12 
49 
49 
49 
49 
49 
49 
49 
49 
49 
22 
49 
49 
49 
49 
47 
49 
49 
49 
49 
49 

0 
0 
0 

0 
46 
0 
0 
0 
0 
0 
0 

37 

0 
0 
0 
0 
0 
0 

21 
0 
0 
Q 
0 
2 
0 
0 
0 
0 
0 

81.03 
49-66 

211.61 
108.85 
43.63 
22.24 
26.61 
0.08 
3.67 

58.61 
2.96 

43.84 
6.38 
1.25 
6.52 

533.53 
19.82 
0.58 

38.39 
27.13 

1.23 
2.31 
2.58 
1 .oo 
5.52 
6.W 
5.74 
4.59 
0.50 
2.11 

121.40 
11.95 
0.46 

13.20 

96-06 
92.86 

1'13.23 
102.29 
174.58 
14.65 
1.37 
0.35 
1.72 

56.61 
1.61 

0.75 
2.63 

104.72 
15.67 
0.65 

44.21 
19.33 
3.05 
2.37 
3.90 

1.02 

0.61 
1.43 

15.52 
.99 

0.32 
10.18 

O"09 
0.00 
0.62 
8.4 
0.0 
0,oo 
1.56 

328.00 
1. a0 
8 .  

13. 
0.00 
0.36 
0.05 
0.m 
0*00 
4.18 
4.46 

0.09 
78.28 

.4Q 
0.00 
2,32 

324.50 
522.25 
753.50 
703.59 

12w, TO 
80. 
35.m 

2 - 4 1  

415.20 
38.90 
3 * @  

'13. 
812. 

77.80 
2.92 

312 ~ 59 
19.00 
211.11 
14.91 
18.Q3 
2.00 
7.40 
1.97 
1.17 
49 " 00 
3.65 
7.04 

155.61 
13.90 
1.60 
46.00 





....-. 

%hiis data sit i s  a cross-reference f i le  t o  other studies Q?" data bases 
that contain i n fo rmt jan  for a !&ter'ever p s s  i la i I? 
unique identi  firer for the cruss--referea~ced source i s  given. 

i vert 1 ake . kRc 

. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  - . . . . . . . . . . . . . . . .  . .. _- -~.  - - 

.. ....._ 
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Contents for Data Set: I22 - COMMENTS 6N LAKE HISTORY 

Year (s) : 
Geocoverage: Adi rondacks 
Nwnbes o f  Records: 1981 
Created/Updated: 01M86 
Date Released: OlMAYS6 

iler(s1: A.E. Rosen 

Temporal Resolution: 
Spatial Resolution: Lake 
Variables per Record: 5 
Data Set Type: Hultiple 
Update dates: 

Description : 
This data set contains comnents on a lake's mnagment history for 
those lakes from FIN .  

Referenceb) : 
Bakes, J.P., T.8, Harvey, and J.P. Rlicolette. 1984. ~ ~ ~ ~ a t i ~ n  a f  
available data on the status o f  fish populations i n  regions of the 
northeastern United States susceptible t o  acidic depasi tiun. 
Final report to the U.5. Environmental Protection Agency for NAPAP 
Project €3-24. 
( i n  press). 

North Carolina State University, Raleigh, MC. 

COHPIENTM COMNEMTS ON WNAGEHENT 60 
M T E M  DATE ON WHICH ~ ~ E M ~ N ~  4 M T E J .  
LINE LINE NUMBER W THE CIIHMEM 4 F1. 
HGHT-C HANAGEUENT 4 &I.  tlGMT-F 
WND-NO POND NUHBER 7 

... . 



Variable Codefmt Type Value Label 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 



... . 

...?-. . 

SCki p t  ioar : 
This data set i s  the analysis data set used by Hunsakw et. a l .  ( 1  
X L  was creaked by int,egrating variables frrn ather data sets i n  t 

_. 811 of  the variables i n  t h e  I23 data set  ere either copied frm 
t a  set or ca'tculat using variables fr other data sets. 
lists a l l  o f  the v iables i n  123, the t a  set Prm which i t  

and the calculation, if anyI used to  create the varjab'le. 
s g i w n  for d variable, t 
ta  set,, A  at^^ war ~ i n  mst cases, was 

I f  no 
he variable uas c 

w t  data sets. For 
FR2-F+ w s  calculated usin 
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8 F4,l 
8 F6.1 
8 I%-1 
8 F6.l 
8 F4.1 
8 F6.1 
8 F6.1 
8 F2. 
4 F3. 
4 F3. 
8 F6.1 
8 F6.1 
8 F6.1 
8 F6.1 

F6.1 
4 FB.l 

a3 F6.1 
84 F6.1 
4 FS. 

a ~ 6 . i  

4 F1. TYP-F 
F6.1 

8 E6.1 
8 F5.1 
8 F2. 
8 F6.1 
3 23. 
8 F4.1 
8 F6.1 
8 F6.1 
8 F6.1 
8 66.1 
8 F2. 
8 F6.2 
8 F6. 
8 FS. 
8 FFI. 
8 F6. 
8 F6. 
8 F6, 
8 F7.8 
$ F6.1 
4 F7.1 
8 F 6 . 1  
4 F6.l 
8 F6.1 
8 Fd.1 
8 F6,1 
4 F5.3 
4 FS.3 
4 F6.1 
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HCOJ 16 
H R M 2 - P  
HUE)-c 

HYDRO-B 
HYwrlO-c 
HYDRO-D 
HYOSYPI 
HVDTYP2 
H Y D T ~ ~ 3  
H16 
IWL 
INLET-N 
INLiiTS 
INLL  
K 
K16 
LAKE-A 
LAKE-DEV 
LAKE-E 
LAKE-ELV 

L AKE-NM 

LAKE-V 
LAKE-VOL 
CAT-DEC 
LAT-OMS 
LIME1 
LIME2 
LKCHN-C 
L %-A L-P 

HYDRO-A 

LAKE-ID 

LAKE-SXZ 

LOG-s-P 
LOG-SH-P 
LON-DEC 
LON-DnS 
I3ACID-PL 
MACID--?P 
WID-W 
W D P T H  
MEANCOLR 
EANDPTH 
MEANPHC 
HEANSMC 
HEANSYR 
1;16 
ffi16 
MIXEDZ-P 
rm 
m11 
NA 

HCO3 UEQ/L 
HARDWOOD AREA %T . WTRSHD 
LAKE HYDROLOGIC TYPE 

WTRSHD 
HOD. INFILTRATION RATE WTRSHD 
SLOW INFILTRATION RATE WTRSHD 
VERY SLOW INFILTRATIOtJ W R S M O  
1 = "SEEPAGE", NO INLETS 
1 = "SPRING", OUTLETS, 
1 = "DRAINAGE", INLETS AND OUTLETS 

W E N  FROn PMPUC UEQ/L 
. DAMS UPSTREAH, 68 & 78 DATA 

NUMBER OF INLETS 
NO. OF INFLOWS MFINEE) BY USGS TOPO MAP 
W .  RAMS ON LAKE AT INLET, 68 & 78 DATA 
DISSOLVED POTASSIUM E Q / F  
POTASS IUH E Q l L  
LAKE AREA HA 
LAKE DEVELOPMENT RATIO - PERXWCIRCLE 
LAKE ELEVATION ABOVE M.S.L .  w 
LAKE ELEVATION M 
LAKE ID 
LAKE NAME 
LAKE SURFACE AREA HA 
LAKE V O L W  CALC. FRW FIN 1 P 6  M3 
CAFC LAKE VOL 1 P 6  H3 
LATITWE FROM ORNL DD . DDDD 
LATITUDE FROM ORNL DD HM SS 
FIRST YEAR THAT LAKE WAS LIED 
HOST RECENT YEAR LAKE WAS L I E D  
NOTICEABLE LAKE SURFACE CHANGE COM 
1OGGED 8 DEWDED MEA I T .  WTRSWQ 
COGGED SOFTlJOOD AREA I T  .WTRSHD 
LOGGED SFTWO & HRCW XT . WTRSHO 
LONGITUDE FROM ORNC D.DM)[) 
LONGITUDE FROM ORNL MM SS 
HOD. 
HOD. 
MOD I 
#Ax. 
MEAN 
MEAN 
MEAN 
MEAN 
MEAN 

ACID WETLAND AREA %LAKE AREA 
ACID WETLAND AREA %LAKE PERIM. 
ACID WETLAND AREA 'LT. NRSHD 
DEPTH OF LAKE FRon F I N  M 
VISUAL COLOR (1960-PRESENT) - FIN 
DEPTH W LAKE FROM FIN x 
SURFACE PH (1974-83) - F I N  
S M E R  SURFACE PH (1974-83) - FIN 
SURF. PH-2 YR EA SIDE LAST SRVY-FIN 

NWs 
NUN 
N M  
NUN 
WM 
NUH 
NLM 
Nun 
NUM 
NUFI 

NUw 
NUM 
NUN 
NUH 
Mu?! 
NUH 
N M  
NW 
N W  
NUH 
W A R  
CHAR 
NUH 
NUM 
Nut4 
NUN 
CHAR 
NUH 
NUH 
CHAR 
N W  
HWs 
NUn 
NW 
CHAR 
NW 
Nut4 
HUM 
NUH 
M 
bsuM 
lisw1 
NUH 
NW 

Nun 

DISSOLVED MAGNESIUM UEQ/L MUM 
NAGNESIUN UEQ/L M M  
MIXED MEA %T.WTRSHD NUN 
DISSOLVED MANGANESE AS MN UG/L M M  
MANGANESE UG/L NUH 
DISSOLVED SODIUM UEQ/L N M  

8 F6.1 
8 F6.l 
8 Fl. HYO-F 
a ~ 6 . 1  
8 F 6 * l  
8 F6.1 
8 F6:I 
8 F1. 
8 F1. 

F1. 
8 F6,1 
8 F2. 
8 F2. 
4 F1, 
8 F2. 
4 F6.1 
8 F6.1 
4 F7.1 
8 F7.? 
4 F7.1 
8 F7.1 
7 

38 
4 F1.1 
8 F7.1 
8 F7.1 
8 F8.4 

10 
8 F4. 
8 F4. 
a SLKCMN-F 

F6.1 
F6.1 

8 F6.1 
8 F8.4 

11 
8 F6.f 
8 F6.1 
8 FC.3 
0 F8.1 
4 F6.1 
4 F8.1 
4 F6.2 
4 F6.2 
4 F6.2 
4 F6.1 
8 F6.l 
8 F6.1 
4 F6.1 
8 F6.1 
4 F6.1 



8 FG.; 
8 F6.1 
8 F6.1 
8 F6.1 
8 f6 .1  
8 F6 1 
4 F6.8 
4 F5.2 
4 F5.2 
8 F6.1 
8 F6.1 
8 F6.8 
8 F6,8 
8 F6.1 
8 F6.1 
8 Ff** 1 
8 F2. 
3 F2. 
8 FZ. 
4 F I .  
8 FT.l  
8 F6.2 
8 F i .  PH-F 
8 F6.2 
8 F6.2 
8 F6 . l  
8 F6.2 
8 F2. 
8 F6.2 
Id FB.? 
8 F6.1 
8 F5.T 
8 F 6 - 2  
8 F6.2 
7 
4 F5.B 
8 F6.1 
4 
8 F4. 
8 F 4 .  

16 
8 F?.3 
8 F3.1 
8 F6.1 
8 F6"l 
e F6 f 

8 F6.1 
8 F6.j 
8 F6.1 
8 E5.2 
4 F5.1 
8 F i . 8  
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Variable Label Type Len. Format Co&iFmt. 

SWLl lp P 
SHL 1-FP-T 
SHL IZRLP 
SHLl z P 
SHL2:%:P 
XHL2 P P 
SH I2-R-P 
SH C2-z-P 
STo2-i-1- 
s LOPE 
S LOPE-AV 
SLOPE. Mx 
SLOPE-# 
S LOPE-Y 
S LOPEZ 1 5 
SLOPE 25 
SLSTAT-C 
so4 

504 WET 
S04Tfj 
SVATE 
s T DEGk H N 
STEEPM P 
STEEPVP 
STLOST- 
S TOK 
FTONEY P 
srfwm-c 

5 m 1  
TEMP 
TEMP-M 
TEMP N 
THPTbP 
TURVAL 
VACXD-PL 
VACID PP 
VAC IDIW 
WALA 
WATERSHD 
HTLND-PL 
WT LND-PP 
WT LND-FW 

klT RSHD-R 
ZN 

DEPTH TO BEDROCK <= 50 C14 RSHD NUPI 
DEPTH TO LW PERM. <= 50 W RSWD NU 
DEPTH TO RESTW. i- 50 CW HSWD NU 
SMALLDW SOILS 50 cn W R S H D  NU 
DEPTH TO REWOCK <= IQQ CH 'XWTRSHD MUM 
DEPTH TO LOM PERM. C- 1W CH 
E P T H  TO ROOT REST 
SWLLW SOILS <= 1 
SILICA f f i / L  Mull 
SLOPE OF PH PIGAINST T I E  PH/MCA[K 
AVEWGE SLOPE M G  
MXIM SLOPE QEG 
NO. OF OBSERVATIONS IN SLOPE 
YEARS BETWEEN FIRST AND LAST SAMPLE 
SLOPE GREATER THAN 15% WTRSHD 
SLOPE GREATER T M N  25% "LWTRSHD 
STAT. SIGNIFICAIJCE OF SLOPE CORE 
DISSOLVED SULFATE UEQ/L RtuH 

m;/L BUM 
nEq MUM 

G/M2 NW 
SULFATE uEq/e NUM 
FIPS STATE NUMBER 
BROOK TROUT DECCIMIN 
WMRRTELY STEEP SOILS 
VERY STEEP SOILS 
BRQOK T R W T  LOST, SCALE 0-9, I 
fwxH( T R W l  HEALTHY, 
STONEY SOILS 
BROOK TROUT LOST, PR 
BROOK TROUT S I B G K M G  @OM PdCMFB 
TO RANDOMLY SUBSET LAKES FOR ANALYSES NW 

SUM OF BASES FIEQ/160 G M19N 
SUM OF CATIONS #EQ/ 100 C 

R TENPERATURE OEG C 
MEAN WATER TEMP. (74-83 S M E R )  BEG G 
NO. OF O % S E ~ V A T I ~ ~  I N  TEHP-H 
T EMFPEWTURE AT SURFACE ( 1  .5M) DEG C 
TURBIDITY - FIELO LAB NTU Nu4 
VERY ACID WETLAND AREA %LAKE AREA M 
VERY ACID EXLAND AREA %LAKE PERIH. ld 
VERY ACID WETLANO AREA fT.WTRSH0 N 
WATERSHED ARWLAKE AREA H 
HATERSHED W E  N 
TOTAL WETLAND AREA %LAKE AREA N 
TOTAL WETLAND AREA %A#€ PERIM. N 
TOTAL WETLAND AREA 
TERRESTRIAL WATERSHED AREA 
WATERSHED WAX. ELEV ABOVE R.S.L. H MUM 
DfWINAGE ARM TO LAKE AREA RATIO NUM 
DISSOLVED ZINC AS Z%1 uG/L NUH 

8 Fd.1 
8 F6.I 
8 F6.P 
8 FQ.1 
ti F6.1 
h3 F6.1 
8 F6.1 
8 F6.1 

F6.2 
F6.1 

8 F2. 
8 F2. 
4 F2. 
4 F2. 
8 F6.1 
8 F6.1 

Fd" 1 
F5.2 

8 FS.2 
4 F5.2 
8 F6 .1  
2 22. 
4 FB. 
8 F6.1 
% Fh.? 
4 F3. 
4 F'I. 
8 F6.1 
4 FYI. 

FI. 

Fct. P 
F6.1 

8 F6.9 
8 6 . 1  

F2. 
F6.1 

8 F6.1 
8 Fd.1 
8 F6. l  
83 FB.1 
8 F7.1 
4 F1. 
8 F6.l 
B Fd.1 
8 F6.I 
8 F7.1 
4 F7.1 
8 FJ.1 
4 F6.1 

Fl. SLSTAT-F 

...% / 
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Fomt V a l u e s  and L a b e l s  for Code V a r i a b l e s  i n  I23 

___ ........ - . l____l ....... 

Variable Codedmt Type  V a l u e  Labe 1 
........ ......... 

5 .  

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

3 
4 
5 
6 

1 
2 
3 
4 

0 
1 

7 
8 

0 
1 
2 
3 

0-3 
4-5 
5-9 

1 
2 
3 
4 
9 

GRAM'S PLOVILAB 

HEALTHY 
1-2 SPECIES DFC6 I&EBLOST, NOT FRO# ACID. 
1-2 SPECIES DECLINEPLOST, PAY BE ACID.  

VERAi SPECIES LOST, PR 
ST/A!I. SPECIFS LOST, P 

ALL SPECIES LOSS, PROBABLY ACID. 

SEEPAGE : NO INLETS Ora WTLETS 
SPRING : WTLETS,  MQ INLETS 

: INLETS, NO OUTLETS 
ERAPINAGE: INLETS AND OUTLETS 

NOTICEABLE CMMGE 
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S l H I A R Y  STATISTICS FOR I23 

- .... 

Variable N Hissing Mean Std. Dev. Minimum Haximum 

A C I  0-EX 
ACID-P 
AL 
ALEX? 1 
ALK 
ALK-H 
ALK-N 
ALKAl1 
A t T L l l  
ASPECT-N 
ASPECT-S 
AwDl 
AwD2 
AwD3 
BSA-L-P 
BSA-H-P 
%SAT-N 
%SAT-S 
BSC-L-P 
BSC-H-P 
BURNED-P 
BVRINKX 
CA 
C A n  
cA_FI 
GABIN-45 
CABIN-78 
CABN 78-R 
CA16 
CEC 

CECS-L-P 
CL 
CLAY 
CL 16 
COLVAL 
CON-60 
COND 
CWD-M 
W D - N  

0316  
DENUDE-P 
D IS TRB-P 

CEC-1-P 

CONFRZ-P 

463 
463 
113 
46 

113 
208 
249 
46 
46 

463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
113 
163 
249 
463 
463 
463 
46 
a3 
463 
463 
112 
463 
46 
46 
3 

311  
203 
249 
463 
46 

463 
463 

0 
0 

350 
41 7 
350 
255 
214 
41 7 
41 7 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

350 
300 
214 

0 
0 
0 

417 
0 
0 
0 

35 1 
0 

417 
417 
460 
352 
260 
214 

0 
417 

0 
0 

22.24 
32 + 95 

225.58 
84.95 
18,06 
45.79 

1.45 
49.39 

214.38 
33.08 
45. 0s 
0.24 
0.54 
0.10 

68.50 
10.93 
21.86 
11.74 
74.10 
5.08 
7.67 
0.71 

105.87 
138.19 
0.77 
1.36 
3.81 
0.32 

111.27 
18.56 
1.69 

16 e 94 
15.03 
12.65 
45.90 
22.93 
26.67 
28.92 
29.49 

1.45 
22 68 
0.09 
3.16 

31.27 

3.39 
22.40 

227.03 
97.84 
47-85 
80.45 

1.47 
95.58 

178.25 
28.54 
29.96 
0.43 
0.50 
0.30 

19.24 
18.29 
11.70 
6.48 

18.02 
12.91 
23.78 

1.03 
53 I )  69 

150.54 
0.67 

14.07 
20.71 
2.93 

105.12 
6.98 
5.67 

22.11 
19.45 
4.23 

180.17 
14.85 
7.37 
7.71 
9.40 
1.48 

16"68 
0.36 
14.73 
41.90 

9.90 
0.00 
0.00 
0.00 

-51 .OO 
-46.50 

0.00 
-29.00 

11.90 
0.00 
0.00 
0.00 
0.00 
8.00 
0.00 
0.00 

14.70 
4.80 
0.00 
0.00 
0.00 
0.00 

45.00 
27.00 
0.00 
0.00 
0.00 
0.00 

25.30 
11.10 
0.00 
0.00 
1.00 
4.16 
5. I3 

10.00 
21 .00 
3.40 
3.40 
0.00 
1 .oo 
0.00 
0.00 
0.00 

28.36 
100.00 

1400.00 
324 I 50 
224.00 
492.00 

8.00 
522.25 
753.50 
100.00 
100.00 

1.00 
1-00 
1 .OO 

100.00 
100.00 
128.37 
52-88 

1w.00 
100.00 
ldH1.00 
9.20 

469.00 
1393.00 

4.00 
293.00 
273.00 
39.60 
703.59 
75.31 
43.00 
100.06) 
132.00 
41.20 

1206 ~ 70 
80.00 
35.0q 
85.70 
85.70 

89.90 
2.41 

loo. ao 
100.00 

8.00 

- ..... 



A - I 2 3 4  

SUHP.afiY STATIST ICS FW 123 (continued) 

. . . . . . .. 

14 
71 
249 

46 
463 
463 
463 
463 
453 
463 
46 3 
453 
453 
453 
113 
45 
4E 
463 
463 
463 
8 
.?s 

453 
463 
463 
463 
463 
463 
453 
-163 
%? 
46 
e53 
12 

453 
463 
113 
46 
463 
463 
463 

46 
463 
46 
235 

449 
392 
214 
417 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

350 
41 a 
41 a 
0 
Q 
0 

463 
417 

a 
6, 

6 
Q 
0 
0 
0 
0 
0 

417 
0 

451 
0 
0 

350 
415 
0 
0 
0 

41 Is 
0 

41 7 
228 
41 a 

6.12 
8.79 
0.35 
3.75 

94.98 
88.58 
84.na 
50. RZ 
90.66 
71.57 
230.76 
68,?1 
679.50 
53.88 
55.31 
59.46 
3.03 
67.64 
0.06 
0.C6 

45.43 
53.20 
2.39 
6.57 
3.40 
66. %3 
2.32 
0.07 
0.70 
0.27 
6.68 
1.27 
1.25 
0.29 
0.10 
6.96 
6.W 
17.511 
1.41 

583 f 0% 
58%,12 
756.96 
19.17 
1.49 
9.55 

2.45 
4,73 
0.80 
1.74 

36.36 
40 26 
33 "68 
26.32 
34 " 56 
36.58 
454.56 
13.55 
130.22 
42.50 
169.36 
55.20 
1.6.1 

42.04 
0.01 
0.02 

86 32 
Zc7,54 
0.91 
16.30 
12.13 
23 12 
5.87 
0.25 
0.46 
0.42 
9.05 
4.67 
0.75 
0.51 
0-33 
4.87 
2.60 

4s * 97 
0.46 

115,66 
184.91: 
171.58 
15.41 
8.37 
0.64 

0,00 
4.09 
0.00 
0.09 
21.43 
18.52 
21.43 
10.77 
21.43 
10.72 
11.56 
0.00 

2m. 110 
o*m 
10.00 
0.00 
0,62 
8.00 
0.c5 
0 04 

0.49 
0.00 
1.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.02 
0.00 
0.00 
0.00 
0.00 
2.00 
1.56 
2.50 
1 .oo 

173.74 
328 > QO 
3%. 33 
1.70 
0.81 
0.013 

11.00 
46.40 
8.00 
7.57 

152.40 

152.48 
157.68 
152.40 
152.40 
508%. 00 
100.00 
1331.60 
100.00 
1760.00 
259.00 
8.00 

10o.r)o 
0.07 
0.03 

475.30 
90.40 
4.00 

1 0 0 . ~  
73.00 
100.00 
m. 80 
1 .OO 
1.08 
1 .OO 
38.88 
37.33 
3.00 
5.00 
3.00 

41 .OQ 
13.22 

78%.  88 
6.13 

1 129.28 
812.00 

3 528.83 
77.80 
125.42 
2.92 

152.40 
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463 
12 
12 

463 
463 
463 
453 
463 
63 
63 

234 
98 
72 

21 
2m 
’B 10 
113 
46 

463 
113 
46 

a 12 
463 
46-63 
463 

46 
46 
463 
113 
463 
463 

46 
463 
463: 
463 
46% 
463 
463 
463 
463 
2’s 
63 
63 

113 

45 
45 ’I 

0 
8 
0 

Ip 
0 

229 
365 
39 1 

255 
353 
356 
41 7 

0 
350 
417 
35 1 

8 
8 
0 

41 a 
417 

0 
350 
0 
0 

417 
0 
0 
0 
8 
Q 

0 
0 

442 

35 

43.85 
1913. 
1905.33 

23.459 
16.8% 
3.59 
14.45 
24.19 
2.44 
.os 
. I4 

1.98 
3.87 
5*’3’8 
5.76 
5 .55  

34 0 53 
33.94 
23*95 
37,413 
27.95 
29.05 
43.25 
12.22 
2.38 
1.28 
2*36 
0.15 

15.38 
1-61 
1.85 
2.64 

7’1 “67 
1.09 
3.52 

’86*61 
2,36 
8.62 
2.60 
0.24 
1.00 

5.35 

0.3’8 
S”m 
’9.91 

37.94 
34 * 
IS. 
0 .  

89 1 

8.  $0 
2, 
5 .  
1,13 
%.83 
0.92 
0. 
0. 

24.02 
45.53 
19,416 
24.4 
19.31 
36.94 
80.01 
20,97 
3.40 
3.84 
2.44 
0.71 

4.01 
21 -88 

1-05 
1.05 

1 9 . 1 7  
1. IQ 
3.32 
Q*92 
0.45 
0.28 

2080.52 
0.76 

43.18 
1953.08 
9953. 

0 .  
0. 
Q * W  

33 * 
0. 
0 ,  
0. 
0. 
1. 
0. 
4.26 
4. 
4. 

1%. 
13.24 
0“W 

0.34, 
0.05 
0.00 
0.00 

4-30 7.31 
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Y STATISTICS F8w 123 (continued) 

Variable t4 Hissing an Std. Kkv.  Hinimm &iximm 

463 
463 
453 
234 
2413 

46 
463 
463 
452 
46 
46 

463 
46 
53 
53 
463 
463 
463 
463 
463 
463 
463 
463 
44 

463 
463 
463 
463 
463 
463 
453 
463 
463 
463 
46 

142 
463 
463 
142 
142 
463 
463 
113 
463 

0 
0 
0 

229 
214 
41 7 

0 
0 
1 

417 
417 

0 
41 7 
410 
410 

0 
6 
0 
0 
0 
6 
0 
8 

419 
0 
0 
0 
8 
0 
0 
0 
0 
0 
0 

41 7 
32 1 

0 
0 

32 1 
32 1 

0 
0 

350 
0 

a. 86 
4.74 

61.86 
5.79 
1.24 
5.50 

28.21 
75 d 98 
69.47 
5.98 
5*73 

113.20 
4.50 

1960.98 
1963.62 
169.92 
14.72 
19.11 
12.47 
97.811 
85.31 
0.89 
1.30 
0.48 

60.7Q 
212-55 
47.06 
53.79 
51.88 
53.79 
47.06 
90.01 
63.42 
90.0'1 
2.10 

-0.84 
6-99 

17.N 
3.46 

28.68 
35.20 
11.14 

2.51 

0.20 
0.21 

23.14 
0.92 
0.64 
0.88 

17.66 
17.51 
19.26 
1 .Q5 
0.84 

18.14 
7.55 

10.18 
10.67 

137.94 
7.17 

14.90 
31.61 
13.09 
33.83 
8.16 
9.81 
0.60 

13.02 
421.95 
29.04 
25.9? 
28.29 
26.97 
29.04 
20.78 
27.46 
20.7% 

1.47 
0.2% 
3.41 
8.51 
1.56 

12.01 
27.05 
16.13 
72.89 
0.21 

5.15 
5.72 

100.00 
7.55 
4.m 
7.40 

62*ax) 
100.08 
180.00 

7.97 
7.17 

164. I 4  

1984.00 
1984.00 
1021.99 

50 193 
57.m 

100.60 

1 0 0 . ~  
100.60 
100-81) 

3.65 
76 " 20 

4293.20 
100.00 
100.81) 
1OQ.69 
100.81) 
100.Qo 
1OQ.QO 
100.0  
100.00 

7.04 
0.62 

22.60 
46.00 
8 . W  

50.00 
983.16 
84.00 

792.06) 
2.89 
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...-. 

S U M R Y  STATISTICS FOR 123 (continued? 

Variable )4 Missing Rean Std, Dew. M i n i m  

463 
463 
46 

145 
463 
463 
145 
145 
463 
463 
463 
463 

14 
80 

249 
46 
46 

463 
463 
463 
46 

463 
463 
463 
463 
463 
113 

0 
Q 

417 
318 

0 
0 

378 
318 

0 
0 

Q 
449 
383 
214 
41 7 
417 
0 
Q 
0 

41 7 
6 
0 
0 
0 
0 

350 

0. 
2. 

821 * 
1 .  

54.11 
11.68 
1.18 
4 . m  

50.84 
4.73 
2.91 

25.15 
16.83 
21 -81 
0.39 

11.92 
6.47 

126.66 
22 e 68 

7 . 7 1  
13.65 

210.72 
39.70 
11.75 

213.23 
20.18 
19.25 

63.02 
Q.67 

15.53 
2.12 

27.17 
17.91 
1.84 
3.45 

33,42 
2.32 
2.14 
2.98 
3.56 
2.54 

.61 
0.98 
0.33 

261.51 
31.69 
10.22 
lQ.35 

366.39 
33.20 
10.97 

423 " 45 
32.77 
10.56 

0.06 
1 .% 
78.28 

1.28 
16.37 
11.10 
'13" 9Q 
a. 
9. 
0.00 
0. 

0.00 
2. 
0. 

0 .  
9. 
3.00 
0 .  

a. 

0.14 
4.49 

156.68 
9.80 

100.00 

10.00 
9.00 

17,16 

23.20 
3.00 

13.w 
1.60 

2672.00 
100.00 
63.60 

63.60 
4293.20 
459.40 
51 .oO 

...... 



@a1 cu 1 a t  i on 

I05D 
mia, I01 
I18 
I28 
I18 
11s 
I19 
I19 
I20 
I20 
I14 
114,191 
I14,1[01 
I18 
I19 
I20 
1069, I01 
106D,I01 
I050 
IO5D 
I%D, I01 
IND, I01 
IOZB, IO1 
I12 
I18 
I19 
I19 
IOZC 
I02C 
IO2CsIO1 
I26 
IO5D 
IMD,I01 
18Qi89,IOl 
I18 
IO5D 
I20 
I20 
I19 
I13 
I20 
I19 
I19 
I18 
183,101 
IO1 



8-123-13 

TA SETS FOR I23 (continued) 
--- 

Source 
Yar i ab 1 e data set Cal CUI a t  i on 

_ - - ~ - - -  



A -123-14 

SWRCE DATA SETS F8R I23 (continued) 
~ ..... I.._. 

Ssurce 
Cal culat, i on Var i ab1 e data set 

- I._..._.__ 
__l___l -. 
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SOURCE DATA SETS FOR I23 (continued) 

S0UP.W 

Variable data set Cal cul a t  ion 

i12 
120 
101 
101 
S 18 
118 
1050 
IOSD 
I%D, IO1 
I: 19 
119 
126) 

120 
120 
a l l  
116 
120 
101 

IO 1 
120 
101 
101 
124 
I 1 7 ,  IO1 
I 1 7, IO1 
I17,IOI 
I1Ta 101 
117, IO1 
120 
125 
124 
124 
124 
124 
124 
124 
124 
124 
124 
120 
I19 



A -I23 -16 

Source 
Var i dbB e data set Calculation 

I13 
I13 
I19 
I19 
I 13 ; I01 
113,101 
I19 
I18 
I16 
I16 
I16 
I70 
101 
I13 
I74 
124 
I19 
I19 
I24 
I13 
I19 
I23 
I O W  
1056 
I18 
I i9  
I19 
I20 
I20 
189,101 
IO9,i01 
109, IO1 
I20 
101 
109,101 
I09,IOl 
I09,ICl 
101 
IO1 
IO 1 
I18 



....I T. 

Year Bs) : 
overage: Ad! randacks 
er af Records: 3 riables per Record: 26 

Spatial Resalut i on : ~ a ~ ~ ~ ~ ~ @ ~  

t a  set Type: Single 
Date Re1 eased: 0 i update? dates: 

iler4s.3: C.C.  Brandt, R,S. Turner 

kscr  i @ti an : 
This data set cmta.ins soil-related watershed ~ ~ a ~ ~ ~ ~ ~ ~ ~ ~ ~ j c ~  derived 

t h e  96s Soils-5 f i l e  and the soil m p y i n  un i t  areas f i l e  (I 

Reference(s1: 
Turner, R . S , ,  R.J. Olson, and C.C. Bran Areas having soil 
chdtacteristiss that my indicate semi 
a1 ternat i  we forest d ye hypstheses. OR 
Laboratory mlc w i dge Tenn * 
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V STATISVTCS F N  I24 

463 
453 
463 
462 
463 
463 
463 
463 
463 
463 

4 
463 
463 
463 
463 
463 

463 
463 
463 
463 
463 
463 
463 
463 

0 
0 
0 
0 
0 
8 
e, 
0 
0 
0 

459 
0 
0 
0 
0 
0 
0 
0 
0 
Q 
0 
0 
0 
0 
0 

9 4 . B  
87" 78 
89.47 
58.82 
98.66 
71.57 
6-57 
3.40 
66 * 
2.32 
77.92 
19.11 

212.55 
7.57 

47.06 
53.79 
5: -89 
53-79 
47.05 
80*01 
53.42 
90.81 
54. F 1 
11.58 
50.84 

36.36 
46 " 26 
33.68 
26.42 
34.66 
36.58 
16.30 
12.13 
2-3-12 
5.87 
83.32 
14.90 
421.95 

4.24 
23.04 
26.87 
28.29 
26.97 
29.04 
20.78 
27.46 
20.3% 
27.17 
17.97 
33 * 42 

21.43 
18,72 
21.43 
10.72 
211 -43 
10.72 
0. OQ 
0.00 
0.w 
0.00 
16.19 
0.00 
9.00 
1 .QQ 
0.OSS 
0.m 
0.00 
0.03 
0.00 
0. Qa 
0.00 
0.00 
0.00 
8.00 
0.00 

152.40 
152.40 
152.40 
152" 40 
1W.CKI 
79.00 
10Q.QO 
43.00 
200.93 

57.  
4293 
39. 
100. 
100.068 
100.GO 
100.00 
100.08 
lWgM) 
1w"60 
100.00 
100.00 
87. 70 

100.00 



PERCENT 

6 . 4 a  

.... 

7.13 

3 .  a 9  MOD.  l R I F l L  

---] A 2 . . 5 1  ~ - _ _ _ _ _ _ _ _  SLOW INFlL ............ 
1 1 

0 ' io0  200 300 405 

F R E Q U E N C Y  

....... 
G R O U P  1 rsxsssxz 7 3  

1 - Lakes (121) measured i n  1975 (Sckafield 1976b) and pa5Sibly afterwards 
2 - Lakes (135) measured between 1995 and 1 4 one or more times 
3 - takes (203) without water chemistry nneasurmnts 

F i g .  124.1. Fre uency ~ ~ ~ ~ r i b u ~ i o n  o f  hydrologic group for 
selected watersheds i n  the Adirondack region. 

PJL-Dcx; 87-1777 
PERCENT 

ROCK ... P 
3 1  " 9 5  

.......... ~~ ...................... ~ .................... O-lQS 

.. ....... 
2 2 . 5 9  

1 a-zan . ~ 7 
19 . 8'7 

.............. 
1 7 .  OB .-' 

~ . . _  30-40n 

5 . 2 6  4 0-5 0 X 

2 .  1 6  >son 

GROUP 1 L+xzsss2 C Y . 3  23 

1 - Lakes (121) measured i n  1975 (Schofield 
2 - Lakes (135) measured between 5975 and 1 me or more times 
3 - lakes (2071 withotat  water chemistry measurements 

76b) and possibly aftervdarcis 

F i g .  124.2. Frequency distribution o f  percentage o f  the watershed 
I n  rock outcrops for selected watersheds I n  the ~ d I r ~ ~ ~ a c k  reqian. 



A -I 24 -4 

5 ~ - - a a r  

BO-100I 

2 0 . 7 3  

1 5 . 5 5  

5 . 8 3  

0 . -  . 5 . 7  

..,.... ~ ..... ..... _,_____,_.___ r__" 
.-_--I I . I I . . 1 I 

0 100 2 0 0  300 

F R E  QLJ E E! c Y 

GROUP 1 2 r - 1  J l\\US3 

1 - Lakes (121) maswed in 1915 (Schofield 1976b) and possibly afterwards 
2 - Lakes (135) masawed between 1975 and 1984 one or more times 
3 - Lakes (207) without rdater chemistry nxxmmmnts 

3 . 0 2  

a .  2 2  

F i g .  1 2 4 . 3 .  Frequency d i s t r i b u t i o n  o f  percentage o f  t h e  watershed 
i n  s o i l s  wi%h v e r y  s t e e p  slopes f o r  selected w a t e r s h e d s  i n  t h e  
Adirondack r e g i o n .  



A-T25-1 

AWD Contents for kd Set: 225 .- ANNUAL RUNOFF 

Year (s3 : 
Gewoverage: Adi rondacks 
Number o f  Records: 463 
CreatediUpdated: 01M$6 
Date Released: 01HBY86 
C q i l e r ( 5 ) :  P.R. Coleman 

Twoporal Resolution: 
Spatial Resolution: Watershed 
Variables per Record: 2 
Data Set Type: Single- 

te dates: 

Wscr i p t i on : 
This data set contains annual runoff for each watershed. 

Reference(s1: 
Busby, W.W. 1966. Annual runoff in the conterminous United States, 
IN: Hydrologic Investigations, Atlas HA-212. Geological Survey, U.5. 
Qept. of Interior, Reston, WA. 

c 7 
cI% NUH 4 FS.1 
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SURFWRY STATISTICS FOW I25 

Variable N Hissing Hean Std. k v .  W i o i l m  Haximum 
- I_ 

RUNOFF 453 0 60.70 13.02 25.40 76.20 
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APPE~DIX B 

A l p h a b e t i c  L i s t  o f  Variables i n  the Ad i randack  Watershed Data Base 

V a r i a b l e  Da ta  set Labe l  
- 
ACID-A 
ACID-A 
ACID-A 
ACIQ-A 
ACID-C 
ACID-EX 
ACID-EX 
AC I 0-EX 
AC I Q-EX 
AC I D-EX 
ACID-P 
ACID-1 
ACID-2 
ACID-3 
ACID-4 
A 1  
AL 
ALEX 1 1 
ALEX 1 1 
ALK 
ALK 
ALK-C 
ALK-C 
ALK-H 
ALK-H 
ALK-N 
ALK-N 
ALKAI 1 
ALKAl1 
A lTL  11 
ALTL 1 1 

ASPECT 
ASPECT 
ASPECT-N 
ASPECT-S 

AVAI L-C 
AwDl 
AL302 
MI3 
A l  
A2 
A3 
M 

AREA-P 

ASPEW-A 

IoljA 
Io68 
PQ6C 
Po60 
I IO 
1058 
I 0 5 8  
I05C 
1050 
I23 
I 2 3  
IO? 
I07 
I07 
I 0 7  
I 1 8  
I23 
I20 
I23 
I 1 8  
I23 
I18 
123 
I19 
I23 
I19 
123 
I20 
I23 
I20 
I 2 3  
I07 
I 14 
I23 
I23 
I23 
IOZA 
IQ2A 
I23 
I23 
I23 
I 1 4  
I 1 4  
I14 
I14 

EXTRACT. ACIDITY 20 HEQ/lOOG, ARM HA 
EXTRACT. ACIDITY 20 pBQ41#G, 

EXTRACT. ACIDITY > 20 MQ/lOOG, AREA HA 
EXTRACT. ACIDITY > 2Q MEQ/1006, AREA HA 
ACIDIFICATION CLASS - SUNYIP @ODE 
flEAN EXTRACTABLE ACIQITY REQ/'PDO G 
flEAN EXTRACTABLE ACIDITY flEQ/lOQ G 
MEAN EXTRACTABLE ACIDITY HEQ/100 G 
H W  EXTRACTABLE ACIDITY flEQ/I00 G 
flW EXTRACTABLE ACIDITY HEQ/I00 G 
EXTRACT. ACIDITY 
EXTRACT. ACIDITY - 
EXTRACT. ACIDITY - 
EXTRACT. ACIQITY - 
EXTRACT. ACIDITY - 
DISSOLVED ALUHINUH 
DISSOLVED ALUHINUH 
EXT. ALUHINUM 
EX1 ALUHINUB 
TOTAL ALKALINITY 

ALKALINITY HETHOO 
ALKALINITY METHOD 

20 flEQ/ 1006 ST .WTHSHD 
HYPOTH 1 f lEQ/KN G 
HYPQTH 2 MEQl100 G 
HYWTH 3 #€Q/IOQ G 
HYWTH 4 HEQ/'IOO G 
AS AL UG/L 
AS AL UG/ L 

N / L  
UG/L 

UEQ/L 
NQ/ L 

OMlE 
m 

MEAN TOTAL ALK. (74-83 S 
8EAN TOTAL ALK. ( 74-83 S 
W .  OF OBSERVATIONS IM ALK-M 
NO. BF OBSERVATIONS I N  ALK-).I 
ALKALINITY UEQ/L 
ALKALINITY UEQiL 
TOTAL ALUnINun &/e 
TOTAL ALURINW UGlL 
SOIL SERIES AREA 
WINANT ASPECT-IYORTH, SOUTH, EAST, WEST 
W I N A N T  ASPECT-WRTH, SOUTH, EAST, WEST 
NORTHERN ASPECT W R S H D  
SOUTHERN ASPECT WRSHD 
ASPEN-GRAY BIRCH AREA HA 
DATA A V A I L ~ I L I T ~  GOM 
1 DATA FROn F I N  - SCWEELD LAKES 
1 = DATA FRWI F I N  
1 = DATA FRon NSIdS 
AREA IN NORTH ASPECT HA 
AREA I N  NORTHEAST ASPECT HA 
AREA I N  EAST ASPECT HA 
AREA I N  SOUTWST ASPECT HA 



R-2 

A/phab&ic List of Variables i n  the +Wi i-oxlack I.?.-te-shed @ata Base 
..... ____ ___ ......... . . . . . . . . . . - .l_____l.._ 

Variable @zta set Label 



CLAY 
CLAY 



Alphabetic L i s t  of Variables i n  the Adiron&& ter-shed Data Base 
___I .... . . .. . .. . . .. . . 

Variable Data set Label 

I07 
I87 
I20 
I23 
GO2 
GO3 
120 
I23 
I22 
I21 
69 1 
I18 
I23 
I19 
I23 
120 
I23 
I18 
I23 
I19 
I23 
I18 
I23 
I03 
I23 
I60 

I23 
I20 
I23 
GQ 1 
107 
I11 
I l l  
I11 
I11 
I11 
I22 
IO0 
I028 
I23 
IO28 
I23 
I18 
I23 
I18 

mi 



Alphabetic List of Variables i n  the A~~~~~~~~~ Hatershed Data Base 

-- 

Variable Data set Labe l  
-- 

I23 
I1 
123 
I20 
I23 
I07 
I23 
124 
107 
I23 
I28 
1187 
I23 
124 
IO? 
I23 
12 
10 7 
I23 
I24 
507 
123 
124 
I01 
123 
GO 1 
60 1 
GO2 
106A 
IOSB 
Io6C 
1060 
123 
I 1 5  
I23 
I 1 5  
I 1 5  
123 
x 15 
I15 
x IS 
I15 
I I5 
I15 
115 
x 15 

HEAN DEPTH TO BEDWWX - LOWER 

EPTH TO LW PER#- LAYER - LlPff.R 
EAM DEPTH TO LOW PERH. LAYER - UPPER 

MEAN DEPTH TO ROOT RES. LAYER - LOWER 
DEPTH TO ROOT RES. LAYER - UPPER 

MEAN DEPTH TO ROOT RES, LAYER - UPPER 
~ ~ I ~ G E  AREA 
~ ~ I M A ~ ~  mm 
FULL DATASET NAPE 
DATA SET NLlClBER 
DATA SET NUHBER (REHBER M E )  
EXC. BASES <= 3 HEQi1006, AREA 
EXC. BASES <= 3 MEQ/1006, AREA 
EXC. BASES <= 3 MEQ'lMH;, AREA 
EXC. WSES (= 3 HEQ/100G, AREA 

MEAN DEPTH TO ROOT RES. LAYER - UPPER 

EXC. BASES C-3 HEQ/lOQG 
AVERAGE UATERSHEO ELEVATI 
AVERAGE WATERSHED ELEVATI 
 XIM MU^ WATERSHED ELEWATION 
R I M I H ~ M  WATERSHED ELEVATION 
ELEVATION > soo HErERs,  
0-50 FT 
50-1cH3 F T  
100-150 FT 
150-200 FT 
200-250 F r  

300-350 F r  
250-300 FT 

350-400 FT 

XT . WTRSHO 
H 
n 
M 
M 

TWSHD 
H#l 
WA 
WA 
MA 
HA 
9% 
HA 
HA 



5 -6 

Alphabetic l i s t  of Variables i n  the Adirondack Hatershed Data Base 
..... __... - 

E9 
E 10 
E11 
E12 
E13 
El4 
E15 
El6  
E17 
E 18 
E l ¶  
€20 
E2 1 
E22 
E23 
E24 
E25 
E26 
E27 
E28 
E29 
E30 
E3 1 
E32 
E33 
E34 
E35 
€36 
E37 
€33 
E39 
€40 
€41 
E42 
E43 
E 44 
E45 
E46 
€49 
€43 
E49 
E50 
E5 1 
E52 
E53 
E54 

I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 
I15 

....... 
Lnbe; 

400-450 FT 
450-5W FT 
588-550 FV 
550-600 FT 
$00-650 FT 
650-706 FT 
7W-750 FT 
750-1888 FT 
800--850 FT 
850-980 FT 
900-950 FT 
950-1000 FT 
1000-1Q5Q FT 
1050-1100 FT 
11~-1150 FT 
1150-12Ml FT 
1200-1250 FT 
1250-13QQ FT 
1380-1350 FV 

14w-1450 FT 
1450-!580 F i  
1500-1550 FT 
155Q-!S08 FT 
1600-1650 FT 
1650-1700 FT 
1700-l?50 FT 
1750-1800 FT 
1800-1850 FT 
~ ~ 5 0 - ~ 9 ~  FB 
19w-1950 FT 

2NQ-2058 FB 
2050-2100 FT 
2100-2150 FT 
2150-2W FT 
22QO-2250 FT 
2250-2300 FT 
2300-2350 FT 
2350-2400 FT 
24W-2450 FT 
2458-25BK1 FT 
25m-2550 FV 
2550-26430 FT 
2580-2650 FT 
2650-2200 FV 



- a  

. . i 

E55 
E55 
E57 
EW 
E59 
E66 
E6 1 
E62 
E63 
E64 
E65 
E64 
E6 7 
E6 
E4 
E 70 
E71 
E 12 
El3 
E l  
E7 
E76 
E l  
E a  
E a9 
E80 
E8 1 
E82 
E83 
E84 
E85 
E86 
E 8  a 
E 
E89 
E90 
E9 1 
E92 
E93 
E94 
E45 
E% 
E9? 
E9 
E9 
El00 



Alphabetic L is t  of Variables i n  the Ad'lr-ondailk bdatershed Data Base 

Variable Data set Label 

I15 
I18 
I23 
I20 
I23 
I07 
GO2 
I07 
I07 
I07 
107 
I20 
I23 
IO2B 
I23 
I02R 
GO 1 
GO 1 
107 
IN 
IO3 
I16 
I23 
I16 
I16 
I23 
I18 
I23 
I20 
I23 
I02A 
I07 
I03 
I23 
123 
I23 
I24 
I23 
I24 
I23 
I24 
I23 
I24 
I23 
I23 
I23 



.. . 



A l p h a b e t i c  L i s t  of Variables i n  the Adirondack Msteirshed DEta Bare 

V a r i a b l e  illata set Labe l  
.. ... . ... . -- ...I..._-. ____ 

I2 1 
I23 
I20 
I23 
IO 1 
I23 
I 2 0  
I 2 3  
10244 
IO0  
IO 1 
I23 

I23 
IO 1 
IO0 
100 
GO? 
IO1 
I23 
IO 1 
I23 
I22 
I O  1 
I23 
I11 
I23 
I025 
I23 
10128 
I028 
I 2 3  
I02B 
100 
IO1  
I23 
IO 1 
I23 
10 1 
IO9 
IO9 
I23 
I23 
I23 
I24 
IO1 

IO i 

LAKE NAHE 
LAM:: MARE 
LAKE smrm AREA FA 
LAKE SURFACE AREA HA 
LAKE VOLISNE CAhC. FR 1 W 6  PI3 
LAKE YOLURt ChhC. FRW FIN low6 N3 
CALC LAKE WOL 
CALC LAKE W L  
LARCH -CEDAR -BLACK SPRUCE AREA k4 
LA’! I[ TUDE DD. DDDD 
L’4TITUBE FRBPI GRNL OD. DODO 
LATITUDE FRW ORIWWL OD. DDDD 
LATITUDE FWW 093NL OD fvDH ss 
LATITUDE FRW ORNL OD m ss 

LAT/LWG F I.AG 
SOURCE FOR LATiLOWG 
LEMGVH OF VARIABLE 
F IRST YEAR T M i B  LAKE %$ LItiiED 
FIRST YEAR THAT LAKE WAS LXFiiEO 
H I S T  RECENT YEAR LAKE WAS LXRtD 

ST RECENT Yltl$&f LAKE WAS LIMED 
NE NUHBER C6 ’ M E  CWMEN? 

LATITUDE F R M  FU4 DO. Dorm 

MOTICEABLE LAKE SURFACE CHANGE CODE 
WQTICEABLE LAKk SURFACE CHANGE CODE 
NO. OF BtAVER LONE5 

%T. UTQSMD 
M 

LOGGEE SOFPWD AREA %T. WTRSI4D 
L a G D  S O F T W D  YE!% 
LOGGED SWTlrxraD AND WaR 

$T .WBRSI-BD 

BBD. ODDD 
DBO , DODO 

QDB . BODO 
w 

0. ACID KTLANB COW4CT LENGTH w 
ROD. ACID MTLA#O AREA 
&+OD. ACID WTLAWD AREA 

D. ACID METLAND AREA 
%%R%t% AREA t$lB 

P B ? .  DEPTH OF LAKE FRW F I N  Ivi 
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Alphabetic List of  Variables i n  the A~~~~~~~~ eilatershed Data 
I -- 
Var. i ab1 e t a  set Label 

I 23  
119 
I23 
18 1 
I23 
119 
I23 
I19 
123 
I19 
I23 
II 
123 
L22 
I20 
I23 
POZA 
103 
123 
118 
I23 
120 
I23 
IO2A 
T: 18 
I23 
IO9 
I O 9  
123 
I23  
T23 
I20 
I 23  
12 
123 
I82A 
I23 
I IS 
I23 
P 116 
I23 
I16 
x 16 
123 
I20 
I23 
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Alphabetic List of Variables i n  the Adirondack Hat.ershed Bata Rase 

Variable Data set Label 

I10 
I10 
I1Q 
I10 
I10 
I10 
I10 
IObA 
I&B 
I@C 
Zb%D 
I23 
I028 
I23 
IO25 
IO5A 
I058 
IOSC 
IO%D 
I23 
I07 
IO7 
IQ 1 
I87 
I02B 
IO9 
109 
I23 
I23 
I23 
I02B 
I12 
I23 
x 12 
T23 
111 
120 
123 
IO 1 
123 
I12 
I12 
I12 
I12 
I12 
I12 
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Alphabetic List of Variables i n  t h e  Adirnndack Ustnrshed Data Base 
~ ....... 

Variable Data set La.bC!l 

107 
I07 
I20 
123 
I07 
I07 
I07 
I07 
I20 
I23 
I00 
IO 1 
I02A 
I02B 
I02C 
I03 
I84 
IO5A 
10% 
IOSC 
IOSD 
IC6A 
I068 
IOeC 
IO6D 
108 
I09 
I11 
I12 
I13 
I14 
I15 
I i 6  
117 
I18 
11s 
I20 
I21 
I22 
I23 

I25 
I16 
I23 
I20 
I23 

124 



- ,,. . . . . 
6-15 

Alphabetic L i s t  of Variables i n  the Adirondack tershed Data Base 

Wariable Data set Label 

,- 

QUAD 
QUAD 
RCLMl 
RCLMl 
RGLfl2 
RCLfl2 

REF 1 
REF2 
REF3 
REF4 
REFS 
REF6 
REF 1 
REF8 
REF9 

EF '118 
REF 1 1 
REF 12 
REF 13 
REF 14 
REFIS 
REF16 
REF 1 7 
REF 18 
REF 19 
REF20 
REG-SPC 
REG-SPC 
RELEASED 
RELIEF 
RELIEF 

RELIEF-R 
ROCK-P 

ROCK 1 - A  
RKK1-P 
ROCK 12-P 
ROCK2.P 

K2-P 
ROGK3-A 

K4-A 
U N K 4 - P  

RELIEF-.U 

RaCK-P 

mK3-P 

IO 1 
I23 
IO 1 
I23 
IO1 
123 
I14 
wa 
601 
GO 1 
GQ 1 
GO 1 
GO 1 
GO 1 
GO 1 
GO 1 
GO 1 
GO 1 
GO 1 
GO 1 

1 
1 
1 

G0 1 

GQ 1 

E23 

18 1 
I23 
IO 1 
I23 
I23 
I24 
1 1 7  
I 2 3  
I23 
117 
I23 
2 1 7  
I23 
I 1 7 
I23 

D ~ N G L ~  WERE LAKE IS L 
DRANGLE WERE LAKE IS L 

m s r  YEAR OF ~ ~ ~ L A ~ T ~ ~  
FIHST YEAR OF REC 
W5T RECENT YEAR 

ST RECENT YEAR OF HEC!. 
RECORD 80: 1-9 I N  

R ~ F ~ ~ E ~ ~  FOR RATA, LIE 1 

REFERENCE FOR M T A ,  LINE 8 
REFERENCE FOR BATB, LIME 9 

R E ~ ~ R ~ ~ ~ ~  FC% DATA, CINE 13 

REFERENCE FOR UAAIW, BINE 16 

REFERENCE FOR DATA, CINE 19 
REFERENCE FCH DATA, LINE 2 
REG SPEC LTH HRC OEM DER S 
REG SPEC LTH NRC DEW DER SAHPLE CLASS 

RELIEF, BtAx El-EW. - LAKE ELEV. n 

ROCK WTCHOPS RSHD 
K WTCRQPS WTRS 

cow 18 Mo ACID HtUX TRSHD 
flE0. TO W ACID NEUTRAL. CAP. WPUSHD 
flED. TO LOW ACID NEUTRAL. CAPACITY HA 
PED. TO LOW ACKO NEUTRAL. CAP. TRSWD 
HIGH TQ HED. A C I D  NEUTRAL. CAPACITY 
HIGH TO PIED. ACIQ NEUTRAL. CAP. WTRStiQ 
INFINITE AClO NLEUTWL. CAPACITY w\ 

INFINITE ACID NEUTRAL. CISP. ~ T ~ S H D  

TO No ACID HEUTRAC. CAPACITY 



. .. . . . . . . . ._ . . . . . . . . . . _- 

Data set  

I20 
I 23  
123 
I25  
IO?& 
GO 1 
I07  
I73 
124 
I24 
I07A 
I07  
I23 
I 2 4  
123 
I74 
I23 
I 2 4  
I23  
124 
I23  
I 2 4  
I23 
I 2 4  
123 
I 2 4  
I23  
I74 
I20 
I23 
I 19  
I23 
I l a  
I23  
I07 
I13  
I?3 
I 19  
I23  
I19  
I23 
I23 
I23 
I19  
123 
IO4 



... 

104 
IO I 
TO7 
107 
eo2 
GO 1 
123 
12 1 
I !B 
I23 
P 36 
223 
p: 96 
123 
x 16 
223 
x 20 
I23 
IBBO 

GO 1 
B 19 
123 
E23 
E24 
I23 
T24 
11 
123 
x 19 
IC23 
I23 
r24 
2 99 
I23 
I19 
I23 
I23 
105A 
10% 
I05C 
I050 
I23 
PO7 
IO7 



Alphabetic L is t  of Variab:es 

8-18 

in the Adi rondack Wa~.ershed Data Base 

Variable Data set Label 

I07 
I07 
IOW 
IO5B 
105: 
I05D 
I23 
I07 
I07 
I07 
IO5 
I13 
I13 
I13 
I13 
I13 
I13 
I13 
I13 
I13 
I13 
I13 
I13 
I13 
I13 
I13 
I13 
Z 13 
I13 
I13 
I13 
1 I3 
I13 
113 
I13 
113 
I13 
I13 
113 
I13 
I i 3  
I13 
I13 
113 
I13 
I13 

SlJPI or BASkS - H L r n T I I  3 
SUB OF BASES - MYPOTH 1 
HEAM StM OF CA?.TIO+i5 
REAN sub! or CATION5 
K M  SUM 0: MTIG9BS 
nEAN SI:w 5: 6ATIOWS 
FaLAN scp.3 SF CATIWS 
SCW OF CATIOWS - HYPOTH 1 
scw OF CATIIBt4S HYWTh 2 
SGW OF CATIWS - H’GPOTH 3 
sun 08 CA?IO#5 - w % T I I  d. 

AREA I N  0-1 C!€GREE SLOPE 
AREA IV 1-2 DEGRkk SI.OPE 
AREA IN 1-3 QkGREE SLOPE 
AWEA IM 3-4 DEGREE SlPPE 
AREA IN 6 - 5  DEGREE SLOPE 
AREA IN 5-6 DEGREE SIOPE 
AREA I W  6-? DEG3EE SLOPE 
AREA IN 7 8  DEGREE SLOPE 

AREA IN 9 10 DEGREE SLOPE 
AREA IN 10-11 DEGREE S L O E  
AREA IN 11-12 DEGRFE SJOPF 
AREA I M  12-13 DEGREE SLOPE 
AREA IN 13-14 DECREE SLOPE 

AREA 164 8-9 CEGREE SIOPE 

AREA IN 14-15 DEGREE 5i.OPE 
ARFA XM 15 16 DEGREk SLOPE 
AREA IN 16-17 DEGREE ShCPE 
AREA IN 17-18 DEGREE SLOPE 
AREA IN 18-19 DEGREE SCOPE 
AREA IN 19-20 DEGREE SLQPE 
AREA IN 28-21 DEGREE SCCPE 
AREA IN 21 -22 DEGREE SL3BE 
AREA 1% 22-23 DEGREE SLOPE 
A2EA IN 23-24 DEGREE SLOPE 
AREA IN 24-25 DECREE SLOPE 
AREA ZH 25-26 DEGREE SlOPE 
YVEA I N  26-27 D E G K E  SIOPE 
PREA IN 27-28 DEGREE SLOPE 
P&EA IN 28-29 DEGREE SLCFE 
AREA Isd 29-30 DEGREE SLOPE 
&!EA I N  30-31 r;EGRE€ SLCPE 

AREA IN 32-33 DEGREE SLOPE 
AREA IN 33-34 DEGREE SLOPE 
AREA I N  34-35 DEGREE SCOPE 

AREA IN 31 -32 DEGREE SLOPE 
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e -20 

I20 
I23 
I01 
I23 
i @3 
IO7 
1024 
IO2A 
I&? 
IO9 
I Ck3 
1 i0 
I c9 
IC8 
IO9 
108 
I23 
I23 
I23 
10 1 
I23 
I01 
I23 
IO 1 
I23 
I11 
GO 1 
I2 1 
I? 1 
I1B 
I23 



15.0 
60.5 

101-8 
15.0 
20.2 
2,s 

33.0 
5.0 

25.0 
5.0 
93.6 
2.5 

27 .7  

2.5 
5.0 
2.5 
5.0 
5.0 

15,B 
2.5 
2.5 
8.6 
2 , s  
5.0 
5.0 
2.5 

7 8 9 . 3  
5.0 

1'8.6 
2.5 

13.0 
2.5 
2.5 

42.8 

5.0 
10.0 
2.5 

33.0 
5.0 

15.1 
9.0 
8.0 
2,s 
8.0 

.o 

. 3  

. a  
17-6 
13. 
5. 
5.0 

15.1 
13.1 

861,3 
8.0 

513.3 
871.8 
5 
5 
4 
4IEa.S 
476.4 

%7*0 
911.3 
563.9 

514.2 
576.1 
5 
8 
6 
9 
6 
786.3 

313.9 
261.5 

327.7 
484.6 
4450. 
442 I 
492. 
555.1 
496.8 
529.3 
$02 (I 9 

503.2 
492.6 
493.2 







0502?5 
050298 

Lake H.mw 

3.0 
5.0 
10.0 
3.0 
8.0 

20.0 
55,0 
3.0 
3.0 
5.0 
30.0 
27.7 
5-0 
1s. 1 
3.0 
5.0 
3.6  
3,o 
3.8  
1.6 
15.1 
12.5 
30.0 
10.1 
55.4 
5.0 
13.0 
10.1 
10.6 

95.8 
15.1 
15.1 
2.5 
5.0 
58.0 
2.5 
15.9 
13.0 
l8,0 
5.0 
2.5 

2 7 - 1  
5.0 
12.0 
9.0 
5.0 
20.2 
2.5 
17.6 
10.0 
18.6) 
10.1 
5*8 
15.1 
8.0 
8.0 
2.5 
5.0 
3.0 
27.7 1s. 1 

20.0 

844.3 
722.4 
875.4 
814.8 
539.5 
490.7 
540.4 
581.2 
554.7 
645.3 
580.5 
591.9 
503.8 
678.5 
116.3 
158.9 
600.5 
454.1 
789.4 
562.0 
354.2 
454.1 
506.9 
541.6 
440.4 
698.0 
612.1 
529.4 
486.8 
527.9 
563.3 
449.0 
397.5 
165.0 
585.9 
565.1 
667.5 
551.1 
526.4 
598. €9 
611.7 
4?8.1 
638.5 
606.5 
710.2 
740.7 
648.9 
509.9 
752.9 
662.1 
m 5 . 5  
633.8 
648.9 
537.6 
683.1 
518.7 
613.9 
524.8 
576.1 
618.7 
589.5 
S1Q.O 
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SIHPLE FWDS I N  THE ADIRONDACK HATEMSHED DATA 

0503 1 Q 
0503 12 

050383 
50385 
50386 
503e38 

050392 
050395 
0503 
0503 
0504 
50403 
50404 
50405 

050406 
050455 
05045 7 
0 5 0 ~ O A  
050472 
050436 

050493 
0 ~ 0 4 9 4 ~  
050495 
os0496 
050499 
05050 1 
050504 
050506 
OS050 7 
0505529 
050529A 
850539 
05054 1 
050542 
050543 
050552 
65055 7 
050559 

0566 
0568 
0569 

0505 72 
059s80 

050594 
050596 
050598 
0 5 0 ~ ~ ~  
050602 
050603 
050601 
050608 
0 5 ~ ~ ~  
050612 

LENS LAKE 
PAT POND 
8IG SHERMN PONO 
OLIVER PONO 
BARNES PONO 
HEWITT POND 
UNNAMED POND 

GSBV WAID 
ILEY POND 
RION POND 

TWRBAN PONO 
HORSESHOE WND 
BULLET POND 
NORTH PONO 
BIG ROGER'S PONO 
LITTLE W S H  POND 
SANO POND 
DIX PQND 

POND 
NEST PONO 
POND 

LE PONO 
BULLPOUT mLb 
m1AH PONO 
GUP POND 
3oE m 0  
SECRET POND 
BIRCH POND 
LOST POND 

NEW PON 
FEEDER 
HATCHING POND 
GROWFODT POND 
W T I E i r i A C  LAKE 
ROSS LAKE ( ~ I N ~ ~ ~ R  LAKE) 
B W  POND 
HOUR POND 
PEAKED KWNTAIN POND 

wss POND ( s ~ r ~ ~ ~  

ELHEAD POND 
FISH POND 
STONY PONO 
CENTER P m D  
WITE LILY POND 
WTLEBERRY POND 
ROSS POND 
PINE ~ ~ T A ~ N  POND 
SgUlUREC RON0 
WNK POND 
PUFFER POND 
CLEAR PQMD 
38WM POND 

TCHED POND 
N MCK POND 

UPPER DUG HOWTAIN PONO 

PANTHER W N T A I N  POND 

43 %'254QM 
43 36 13"N 
43 24' 
43 47' 
43 49' 
43 49' 
43 51' 
43 52i 
43 54' 
43 50' 
43 53' 
43 
43 48' 
43 49'54''N 
43 50'39'W 
43 5Z"BS"N 
43 52' 15"N 
43 59*0QitN 
43 56'43''N 
44 03'56*'M 

44 Q2' 18'% 
44 Q3' 10"N 
44 02'59% 
44 04'05"N 
44 03' 18"N 
44 06'05W 

59" 
'32'' 
'35&* 
' IY' 
'26% 
' ii6"'N 
'31"M 

43 38'cfO"ti 
43 36'39" 
43 44'46'a 
43 42'24" 
43 43'29"N 
43 49'35"N 
43 51 '56"N 
43 50'23" 
43 50'11" 
44 02'53" 
43 48"1" 
43 41'27"N 
43 48'37"N 
43 49""M 
43 50'04"N 
43 40'40"N 
43 44'21"N 
43 43'53Ia 
43 40'39" 
43 39'03'a 

74 17*25'%d 
74 12'42'' 
14 0'1'113" 
73 52'11" 
53 58'32"W 
13 54'22*'M 
73 58'10"'ld 
73 %Dzs'?d 
73 55'54Yd 
73 54'35'W 
13 54'112"W 
73 54'56"W 
73 d8*33"W 
13 48'55"W 

73 47'02"W 
73 54'07"W 
73 47'41"W 
73 38'29"M 

73 36'Il"'kl 
73 40'56"W 
73 383 37"'w 

73 41'33"W 
73 39"25"W 
73 36# W ' W  
73 35'04"Y 
73 35' 14"W 
74 03'23"U 
74 02'229'W 
74 06'49"W 
74 10'03"W 
74 09"56"W 
14 01 e 14"kl 
74 05'25"W 
73 58"38"W 
73 51'488"kS 
13 55' 4 4 w  

74 11'557"W 
74 12""M 
14 17h21?fd 
74 17'543d 

74 31"6"W 
74 34~11'Yd 

43 30' 13"'N 34 33'39'Yd 
43 36'10''# 14 24'37"W 

8 5 , O  
2.5 

37 .E+ 
3.0 

10.1 
1 

2.5 
20.2 
8.0 
5.0 

35.0 
18.0 
83.0 
10. 
25. 
2. 

25.0 
8.0 
5.0 
3.0 
8.0 
2.5 
2.5 
5.0 
8.0 
3.0 
2.5 
3.0 
2.5 

.o 

.0 
" 1  

5 , o  
15.1 
10. 
37. 

2. 
15.0 
1.6 

10.1 
5.0 

22.7 
5.0 

.0 

.o 
18.1 
5.0 
3.0 
8.0 

15.0 
7.4 
7.5 

25.0 
13.0 
5.0 
60.5 
10.0 
10,l 
5.0 
3.0 

563.9 

4%9,8 
600.5 
455.1 
563.9 
516.9 
533.4 
478.3 
504. B 
704" 1 

1.3 
1 .O 
5.0 
1 .0 

390.4 
484,s 
558.4 
619.7 
374.0 
44B. 1 
3M8.3 
368 a 8 
405.18 
423.7 
313,9 
442.0 
411.5 
399.3 
417.6 
387.1 
"337.1 
399 * 3 
484.6 

698.3 
460.3 
618.7 
633" 
685. 
510. 
655.3 
633.4 
637.0 

495.8 

501.7 
466 * 3 
472.4 

557.2 
554.7 
533.4 
54% * 6 
533.0 
692 .El 
687 "0 
661.4 
527 -3 
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SIMPLE PONDS I N  THE ~ I ~ ~ D A C K  WATERSHED DATA BASE 
_---I. 

Pond Lake M a n e  t a t i  tude Longi tude Area ELEVATION 
Number (ha) (ml 
-. 

060184 
060 186 
060 '1 96 
060197 
06020 1 
060204 
060201 
0502 12 
068218 
060222 
060223 
060226 
060230 
iP6023 1 
060232 
060234 
060237 
060239 
060247 
060247A 
060248 
060252 
060256 
060251 
06026 1 
Q60263 
0602 74 

02 75 
0602 78 
06028 1 
060285 
060289 
060302 
060303 
0301) 

06031 1 
0603 15 
060323 
060325 
0603 
070708 
070719 
070720 
070722 
070725 
070733 
070745 
010146 
070768 
070775 
070776 
070718 
070779 
070780 
0701 
010187 
070788 
070793 
070794 
070814 
070823 
070846 

EPTE POND 
FOLLENSBY POND 
ROCK POND 
BLUEBERRY PWD 
WITE LILY POND 
BEAVER POND 
PALMER P W O  
UPPER KOSE POND 
UPPER BRUEYER WND 
SHAW POND 

UNNAMED POND 
HOUNTASN POND 
ROCK POND 
UNNpnED 
BLACK F W D  
LOST PQND 
UPPER PRESTON POND 
SALHQM POND 
OWLS HMD POND 
LAKE EATON 
ROCK (MCRORIE) LAKE 

SHINE PONO 
HOHEW LAKE 
SAND POND 
ROBINSON PDMD 
THIRD ANTHONY P W D  
mEEHoG POND 
PILGRIM POND 
HIGH POND 

CORNER POND 
S L I M  POND 
BEAR POND 
PINE PONO 

UNNAMED 
PELCMR POND 
w-0 
KLONQIKE RESERVOIR 
MINE CORNER LAKE 
BROOMSTICK LAKE 
STONER LAKE bE5T 
I N Q I M  LAKE 
PRAIRIE LAKE 
PLEASANT LAKE 
AYERS LAKE 
LITTLE HETCALF POND 
BOIXN L (DEER P) 
BILLS PQND 
FERRIS WLV 
IRQM LAKE 
BLACK CAT LAKE 
CHRISTIAN LAKE 
WTQ LAKE 
FIUD POND 
TROUT LAKE 
BLIND HANS VLY 
lSWNTS CREEK LAKE 
LONG LAKE 

44 15'35"M 
44 09'47% 
44 11'13'a 

44 13'I;b"M 

44 10"40'% 
44 CM'OIW 

44 02'459'M 

44 07'33''N 
44 lO'~9'~~ 
44 11'54"'hs 
44 09* 42V 
44 0?'25*% 
43 54'54"N 
43 56'44"hl 
43 58'38'W 
44 02'2WN 
44 02'5O"M 
44 03'26"hs 
44 00'21i"M 
44 00'43b'M 
44 03'56"N 
44 04'51"N 
4'5 55'46''N 
43 55'32"N 
43 51'03"N 
43 58'12% 
43 48'20"N 

43 51 '50"N 
43 52'660"N 
43 46'336"N 
43 5O"6"# 
43 49'35"N 
43 49' 18"N 
43 14'10f1 
43 ~ 1 ~ 4 7 ~ ' N  
43 12'35"N 
43 13'24"N 
43 11'31"N 
43 IQ'48''N 
43 Il '46"N 
43 12a17"N 
43 16'28"N 
43 '37'18"N 
43 18'12"N 
43 99'55"N 

43 19'32"FB 
43 20'50% 
43 22'33"N 
43 22'29% 
43 20'55"N 
43 20"7"'# 
43 19'33''H 
43 18'45"N 
43 21'4394 

74 24e 23"M 
14 23'03"U 
14 18'25''W 
74 J3'01"W 
74 '12'36"M 
74 69'49'"w 
a4 18'19""w 
14 24' 18"# 
14 17'56"W 
14 10'51''W 
74 15''iS" 
14 10'54"W 

74 08'20"W 
74 04'28"W 
74 02"3"W 
74 04'55"W 
74 20'26"'w 

74 28'3Q"'kl 
74 244 59"W 
74 30'34% 
74 29"I"W 
74 33'26"U 
74 34'4Y"W 
14 23'16""w 
14 23'09@'W 
74 39'551"W 
74 38' lo'tU 
74 36'5PW 
74 32*32'%! 
74 33""W 
34 33'39''W 

74 43'42""Y 
74 42'46)"W 

74 46*39"W 
74 3?a'401#' 
74 32'43"'w 
74 32' 18W 
34 28""W 
14 28'35"W 
74 35"53"16 
74 36'25"W 
74 43'22""w 
74 41'60"'bJ 

14 378 12"W 
14 35' 44% 
74 36'23"W 
74 38'03"W 
P4 41 '45"W 
74 40'22Q"W 
74 42'31"W 
?4 41 '53"W 
74 50' 85"W 
a4 43'01"U 
74 43"2" 

3.0 496.8 
390.6 471.2 

10.0 486.2 
8. 599.5 
8.0 57Q.O 
5.0 594.4 
5.0 521.2 

15.0 557.8 
5.0 527.3 
3.0 563.9 
3.8 527.3 
5.0 582.2 
IO. 'I 652.9 
3.0 710.2 
2.5 943.9 
3,O 740.1 
5.0 1329.3 

27.7 585.8 
33.8 630.9 
5.0 563.9 

234.4 524.6 
158.8 522.4 

8.0 512.6 
50.4 537.4 
13.0 533.4 
5.0 588.3 

13.0 570.0 
5.0 551.8 
5.0 753.8 

22.7 544.1 
.0 571.5 

2.5 551.7 

2.5 624.8 
3.0 637.0 
43.0 612,O 
3.8 740.7 
2.5 655.3 

18. 552.6 

5.0 582.2 
27-7 502.9 

30-2 .o 
3. .8 
5 .0  679.7 
2.5 667.5 
5.0 557. 

10.0 612. 
13.0 543.8 
5. 5663.9 

10.0 5.8 
5 - 8  667.5 

861.0 551.0 
2.5 630.9 
5.0 552.3 

22.7 667.5 
5.0 615.1 



Qir0853 
0708531; 
07kX55 
0SWh 
070859 
o%m6 1 
033853 
OKS64 
07ZK-3 
070867 
070869 
07W.1 
070882 
07&%3 
0708260 
0708% 
070901 
070387 
0709639 
070913 
070915 
070916 
87091 7 
070919 
070926 
070921 
070930 
070931 
070934 
070937 
0 70938 

Lakr Lime Lat i tude Longitude Area ELEVATION 
(ha) (%I 

I____-I.l__s__..__ ..... ___ li__ .......... .... _I__-- 

42.9 
8.8 
5.0 
8.8 
37.8 
5.0 
3 .0  
3.0 
3.0 
5.0 
2.5 
5.0 
5 .0  

32.8 
2.5 
5.0 
5.0 
5.0 

15.0 
5.0 
3.0 
2.5 
2.5 
8.0 

25.0 
3.0 

35.3 
38.3 
8.0 
3.0 
32.8 

751.9 
698. t2 
652.9 
588.4 
618.7 
746-8 
75? ~ 9 
679.7 
783.3 
657.5 
728.5 
698. e 
717.2 
705.9 
740.7 
704. i 

704. J 
734 9 
722.4 
573.6 
76%. 19 
752.9 
728.5 
728.5 
757" a 
714.5: 
721.8 
812.0 
758.9 
758.9 

651 - 4  
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