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FOREWORD

The 1978 C-b ANNUAL REPORT is submitted to fulfill the requirements
of the Oil Shale Lease as stated in Section 16(b) of the Lease,
Section 1. (C)(4) of the Lease Environmental Stipulations, and Condi-

tions of Approval (No. 3) of the Detailed Development Plan. This
report consists of the following volumes:

Volume 1 - Summary of Development Activities, Costs and
Environmental Monitoring

Volume 2

Appendix 2A -

Appendix 2B -

Envi ronmental Anal vsis
Volume 2 Supporting Data
Volume 2 Time Series Plots
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USERS GUIDE TO APPENDIX 2A

Appendix 2A contains supporting data for the 1978 C-b Annual Report , Volume 2 ,

Environmental Analysis . These data appear in the forms of figures and tables
and within the context of documentation for special analyses performed during
the period of this report.

Both a list of figures and a list of tables, which are referenced in Volume 2

as belonging in Appendix 2A, appear immediately following the cover page of this

appendix. A list of smaller, supporting appendices can be found following the
list of tables; figures and tables not specifically referenced in Volume 2, but

found in Appendix 2A, are listed on the title page of each supporting appendix.

Numbers assigned to supporting appendices, figures, and tables serve as a cross
reference to section designations of Volume 2. The second- and third-level
numbers correspond to the same second- and third-level section numbers in

Volume 2 (e.g., Table A5.2.1A contains supporting data for section 5.2.1 of
Volume 2, while Appendix A6.3.2B contains supporting data for section 6.3.2
of Volume 2). The header and trailer letter designations on all supporting
appendices, figures, and tables refer to the physical location of the document
in Appendix 2A and to a special study type (within the third-level designation),
respectively. All supporting appendices, figures, and tables appear in numeri-
cal order by section number.



APPENDIX A2.2

COMPUTER STATION CODES AND CROSS-REFERENCE

A four-digit computer station code has been designed for identfying stations

in the computer data base management system. It consists of two letters
followed by two numbers:

AB23

> Station number
-* Study or category

(Example: air quality trailer)
Program area
Examples:

A = air
N = noise
W = water
B = biology
P = photography

This code is presented on Table A2.2-1 for the environmental program.
Associated station maps appearing in this report are:

WATER

AIR

NOISE

BIOLOGY

Fiqure

5.2.1-1
5.2.2-1
5.3.1-1

5.3.2-1

6.2.1-1
6.3.1-1

7.1.1-1

Jacket

Page

26

39

43

48

53

91

116

Back Cover



TABLE A2.2-1

COMPUTER STATION COOES

Air Quality & Meteorology

Sta. Designation

Met. Tower: 9 Sta 023

Trailers:

Acoustic
Radar

MRI and
Particulates

Sta 020
021

022
023
024

Sta 020
021

023

Sta 031

032
033
041

042
043
044
056

II Noise

Traffic Noise Sta II

IX

XV

III Water

USGS Stream
Gauging Sta. 09306007

36

39

42
61

50
52

58

33
25
15

08
22

Springs &

Seeps S-l

2

3

4

6

7

8

9

10

S-A

Alluvial Wells A-l

A-2
-2A

3

3A

4

Computer Code

AA23

AB20
AB21

AB22
AB23
AB24

AC20
AC21
AC23

AD31
AD32
AD33
AD41
AD42
AD43
AD44
AD56

MA02
NA09
NB15

WU07
WU36
WU39
WU42
WU61

WU50
WU52
WU58
WU33
WU25
WU1

5

WU08
WU22

WS01
WS02
WS03
WS04
WS06
WS07
WS08
WS09
WS10
wsn

WA01
WA02
WA14
WA03
WA15
WA04



TABLE A2.2-1

Computer Code

Water Cont'd

Alluvial Wells
Cont'd 5 WA05

5A WA1

6

6 WA06
6A WA17
7 WA07

7A WA18
8 WA08
9 WA09

10 WA10
11 WA11
12 WA12
13 WA13



TABLE A2.2-1

Deep Wei Is

UPPER AQUIFER

Baseline and Before
Recompletions

STA.

CB-2

CB-4

AT-1C-3

SG-1-2

SG-6-3

SG-8-2

SG-9-2

SG-10A

SG-11-3

5G-17-2

CODE

WX02

WX04

WX44

WX12

WX63

WX82

WX92

WX10

WX55

Ul Level (String 1)

After Recompletions

STA.

CB-2

CB-3

CB-4

AT- IB

SG-1

SG-1A

SG-6

SG-9

SG-10A

SG-1

1

WX17 SG-1 7

CODE

WC02

WC03

WC04

WC41

WC12

WC13

WC60

WC90

WC10

UPC1 Level (String 2)
After Recompletions

WC17

STA.

CB-2

AT-1B-3

SG-1

SG-1A-2

SG-6-3

|
SG-10A-2

CODE

WD02

WD43

WD12

WD 13

WD63

WD 10

WC50 SG-11-3 WD55
L .

SG-17-3 WD17

UPC2 Level (String 3

After Recompletions

STA.

CB-3

CB-4

SG-6-1

SG-9-2

SG-10A-1

CODE

WE03

WE04

WE61

WE92

WE10

SG-1 1 -2 WE54

SG-17-2 WE17

3G-18A

iG-19

WX18

WX19

SG-18A

SG-19

WC18

WC19

SG-18A-3 WD 18 SG-18A-2 WE18

SG-20

SG-21

WX20

WX21

SG-20

SG-21

33X-1

32X-12

WC20

WC21

WC33

WC32

SG-20-3

SG-21 -4

33X-1-4

32X12-4

WD20

WD21

WD33

WD 32

;

SG-20-2

SG-21-3

J

33X-1-3

• 32X12-3

WE20

WE21

WE33

WE32



Deep Wells (cont'd)

TABLE A2.2-1

LOWER AQUIFER

Baseline and Be

Recompletions
fore LPC3 Level (String 4)

After Recompletions
LPC4 Level (String 5)

After Recompletions

STA. CODE STA. CODE STA. CODE

CB-1 WY01

AT-1 WY44 AT-1 A WG40

AT-1B-1 WG42

AT-1C-1 WY45

AT-1C-2 WY46 T
SG-1-1 WY12 SG-1-1 WG12

i

i

SG-6-1 WY61 i

SG-6-2 WY62 SG-6-2 WG62 i

SG-8 WY80 SG-6-1 WG81 SG-8-2 WH82

SG-8R WY81

SG-9-1 WY91 SG-9-1 WG91

SG-10 WY09 SG-10 WG10

SG-10R WYIO 1

SG-11-1 WY51 SG-11-1 WG52

SG-11-2 WY54
I

SG-11-1R WY52

SG-17-1 WY18 SG-17-1 WG17

SG-17-1R WY17 |

SG-18A-1 WG18

I

SG-20-1 WG20

;
SG-21-2 WG21 SG-21-1 WH21

1

i

: 33X-1-2 WG33
f

ddX-1-1 WH33

- I
32X-12-2 WG32 32X-12-1 WH32

i . . .

.



TABLE A2.2-1

IV Biology

Program

Deer Days Use

General Location

Between Hunter Cr. & Jimmy Gulch

North Side, Piceance Creek

South Side, Piceance Creek
On Tract Bet. Willow & Scandard

On Tract bet. Cottonwood & Sorghum

On Tract bet. Sorghum & W. Fork
Stewart

On Tract bet. W.& M. Fork Stewart

On Tract bet. Willow & Scandard
North End

On Tract bet. Willow & Scandard S.E.

On Tract bet. Cottonwood & Sorghum
North

On Tract bet. Cottonwood & Sorghum
South

Computer
Code

BA01 -

BA02 -

BA03 -

BA04 -

BA05 -

BA06 -

BA07 -

BA08 -

BA09 -

BA10 -

BAH -

BA12 -

BA13 -

BA14 -

BA15 -

BA16 -

BA17 -

BA18 -

BA19 -

BA20 -

BA21 -

BA22 -

BA23 -

BA24 -

BA25 -

BA26 -

BA27 -

BA28 -

BA29 -

BA30 -

*Ana lysis
Code

PJ-CH-C
PJ-CH-C
PJ-CH-C
PJ-CH-C
PJ-CH-C
PJ-CH-C
PJ-CH-C
PJ-CH-C
PJ-CH-C
PJ -D

PJ

PJ

PJ

PJ

PJ

PJ

-D
-D

-C

-c

-c

-D
PJ-CH-C
PJ-CH-C
PJ -C

PJ-CH-D
PJ-CH-D
PJ -D

.PJ-CH-D
PJ -D

PJ-CH-C
PJ -C

PJ -C
PJ-CH-C

PJ-CH-C
PJ-CH-C

BA31 - PJ-CH-C

*ANALYSIS CODES:

PJ-CH-C - Pinon Juniper, Chained, Control Station (12)

PJ -C - Pinon Juniper, Control Station ( 6)

PJ-CH-D - Pinon Juniper, Chained, Development Station ( 3)

PJ -D - Pinon Juniper, Development Station ( 6)



Biology Cont'd

TABLE A2.2-1

Program

Deer Mortality

Deer Age Class

Coyotte Abundance

General Location

North Side of Piceance Creek

South Side of Piceance Creek

General Area of Tract

8 Transects for Total of 30 miles
15 mi seg. near Hunter (control)

15 mi seg. on & South of Tract
(development)

Lagomorph Abundance Identical Locations to deer use days

Small Mammals Piceance Creek (Development)
On-Tract-west (Development)
Piceance Creek (Control)
On Tract-east (Control)

Computer Code

BD01
BD02
BD03
BD04
BD05
BD05
BD07
BD08
BD09
BD10

BE01

BF01
BF02 thru BF08

BA01 to BA27

BG01

BG02
BG03
BG04

Avifauna
Songbirds and
Gamebirds

Raptors

Aquatic Ecology
Benthos

Periphyton

Water Quality

Vegetation
Community Structure

N.W. of Tract-near Jimmy PJ-CH-C
On Tract-Scandard PJ -D
On Tract-Cottonwood PJ-CH-D
S. of Tract-bet. W&N Fork Stewart PJ -C

The entire tract and surrounding
study areas.

USGS 90305007 (Control)
USGS 58 (Development)
USGS 61 (Development)

Piceance Creek Upstream (Control)

Piceance Creek Downstream (Development)

USGS 09306061 (Development)

Herb Productivity
and Utilization

Shrub Productivity
and Utilization

General Condition

Chained pinyon juniper (1978)(Dev)
Chained pinyon juniper (1978) (Cont)
Upland sagebrush (1980)(Cont)
Bottomland sagebrush (1980)(Cont)
Pinyon juniper woodland (1979)(Dev)
Pinyon juniper woodland (1979)(Cont)

Identical locations to community
structure

Plus
60 range cages in random locations
20 cages on south facing PJ for baseline
5 cages for fertilization assessment

Same stations as Deer Use Days Study

By aircraft over entire Tract area

BH01

BH02
BH03
BH04

BI01

WU07
WU58
WU61

WP01
WP02
WP03

WU61

BJ01

BJ02
BJ03
BJ04
BJ05
BJ06

BJ01 thru BJ06

BK01 thru BK60
BK61 thru BK80
BK81 thru BK85

BA01 thru BA27

Not in computer



TABLE A2.2-1

Biology (Cont'd)

Programs: Deer Distribution & Migration and Road Kills

Mi 1 e Computer Code ^__
Marker Location North of South( Meadows)

Piceance Creek of Piceance Creek

41 White River City BN41 BM41

24 Rock School BN24 BM24

23 AQ 21 BN23 BM23_

40 Piceance Bridge BM40 BM40

39 Lower Canyon BN39 BM39

38 Piceance Canyon BN38 BM38

37 Yellow Creek BN37 BM37

36 Stinking Springs BN36 BM36

35 Old Bridge BN35 BM35

34 Little Hills Turnoff BN34 BM34

33 Old Corrals & Buildings BN33 BM33

32 Burk Ranch BN32 BM32

31 crrL Ranch BN31 BM31

30 BN30 BM30

29 BN29 BM29

28 Bureau of Mines BN28 BM28

27 Ryan Gulch BN27 BM27
'

26 Pump Station BN26 BM26

25 BN25 BM25

22 Pat Johnson's Ranch BN22 BM22

21 Hunter Creek BN21 BM21

20 PL Gate BN20 BM20

19 AQ 020 BN19 BM19

18 Sorghum, Cottonwood BN18 BM18

17 Stewart Gulch Rd. BN17 BM17

16 A Q Trailer 022 BN16 BM16

15 Oldland's Ranch BN15 BM15

14 Oldland's Ranch BN14 BM14

13 Pond and Cabin BN13 BM13

12 Spraque Gulch BN12 BM12

11 Cascade Gulch BN11 BM11

10 13 Mile Gulch BN10 BM10

9 14 Mile Gulch BN09 BMD9

8 Schutte Gulch BN08 BM08

7 Robinson's Ranch BN07 BM07

6 BN06 BM06

5 2 Old Cabins (35 MPH Curve) BN05 BM05

4 McCarthy Gulch BN04 BM04

3 Cow Creek BN03 BM03

2 Mahoqany Outcropping BN02 BM02

1 Woodward Ranch BN01 BM01

Rio Blanco Store BNOO BMOO



TABLE A2.2-1

Biology (Cont'd)

Program General Location Computer Code

V.xcro Climate MC Sta. 1 BC01
2 BC02
3 BC03
4 BC04
5 BC05
6 BC06
7 BC07
8 BC08
9 BC09

13 BC13

10



APPENDIX A5.2.1

This Appendix consists of four parts

A5.2.1A - Summary Tables for Univariate Time Series
Analyses

A5.2.1B - Data for USGS Major Gauging Stations

A5.2.1C - T-TEST Procedure Results for USGS Gauging
Stations

A5.2.1D - Univariate Time Series Analysis UCS FORTELL
Box-Jenkins Package

11



APPENDIX A5.2.1A

Summary Tables for Univariate Time Series Analyses

List of Tables Appearing in Appendix A5.2.1A

TABLE NO . PAGE

A5.2.1A-1 Univariate Time Series Analyses Mean Monthly Flow (cfs)

Major USGS Stations 13

A5.2.1A-2 Univariate Time Series Analyses SO4 Concentration (mg/1

)

Major USGS Stations 14

A5.2.1A-3 Univariate Time Series Analyses NA Concentration (mg/1)

Major USGS Stations 15

12
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APPENDIX A5.2.1B

Data for USGS Major Gauging Stations

16



CM

O

o o
t—I oo

o cm

CM O l—l CM
• Q CO Q • •

oo f: •—

I

2: i—l i—l

CM CM o l—l
• • o Q • o

CO CO CM s: l—l s:

cm co O o o t—

i

• • i—

t

co • •

CO CO CM i—

i

l—l i—i

CO in CO
• Q t—

i

a • Q
co s: CM s: o 2

CM CO LO o CT) CO
• • i—

1

c • •

CO CO CM CM o l—l

CO o CT>
• CD 1—

1

o • Q
co 2: CM 2; o s:

Vf CO o o CO CM
• • o CTi • •

CO CO CM i—l o i—l

ld LO r-»
• f~*\ ID o • a

co 2: CM s: o 2:

LD CM CM O o o in i—i <D
• • • in i—

(

in • •

CO CO CO «—

i

CM i—

i

o i—

i

O

«d-roro in O CD o i—i !»»

• • * f—

i

CM CO • • •

CO CO CO CvJ CM i—l l—l i—i o

en co CTs in o CM CO
• • • »« (~) o CO • o •

Noorv 1—

1

2 CM r>. i—l 2: T—

1

in

r-» co 1—

1

in O i CM i—

i

CM
CO • • • o C CT) • • • CO
l-~ co co a CO CM s: i—l «3- i-H «—i i—

1

r^^ Px. r-» ^s^
in

IT) O in

i ft o «C r-« o o 1—4 i—l i—

i

CM i

• • • 1 CO CM "3- • • •

«d- co co a i—i CM CM < i—

1

o i—

1

«3-

r-~ *3- t— r-»
^v. h- <o ^-^ o o
t—

i

o co c o o c o o cr> CM i—i
• • • i-H *3- *J- *3- bJ • • •< co co a CM i—l CM Q I—l o i—

1

<H <C t—

i

i—< 1— or <o < O o
ID CO f—l Q ^> O CD r> I—l VD O

:c • • • ^t CO in _i • • • oo
a. CO CO CO CO CM 1—i CM Li- I—

1

o i—l <c

c
o

to

o
Q.

o

i~
o
•r-

S-
o_

+->

o

c
o
•r—

<o

oo

oo
CD
OO

17



CO
•

CO E

CO
•

CO
•

CO

CO C\J
• •

CO CO

CO
• o

co 2:

CM CM
• •

CO CO

o
•

CO
Q

CO

CO

ro

co

o
CO o

o
CO

O Q
co 2:

O D
cr. 2:

o a
co 2:

LO

LO O
CO CO

CM Q

CM CO

CO CM

O l-H

CM

CO CO

CM

CM LO

CO 2: r- 21
CO Q

• 2: CM

LO CM

CO CO
o o
r-» r-.

CM
CM CO

• p CM Q
CO 2: CO

CM CM CO
• • • CM CO CO

CO CO CO CO co CO • • •

LO «3-
• • • LO CM CO CM

CO CO CO CO CO CO • • •

LO CO 00
• • t r-- p CM O CM

CO CO r^ r~ -£- CO • 2: •

LO T—( t—

1

• « • LO CO CO Q CO
CO r- CO r^ 2: cr> r-^ • 2: •

LD

«d- O CM 1

CO • • • CM Q CM O CO CO
l»» CO CO CO CO

r--»

f—

I

2: CO • 2: • r^

LO
LO

LO

1 LO CO CM 1—

1

1

• • « 1 *d- 1—

1

CO CM CO
*J- CO CO CO 1—1 CO CTl <c • • • *3-

r-- ^3-

1^
r-~

•—

,

Q
1—1 LO CO CO LO «—

1

• • • 1—1 CM 1—

1

LU • CO CO< CO CO CO CO «—

1

«—

1

O CM • • <
1— «=c -H t—< 1— DC «=cQ <c Q

CM CO CM Q ZD
rc • • • 000 _J CM CM CO CO
a. CO CO CO CO «—i co 00 u_ • • • <c

lo a

LO O

CM
o

CM

o

CM

c
o
•r-
+->

(D

O
Q.
S-
O)
+->

c

oM

o
•f—

u
a.
to
+•>

fO

CM
CM

o
+->

+->

co

COo
CO

18



«tf Q

«3- »*

I^- CO i—i i—

i

• o t

cose CO VOo o • •

o o I—

1

t—i t—

i

•—I z: i—

{

1^ I—

1

• o • «d" *3"

cose. • • O r-to O
Cvl
1—

1

21
CO
1—

1

in 1—

1

LO «tf- O CM

CO g •

CO
• •

in O o r—\

Csl O o ZI i—

i

r—

1

t—

•

1—

t

**- ^~
in ^ ^s- • •

00 CO CO O CNJo c o
C\J o o «=*- Q
T-t «—

I

r-t • z:
in i—

<

co t—i CO
• • •

CO CO CO
*r ^-o (~*l o • • i—l CxJo >~

<—

I

^3- «3" *d- 1—

1

1—1

• • • o
CO CO CO o

CO
f—

1

£
o
<—

I

1—

1

• •

r-t z:

LO CO ^- f-l CO
t • • «3- o

CO CO CO c o o • z:

1—

1

CsJ I—

1

Q
1—

1

.—

1

1—

t

•—I ZI
in co in
in ro «3- • •

CO CO CO o o Q
C\J co Q r—i ZI

o

fD

i—

i

•—

i

z: CO Q
• z:

o
o.

CO «=r r-< O CJ
• • Q o 4->

co a S. o o CO CO CsJ Q UO »—

<

z: o t—

1

Z~ • Q
^*- co z: o
co >—

i

*3" +->

CO CO 00 o
CO Q CO Q O $-

o^ CO z: r-. z: z: zf !—• •r—

»—

i

in D.
r-^ «d- CO fO

CO
•

CO
•

CO
•

CO O ^3" Q i

gg CO
Q Q
z: z:

4->

o» CO z: 1-H z: *3- r-~
*^, r-^ r-~ *^
in

«3- «* *3-
in o o o

i—i

in

i

Q Q
z: z;

CO
LO

• • • i Q o i—i Q Q
«d- co a CO ZI 1—

t

•—

i

c£ z: z: «d-
r^ «cr h- r- C
o r-* o E g o
•—

i

*s- <3- O i—i +->

<c
• •

r»- co
o
z:

•—

i

g oCTi g UJQ g*: < •4->

t- < i—

«

\— S co CO< »— a: <c ZI i—

i

o < o o CO
^- cr> CO o in o o Z3 O

a: • • • o 1—

(

CD _j ^r co CO CO
D_ CO CO CO CO i—

i

1—

t

i—

i

Ll- • • *c i—i i—i :r>

19



«3- t—

1

o o s
• • o CD

oo a C\J CM
00

•

CO co o o
• • «d- CM

CO CO r—

1

CM
•

CO CM o o
• • ^r CT. r- r-^

CO CO I—

1

I—

1

• •

CO * o CD LO LO
• • LO o • •

CO CO 1—

1

CM

LO LO
<NJ t—

1

o o • •

• • o CO
CO CO CNJ r—

1

LO 1**

CO o o o
• • en LO

hs CO 1—1 1—

1

LO
• •

LO C\J o CD
• • C7> LO r-» r-~

CO CO I—

1

I—

I

• •

CO CO LO o CO r*«.

• • CO LO • •

CO CO r-4 H
LO o.

«d- C\J LO o
• • r-l LO

CO CO CM 1—

1

• •

CO I—

1

LO o
• • CD CO r- r-.

r- CO CM I—

1

• t

CM CO lo o o o r^ r-»
• • • lo o-i r-» • •

CT> CO CO 1—1 r-l 1—1

r^ COo f—

1

CO LO C CD • •

• • • LO CO CM
CO CO 1^ 1—

1

1—

1

r—

1

LO
• •

<3- CO CM LO o
• • • «=r Q «3-

CO CO CO 1—1 s: r—

1

CO LO
•
CO

•

f-- 1—i 1—

t

LO o LO
• • • LO a CO CO CO

1^ CO CO t—

(

s: 1—1 1 • •

00 CO
r-. CO *3- r^»
*-*. CM Cvl 1—

1

r-> LO o o r» LO 1^. »s4
LO • • • v^ r~. •3- r- •^^ • • LO

CO CO CO lo r-l CM T—l o
1

1

t—l

r-* h-.

1

*3" CO CO CO o o o <c • • «*
C-- • • • «=*- CT> CO CTi I— r-^"^ CO CO CO r-~ t—i CM t—

(

< ^o "••x, Q LO LO CD
t—

1

o • • t—l
CO CO 1—4 1—

1

CD o o LiJ< • • • t—

t

1

—

en o <c
h- CO CO CO <C CvJ r-. •—

1

>—

1

LO V** 1—< (— cc • • <zo <c CD o
CO CO CO o o o o ID

dz • • • CM cr> CT> _J LO LO oo
a. CO CO CO CO CM CO f—

1

u_ • • cC

CM

CO

Q
CM

CM

CM *3"

CM CM

LO

CO CO

CO CM

CO

CO CO

r-l CO

CM CM

CM CM

CM

CM

CM CO

CO CO

CM CM

o
•I

—

4->

o
Cl
i-
tu

c

o
+->

i-
o

o_
fd
-M
n3Q

CO o ,_
LO

c
o
4->

+->

to

CO
CD
CO

20



©

©
o

f\J«-»-©oo
4-4

UJIUlUooo
oooooo
f>f«->K")

•Or\.i>

•OOO
(M<- tMOOO
4
lUU'LUOOO©00
«-oo
o-cn
NOru
«-r-»-

©o©
4-cu<\Jeoo

*
LULUuJ000
«->co
©POO
>0«->n
uOoO
Nr-«-

00©
4

UJ vlJUJOOOOOOOOOnoo
f J-O

• • •
©o©

ooo
4- 4 *
U-ujLUOOO
o 00©CO
os>

oo©

4-4-©«— «—

o

000000
4 4 4 4 4
lU uj Lu LU UJ LUOOOOOOOOOOOO©OOOOO
«»0COr-KlO
»«"> <0 r- <\t -o 00
»\l«->»«-»-r«.
• •••©oo©o©

© 4- 4-OOO
4 4>

LU LU LU000
o © oOOO
O fNJ (^1

»«> r«- «*

© •- ©
o o o
uj UJ LUOOOOOOOOOON OO «- K")

«n 1- m

oo©
_1OOOOOOOOO

o<-o
iO-Ot-
<CroN-

OOOOOO
*-«-Oj©00

*
UJ Jj-U©00©00
OOc-

r»eo
Nen«-

OOOOOO
4+4444
LLi Uj ID LLI UJ UJ©•00000OOOOOOOOOOO©
IMC- V NlflO
"VOji/MAiArO
P.J-\J*-T-»-.0••••OOOOOO
4*^-«~t—«—O© 000000

•o 4 4 4-444
•— LUUJ LULU LULU©OO OOOooocooOOOOOO

OOXi«-t-o
Or-w"\uO~»o
fV-r-«— «— 4->j?

OOOOOO

o
o

o
O

00©
LU JJOJOOO
O 00OOO

ui«- =0

OOOOOO
f-rjiNiOOO

4 4-

LULULUOOO
O OO
©OWN
IT- CO"-)
C0>»©
Nrr.

OOO
LULuLUOOO
o OOOOO
Ot-O
eofiu"*
>A(\j<\j

ooo©oo
»-(\t.\J«-»-.'\J

:» ©OOOOO
4 4 4 4 4 4

-j LULU LUUJ LULU
u. ©OOOOOOOOOOO
>- OOO OO"!
-j O* SoiAO^
X n >» x>m r^o
»~ cOt-«-p-rgK>
z • •••••ooocoo
sr

•™f\l*V" ^"'NJ
z OOO 00
•< 4 44 4 44
LU VI UJ '

' • ' UJ '
' '

'

*: UJ OOO OOO
M« OOOOOO

Lv or ocncooiv
LU -»r-«/-\ Ocr>r-

to
CO tAO©00Or-

*-. O
to LU o©o o©o
>- >•

_J or »- (NTH 4-4-4"
< UJ o©oo©o
z to 4 4 4 4 4
«c CD t j 1 uJLU UJ LULU

O c>oooo
to OOOOO©
UJ u. >o 00
~- ©Or— <\j«— 00
OC KirvonjfOO
UJ CP <(Mr-m^«K1
CO z • •••••

OOCOOO
4 4 4 4
LUU»uJlu LU LUooco o©OOOOOOOOOOOO
""ifM-O^ ON
r- DON (M©
«" r-r\IT-T-r-

O00000

OOOOOO4*4444
UJ U. LU LL.' LU LU0000 ocaOOOOOOOOOOOO
O r-t>a0 00O
00»MU!OIO
(Nif— rur- 1— t—
• •••••OOOOOO
«-r-i— fO|>OOOO00
4 4 4

UJ UJ LU LU UJ LU030000©OOO 00OOOOOO
OfNjooN- of\jOo sjj ^r -O -4
T-r\j<\jT- «0«—

z ©OOOOO
5E

z OOOOOO
*: 444444
LU co LUUJUJUJUJUJ
J_ Lu OOOOOO

"^ OOOO OO
b. OC OOOOOO
O UJ U"»-OoOOfO

CO O ~3 ru^^ ^ ^y
to NN-< r-w «-
**- a • •••••
tO LU OOOOOO
>- d»

_) or

z
o
s:

o
CO

o
m
O
u.
o
o

coo^c? o ©**
ujLDLU-ULU LUOOOO OOOOOO o oOOOOOO
ac-aocv3c>u%

•-• OOOOOO

I I I I I I

•-* OOOOOO

0004IMOOO

or
LU
to

or
LU
co

u.
o

I I I I t I

t-0>Nu->k>«-
«-OJfO^

00 00© o
•" «~ «- o »- o© © OOO©
+ + +
LU Lu Lu LU LU LUOO OOO o00 OOO o
© O O O O o
»J r- o o tn o
O* t— t" r- ^ co
r\j »o •" h» t~ "1
• • • • •©OOOOO
r- »— o f" *— ©OO OO© ©
•
Lu aJ uj uj LU aJOO OOO oO O OOO oOO OOOO
O »- OO 10 ©
K1 Kl U-i »- r- <0
• • • • • •00 © O O o

«— t- O «- r- OO © OOO O
LU LU UJ LU LU UJ
O O O O o O
© © O CO o o
O CD o o o o
<o -a o »» ^ o
© f\J O «- (M N
<\J K) CO »- »- o
• • • • • «
O © OO© ©
«-*-»-«- O o
© O OOO ©
LU LU U ' LU LU UJo o r> o oOO CD O O O00 OOO o
*— t— CV N- o O
>) O MOiflN
ru *- r- t- O- v»
• • • • • •00 © © © o

© O OOO o
+

LU LU UJ LU LU LUOO OOOOOO OOO oOO O O o o
LT> t> ^Kl l\J "O
T> O «- N O PO
fM ru n-) fM «- »—
• • m • • •OOOOO©
00 ©00 o

4-

-U -U JJ UJ lij LU©OOOOOOO OOO oOO OOO o© r*. O L> O r—
CO T- >\i 00 © u^
1- (M f<-l »- •- *-
• • • • * •
ocd 000
O t— ^- t— o *~OOOOOO
•
LU UJ uj LU lU UJOOOOOO
O O O O CO o
© O OOO o
O O l/"\ N O CO
r- r«-i ki tn o to
O t- Ji\iC »-
• • • • m •

CD CD OOO ©

CO O -4 IM O COf IVIO«» J|

I I I I I I

T- O NlflfO r

O

.\lfV/'\J»-!NJ*-
©OOOOO
•.
LULULUULULU0000 00OOOO 00
oo^oo»-o
N- ojN-^tr ^^
ors-o«-oo>

• •••••OOOOOO
MfVNJ'-'V'*OOOO OO
IU LUtjULU LULUOOOOOO
O OOOOO
OOCIPOOO
-a vjLnN-«— lt>

ClNlOOO.)

• •••••OOOOOO

OOOOOO»•
UJ LU LU -aj UJ UJ00 ^ooo00000 o
o oocsoo
lAO^-Oo©
Olt\ r-rurv o
.-\jrviNr-kT\CC
• •••«•OOOOO©

OOO
+
LULU-U©ooOOO
o~io

r-»-LA

OOO
• * ••

LULUUJOOOOOO
*~IO©

r-KlO>

oooo©o

OOOCDOO
4-

luu>u;ll>ujluOOOOOOOOOOOO
©OONNt-
Lr»of00r>- 30
OC00"OOO
• •••••OOOOOO
u^jr\j-v»-rvj000c 00
444444
LU UJ Uj LU Uj UJ
OO OOOOOOOOOO
OOO-rvjON-
«OCOO-3 f\jfN-

»- t- f\J t- CO f\i

JT • ••»••OOOOOO
f\jf\)(V\|r-(\l

z OOOOOO
vC 4 4 4 4 4 4
U 'r> DlLJJ UUJLU
*z UJ OOOO

•^ OOOOOO
J~ or OOf—"1P«1

uj u*i<l0\OO
to Ofli*Oi->)

•0 «-T-f\,t-r<.»-
-^ • «••••
JO JU OOOO 00
>- 5»

_l or 4- »ni rv^~ *— *\i

< LU OOOOOO
J» to 4 4 * 4 + 4
«i UJ lUlUlUU'uuLU

O 000000
LO OOOOO
-U Lu OOrMOON
— O * MOO >J>3 O
or IT> lT» •— "- 5U CD
J

wo
(J>

jC
*/> f>jr^^>Lr\4—

OC

en

+->

o.
OJ
00

I

«cj-

CTi

Oo

+->

roQ
o

— OOOOOO

r> o-iAjoeo

I I I I I I

4— O-f^LClfl^-

21



6
o
o
oo

o

3T.

?

Z
<u

©
?
-a

i.

<p

is

10
oo
O

o
CD

0000 =
4 4

Lululu Ll.LU
0-30 "^O
OO :00 OOOO "POOOOOO

• • » • •

ooo -i*

4 4 4 4 4
LUUUJ lUluooo ooooo OOooo Oomcc po

oood>oo

T

ooo ooo
K1i*TO fppVOooo ooo
4 4 4 f 4 4
LULULU UULULUooo »ooooo ^>^aooo ooo
lt.oo Ooo

ooo ooo

ooo ooo

OOOOOO

T0>O«3 (\JO«/\

I I I I I I

o

f\J

o

X
.a
<_>

z
o
o

o

O
to

to
>-

z
•<

CO

/ —

O 3000
4 4 4 4>

UjLuuHJjLL'opooo
OD OOOOOOO 3opooo

• « * • •
o r>ooo

4 * + 4 4
UJ JJ LULULUopoooopooo
o pooo
inDifioc

• • • • •

OOOOO
rOJofWOopooo

4
JUJUJUi

oooooooooo
O DOOO
r^-r-ooco

opooo

OOOOOO
4-

J4
4 4 4 1+

uj Lj uj uj lli Luooooo ooooooo
CDDOOO Oinooooo
r^«ooo-o>oN-

]• • • .1.obooop
ki»t»v"i'«"i>',

»ooooop
4- [4 4 4 4 <*

LU Lu 1—
i LU I U LUoooooo

O OOOO

o

ooooooomoooo
COOO-O-Of^tA
fOpHV-lKip
• >• • • • e

oooooto
I I

opoooo
* k

UjUJLULUUJUJopoooooooooooooooo
^tnoooO

• I* • • • ' *ooooop

ofc>oooo
4- 14 4 4- 4 14

UJ UJ LU LU JJ LUoooooo
ooooooooooooomoooO

• l« • • • [•ooooop

opooop
4 U- 4 4 -4 t4

LuLuLUUJLUUJooooooooooo faOOOOOOooooop
•or-r-o ootn

-i O OOOO o

G-*ruo r»

till
«-ruf» 4

O
•a

o
o

22

opooo
f» 4 4 4

LuLUUJLULUopooo
OO oooooooo
inoooo
rOOfl""!*"!

-I. .

.

opooc

opooo
4 [4 4 4 4
LUuJlULUUJooooooooooooooo
c>pooo

• ]•••opooo

opooo
4 4 4 4 4
LuLuujuJUJoooooooooo
o OOOO»noooo
r\l f\j CO ivi r\j

• !••••opooo

ooooop
* 4

UjUJUJU-ILULUoooooooooooooooooo

• !• • • • [•opooop

oooooo
4 4 4- 4

u i Lu lu lu uj Cuoooooooooooo
OOOOOC3
mw^oooo
fM-OKtfMl/MA

• !••••!•opooop

ooooop»•• k-

UjiUlUUJUJUJoooooooooooooooooo
inooooo
<\J O'O'NJu^V^

•;•••{•opooop

oooooo****
jjUJ'jJojUJoooooo
oooooooooooo
irmnoooo

rOMrgK>r'Hr>

• |» • • •!•opooop

ooooop
4. j» + 4- *
LU tULUUJ UJ LU

ooooooooooooooooooOOOOOO

OOOOO

3

eo o«#r\jo ft

I I I

T-COKI

z
UJ

z
o
->

o

opooo
4-

UJLU LULULUOOOOO
OOOO oooooo
T- 00OOOO

• f ••ooo

-n-

1
ooooo

t
UJUI-UUJLIoooooooooocooooooooo
lA'OJOiAro
(MlSjfMKlf)

t • • •opooo
*"> iA r"***"> »">

ooooo
• f
uuui jjuj^uooooooooooooooo
iAOOOO
m./^oiNjo
fviry ki K-i ro

• • • •OOOOO

ooooop
4 +

LU LU LU LU UJ LU,OOOOOOoooooooooooo
UIOOO oo
T-meOao'»ru

• • • • p060006

oooooo
•• 4

LI I LU t U LU LU Ujoocooo
OOOOOC3OOOOOO
«MJ"»OOlTiO
O"^©- o^orvi
pjr\jf\iK->fOru
. • » • k>ooooop

I I

oooooo+
LULU LULULU UiOOOO 00oooooooooooo
wiooomo
00 in0-000
•MruT-iMfiryj
• • • • • •opooop

opooop
* 4

LU UJ LU LU uU LUooooooooooopoooooo
u-»in0000
o.«-Lr^-fOvr>o
M^I\JIOCI(V
• ••••»060000

^p^c^cop
4 4 4 4
LU LU UJ LU LU LUoooooo
0000<00
OOOOC9 o
mwtiooo O
T-»?OT-mO

• • J.

o<

fc-. 00
(\«<l-« -I

I I I



o

o
o

I ,2

zo

o
u

u. 6:
O Uj

z CO
CO

I

(Njxlpjro""!OOOO©
f

L- 'JJ JJ mJ Ujoooo©OOO OOoo ooo©©ooo
U"» *- N. K1 f*">

L> »-,»«-»-
• x » • •04 OO©

ooooo*«
OO ooooooooooooo
©OOJ-iO
i\j 'Vi f\i -\; "O

a k • a aOOOOO

OOOOO
f—

'
-JooooooooooOOOOOmosso

o o oo

oooooo
LULUUJUJkJJLUoooooooooooooooooo
O OOOOO
fO K") ^J j\j iS\ s&

OOOOOO
J

OOOOOO
t + +

LU'JjLULUU.'Ujoooooooo ooooooooooooooo o

a b> a a all©©©©©<

o
•o

o
o
o
o
o

»\J

o

I

>©©
1W")fljOOOOoO

f
LULU LULU LULUo OOOO ooooooooo oooomuiooo©
'vjrvj j"m»i^j©
«-+»»—£
• » • • • I.©©o©o©
1 T

oooooo>
t U j—u ^j uj Jjoooooooooooooooooo
V\ u**0OO O

^ 1 irrrttOOS009

OO OOO O«>
UluJLUUJajLUOOOOOOooooooOOOOOO
ooooca^j

• a a a a !oooooo

LU

o
u

xjimojs
<Mf">xJ <

«-<\i"ixx

LU
>• >
-X £
Z Lb
< CD

00
LU I

Ui LP
CO Z

J-1- A

f«">lf>*1f«"|W">OOOOO
V

LULU UJUJLUOOOOOOO OOOooooom©000

0©0©0
""I -O *1 "1 «1OOOOO
UJ Jj LuLULUoooo©
o ooooooooo
OOOw-iO

OOOOO
I

ooooo
i_u JJ '

.
1

' . : 100 OOOoooooooooo
OOOOO
rvjrVirvjrvKVj

• a • • •o©oo©T
Ki «> x-v"> xi xnOOOOOO
+ * •
LU LU Lj LU UJ JJOOOOOOOO OOO©00 ooooomoooo

oooooo
I 1

oooooo
X- a> J>

LULU LULU LULUOO OOOOOOOOOOOOOOO©
Ol/^OOOO
a-x-.-T-,-J-
• - a a laOOOOO©

I

KIrf'lx-liTOX-lOOOOOO
LULU LULULULUOOOOOO
o o ooooooooo©
rjoooo©
"\J!*">r\|-Jf*1rtg

©O©oo©

oooooo
* 4>

JJ JJ -ULULU4JOO OOO©OO OOO©00000©
OlTI OOO©

0© oooo

oooooo+••
U y dj LU LU OJ JJOOOOO©OOOOO©©oooo©
ro O 000©
r\i(Vjr\jiNjr»T»-

1
Z UJ

Lu cfc

O LU

XO-'<lru<\j'«-><ij
.- «-,-,_ a- x-

lx ©©OOO©

I I

'-Ch^-Lnfia^-
*-CJx"l" »

©©000
LUUJ LuLULUoooooOO 000ooooo
©o Oo©

©©00©
"1 "O f"">"-| x^o©ooo

a
LUUJ UJLULUooooooooooooooo00 00©

• W • a06000

ooooo•
LU LU UJLULUooooooooooooooo
iAOOOO

• « • . .
C3©0©0

©o ooo©
t t

LUUJLULUUJ LU00 ©00©ooooo©000©©©^Oooo

©

<M fVj ro r- <*nj K>

• »•«•»OOOOOO

ooooo©+
LUUJLULJLljLU
c>oooooooooo©oooooo
LTV lT»©© Wi LT*

• »•••»OOOOO©

ooooo©+>,
LULU LULULULUoooooo
OO OOO oo©o<oo©
U^O OOLA©

oooooo

©©©00©
+ I

LULU JJLULU JJ©©ooooooooooooooo©
MruT-^Ajflj

OO OOO©

©o oooo
+ i

LU UJ LULUuJ LU0O000O©OOOO©O© OOO©
in * o©u^©
•— «r«— if" r* •
• » • *
oct. 000 ©

ao<0«9r^JOL^

I I

23

f -Tffl- ^

z
LU
(->

3

-- <a

5:
JJ

1

— :>

u.
z

0^000»•
LUxJLULL'luooooo©OOOOOOO "So
l/\©0©0

ooooo

©O 000
f

LUvlJLUUJUJOOOOO
OO OOOoooo©OOOOO

OOO

ooooo•
LU JJojluuJOOOOOOOOOOoooooooooo
flVU*<i O
• x • • •oooo©
rorn^fomino© OOO ©•
LD-uLuiU Uajoooooooooooo©00 00 ©OO OOO©
•—•— I— !—«—•-

ooooo ©
fnx^if<rirOfOfno©o©o o

Uj UJ LU LU LU Uuooooo ©OOOOO ©ooooo©OOOOOO
««'«'•

—

sr^ifi

• > • • a laOOO©©©

OOCOO p•* k
LU JJ 'JJ LU LU JJ00 000 ©OOOOO oooooo©omooo©
-3 ON^Ni.
aJa a a a Tao© oo©©

fOfliO^lrOii-iOOCOOO
* t * * * t
UJIU.UJJ4J'14ooo©o©
©oooo©00 000©o©©oo©

• x> • a • x
000 ii

00

CTi

O)

*3-

CD

+->

ao

+->

Q
c
o
•r-
+->

03
S-
4->

•ZL

CD

o
c
oo

-?

o©ooo©»#.
lay JJ LU' JJ Lu lL)o©ooo*>
c- (f^OOOO
o©ooo<fc
f>- x» <vu>(^ x)
r- a- «-»-»- *-

l" OOOOC

ap< J •JfMOL
i-INTOxT



APPENDIX A5.2.1C

T-TEST Procedure Results
for

USGS Stations 6007, 6022, 6058, 6061

24



I

D
2
O

— «0-»
»- 0»—— -4X1oo
A • «

oo
K
c
a
a.

U. OC
c • •

mo
m»n

•ein
IfIC

©0
•

nj—

10
hJo _J
z <

. < 3-J— a<
cr uo
< zo
> 3UJ

10

U1

in

z 00
3 00
Z 00— 00
X 00
< 00
z 00

ar- M
• • •*

COCO cr

in
•

IU M
a z OO •
3 3 OO u.
O z 00
UJ t—

c

©0 A
u z 00

•—I 00 E
a: z OC
a ON :r

• • a- con-
in

<n

in

u.
a irxvj o
O ero
a o— o
a *•« oj
uj r>r-

or- o
O m"5 z
»- 00 <
in • •

00 o

> ino »
uj r-o
o nn *•

on «\j

o" eo— f

h- COO —

<

10 eo——cvi

• •
00

H

— *©
»- a—— NNOO
A • •OO
SBo
or
a.

u. noo • •
ntv
•*m

On

I I

UJU _J
z <
< Z>_J— o<
or uo
< zo
> 3UJ

z 00
3 00
x: OC— 00
X 00
< 00
31 0000 f»

• • IT00 mDN M
eof>- •

N
z 00 •

3 00 U.
z 00
*•« 00 A
z 00— OC OC
z OC

00 DC
• • DL00

eorvj

cr com
O-0J

a ccn- O
a 0-0 00
UJ in*

•IT c.
r-o Z

t— M* <
in • •

O— m
nt\j <\i

> —<—-t Jt

UJ * —
ODO o-

0>O in—r\J •

>- -» — —
m — N-

miD
• •

eof-
<• — 11

z ino -i 1 z r-n _i
< CO— < 1 < on <
UJ —«* 3 1 jj on 3
Z jin O z on O

C0>— UJ on UJ—O on
in* UJ on UJ
nrvj a 1 on cr
• • < 1

• • «t

00 XI
in
UJ

z
< 1

onno— f\J Uj
O
z
•0

1 Z r»— <—< 1 z «-© •—1

a (MO cr 1

«f 1

CO rsjn a
<

•• > 1

•• >
UJ UJ
_i **

1 -J «
CD 1 CO
< z «I r— eo— + •4 co»-*

ac u mo CC 1 cc ino m
< o 00 1 < 00 C)
> _l 00 U. i > -I 00 u.

cr

o
a
a

inir.

*~ nru
ceo
—in

• •
(VJfM

I I

in
UJ
<j _i
z <
< =>_(— o<
a u.';d
< zo
> =5UJ

Z OO
3 OO
Z OO— cc
X 00
< 00
Z 00

00 n
• • evi00 •*

n
z 00 -
D OO U.
Z o©— OO A
Z 00
—• OO CD
Z 00 Onm cc

• • a.00

u.
cr OC- d

riff
cr — rvj in
cc no CM
UJ 0»r-

no
1 1 7.

»- 00 <l

m • •

00 —4

> f><\.' *
UJ fVG
o om co

nrvj r~
o oco •

t- —••* —
in r^cr-00

• •
oc

Z fVIO
< 0»C
UJ OC
z r-rnON

on
•o
• •

OC

Z Of\J
rvjn

OD O
1 z
•—

1

c" —

<

or o ino z
< o 00 o
> _j 00 u.

in
UJu
z
<

a
<3.

>

in-*—fVJnn
IT

I I

3_Ja<
UJ^
zo
Duj

z OO
D OC
1 OC
•-* cc
X 00
< 00
X 00

OC rv
• •

no
#-«

•

n
z 00 •
3 u.
Z
»—» A
2
»—

<

cr
51 O

a.

u.
cr *cc
O ceo
cr an c
cc oc n
UJ mm

00
O-— z

>- •*r\i <
in • •

00
rvj

> 00 -*

UJ njo
CM)
orvj rn
ox •

t- N--* -»

m 00
rr\t

z
<
uJ
z

in

ui

CD

CC u
< o
> -J

f\J—

<

O* _J01 <o* D
OiT Oon uj00»— UJo* cc
• • <— -VJ

in
UJ

z
<

in-« -
l\»ri OC

<
>

o
X

oc—
ino cr00 OOO u. 25



o
o

in

u
cr.

o
zo

— <-<\l- O—— oo

cc
c
a
a

u. <oo
o • •

«~*\j

H- *w
•*—
oo
r-r-
• •
oo
1 1

10
Ul
u _l
z <
•u Z>-i— o<
a uo
< zo
> 3UI

u

z oo
in

z
oooo

V
X

oooo
in <

z
oo
oooo
• c in

lO oo
f\JfVJ

CO

—
in

Ul

o
•

o
V a z oo M

r> o oo *
_i o z oo U.

UJ *--* oo
< u z oo A

o *-* oo
z cr z oo CO

a. oo o< • • a.
»- 0J(\J a
<n
UJ

_J

<
cr »'"* 4 u.u o
cr

in in
•4-OD

a
•-t a

UJ
«c

»- (Vn o
o inn T.W •- «*CO <

1 to c •
** t\J— f\J

in

>
UJ
o
o
in

-«— *
nin in
ru— oHO •
r-o —
in—
«•*>

*o

eor-
<
UJ
z

r*-o o
r-n o
r^-ru uj
fvO
r~o Ul
f>«t>- cr

*>»

O Z

UJ
_J
m
«
a o
< o> _j

in
U.'o
z<

onto -!
ip* cr

<
>

o
X

CO—
in-o aoo o
o<c u.

— <OCJ
K- rvj*
mm OO

oo
A • •oo
CD
O
cr
a

u. »-»o
a • •

era
*m

>- fUCO
»»(V
^ec
—a
• •
noj

m
L0
u -J
Z <c
<s 3-1
*-h c*<
CC UO
«3 ZO
> Z>UJ

z oo
r> oo
z oo
— oo
X oo
<t oo
z oo

oo r--j

• • Ooo o
cc omn

o

z oo *
^J oo u.
z oo
*-« oo A
Z oo
*-* oo CC'

Z oo oOO cr
• » aoo
oo
f\J—

u.
cr •«•— o
o —cc
cr rvin >o

cr *n 00
Ul ^CDon o
a •eeo z
»- m< <
in • •

•COD (Vn

UJ CVICO

o eo-*
co-*

o no
t- •*m
U"l on

uif
• •
nee
CVJ-*

z —*
< CD<M
ui »-»•
Z —<\J

co-»
•*f\J

corvj

in

o

CO

nonn
u
z

isin cr

>

x
cr o tn<o cr
< O OO O
> -I o*> u.

- oo— oooo
A • •oo
cr
O
cc
a

u mo
ccc
tn

r>-o
com

• •

I I

z <
« 3_J
•-i o<
CC UJD
« ZO
> 3UJ

z oo
3 oo
X oo
*»* oo
>c oo
< oo
z oooo *-<

• • ooo o
nc* o

•

o

z oo •

z:

oo
oo u.

-* oo A
z oo
•—• oo CD
z oo oOO a-

* • a
©~«
-to

cr #<c o
O inn
cc —fu >c

c eorvj rsj

UJ f\ja3
-HO a

o oo z- «on <
m • •

•-•
n

> 4tO *
i<j crin
Q run oj

o* CD
O mn •

»— o<o cc
if) IMO

• •

00^
r\j ii

z
<
Ul
z

r-r\j
<0C0

<occ
<o—

•

-CCO«—
voce
• •

Ul

u
z
<

3 r~n •-«

tvin cr
<
>

CO
1

o
x

•-i co—
cc u m-o cr
< O oo O
> -I «<£ U.

— am
*- fVJCO— a—

o—
A • •oo
cr
o
cc
a.

u.
o

mm

IMlf.

r-if

I I

m
UJ
u _J
z <i
< 3_i
•-« o<
Ct UJO
< zo
> 2UI

x oo
3 oo
Z oo
•-• oo
X oo
< oo
z arw

Of\J f^
• • C\J©o o

©

z
Z
Z
z

cr <!in o
a f\J^
a *^- *
a *r-- ro
UJ f-fVJ

mo Q
a ©o Z
H- o© <*

m • •
©©

n

z
<
uJ
z

on
f\J>0— -o
(MO
COM
con
CVJlToo
• •

©o

©n
oo
onoo
—lO
nm©o
• •

©o

n
x
z

CO

cr <->

<s. o
> _l

z
<

inn •-•

(\jn cr

o
x

CD—

<

m>o rx©o ooo u.

— fnco
t- OO— O—©—
A « •

oo
cc
o
a
a

ccac
in

©ec

I I

m
UJ
u _j
z <
< D_l
•-I o«
CC UJ3
< ZO
> 3UJ

z o©
u ©o
s o©
*^ oo
X OO
< oo
z oo

©o *
• • o
oo o
©m o
*lT. •

o
n

r OO •
r? oo u.
z oo
*-• oo A
z oo
»—

•

oo CC

z oo ooo cr
• * 0.
©in
in?-
©cc
*—

t

u.
CC —OJ o
o r-o
en inr- o
cr ©n (\l

UJ in©
Of\J o

o CDfM z- ©O <
<n • •

inr- no
-*CVJ n

> r-o
UJ (VO

<00
OO

a <OD
>- OO
in <conn

• •

coo
t-o

z
<
UJ
z

o
ou
UJ
?.
m

UJ
_»
CD
<

f-O _l
CO <
oo 3
OO o40 UJ
>oo
v'O UJ
^>o CC
• • <
—•mmo in
run u_
—i—. o

z
<i

r»n —
rvin cc

<•

>

cr o
< o
> _j

co-
meoo
oo

o
X
a
o
u. 26



(VJ

_ -«/>
o nn^ A • •
e> oo
•* CD

O
• a
in a
Xu U. «\JC
a ,o • •
« Olf
X IT

OX*)
ino

• •

I I

uU _l
z <
< 3-1
•— o<
< 20
> 3u»

U

X OO
l/> 3 00

X OO
>- •- OO

X OO
1/1 < OO

X OOOO -*
• • o

in \r\o o
-*od o

—* p>o •
—• o

to
UJ M

>- ac x 00 •
3 3 00 u.jo x 00
UJ •— OO A

< U 2 OO
O •— OO cc

2 a x 00 o
0. oc 3:

< • • Q_

m o*x
UJ r-ui

-J »-
»-

< u.

a uv»- oo o no
cr ao *

•-• a: inco m
uj •**»>

»- r-o o
o no 2m »- oot»- <
in • •

*i 12 S

in

> m» :x
UJ r^o

>OlP *
0*0 ~H

r^if> •

»- in— CD
tr> a: co

• •
ox-
en— U

U.

2 00 -I
< 00 <
UJ 00 3
X 00 O

otn UJ
0*^
coco UJ
CD>C a
• • <

e-KJt
coo in
coa u.

2
in <

2 irrvj —

»

»- <\jr> a
<

•*
1 >

UJ
_i »•

no
*t X
-• CD—
K <_> m>o or
«C O 00
> _J •i>o u. 27



»-
CT

(VI

cc

<
o
in
UJ
3

n

— ac
h- nr-— Nh-

•**
A • •oo
ACO
a
a

mm

H- •-•0
—>\T)
«>J—

•

Nf-
• •

OO
1 1

V)
UJ
u _J
2: <
< 3_l
-M o<
cr UO
< ZO
> OUJ

in

10

VI

>- a

UJ
< u

o
z cc

3.

»-

m
UJ

i_>

in

X OO
3 OO
X OO
•-1 ©c
X oc
< 00
X 00

ON-
• •

CD 00

n
X ©© »
3 OO U.
X OO
•— OO A
Z OO
•— OO CC
X OO o

ccn cc
• • o.

to

in

>
UJ
o
o-
m

z
<
UJ
x

u.
rwi o»©
CT— o
©•» (VI

eor>-

int- o
com z00 <s

00

•*ct 1
OJ©
-*(*-, oo
N-n (\i
©»—

*

•

00 >->

«-«c\j

00

oct
f\j->
o-*

OJf-
CT-O©*
COM
• •

eoao

1 z
a

UJ
-J

a u
< o
> _>

t\jn or

>

o
x

oj~«
OJO ccOO O00 u.

»- 00— 0000
A • •00
cc
o
a
a.

u. ece
o • •

(VIC
nm

inec

n*
• •

I I

m
UJ
o _*
z «
— o<
a u-'=)
« ZO
> 3UJ

X OO
Z3 OO
X oc
—> oc
X OO
« 00
X OO00 -*

• • o
o© ©ON O
ojf«- •

©
N

X ©O •
U ©o u.
X 00
—> OO A
Z o©
»- OO CD
X OO O©o a.

• • a.00

cc tviro c
-<oj

a rur- -*

a o<o (M
UJ O-*

rviir O«« Z
>- in-* <c
in • •

m~«
OJ rvi

> n— at
UJ 0^

«« *-«

-HO ri
O ctoj •

- ©« ©
in CT-N-

oin
•

OJ

(VI -• II

z
•<
UJ
X

CD

CO
<5

inn _i
inn <n 3
inn o*n uj
inn
n uj

inn a
• • <
o»n
oo© in

(V u.
u
z
<
EC
<

(V»©
rvi r>

CC o
< o
> -J

o
X

(VIO ccOO o
v O U.

- o©— ©c00
A • •

©o
CO
o
ac
a

ITf-mm

1- on
ox
CT.C
nee
• •

cor-
i *» i

I I

in
UJ
<-> -j
Z «t
< 3_l
t-i o<
cc ujrs
< zo
> 3UJ

x o©
D ©c
x ©c
>-. ©c
X ©O
< 00
X ©c

mo- oj
• • •O© h-

©

X ©O -
3 ©© U.
X OO1 ©O A
Z 00
•-* OO CC
X ©o O

(VHP cc
• • a.

u.
Ct <5-C

co>c
cc <o
or. ©-H OJ
itJ f>-ro

rnr- a
a > 1 z- 00 <
to • •

©©
n

>
UJ
a
o
in

z
<
UJ
X

nn »
inoj
(Viro ©
«-to ©
(VIC0 •
r*Q (VI

N-O

• *
O©

CO
«1

cc o
•« o
> -J

r«-o _io© <
© Z>

r-c o
oin uj
*n-
r-co uj(W cc
• • <©o

in
Uju
Z
<

(vjn cc

>

o
x

(\>-<

(V>sO ccOO o
<o>o u_

I- ©0— ©c00
A • •©o
cc
o
cc
a

•*o

in

h- ^•r-
na
^•»
incc
• •

m-»
1 1

to
UJ
u _i
z <
<l 3_l
•—

<

o<
c: UJ3)
<. ZO
> DUJ

2: 0©
Z> 00
x ©c
•-• CO
X © =
< 00
X OO

oc ~-

rvi.o

X
Z)
X

cc
o
cc
a

u.
cc f>-(V a

vOC
a -»-* ^
a. co^^ OJ
UJ «s

»*
CT—

<

z
h- ©(VI <
Ifl • •

OO

> no 3
UJ mo
O OJOJ O

o»^ •O
inc •

1— no O
in oc

TCM

z
< OO

n-vj
o—
roo
o-«
niri
~+<
m m

to

UJ

u
z
<

Z (VI—« •-•

run cr
<
>

CO ©
X

a. u ojo cc
< o ©© o
> _J OO u. 28



r-

u
x

o
z
o

_ o~
»- trw-— *mMM
A • •

OO
ffOa
a

W

in

»n

in
UJ
a:

UJ
u
o
a:
a

in
UJ

<

in

in
ui
<J _i
z <
< 3-1i o<
a uo
< zo
> 3UI

I OO
3 OO
X OO
*- OO
X OO
< OO
X oo

OO
• • e

U">© -*«M t-
0

X OO II

z> oo »
X oo u,
•-< oo
Z OO A
•— oo
X oo ccoo o

• • X
-*(\> a.

a o— u.
O ©IT C
a —>x
cr uix -e
UJ —»Mcm o
o fn z
»- moo <
in • •

M—

<

M

in

z of- _i
< Of"- <
UJ ©= 3
X ©m o

or\j lu©oOC UJ
cot*- a
• • <
e-x

in

o z

UJ

z
<

ir<m •-<

—• a
>

CD O
•4 X
•-< M—
a: u mc a
< o ©© o
> -J CO u.

- eo— oo
oo

A • •OO
CD
O
or
a.

u. ~©
a • •

mo

1— MO

m
UJo
z
<
a
>

cc

<
3_J
a«rU3
ZO
3UJ

X oo
3 oo
X CO
*-< oo
K ©o
< oo
X oo

OS ^«
• • ©OO ©
oo c
em •

o

X oo •
r> ©o u
X ©o
•—i oo A
z oc
»—

€

©o X
X ©c ooo a

• • Ho©
wo
m-«

u.
X o^ o
o OCT
a Mm f~

a ~m rvi

UJ C*Xxm Q
O mx Z
H- ce <
m • •

mx rvj

m

> i. X > e-m
UJ i «r UI OCD
c ©in o o Ce

»-— m #-*^*

o -*o •
i o mo

>- in© *4 »— mm
in o~

• •

inc
It 1

in mm
• •

ox

z

o
in

UJ
_j
CD

f-CVI

in*
oor\j

m-»*M
-*emm
• •

me
c©mm

commm

cr o
> -i

Aj-«
mc ao© o
<£><C U.

- OO— OO
oo

tr

o
a
a.

u.a
ceo-
mm

t- CO*
ec^
—ifU
OO
• •

me
I i

in
U!
u _i
z «
< 3_i
•-4 o<
rr UJ3
« ZO
> DuJ

z oo
3 O©
X o©
•-i ©c
X OC
< o©
X ©o

©c e
• • r-oo ©
mo M

II

x oo »
3 ©o u.
X ©©
i— OC A
Z o =
•-t o© cc
x o© oo© a:

• • x
e-«MO

a ©o o
o om
a ODfM p^

cr. CDfM (M
UJ m*

eo D
o ^© Z
•- cm <
m • •

m-* rvj

m

z
<
UJ
X

oo
mm
ecm
m>*om
mc
•*c

o<»
-t(\j

< z

UJ
_J
CO

cc o
< o
> -I

mrv _j
•»x <
-»-. o
f^X om— ui
cox
AJ—< ui
*x cr
• • <
or-
•-••» in

u
z
<

com •-•

rum cr
<
>

o
x

AJC CCo© occ u.

— IflS
1- cm— mmoo
A • •

oo
X
o
cc
0.

u. oo
Q • •

cirmm

•- c—omem
»-iO
• •

ru-H
I I

m
UJ
o -i
z <
< 3_J
+•< o<
cr U.O
•& ZO
> =>U-

X OO
15 OO
X OC
»—

»

cc
X OO
< o©
X ©fu

~-r* m
» *~

OO o
O

x ©o •
3 u.
X

u
cc om c
c *N
cc rvjf- m
ct ns AJ
UJ mru

mo o
o ©o z
t- o© <
<n • •

o©
m

> mm
UI mc
3 mc

©o
O -<f\j
»- N-m
in wmoo

• •

o©

z
<r

xl
X

m
x
z

mm
mo
mm
x©om
f-o
rvim©o
• •

©o

em
com

cc u
< o
> _»

o
X

rvj'-

mc a©o OCC u.

— o—- oe— r-o

x
O
a
a

oo

xc
• •

r-omm

m-«
~<\l
coc
A.'CVj

• •
oo

in
UJ
V -J
z <
« 3_i
»-< o<
cr uir-
<i zo
> 3UJ

X oo
z> OO
X ©e
•—

1

cc
X oo
< o©
X o©

oo _-*

• • o
o© o
com c
mm •
I '« < ©

II

r OO •

X
o©©o l<-

—

•

OC A
z oo
*-» ©c X
X oo oo© X

• • XomOK
AJX
-H

u.
CE rvjru c:
C —o
X rut-- r-

X Mm M
UJ c©mM C
O XM z- e-o «s
in • •

OS M
m m

> oo *
UJ r-o
o xo r-

oo K-

o -<x •

t— -•o M
in

ajm
• •

eo
e>c II

z —o _»
r-o <
m© oxc o
M© UJ
e©
-H© uj
M© x

Q
z
oo
u
UI
a
m

UJ
-i
CO

m
mm
mm u.

z
<

xm -«
Mm x

>

o
^ I
<- M—
X U MC X
< O oo O
> -I cc u. 29



(M

in

zu
a

»- Iflf)— mr-
itin

A • •OO
KO
a
a

o©
• •

r>ec
••in

<
o
zo
z

z

»- ©cr
* -c

o>»e
ir.tn
• •
OO

in
UJ
u _J
z <
< 13 _J
-* o<
cr UO
<i ZO
> DuJ

X 00
in

X
0000

>-

X
00
00

in

z
0000
00
• •

in coo
-4 cr>© •

in
UJ R

>- a z 00 »
z> z> 00 U.

-J x 00
UJ *—i 00 A< O z 00
O K-* 00 cZ a x 00
a. 00 cc<
CO

• •

00
f-lT

a

_l »-

< Li.

tr ON- OU ino
cr <o N-

•-< a (njcc tv

- UJ CO00
00 z

in - ON <£

»-i
in • •

10

> <oa 31
UJ IMO

mm O
Ot> *•

0- om •

(- CM-* m
in occ

• •
CO-*
-*-< n

{ z co _J
< eo© <

1

LU r\jo 3
X 9-0

|

-*in UJ
^-*-
oco UJ
o»c cc
r • <
som
»h© in

i

UJ

z
in

z cor\j
<

t— ryo
<

•* >
UJ i

_j 1 •«

CD
« X
•H tv->
tr u t\*o ct< ©0
> -J CO u.

30



- m<x>
mm •*

o <>*>
+- A • •
c* oo
mm BO
• a
f^ a
fu

> b. «vo
a. , a • •

« <Cf^
=> mm
a
E
UJ
u.

• h- —r>
>- rw^
< 0\T\
o *-*
m • •
UJ OO
»-

o tf»m UI
•* t-> _J^ z <

< 3_l
•* f3«t
K UJO
<X 20

r > 3UJ

UJ

V

in

10

in
UJ
a
=>
o
UJ

o
a
a

in

<

in

m

x 00
3 00
3: 00
-. ©o
>< 00
< 00
x 00

^-r- cc
• • c*

coao <t
IV

1 00 »
3 OO U.
I! OO
•— OO A
Z OO
•-• O© I
X 00 O

or-- ac
• • a.

r-r-

U.
a ocv o
o r»c
a in—

«

r-
a #-« ru
uj eot>-

-*- o
o mm z
*- 00 <
in • •

00 o
m

> —o x
uj <o©
O •—<*) in

o in-« •
»_ qdo —

•-•ru
• •

00

— r»co
J- e*ru— OK

coec
A • •OO
0T
O
a
a

u. ceo
o • •

IT—mm

K COrv
IT CO
0<r
mmm*
• •

©O
1 1

m
UJ
u _i
z <
< 3-1
•-« o<
a UJ3
« 20
> 3UJ

X OO
3 OO
x oc
•— oc
X 00
< ©o
X OO

00 —
• • ©o© ©
inr- o
rur- •

o
n

X o© -
3 OO U-
X ©O
•-• ©O A
Z OO
>-. OO CE
X OO O©0 a

• • a©o
nru

cr on O—M
or inr^ r\j

K <C£ M
LJ o*-*

f>-in O
O f^o z- •* <
to • •

h—

> 0>-« T.

UJ <>—
>o>c LOmo h-
—tlM •

*~ n—

<

m
coin
• •
tnf-
m-< II

z OO _J 1 z 0T0 _i
< 00- < 1 « nm <
uJ ru» 3 1 UJ f-m D
z -*f- O z —«n O

*>f- UJ run UJ00 inn
o-t UJ <on UJ
fUfV a inn c
• • < 1

• • <
COCO

m
u.

u
z
<

o^n0© in
u.
CJ
z
<

X z 0— •-*
1 z m© •-*

0. ivm cz
< 1

m run or
<

— > •* >
UJ 1 UJ
-J •» _j ••

CD CO ©
« X 1 X
•-" f^- •—

•

f—-<

OC o<c or cr 00 cr.

< 00 1 < 00 O> -J 00 u. 1 > -1 <C<0 u.

©
ecec

00

• •

in
UJ
u _j
z <
« Z3_J

or uj=>
1 zc
> r>uj

x OO
3 OO
X oc
mm ©O
K OC
« OO
X oc

no* m
• • o
.^o ©

©

H
X ©O -
3 ©O U.
X O©
ft ©C A
Z oc
mm OO CC
X oc o

<©in a
• • a.00

b.
a *o o
o mtO
or eoo" mm

cc o— r>
uj rvjec.

eci^ a
O fO-« z
f- ©0 <
in • •

oc r^
M

> ron 3
uj «rvj
o i^n <»•

o>© ©
O mt<X> •

t- fU© 4-

m 00
t\>—

•

z
<
UJ
X

r-o
iTo
coo
CVJ©
•*ir>

rvjac

• •
mm-Z)

CO

z
<

aorvj —

1

run or

or u o>f> or
< O OO o
> _i o-o u.

on
or\i
iv»mm
• •
00

B
O
a.
a

u. r-.©
o • •

mm

»- eon
f-n
mtmm
OO
• •
©e

m
UJ

z <
< 3_J— o<
a ujr
< zo
> 3UJ

X OO
3 ©C
X oc
•-1 ©O
X 00
< 00
X O©©o *

• • Qf

mto ru
O

N
X O© -
ID ©© U.
X OO
•-• OC A
Z OO
mm ©C CD
X ©o O©o a

• . a—

©

b.
ct inrv
c —
cr 00-* n
cr ©— (V
UJ «-*r—

f^-C e
m-« z

1- — CVI «s

m •

o©
n

> —

c

jj

UJ 00
O CMV >C

>o— ^J-

a n0>0 •
>- rjv>o ry
(.0 «oc

r-rvj
• •
0—

•

z
<
UJ
X

m
<

UJ

CD

©O _JOO <
©:\i 3©— OOO UJ
m-^
rum UJ
o*t cr
• • <
IMM

m
UJ
o
z
<

run or
<
>

©
x

©•o or00 o00 u. 31



r-

•
IT

— «NJ*- oo— «mm
a • •

o©
ao
a
a

u aco

X
Id

»- mrvj
mrvj
tVJf>

<cm
• •
oo
1 1

l/l

UJ
O -1
Z <
.< 3_J
•-< o<
cr UO
« ZC
> 3UI

Z oo
in

z
oo
©c

V
X

oc
oo

in
z

oo
oooo
• • r-»

in oo
rvjrvj

>-i

•
in

UJ
o

>- a z oo N
3 z> oo «

_J O z oo u.
UJ 1—4 oo

< «_> z oo A
o ¥M oo

2 a z oo cc
a oo o

< • • q:
»- #-rvj q.
in
UJ

_J

<
a 0***-« u

U o
a.

mm
rnec

o
-< a

UJ
mao
~«\j

GO

- no ao r-m z
to »- oco <

to

in

m

< o> _l
oo o
o>o u.

»- oo— o©oo
A • •oo
CD
o
a
a

*o

.

• •
r.o
<s-m

r-rg
m-o
e©
• •

• i

in
UJo _»
2 <
« S_J
—t o<
a w3
< zo
> 3UJ

N

CC «—

•

o mcc
tr Men
or mm
uj mcomm c
o eoeo Z
in • •

mcc ru

> an 3
LJ ma>
O »--» m

un—

•

r\j

O Off •

- ~*m sO
in ©m

ir>r»
• •
aco
-»•* ii

z r^-o- _»
< m<\< <
UJ 30-* 3
Z rvjrvi c

•»>» UJ
-*<\j

r-^- uj
OfVJ oc
• • <
<co m
*-*m uju

z
* <
O Z com i-i

in cvjm tr

~ >

CD

a <-> o*> or
< o oo o
> _j «o u.

(\jo

CDCmm

*<©

©o>
fVj-.
• •

i I

in

V -1
2 <
< 3_l
•-* o<
EC UJ~
<j zo
> Z>UJ

z oo
u oo
z o©
1—

1

©c
X oo
< OO
z ©o

©o 0^
• • f—

1

oo C3<a

x o© •
D ©o u.
2: oo
—

<

oo A
z ©c
-* OO X
r ©O o©o a

• • Q.

a

cc 0"C o
o om
cr rvjrvj r»

a mrvj M
UJ r~oo

<5© C
o © z
t- «-m «
in • •

-*-» OJ

> coo
UJ <om
Q f-rn

c--*
a corn
>- 0--0
10 fVjO

\nr-
• •

ro*
fVJ(\J

z
<
UJ
z

OfVJ _J
ruao <
•»'-< o—T o
r-—i uj
maD
0D-> UJ
t-tc cr
• • <

< z
z

CO
«!

DC U
< O
> _l

rvj-a-

eon
cvin

o>j? aoo O
<o<o u.

— Of)
»- mr\j— m>£

A • •
OO

cr
o
a
a.

u. o-c
o • •

mm

»- <M©
C*f>•O*
• •
©o
I I

m
UJ
u _J
z <
«x Z)_J
•—

(

CJ<
a UJ3
•i ZC
> =>UJ

z ©o
3 ©o
X OO
•—1 oc
X oo
< ©o
z f-ru

~<\j a
• • t\j

oo
•
O
r

X OO m
r> U.
X

u.
a com G
o ns
cr mr^ in
a »-<r^ fvi

UJ <£)(%J

03 C* Do OO Z
»- o© «J

in • t

o© f\J

n

>
UJ
c

m

z
<
UJ
z

©^
mo*
r>r\jmm
<iro©
• •

©o

sonmo
mm
-»oen
»©
<tmo©
• •

©o

I
z

_j
CD
•I

OC u
< o
> -J

u
z
<

<om •-•

Mm or

o
z

o>o ocoo o
<D-C U.

I- OO— o©
©o

cc
o
cr
a

oo
• •

me
mm

t- ojr>.
—X
ocvmm
• •

f-r-
i i

in
UJ
o _i
z <
<l r>_i
•—

t

o<
ct ujz;
<I zo
> 3UJ

X OO
3 OO
X oc
v-t ©c
X ©o
< ©o
X ©O

OO o
• • 9OO —4

mm o
rvjm •

o
II

X ©O »
r> o© U.
X OO
—

«

OC A
z OO
»-• oc DC
z OC oCO cr

• • 0.
mm
rvir-

cocc

k.
cr arvj O
o •CC
a IflN r-
ct -<m M
UJ mo

f-tv C
Q OOJ z
»- ruo> <
(/) • •

ot~- rvj

-«\j m



<M

- oo
_• oo

0» oo
r^ A • •
o> oo
«-• or

o
m BC
in a
Xu u. oo
cr o • •
< <ec
X mtn

c
zo

»- no-
o»s-
cc-»
<\JO
• •

e>a
i i

tn
UJ
u -i
z <
« 3_l
•-» o<
a iur:
<3 ze
> Z>UI

z oo
in 3

Z
oooc

> *-< ocoo
in <

z
oooo
oo
• •

01 r-o
rvjee

m
o

•-! •
o

tn
UJ N

>- or z oo m
z> => oo U.

_J a z oo
UJ 1—

•

oo A
< u z oo

o •—

«

oo a
z a z oo o

a. oo a
<

UJ

• •

oo*MX
a

-J

< u.
a (V»w oo o •*(?

cr oo h>
1— a

UJ
ocorn <\i

»- rvjo Do (MO z
l/> »- o»^ <
«->

in • •

TO

*- > C\JCT> 3r

UJ r>o
t/> o otn t»

O^ M
o" -oin »
»- C»—

•

CM
i/) o-cc

z OO _i
< coo <
UJ (vo D
z »o a

-«*n UJ
r-r^
oco UJOO cr
• • <om
0DO «/)

OO- U,

z
«/) <
o z eorvj •—

«

H rv/n cr
<

»• >
UJ
.J •*

CO o
r^f->

X
ce o OO or
«i o oo o
> -J OO u. 33



m
xu
er

o
2
O

e
o
3

_ c—
»- •*•
— ceGO
A • •
oo

a
o
Cr
a

u coo
c • •

X
UJ

tit IT

t- (VJOD—OO

in
UJu _i
z <
< =>_J

••- o<
a uo
< 20
> 3UJ

X 00
in 13

X
00
00

>
K

00
00

in

lO

<
X

00
00
nc
• •

00 so in
m

—• •

LO
UJ n

>- a X 00 •
z> z> 00 u.

-J X 00
UJ • -« 00 A

< u z 00
l-N 00 X

2 cr X 00
a co DC

<

in
UJ

• •

r-so
Ci_

_l

< u.
cr ©in

U f^cc
or (/")<£ r»

>-• a
UJ eon

M
»- —O Ono 2
m t- 00 «i

m • •- 00
fvJ

in

> —

m

»
UJ <or*-

O "-W1 O
-«0 Mo moo •

t— OOOD —•
10 oec

2
<
ji

X
UJ

I
a

CO

om
con
M-<
•fir
oec
C»-*
OlTi UJ
run cr
• • <
sox

i
w

S S1
1-4

cc

>

coa-
r\lrg

o
X1 r>-cc

a i_> ©in a< o 00 o
> _l OO U.

— <vi©- <*— mm00
A • •

OO
CO
o
cr
a.

If. IT
fW-»

H- O*
f^ec

©c

(A
UJ
<-> _J
2 <
< 3_J
•-» o<
cr uj~
< 20
> 3UJ

X OO
3 OO
X CO
*~4 00
K oc
< 00
X ©0

00 •—

<

• •

00
inn
(vim •

H
X 00 •

00 U-
>: 00
»—

4

oc A
2 00
»—

•

00 CD
X 00 O00 cr

• • a.00
nco
^t

u.

a oec c
»-c

C£ inco C\j

cr COO (VI

UJ CMD
K-tf c

O NA- 2
t— 4*AJ <
I" • •

r-o n
n km

> e— 3E

UJ o-*
oec
inc —

a i' * •
»- n-* P".

CO
eon
• •

in co

*—

<

n-» II

2
<
uJ
X

er«- _Jno <
f-o D—"O o
rvjo ujmoOO UJ
mo cr

aoen 10

co imoj a:
•<

~ .>
ui
_i '-

co o
«! X
—1 l-CO
cr <-» olo a
< o 00 o
> -J 00 u.

oc
o
a
a

nm

AJIT.

CO
OAj
• •

in
UJ
u _i
2 <
< 3_l
i-i CJ<
a uo
< zc
> 3UJ

X 00
3 00
X 00
»—

I

00
X 00
< 00
X 00

no —*
• •

-*o

•

h
X 00
3) 00 u.
j. 00
—

*

oc A
2 00
M 00 CC
r 00

on ct
* • a0©

u.
cr <oon
cr co- 01
Gt on <\J

UJ nje
con eO n—

•

2
»-- ©o <
m

<v

> rw x
UJ Or\j
o f^o nen —
o -co .
»- (Vi^h eo
in ©r~

(MO

O©

2
<
UJ
X

f-rvi _i
tnc <
50O D
fvjr- cs
-*o uJ

CJ0J LJ
©-» cr
• • <

10
b.1

u
2

Z coo «
(\trvj a

<
>

UJ

co ©
<r x
cr u ©in ac
< o ©o o
> -J OO u.

— rvjee
»- 00— p-f^00
A • •

OO
or
o
a
a

ecr-
AJ4»

eor>-

ox
cc-»
cccc

in
uU _J
2 <
« =>_l
•-. C3<
cr ujd
« 20
> 3UJ

3T ©o
3 ©c
X oc
•-1 oc
X OO
< 00
X 00

CO —
• • ©
«rn o— o

H
X ©o »
13 O© U.
X OO
>-i O© A
Z OO
«-t ©o CC
X OC o00 a

• • a
—•©

U.
cr in*— CC

cr coc n
cr OC AJ
UJ —inKC O
O mc 2
t~ — •* «s

10 • •

oc
.TO

>
UJ
o

in

-«©
«OAJ
CC
<oc
oc
C»N
oo-

• •

©0J

Z 00
< ©o
X ©o

cc
mo
00

11

u.

t\j-<

U)

in
ui

2
<

f\t(\j cr
<
>

co o
<t X
•-I NC0
or u> ©in cr
< O ©o O
> _J OO u.

34



o
O

in

x
<_>

<
z

o
zo
z
m

— r-m
»- <Vi<\J— r-t-

COCC
A • •

oo
CC
o
a
a

ino

in
faju _j
z <
< 3_J
1-1 o<
« zo
> r>u

ui

Z oo
in 3

Z
oooo

> oc
oo

m

in

<
Z

oo
oooo
• •

oo
rvjoj

o
•-*

in
UJ

•

o
V a z oc

15 z> oo »
_J O z oo m

UJ •-» oo U-
< u z oo

o t— oo A
z a z oo

a. oo cr
< • • o- *(VJ Km a

UJ
_l -
<

a o~
<_> o in in u.

a in-* a
-< a. mr-

UJ ~<m CD
t- mr\i

o f>-in o
in »- O-i 2

in • V <
f* -*\J

CD

in

eo-* X
r-inom in
orvj o
*—> •

^s --«

-<tn
o.*

o
X

Ll)

in*

Z fVJX _j
< ojp- <
aJ r\J»- 3
Z OJf- o

MP- uj
fAJf-

CS|f— UJ

• • <
in
bJo
z
<

<

CD O
«* X
>-> r-ec
a u ©in cr< o oo o> _J oo u_

- oo— ocoo
A • •

oo
CO
o
a
a.

mo
cr
in in

1- -#m
ITmm
ca
• •

cocc
furu
I i

l/l

UJ
u _»
z <
< 3_>
»-* o<
or UO
< ZO
> 3UJ

X oo
3 oo
X oo
f-4 oo
X oo
< oo
j: oo

oo o
• • o
oo tn
~o piMm •

o
u

z oo »
3 oo u.

r oo
*-» oo A
2 oo
•—

t

oo CC
3: oo coo a

• a.oo
*o
•~> C\J

u.
a ~-+ c
c r>—
a MM r-
cc in-* OJ

UJ me-mo a
a CD* 2— om <
i/i • •

m*
M

cun X
mrvj
«CD O
inec *on •

»«-* •—

«

OCT-
mm
• •

om—f\J II

m

z e-— _i
< meo «
UJ =3 -* 3
X M— o

-*C0 UJ
«-«-*

f-—< UJ
oec a
• • <«*
om in
r«n UJ

u
z

* «t
o z cor- *->

in mm cr
<

~ >

co o
<. X
-. r-co
cc i_> om cr
< O oo o
> -1 OO u.

— -*m
»- O©
•— cooMM
A • •

OO
cr
o
a
a.

u. oo
c • •

mrr
mm

m
UJ

z <
< I5_Ji o<
a UJ3
< zo> Z>UJ

II

X oo •
3 oo u.
I oo
•-! OO A
Z oo
>-i OO CD
X OO Ooo cr

• • a.
r-o

cr o-* O
o oin
a M-« >o
cr mcc f\j

UJ r-rvj
*-i a

o *o z- HfO <
in • •

*-^ r-

I
»-

> CO-* X
UJ oo
c r-rvj o

o>o o
o com •

f- OO rD
in mm

m^
• •

mcc
rvj ll

z
<
UJ
z

r\j-c

mo
coo
r-o
• •

cr>

< z
z

UI

CD

<

u
z
<

rgrv cr
<
>

o
x

r-oc
om aoo ooo u.

— OOD
t- ,©eo

PJtVJ

cc
o
cc
a.

u.

c
mo•

m
UJ
u _J
z <
« D_l
»-i o<
CC UJO
< zo
> 3UJ

X OO
3 oo
Z ooi oo
K OO
< oo
Z r-o

—o O
• • rvjoo *

o

3

b.
cr coo a
O mrv
rr m-* «
cc -"O r\j

UJ OP-
ecm c

o oo z:
f- oo <
m • •

oo m

UJ
_l
CO
4
cr
<
>

> —O 3»

UJ orvj
o o-< (VI

mrvj m
O OCC •

h- mcc oj
m -*oooo

• •

oo

Z COO _J
< mo <
ui mo u
x -<o o

oo uj
•*—

•

-*m ujoo or
• > <oo

in
UJ
u
z
<

2 om «-•

rvrvj cr

r-cc
o om
O oo
_j oo

- oo— CO
oo

A • •
OO

CC
o
a
a

mc
• •
cr
mm

H f-ccmm
*o
rsr.
• •

cocc
I I

in
UJ
u _i
2 <
< 3_i— o<
cr U.O
<s zo
> 3UJ

2u

3
X

>c

3
j:

2

OOoo
oc
oc
oooo
oo
oo
• •

oo
mo
r\j-»

OO
oooo
oo
oo
oo
ocoo
• •

mo
rym
eoo

m

o
z
o
l_>

u
UJ
a
in

ui
-i
CO
4
X
<
>

m

r-cc
omoo
oo

o
X
:r

D
u.

35



—< —

<

* •

o o
cm n

o r j

•o <o
cm cm

3

LJ 3

o o
o o
o o

O D
rs c *°

!

-1 -t 1 ( •H -ri
1 1 tH 1-t

^~ O O ! r— O O ! (- O O
* O O ! f O O 1 C O OO O 1 O O 1 O O

• • ! • •
1 •A „ m

a
O O 1

1 A
O O 1

1 oa
O O

o !

1

O 1

1

1

1

~ 1

1

ti-

u.
1

cm o ! u. 03 O 1

ll. T O—

1

• i

o n i

T T !

1

!

i

C3

r*: in

1

1

1

1

M
CQ<r

—
i

is ro
<? cm
O CM !

3 rs !

• • i* -i i

!

«

3 -1

W cm
3 cm
ro ^-1

02 3
—( ri

1

1

1

1

1

1

1

1

1

!

1

f- ss «r
00
r*>

CO

cors

tn
I

I 3 1

1 3U ! Ui 1 ui
_) _! 1 CJ _l 1 u _L
2| CC ! 2 ^£ ! 2 <L.
<t

5 5 i

C 3 _l
3 <Z

|

;

<r 3_J3 <r'~

S P
'> <r

ill 2
2: 3

i

i . 2 53
i

5 3 Ui i

• 1

1

3 3 Ui

jr

i

o o i r O O
1

i

1 2: O O3 O O ! 3 O O 1 3 O O^ O O ! 2: C O 1 2:
t-* O O ! rt O O 1 rt o"X o o X O O 1 X c c
SE O O ! <r O O 1 <z£ © O ! 2: O O i

t-i i

2: CO
• * © J • • O !O O HI 1 T-l O O ! T CM r'i

i? 5 -* ! O ! O
O !

UI
-J

<c
3

cj

O
O U.

rs rs

c r«j Q
rs «r
Eft CS rs.

T O cm
3 3
^ LI Q
•**i rV>. 2d d <£

"0

3- -!

•-h rs.

i:0 O
3 -0
S3 3

o o

rs ri
o cm
o o-
S3 -0

X !

2 -0 _l !

<r 3 r j <t '

u r j cs 3 !

*r t in
sO (M Ui 4

!> i>
I

•0 U !

~i a a. i

• • € !3 3
Ui I

U i

U I

2 I

<r iz 3 rs. M I

r-4 rg CC I

<t I

3> I

I

D o
o o
b o
o o

5 o

ci or; o
3 HH
ui

3 o
rs a
rs -c
»r in

rs m

CS n
s3 S3

fc-i —i Cs
I- no3 S3 cs

3 O
'Sj S3
n -j

r-i !

CM

NT 3
P

CJ T Q 1

ill 'jT !

T l-j i

liT LT lC !

• * sX 1

CS CS 1

CS CO CO 1

tH U 1

U 1

2 I

<r 1

?o ri M 1

rj T4 cc: 1

« 1

-
3 !

J
••

i _!
o

3 00 c
-I -z u.

o o
o o
o o

o o
s; -4

•j. 1

l

l

1

1

1

U. !

iV S3 S3 Zi 1

C2 «r 3 1

|V 3 T S3 !

'r' s3 O CM I

Uj ~i rs 1

3 M C 1

Q ro in 2 :

w- <Z !

rrt * •
I

fs. 1

CM 1

1

X !

k- 1

m i> M ro 3 !

UJ S3 UT 1M rs -j 0- '

cs »-i O !

Q T CM • 1

k» ~J rH 3 !

CO rs.
1

r 1 i

O o

rs rs
LI O
3 T
~i rs
T O
M rs
O CM

-< o

3 rs
r i cm

rs cm
o rj
o o
S3 S3

a 1

uj 1

tc 1

<i 1

CO I

UJ I

U I

2 !

<I I

CC I

<r 1

3 1

3Z
3
21

2
r-t

2:

o

3

3

UJ

1 a
! <:-

cc
I c
I 3

CJ
3

o o
o o
o o
o o
o o
o o
o o
o o

<n rs
rt S3
3 «*

O 3
rt. S3
rs cs
mcs
rtO

O.O

2

CM

3
UJ S3 u0

3
t-i cs.r-j *-i

S3. S3 rs
£3 sauo •

h- o.rs w
CO S3. S3

rs-?. -

0.0

2 O « -J
<r O.S3 _ <X
UJ o-ro , 3
2: O.S) 3

o.m "

UI
IJT.S3

rj.n UJ
S3.rt Q£
• . •

. <x
CL~<

.. CO
. UI
• ~ u
• 2

2 <r cm r-l

CM CM flt

- <x
3

rs-j
o rj
o o
S3 S3 36



<M

H- oc
a» oc

o> CO
r» A • •
o> oo
•-i

o
• a.
in S
Xu u. <7>e
DC o • •

-*Ji

m

UJ

Z oo
</i 3 oo

I oo
>- I— oc

X oo
tfl < oc

3: 0000 <*)

• • (VI

tf> t~m o
<\l-* o

** COO* •
o

in
UJ M

> a x 00 »
3 3 OO U

-J O Z OO
UJ 1- OO A

< O Z OO
o •— 00 mZ EC I OO O
a. 00 cc

CL- COMw mo>

or rvjtr o
a oo> •** a om (\j

UJ ^^
•- r\r»- co <\jm 2
VI t- oeo <

t/i • •

to

> rvirn 3
UJ HN

0* a
oo* in

a ON •

\- air m
1/1 occ

• •

•*o>
f«-n N

z <0O -1
< COO <
uJ *Vj© Z>
5: *o <3~o Ul

h-o
O«0 UJ
«C3 or
• • <
oei
coco 1/)

«ec

z
in «t

z coin •—•

t- (\J<\J a:
<

•• >
UJ
_i ••

CD
«X X
•-• r~co
a: Oifl a:< OO
> -J <CD u. 37



m

o
or

o
zo

n

— intu
••*

A 4 •
oo

(T
O
a
a

U
c

Id

in

in

wi

in

••©

r\jn#©
COfVJ
f«-ec
• •
oo

m
UJ
U J
Z 4
< :d_j
*- o«
« zo
> 3U1

X OO
3 oo
X OO
•-i ©C
X OO
< OO
X OOOO

a
a
U)
U
O
a
a.

in
UJ

u

m

in

o
x

co

en
<r

oin n

c
X OO
Z> OO K
X OO •
*- OO u.
Z OO
>-• OO A
X OO

OO CC
• • o
•*~* or

a

cr e©
o mo u.
a »n—

•

o
a nm
ui -*~> co

no
o f-o* o- <xn z
en • • <T *

> a>-> x
UJ t>~-

*

O -co -s-

©t>» n
O -*—< •

- OMTl —

t

m —•©
oco
• •

mm

Z rvj© _i
< no <
uJ f\Jo u-
X c\J© o

ryo uj
c\J©NO UJ
fVJCO cc

^ • <

I

*
z c^in •-•

<
>

O
x

^r\j
i_> onj oc
O oo o
_l OO U.

KMT

- ODCC**
ooco
• •

eoccmn
1 l

m
UJ
u _i
z <
< =>_l
—I o<
a uo
< zo
> =>UJ

X oo
a oo
X oo
»—

t

oo
X oo
<J oo
X oo

oo Cr
• • ^-
oo <?

~o B>
(\j< *

o
n

X oo •
13 oo u.
r oo
»—

i

oo A
2 oo
•—

<

oo X
X oo ooo cr

• • a.oo
eoj
~<n

u.
a —

o

c
o no
CC c\ir\j r-

cr in— nj
UJ ne

inec o
a eon z
H oo <
tn •

W) r~
IV

> a* »
UJ n©
a —o n

tn— o
a on •

>— ~.j-i »—

«

in ©01
inrv
• •

ee
—.—

•

H

z
<
UJ
X

inr- <
CDiT) 3
MOC O
-CPU UJ

UJ
cr
<

o
w

cc u
< o
> _i

©f\J
• »

onoo in
•-•n UJ

iU
!Z
i<

coco —<
rvcvi 3:<

:>

o
x

oru a:oo ©
oo u.

— in*
»- #>*— coc

oo
A • •

OO
ec
o
a
a

k. »-«o
O • •

ITiiT.

OO
co<roo
•»
• •
oo

in
UJu _i
z <
< 3-J

a uir>
< zo
> 3UJ

X OO
3
X

oo
oo

~~ cc
X oo
< oc
X oo

oo <t
• • r-oo rvj

on n

X oo B
3 oo u.
X oo
-< oo A
z oc
>—

»

oc (X
X oo ooo cr

• • a.
f~>*
+PJ

u.
a 0>0 c
o oo-
cc OJCO f-
a nee IV
UJ r-o04 a
o •*r- z
»- o <
w • •

•«n
(\j

> coo Tt

UJ oin
o f-CO <oen <s

a eoo •

»- o»n ~*

in (\j-*

in-a-
• •
ncr
pj-. ii

U-

z en _l
< (VJ-* <
UJ •-< z>
X •-ir- c

r^in u
incc
corvj UJ
r--* cr
• V <

J

UJ
_l
CD
<
OC «J
< o
> _l

u
z
<

COCO -•
rwoj or

<
>

X
c-rvj

o(\i aoo ooo u.

— IVKVJ
H- +&— aa©o
a • •

oo
cc
o
a
a

ever

in
UJ

z <
< r;_j
•-• o<
oc U-D
< zo
> 3UJ

X oo
o oo
I oo
*—

t

oc
X oo
< oo
X t~o

cc
• • r\j

oo rvj

o
o
N

X oo »
=5
5;

u
A

z—

<

CC
X o

a eca o
o n-*
CC iniv n
cr r^n <\j

UJ OlT
ecir Da oo z- oo «c

in • •

oo IP
(V

z
<
UJ
X

-^n
oirton
no
o-.ns
oo
• •
oo

eon

inn
— ecoo
*^-
•*r\j

oo
• •

oo

n
x
z

CO

cc u
< o
> _l

V
z
«a

o-* •-
oji\j -cc

o
X

r-rvi
org ocoo oOO u.

oonn
oo

in
UJ
u _i
z <
< 3-1
•-• o<
a Ljr
< zo
> ;>uj

x oo
3 oc
X oo
— oc
X oc
< oo
X oo

oo —
• • o
©o o
ifioo o
run •

ii

X oo »
3 OO U.
X oo
•-1 OO A
Z oo
•— oo cc
X ©O ooc cr

• • a.
inoMO
COM

a: cmv o
o *—
ac u*>f\j ^~

a —oo m
uj no

r-n c
O oco Z
»- (M-* <
m • •

oec k-

> -«o -x

UJ inr-
a mx r~

eo -h

3 r--H •

H <-

<

in
1/1 -»e

-HOD
• •

CVJ-*
©>» ii

Q
Z
o
u
u
UJ
CL
in

UJ
_i —
CD O
< X
•-i r-f\j

or <_> ©cm a:
< o oo o
> _i oo u.

38



- oo
«— oc

o- oo
f* A • •

o> oo
^^

O
m a

\T> a
r
u u. nc
a - o • •
•a c<
x in
•
>-

<
a
z - OO
o OJIVJ
z

WIN.
o> • •
m *-*•

m 1 •
^*

V)
u.'

u -J
z <
'< r>_i
•-I o<
a UJ3
< ZO

x > =>UI

X OO
(/)

x
OOOO

> •—

X
oc
oo

m <
x

oooo
oo
• •

m
f\J>C O

•—• ooa •

c
in

u II

>- a x oo
3 Z3 oo u_

_j O X oo
UJ — oc A

< <_> z oo
o *-» oo cc

z a z oo o
a oc cr

<

in

• •
commo

0.

-i >-
>-

<. u.
cc ivn cu o •+\f\
cr *C< r~

>— cc OI\( r\J

Ul •«*
»- f\JO cr

o fMO> z
in *- OO «i

•-•
w • •

I--

(\J

in

z -oc- _J
< (DOC <
UJ r\j-vj 3
x *» O

1 ll 1 UJ
t»-f-oo u>
<O>0 or
• • <ox
co-« in
*o> UJ

z
<n <O z COKO •-*

H fVKVJ or

• >
UJ
_J ..

CD o
<L X
•—

«

r>-<\j

CC o OI\J ct< o OO o
>• -J «K> u. 39



C*

in

o
or

o
zo
X
c*o

— ron

— oooo
oo

or
o
cc
a

u. oo
o • •

mtv
inm

z
UJ

in

in

in

in

t~ oo•*
ff»
f^K
• •
MM
1 1

in
UJ
i-> _l
z <
«3 D_J
•—

i

o<
ct UJZ>
<2 zo
> =>UJ

X oo
3 oo
X oo
«-i oo
X oo
« oo
X oo

oo- o
• • o
com •*

o-

UJ H
cc z oo »
3 r> oo u.
o z oo
UJ »—. oc A
u z oo
o l-H oo cc
X z oo o
Q. coo DC

• • a
1— r-eo
01

<

in

cc nui o
o -»cc
ct o>o o
or o* ru
UJ con

ino o
O nn z- oo <
w • •

OO O
i

ro

in

u. mo

M*

com
oecno
m-»

I I

in
UJ
U _l
z <
< 3_J

a uju
« zo
> OUJ

X oo
3 oo
X oo
*- oo
X oo
< oo
X oooo —

• • ooo oon o
mco •

o

X oo »
D oo u.
X oo
—i OO A
Z oc
i-4 oo cc
X oo OOO CC

• • CLoo
f«-C0

cc tviec c
o —o-
cc rwco •—

«

cc oo ru
UJ oin

M-* o
Q •ON 2
»- inM <I

in • •
mo n
n ru

> in •x 1 > rx 3
UJ mt- UJ 0<*
o —»n n i o oco —

*

f»o O 1
—•o* n

o- oco •
I o o««* •

- oec ** »— o-* M
in cocc

• •

oo
n i

U. 1

»
i

in o—on
• •

oco
M-*

n

ii

u.

z oin _i i z mf- _i
< rvjco < i < ino <
UJ ce>—

.

3 1 UJ •»o Z>
X in ir> O 1 z ino o

c\jco UJ 1 -*0 aJ
CK*"4 ino
oin UJ 1 •*o UJMn CC 1 ino X
« • < 1 • • <
CO 3)

m i

U 1

Z 1

«X 1

con tn
UJ
o
z
.<

X z r»-ir» •-**
1 z ru* 1**

Q. mm or i

< i

CD MM ICC

<
•• > i

•* >
UJ UJ
_J ~»

I _J ••

CD O 1 CO lO
«T. X 1 4 X
•—

«

Meo »*-l MOD
c: o tv\n CC 1 or u> Mm or
«r o oo O 1 < o oo o
> -J oo U. 1 > _l oo u.

»- oo— ocoo
A • •

oo
CC
o
cc
CL

u. oc

inm

»- Of\j
•*•*
MOJ
OO
• •

f^f^
1 1

in
UJ
i_> _l
z <
< ZS-I
»-« o<t
cc UJ3
•I ZO> 3UJ

x oo
Z> oo
X ooi cc
K OO
< oo
X oo

mo oj
• • rvj

oo &

X oo -
3 oo u.
X oo
*— OO A
Z oo
I- oo cc
X oo o

run cc
• • a.oo

u.
a oo o
o eon
a •»-» m
cc on fv,

Id f^(7>nn D
O U 1 Z
V- oo «t

in • •
oo o

> nc^ X
10 mrvj
o ojo o

—r^i o
o MO •
1- w^*-* •—

I

in oo

z r-r\J _)
< oc <.

UJ -*0 3
X f-r- crOO UJn

h-M UJ
m* a.
• • <oo

in
UJ
u
z
<

z »-o •—
Mf\J CC

<
>

UJ

CD O
«* Xh MCC
cc o m-ji or
< o oo o
> _J oo u.

— OM
»- (VN— P1K1nn
A • •

OO
CC
o
CC
a.

o-o

IT ITM*

- on
coo
con
o-o
• •

oo
I I

in
UJO _J
z <
< Z>_l
•i o<
cr u-o
< zo
> 3UJ

X oo
3 oo
X oc
—

i

oo
X oo
< oc
z CO

CO •—

•

• • cMn o
»—* o

•

o
H

r oo m
3 U.
r
«—

•

A
z
•-- CC
X o

a.

cr r--* C2
o OCC
rt •to- —*

cc aao- M
UJ om

cc O
o o-o- z
t- o-* <
in • •

oo
M

>
UJ
a
Q
»—

IT.

Z
«I

no
moo
M<y
oa
inc-

oo-
wo-

-*o
oonooo
rio
Cono
—

o

CO

ii

u.

in z

UJ
_i
CD

CC o
< o
> _l

in
UJo
z
<Mm •-<

Mt\j or
<
>

o
x

MCC
Min ccoo oOO U. 40



o

x
a

<
c
z
o
z

— »>-«
in in

A •
a©

s
o
a
a.

orv

z
UJ

t- tno
on-
a>omm
• •
©o
1 1

m
LJ
U -1
z <
« 3_i
—

'

o<
cr UJI5
< ZO
> 15 UJ

Z o©
l/l 3

z
o©
oo

>-

X
o©o©

l/l

l/l

<
z

©o
o©
o©
• •

»n©
ro

—

•

u

o
•

©
>- ac z OO

z> 3 O© H

_l Q z OO m
UJ •— o© u.

< (_) z oo
C •-4 OO A

Z x z OO
X OO DC

<t • • O
1- rtftj cr
W Q.

<
u

Ul

a O.—
o ©in u.
cr —•- o
cr mf-
UJ OM
D oin c
»- m-* z
m • • <

s

in

> -* x
LJ —«in
o on a-

r~fvj <\i

Q i « •
H inr- *-*

in om
co-r

z

o
z

ino

oo _iON <
Of- 15
or- cs
Of- uj
or~
o*- uj
eat~ cr
• • <o m

z ino

CC <J
< o
> _l

o
X

rvjeo

(\tr> ccoo OOO u.

cc

o
a
a

<\|C
• •
en
mm

KtN »- —>r*>
OS) ON©
COO S)S)OS oo

in
uo _«
z <
< 3_l
<-• o<
CC UO
< za
> DlL'

Z ©o
3 ©c
X C©— ©o
X ©o
< OO
Z OO©o c

• • ©
oo o
oo nn •

o

Z O© -
3 oo u.
Z ©O
•-I ©O A
Z o©
•— ©O CD
X OO O©© a

• • Xoo
rvo
ro(\.

cr o^-if o
o o—
CC (V\J n
X *•»» (\j

uj or»
s© o

o n* z
y- Oin 1
m • •

n-* o

> in x
uj orvj
o <ctc ©

—>s in
O Of! •
>- in<» ««
in mo

ojin
• •
on

— .-m
»- mo— oo#*

oo
cr
o
a
x

U. K>©
O • •

rim

in
U'
u -i
z <
« 3-1
•—

i

0<
cr LJ3
<. ZO
> 3LJ

x oo
3 o©
Z ©c- ©c
X oo
< oo
Z o©

OO —
• • ©o© ©nn o

X oo •
3 o© u.
X o©
•-H ©C A
Z o©
»-< ©O CE
z ©© o©O CC

• • X©
nj->

cr © a
o om
cr ao-* <o
a; s>s> rvj

uj nrvj
•*•— c

a f-O z
h- «c <:

in

rvi

> O* JT

UJ mo
o 0D(\J ono "»

a old •

»- no in
in rv

•ro
• •
OS

z
<
UJ
r

nf~-O
-.,£>

N-O
m<c
S>^5

•••£
• •

o«

rvjrvj

cr «j
< O> _»

o
x

OJO)
rv*n croo o

— <cc
»- m— n-n-

mm
A • •

o©
CC
o
a
a

u. o©
o • •

NN
<•*

1- n«c
m*oo
mm
• •

cc
1 1

m
UJ
o -1
z <
< 3_l
1—

•

o<
X UJI5
<a ZO
> 2LJ

X ©o
3 ©o
z ©c
-H cc
X o©
< ©o
z oo

~->c r»-

% • o
oo N-

•

©

z ©o ••

3 U.
X
*—

<

A
z
*—

1

CD
X O

u.
X oo a
o etvj
CC r\j~* tn
a no ro
UJ \r>r~

inm D
D CO ~z.

»- oo <
m • •

oo
00

o
»-
m

no
mrvj
n—

«

oaj
-*s
f-OD
MfXy
oo
• •

no
nc
no
s©
©o
r>--*

o©
• •

o©

n
x

UJ

CD

<
•in —
rorw ac

•<
>

x
(MS
fMui cro© ooo u.

— oc
o©

o
X
X

in

>- «m
f-e
momm
nm

m
UJ

z <
< 3_J
•-• o<
X UJO
< ZO
> Z)UJ

X OO
3 OO
z oc
•-* ©o
X OO
< ©o
r o©

©c -»

• • IToo o
so o
n-»- •

©
H

r ©o •

3 ©o u.
r: ©o
•—

•

oo A
z ©o
*-* ©o cc
X ©o ooc a

• • CLo©
©m
OJO
• «. 1

u.
a f\J-< Q
c —*-
a rum h-

a MO l\J

UJ otnm© C
o SCD Z
>- © <
LO • •

s>m o
*-< M

>
UJ
o
o
m

©n
sooo

oo

•»s

41



OJ

m
xo
a

— «-*
»- in-©— oooo
A • •

oo
a
o
a
a

u. *o
o • *

mm

<
o
Z - •X
O w
X oin

eoec
o> • •
o NMM
•*

uu _l
z <
< 3_1M o<
(X LJ3
< 2CJ

X > =>UJ

X oo
(/> 3

X oo
>- ocoo
in <

X
oo
oooo
• •

IT

in oo in
r-,

•-i

UJ

©><?> •

o
n

>- a X oo •
3 3 oo u.

_i o X oo
UJ •—

•

oo A
< o Z oo

o •i oo OC
z a. X oo O

a. oo or
<

UJ

• •

OJ
f-f-

Q.

_i

< u.
tr r>in o

u c inm
a •*o <*

»-H a.
UJ

Mlft
«—

i

IM

- ON c
a o»m z

in - oao «l

»n • •
•—

i

Oih-
OJ

> oin :x
UJ r\r-
D ino ~*

OJ inO o»— •

»- MlT ~-»

in oor

• •
eoo-
-*ro w

z OO _j
< CDO <
UJ fVJO 3
X -eo 3HO UJ

r-O
OS UJ
<oa> cr
* • <
OD'n
•-IC0 in
o>oo

1

Ul
<_>

z
in <I
o z OJin —

1

- C\X\J

•• >
uj
_j

1

M
cc o
<3 a:
•—

•

CJCD
3: <_> ojm QC
< o oo O
> _1 «o u. 42



APPENDIX A5.2.1D

Time Series Analysis UCS FORTELL Box-Jenkins Package
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APPENDIX A5.2.1D

Univariate Time Series Analysis

a.) Background

Time series analysis based on the Box Jenkins Technique CBox and Jenkins
(1976) and Nelson (1 973) J is used to capture all the statistically significant
information contained in a series for the purpose of forecasting future trends
and values for the series. Techniques are developed and programmed in compu-
ter models for both single (univariate) and multiple time series (transfer
function). The analyses in this report present only the univariate time series
case.

The "Box-Jenkins Philosophy" is captured in their iterative model building pro-
cess. A model is built up from the data and tested for "fit" in four stages.
The model determination stage is called identification . It is followed by para-
meter estimation . The next step is diagnostic checking (residual analysis) to

determine if the model provides an adequate description of the data and that the

residuals have been reduced to "white noise." If the checking stage shows that
the model is deficient in some way, one returns to the identification stage and
repeats the process. When one is satisfied with a model resulting from this
iterative process of model building, he may wish to continue to the forecasting
of future observations.

The identification stage in time series analysis provides the user with a quan-
titative measure of the amount of statistical information contained within the
data series. This is accomplished through the use of the autocorrelation and
partial autocorrelation functions. These functions, as well as some other sta-

tistically relevant information, allow the user to choose the initial form of
the time series model.

A time series must exhibit stationarity (i.e., the series can be represented by

a constant mean) before any modeling can be attempted. A stationary time series
can be obtained from the original time series by differencing. Once a station-
ary series has been obtained, the pattern of the lagged autocorrelations and
partial autocorrelations of the stationary series will appear as either a decay-
ing exponential or a series of isolated spikes. This model estimation process
can be summarized in terms of the ACF (autocorrelation function) pattern.

ACF Specify

a. decaying exponential Autoregressive (AR) model

b. isolated spikes Moving Average (MA) model

c. lumpy exponential AR model first, then check residual
ACF for MA terms (mixed model

)
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If the ACF pattern indicates an AR model, "significant" spikes from the plotted
Partial Autocorrelation Function (PACF) will define the model. If the ACF pat-
tern indicates an MA model, significant spikes from the ACF will define the
model

.

The most general form of the Box-Jenkins model has the "autoregressive-integrated
moving average" form (ARIMA)

(l-«>B-4>
2
B 2

-<{>B
3 -...-<!>pBP) (1-B) d

z t
= (1-0B-0

2
B 2 -0

3
B 3 -. . .-0

q
Bq )a

t

where z
t

= z
t

if d, the number of differencing terms, >0, and z
t

= z^-y if d = 0,

with u representing the series mean. z^ is the value of series z at time t.

The 4>m> m = l,2,3,...,p are autoregressive parameters and appear in the auto-
regressive factor in the model, while the em , m = l,2,3,...,q are moving average
parameters and appear in the moving average factor in the model. This model is

generally shortened to the form ARIMA (p,d,q), where p and q refer to the order
of the autoregressive and moving average processes, respectively, and the d refers
to the order of differencing necessary to achieve stationarity. Order refers to

the highest time lag for backshift operator B used with p and q and to the high-
est time lag for differencing with d.

If an optimal, model has been specified, the residuals in the estimated model
should have been reduced to "white noise" as recognized by tv/o tests:

1. The mean of the residuals should be within reasonable confidence
limits of zero. Failure of this test indicates the need for the
inclusion of a trend term in the model.

2. There should be no significant terms in the ACF of the lagged
residuals. Failure of this test indicates that an insufficient
number of parameters have been specified.

b.) Computer Programs

Two different time series computer programs have been used by the C-b Shale
Oil Project in its environmental analysis. The United Computing Systems, Inc.

FORTELL model was developed by Standard Oil of Ohio; the 00727 models were
developed by Ohio State University personnel and are stored on the Occidental
Computer System. Both methods are based on the Box-Jenkins technique of time

series analysis with user enhancements and provide identical models and model-
ing results. The following explanation of forecasting is based on the FORTELL
model

.

FORTELL provides three kinds of forecasting: Variable Lead Time, Fixed Lead Time,
and Backward. For each of these types of forecasts, three pieces of information
are required:

1. Backward Origin - The backward origin refers to the number of

points backward from the last point in the series to be used
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as the forecast origin. A backward origin of specifies
that the forecast begins with the last point in the series.

2. Lead Time - The lead time of the forecast specifies the
number of forecasted points to be calculated out from the
origin.

3. Confidence Limits - The confidence limit on the forecast
determines a range bounding the forecasted values. This
bound indicates to the user that the probability of the
actual value, when it occurs, of falling within this bound
is equal to the percentage confidence limit chosen.

Variable Lead Time Forecast - a recursive calculation of the projected forecast
values from the forecast origin to the end of the forecast. The forecast origin
is the last point in the series, minus the background origin chosen, plus one.

The end of the forecast is the forecast origin, plus the lead time, minus one.

Fixed Lead Time Forecast - primarily of use as a validation tool which can be

used to check for bias in the simulation properties of the model. For this pur-
pose, the lead time should be 1 . A lead time greater than 1 results in a series
of variable lead time forecasts separated by the lead time chosen, along the

length of the portion of the series chosen. The point forecasts are uncorrected
and may be used to check for bias in the model. If the model is unbiased, then

the cumulative sum should not steadily increase in either a positive or negative
direction.

Backward Forecast - a variable lead time forecast which projects forecast points
into the past rather than the future.

A summary page of each of the time series analyses completed for Air Quality and

Particulates data from Tract C-b is presented in Tables A6.2.1-4 through A6.2.1-8,
These summaries contain basic statistical data for each series as well as a

description of the forecasting model used and a summary of forecasting results.
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UNIVARIATE TIME SERIES ANALYSIS

Parameter:

Series Mean:

Series Variance:

Trend:

Series Minimum:

Series Maximum:

Chi-Sq. for Data

USGS STATION WU07

PH

8.26364

.022833

0.0 at 95% confidence level

7.90000

8.70000

19.6666 with 42 d.f.

Chi -Sq. at 95% level : 58.09 with 42 d.f.

Model

:

Coef. of Det:

Residual Mean:

Residual Variance:

Residual Minimum:

Residual Maximum:

Residual Chi-Sq. :

Chi-Sq. at 95% level

(Z
t
-8. 26364 )=(l+.25176B

2
-.32184B

3
+.56853B

4
)(l-.10349B

12
)a.

.225888

-.00117546

.0173289

-.328833

.374516

11.2529 with 39 d.f.

54.56 with 39 d.f.

Discussion:

The PH model is of the moving average form of order four with a one year
seasonal component. The seasonal component in this model was forced in order
to achieve a more realistic forecast. This model is stationary and

no trend is indicated. The original chi-square value of the data alone is

relatively low compared to the 95% confidence level, so there is little
evidence to believe that for any long term forecasting that there is a better
predictor than the series mean.
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UNIVARIATE TIME SERIES ANALYSIS

Parameter:

Series Mean:

Series Variance:

Trend:

Series Minimum:

Series Maximum:

Chi-Sq. for Data:

Chi

-

Sq. at 95% level

Model

:

Coef. of Det:

Residual Mean:

Residual Variance:

Residual Minimum:

Residual Maximum:

Residual Chi-Sq.:

Chi-Sq. at 95% level

USGS STATION WU07

Boron (mg/1)

205.250

994.129

0.0 at 95% confidence level

130.000

265.000

47.1872 with 42 d.f.

58.09 with 42 d.f.

(l-.60792B)(l-.19592B
12

)(Z
t
-205.250)=a

t

.365103

1.95220

595.544

-83.6508

36.1297

9.58047 with 28 d.f.

41.32 with 28 d.f.

Discussion:

The Boron series is an autoregressive model of order one, the seasonal
component is at increments of one year and although in this series the
seasonality had to be forced it is never the less considered to be a valid
model parameter. There is little doubt that when more data is collected this
seasonality will become more pronounced.

The present model is stationary and contains no indication of a deterministic
trend, thus for long term forecasting the mean of the series is the best

predictor.
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UNIVARIATE TIME SERIES ANALYSIS

Parameter:

Series Mean:

Series Variance:

Trend:

Series Minimum:

Series Maximum:

Chi-Sq. for Data:

USGS STATION WU07

Fluoride (mg/1)

1.02614

.0390103

O.O at 95% confidence level

.500000

1.30000

52.1032 with 42 d.f.

Chi -Sq. at 95% level: 58.09 with 42 d.f.

Model

:

Coef. of Det:

Residual Mean:

Residual Variance:

Residual Minimum:

Residual Maximum:

Residual Chi-Sq.:

Chi-Sq. at 95% level :

(Z
t
-1. 02614)= (l+.60940B

1
+.62767B

2
+.27527B

3
)(l+.50633B

11
)a

t

.453538

-.00580097

.0194271

-.468227

.227841

13.5053 with 39 d.f.

54.56 with 39 d.f.

Discussion:

The Flouride series yields a model of the moving average form of order three
and with a seasonal component of eleven. This model when expanded win
contain a parameter at month twelve, so the season may be considered to be of

one year as would be expected.

The present model is stationary and contains no deterministic trend para-
meter. Due to the stationarity of the series the best predictor for long
term forecasting will be the series mean.
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UNIVARIATE TIME SERIES ANALYSIS

Parameter:

Series Mean:

Series Variance:

Trend:

Series Minimum:

Series Maximum:

Chi-Sq. for Data:

USGS STATION WU07

AS (mg/1)

2.40909

.433403

0.0 at 95% confidence level

1.00000

4.00000

43.4855 with 42 d.f.

Chi -Sq. at 95% level : 58.09 with 42 d.f.

Model

:

Coef. of Det:

Residual Mean:

Residual Variance:

Residual Minimum:

Residual Maximum:

Residual Chi-Sq.:

Chi-Sq. at 95% level:

(Z
t
-2. 40909)= (l+.51295B

1
-.27269B

6
)(l-.51076B

12
)a

t

370791

-.00749787

.257510

-.988554

1.09799

13.3345 with 40 d.f.

55.76 with 40 d.f.

Discussion:

The AS series produces a moving average model with two basic parameters at

lays one and six, in addition, there is a seasonal parameter at lag twelve.
This gives a season of one year as desired. The model is stationary and has

no trend present.
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UNIVARIATE TIME SERIES ANALYSIS

Parameter:

Series Mean:

Series Variance:

Trend:

Series Minimum:

Series Maximum:

Chi-Sq. for Data:

Chi -Sq. at 95% level

Model

:

Coef. of Det:

Residual Mean:

Residual Variance:

Residual' Minimum:

Residual Maximum:

Residual Chi-Sq.:

Chi-Sq. at 95% level

USGS STATION WU22

PH

8.23295

.0518539

0.0 at 95% confidence level

7.1

8.6

11.2228 with 42 d.f.

58.09 with 42 d.f.

(Z
t
-8.23295))=(l+.28261B

1
)a

t

.0498784

.000546660

.0481467

-1.06294

.367443

9.00518 with 42 d.f.

58.09 with 42 d.f.

Discussion:

The model is of the moving average order one form, no seasonal parameter
could be forced into this model. Due to the low spike in the autocorrelation
function for the one parameter and the low initial chi-square statistic, this
series will be best characterized by its mean, i.e. the series appears as a

random series about its mean.

The model is stationary and contains no trend parameter.
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UNIVARIATE TIME SERIES ANALYSIS

Parameter:

Series Mean:

Series Variance:

Trend:

Series Minimum:

Series Maximum:

Chi-Sq. for Data:

Chi

-

Sg. at 95% level

Model

:

Coef. of Det:

Residual Mean:

Residual Variance:

Residual Minimum:

Residual Maximum:

Residual Chi-Sq.:

Chi-Sq. at 95% level

USGS STATION WU22

Boron (mg/1

)

106.205

3511.93

.0.0 at 95% confidence level

70.00

325.00

25.8120 with 42 d.f.

58.09 with 42 d.f.

(l-.54672B
l
)(l+.l5794B

l2
)(Z

t
-l06.205)=a

1

.310868

737312

1982.18

-69.8989

197.582

6.14870 with 29 d.f.

42.55 with 29 d.f.

Discussion:

The series model is an autoregressive form with parameters at one and
twelve. The latter parameter is a forced seasonal parameter included to

improve the forecast.

The model is stationary and trendless, and would be best represented in the
long run using the mean.
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UNIVARIATE TIME SERIES ANALYSIS

Parameter:

Series Mean:

Series Variance:

Trend:

Series Minimum:

Series Maximum:

Chi-Sq. for Data

USGS STATION WU22

FLuoride (mg/1)

.315909

.0783747

0.0 at 95% confidence level

.20

2.0

5.19742 with 42 d.f.

Chi- Sq. at 95% level : 58.09 with 42 d.f.

Model:

Coef. of Det:

Residual Mean:

Residual Variance:

Residual Minimum:

Residual Maximum:

Residual Chi-Sq.:

Chi-Sq. at 95% level

arr!(Z
t
-.315909)=(l+.26045B

A
)a

.0394505

.0000311821

.0738445

-.125703

1.71428

2.10518 with 41 d.f.

56.93 with 41 d.f.

Discussion:

The developed model is a moving average of order one. The parameter of lcig

one was not indicated by the identification module but was forced to produce
a forecastle model. A seasonal parameter could not be forced. The series
is best represented as random noise about its mean value. This is indicated
by the lack of information in the autocorrelation function as well as the
small chi-squared statistic for the original data series.

No determi ni stic trend exists in the series.
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UNIVARIATE TIME SERIES ANALYSIS

Parameter:

Series Mean:

Series Variance:

Trend:

Series Minimum:

Series Maximum:

Chi-Sq. for Data:

Chi -Sq. at 95% level

Model

:

Coef. of Det:

Residual Mean:

Residual Variance:

Residual Minimum:

Residual Maximum:

Residual Chi-Sq.:

Chi-Sq. at 95% level

USGS STATION WU22

AS (mg/1

)

1.05682

.283269

0.0 at 95% confidence level

0.0000

2.0000

49.0349 with 42 d.f.

58.09 with 42 d.f.

(l-.53992B
1
)(Z

t
-1.05682)=(l+.19146B

11
)a

t

.275071

.00457330

.200152

-1.02614

9.76543

9.76543 with 21 d.f.

32.66 with 21 d.f.

Discussion:

The AS series yields a mixed model with an autoregressive parameter at one
and a moving average parameter at eleven. The seasonal type parameter at log

eleven was forced, i.e. it was not directly indicated by the model identifi-
cation model

.

The series is found to be both stationary and trendless, thus for long term
consideration the series mean is the best estimator.
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UNIVARIATE TIME SERIES ANALYSIS

Parameter:

Series Mean:

Series Variance:

Trend:

Series Minimum:

Series Maximum:

Chi-Sq. for Data:

Chi -Sq. at 95% level:

Mode"!

:

Coef. of Det:

Residual Mean:

Residual Variance:

Residual Minimum:

Residual Maximum:

Residual Chi-Sq.:

Chi-Sq. at 95% level :

USGS STATION WU58

PH

8.37659

.0428044

0.0 at 95% confidence level

7.41000

8.9000

11.3708 with 42 d.f.

58.09 with 42 d.f.

(Z
t
-8.37659)=(l-.35235B

13
)a

t

.0692568

.00562777

.0388937

-.966591

.333409

10.4119 with 22 d.f.

33.92 with 22 d.f.

Discussion:

The developed n:odel is of the moving average form with a seasonal type
parameter at lag thirteen, i.e. approximately one year. The initial chi-
square statistic indicated that there was s/ery little model able information
in the series, thus it was to be expected that the above model would not
yield significantly variable forecasts. The seasonal parameter was forced.
Therefore, due to the series stationarity & the low initial chi-square value
the series is best characterized using the mean. The series is also without
a significant deterministic mean.

55



UNIVARIATE TIME SERIES ANALYSIS

Parameter:

Series Mean:

Series Variance:

Trend:

Series Minimum:

Series Maximum:

Chi-Sq. for Data:

Chi -Sq. at 95% level

Model

:

Coef. of Det:

Residual Mean:

Residual Variance:

Residual Minimum:

Residual Maximum:

Residual Chi-Sq.:

Chi-Sq. at 95% level

USGS STATION WU58

Boron (mg/1

)

188.295

174173

0.0 at 95% confidence level

90.00

2800.00

3.96482 with 23 d.f.

35.17 with 23 d.f.

(Z
t
-188.295)=(l+.25261B

1
)a

t

.0374869

-.325914

163907

-.676.577

2447.61

.756545 with 2.2 d.f.

33.92 with 22 d.f.

Discussion:

The model produced is a moving average of order one; this parameter was not

indicated by the identification module, it was forced simply to produce a

model to forecast from. The series is stationary and trendless. It is best
estimated using the series mean and behaves as a random series with mean
equal to data series mean. This is seen by examining the forced model and

the chi-square statistic which is extremely small.
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UNIVARIATE TIME SERIES ANALYSIS

Parameter:

Series Mean:

Series Variance:

Trend:

Series Minimum:

Series Maximum:

Chi-Sq. for Data:

USGS STATION WU58

Fluoride (mg/1

)

.397727

.0039482

0.0 at 95% confidence level

.3

.6

25.4411 with 23 d.f.

Chi- Sq. at 95% level: 35.17 with 23 d.f.

Model:

Coef. of Det:

Residual Mean:

Residual Variance:

Residual Minimum:

Residual Maximum:

Residual Chi-Sq.:

Chi-Sq. at 95% level :

(l-.46986B
l
)(Z

t
-.397727)=a

1

.201765

-.0000280199

.00314971

-.0987951

.201205

4.85830 with 14 d.f.

23.08 with 14 d.f.

Discussion:

The above model is an autoregressive of order one with no trend term. Ad-
ditionally, the series is stationary and the best estimator for long term
forecasting will be the mean of the series.

The series contains little modelable data as is indicated by the initial

chi-square statistic and lack of seasonal terms.
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UNIVARIATE TIME SERIES ANALYSIS

Parameter:

Series Mean:

Series Variance:

Trend:

Series Minimum:

Series Maximum:

Chi-Sq. for Data:

Chi -Sq. at 95% level

Model:

Coef. of Det:

Residual Mean:

Residual Variance:

Residual Minimum:

Residual Maximum:

Residual Chi-Sq.:

Chi-Sq. at 95% level

USGS STATION WU58

AS (mg/1)

1.93183

6.11152

0.0 at 95% confidence level

0.0

13.0

31.7755 with 35 d.f.

43.77 with 35 d.f.

(Z.-l. 93183)= (l+.5704B
1
-.14753B

6
)a

t

.324379

.000485539

3.95721

-1.56266

11.2899

8.98607 with 21 d.f.

32.66 with 21 d.f.

Discussion:

The model is a stationary moving average with parameters at one and six. The
parameter at log six was forced in order to give the series forecasts a

seasonal type appearance.

The series has no deterministic trend at the 95% confidence level and would
in any long term forecasting be best represented by using the mean.
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UNIVARIATE TIME SERIES ANALYSIS

Parameter:

Series Mean:

Series Variance:

Trend:

Series Minimum:

Series Maximum:

Chi-Sq. for Data:

USGS STATION WU61

PH

8.22500

.0549419

0.0 at 95% confidence level

7.70000

9.20000

30.3508 with 42 d.f.

Chi -Sq. at 95% level : 58.09 with 42 d.f.

Model

:

Coef. of Det:

Residual Mean:

Residual Variance:

Residual Minimum:

Residual Maximum:

Residual Chi-Sq.:

Chi-Sq. at 95% level

(l+.41062B
1
+.27494B

3
)(Z

t
-8.225)=(l-.18502B

6
)a

t

.219029

-.00626798

.0422993

-.514645

.738267

11.2263 with 37 d.f.

52.16 with 37 d.f.

Discussion:

The PH series is modeled by a mixed model with autoregressive parameters at

lags of one and three and a seasonal type moving average parameter at lag

six. This seasonal parameter may be interpreted as representing the negative
of the actual seasonal parameter at lag twelve, i.e. one year. The model is

stationary and without a deterministic trend.

The seasonal parameter was forced in order to develop a forecast which
follows the data more closely.
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UNIVARIATE TIME SERIES ANALYSIS

Parameter:

Series Mean:

Series Variance:

Trend:

Series Minimum:

Series Maximum:

Chi-Sq. for Data:

Chi- Sq. at 95% level

Model

:

Coef. of Det:

Residual Mean:

Residual Variance:

Residual Minimum:

Residual Maximum:

Residual Chi-Sq.:

Chi-Sq. at 95% level

USGS STATION WU61

Boron (mg/1

)

200.795

9398.77

0.0 at 95% confidence level

120.000

770.000

10.8657 with 42 d.f.

58.09 with 42 d.f.

(Z
t
-200.795)=(l+.36876B

1
)a

t

.124810

-.0535268

8042.99

-155.740

501.525

2.81552 with 41 d.f.

56.93 with 41 d.f.

Discussion:

The Boron series model is a moving average of order one. An attempt was made
to force a seasonal parameter into the model, but all such parameters were
estimated to be extremely close to zero, thus the non-seasonal model was
accepted. The model developed was stationary with no trend parameter.

Considering the initial and final chi-square statistics, the developed model

is probably the best obtainable. Any forecasting beyond one time period is

best done using the series mean.
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UNIVARIATE TIKE SERIES ANALYSIS

USGS STATION WU61

Fluoride (mg/1

)

.677500

.00744709

0.0 at 95% confidence level

.50000

.90000

18.806.3 with 42 d.f.

58.07 with 42 d.f.

(Z
t
-.6775)=(l+.28493B

1
+.29495B

8
-.22299B

13
)a

t

.144357

.00106531

.0060601

-.153992

.192223

10.4305 with 39 d.f.

54.56 with 39 d.f.

Parameter:

Series Mean:

Series Variance:

Trend:

Series Minimum:

Series Maximum:

Chi-Sq. for Data:

Chi -Sq. at 95% level:

Model

:

Coef. of Det:

Residual Mean:

Residual Variance:

Residual Minimum:

Residual Maximum:

Residual Chi-Sq.:

Chi-Sq. at 95% level :

Discussion:

The developed model is of the moving average form with parameters at lags of

one, eight and thirteen. The last parameter may be considered to be a

seasonal type parameter, and the season may be taken to be on the order of

one year. This seasonal parameter was forced and differs little from zero.
The above model is stationary and trendless. Due to the chi-square statistic
and the stationarity of the series, any long term forecasting would best be
accomplished via the series mean.
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UNIVARIATE TIME SERIES ANALYSIS

Parameter:

Series Mean:

Series Variance:

Trend:

Series Minimum:

Series Maximum:

Chi-Sq. for Data:

Chi- Sq. at 95% level

Model:

Coef. of Det:

Residual Mean:

Residual Variance:

Residual Minimum:

Residual Maximum:

Residual Chi-Sq.:

Chi-Sq. at 95% level

USGS STATION WU61

AS (mg/1)

2.29773

1.19883

0.0 at 95% confidence level

0.0000

6.0000

22.4487 with 42 d.f.

58.07 with 42 d.f.

(Z
t
-2. 29773) = (l-.30541B

7
+61491B

n
)a

t

.164915

.0190615

.956252

-1.47668

3.06607

17.7652 with 40 d.f.

55.76 with 40 d.f.

Discussion:

The above model is a moving average with parameters at lags of seven and
eleven, these may be considered as seasonal type parameters. When additional
data is collected this seasonal aspect should become more distinct.

The series is trendless and stationary, and the mean should be taken as a

good indicator for any long term prediction.
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APPENDIX A5.2.2

This Appendix is in three parts:

A5.2.2A - Summary Tables for Linear Regression
Analyses

A5.2.2B - Linear Regression Data for Springs and
Seeps

A5.2.2C - T-TEST Procedure Results for Springs and
Seeps
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APPENDIX A5.2.2A

Summary Tables for Linear Regression Analyses

List of Tables Appearing in Appendix A5.2.2A
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A5.2.2A-3 Linear Regression of Water Quality Parameters vs. Time
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A5.2.2A-5 Linear Regression of Water Quality Parameters vs. Time
Location WS07 69

A5.2.2A-6 Linear Regression of Water Quality Parameters vs. Time
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Location WS10 71
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APPENDIX A5.2.2B

Linear Regression Data for Springs and Seeps
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APPENDIX A5.2.2C

T-TEST Procedure Results
for

Spring and Seeps WS01 , WS03, WS06, WS07
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APPENDIX A5.3.1

This Appendix is in three parts:

A5.3.1A - Summary Tables for Regression and
Comparative Analyses

A5.3.1B - Linear Regression Data for Alluvial Wells

A5.3.1C - T-TEST Procedure Results for Alluvial
Wells
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APPENDIX A5.3.2

This Appendix consists of two parts:

A5.3.2A - Summary Tables for Ground Water Quality
Analyses of Variance.

A5.3.2B - Potentiometric Surface Maps - Upper Aquifer
(1976-1978)
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APPENDIX A5.3.2B

Potentiometric Surface Maps - Upper Aquifer

(1976-1978)
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FIGURE A5.3.2B-1 Potentiometric Surface Map - Upper Aquifer, December 1976
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FIGURE A5.3.2B-2 Potentiometric Surface Map - Upper Aquifer, January 1977
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FIGURE A5.3.2B-3 Potentiometric Surface Map - Upper Aquifer, February 1977
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FIGURE A5.3.2B-4 Potentiometric Surface Map - Upper Aquifer, March 1977
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FIGURE A5.3.2B-5 Potentiometric Surface Map - Upper Aquifer, April 1977
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FIGURE A5.3.2B-6 Potentiometric Surface Map - Upper Aquifer, May 1977
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FIGURE A5.3.2B-7 Potentiometric Surface Map - Upper Aquifer, August 1977
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FIGURE A5.3.2B-8 Potentiometric Surface Map - Upper Aquifer, September 1977
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FIGURE A5.3.2B-9 Potentiometric Surface Map - Upper Aquifer, October 1977
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FIGURE A5.3.2B-10 Potentiometric Surface Map - Upper Aquifer, December 1977
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FIGURE A5o3.2B-ll Potentiometric Surface Map - Upper Aquifer, April 1978

160



FIGURE A5.3.2B-12 Potentiometric Surface Map - Upper Aquifer, May 1978
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FIGURE A5.3.2B-13 Potentiometric Surface Map - Upper Aquifer, July 1978
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FIGURE A5.3.2B-14 Potentiometric Surface Map - Upper Aquifer, September 1978

163



6 *r-*-

FIGURE A5.3.2B-15 Potentiometric Surface Map - Upper Aquifer, October 1978
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FIGURE A5.3.2B-16 Potentiometric Surface Map - Upper Aquifer, November 1978
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Figure A6.2.1-2 CHANNEL "UPTIME" TIME-LINES

167



Figure A6.2.1-3 CHANNEL "UPTIME" TIME-LINES
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Figure A6.2.1-4 CHANNEL "UPTIME" TIME-LINES—
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TABLE A6.2.1-1

INSTRUMENT SPECIFICATIONS

These specifications apply to the analyzer types and time periods indicated.

In some cases, current instruments will have different specifications, gen-

erally reflecting enhanced accuracy and sensitivity.

Sulfur dioxide/hydrogen sulfide November 1974 - March 1977 - Meloy SA-185-2

Range: .
0-1 ppm (1000 ppb)

Lower Detection Limit: .005 ppm

Noise: + 0.5% (full scale)

Zero Drift: + 1% per day

Span Drift: + 1% per day

Precision: + 1% (full scale)

March 1977 - September 1978 - Meloy SA-185-2A

Range: - .5 ppm

Lower Detection Limit: .002 ppm

Noise: .005 ppm

Zero Drift: .001 ppm (24 hours)

Span Drift: 3.2% (80% URL)

Precision: .001 ppm S.D. (20% URL)

.002 ppm S.D. (80% URL)

Carbon Monoxide November 1974 - August 1978 - Bendix 8200 Environmental Chromatograph

Range: - 1 ppm to - 100 ppm, stepped

Noise: 0.5% of full scale

Zero Drift: < 1% per day

Span Drift: < 1% per day

Precision: + 1% of full scale
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TABLE A6.2.1-1 (cont.)

September 1978 - Beckman Model 866 - Ambient CO Monitoring System

Range: 0-50 ppm

Lower Detection Limit: 0.4 ppm

Noise: 0.2 ppm S.D.

Zero Drift: + 0.5 ppm (24 hours)

Span Drift: + 1% full scale

Precision: +0.2 ppm S.D. full scale

Oxides of Nitrogen November 1974 - December 1977 - Meloy NA-520-2 Chemicuminizer

Range: - .5 ppm

Lower Detection Limit: .005 ppm

Noise: .005 ppm

Zero Drift: .005 ppm (24 hours)

Span Drift: .010 ppm (24 hours)

Precision: + 1% full scale

January 1978 - September 1978 - Monitor Labs Model 8440E Nitrogen Oxides Analyzer

Range: - .5 ppm

Lower Detection Limit: .002 ppm

Noise: .001 ppm S.D.

Zero Drift: <. .003 ppm / 7 days

Span Drift: < 4% / 7 days

Precision: .004 ppm S.D. at 0.1 ppm
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TABLE A6.2.1-1 (cont.)

Ozone November 1974 - September 1978 - Meloy OA-350-2 - Ozone Analyzer

Range: - .5 ppm

Lower Detection Limit: .0005 ppm

Noise: + .3%

Zero Drift: .
+ 1% full scale/24 hours

Span Drift: < + full scale/24 hours

Precision: + 2% full scale
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TABLE A6.2.1-2

ERROR ANALYSIS DERIVATION

Random error distribution about a mean is best described by the standard

deviation

Si (Xi-X) EQUATION 1

It should be noted that the term (X-j-X)
2 causes large errors to impact

6x to a higher degree than smaller errors.

Hagen postulates:

1. Errors are unavoidable

2. observed errors are a composite of smaller errors of equal magnitude

3. elementary error has an equal probability of having a positive as

well as a negative effect. The number of elementary errors become

infinite as the magnitude of error diminishes.

The postulate may be expressed as:

u "h 2 X
2

-hy = he it
2 EQUATION 2

h = constant, x = precision modulus, x = error magnitude, y = frequency of error
occurrence

h may be expressed as:

h = {6(2^)r
1

The following curve depicts Equation 2 :
j

FIGURE 1
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TABLE A6.2.1-2 (Continued)

The following features are evident from the curve in Figure 1:

1. Curve is symetrical about the y - axis

2. The largest errors occur at minimum frequency and fall off

according to e"^ .

3. For large h values {very precise measurements) small errors occur

at higher frequency than cases for small values of h.

The variable y may also be viewed in terms of probability law such that:

dP
y =

dX EQUATION 4

where, P is the probability of an analyzer's response

to a known input. Therefore,

P = /ydX = 1 EQUAT ION 5
— co -- -

From equation 2, h is a constant of integration and upon evaluation is

determined to be —^-
. By substitution Equation 4 becomes:

+

P =— _T e-h 2 X2 dX EQUATION 6

The limits of integration can be expressed as mean deviation

j ]xj-x
[ax " 1

I I EQUATION 7

or the standard deviation (Equation 1).

From Equation 1, X = error magniture, then 6 X would represent the magnitude

of error for a data set.

From Equation 3, Equation 6 may now be expressed as:

-1
P = £«(2ir)V /« e-X2 262 ^ EQUATION 8
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TABLE A6.2.1-2 (Continued)

The area under the curve defined by the .limits of this integration represents

a 68% confidence level. 25 would provide a 95% confidence level.

Error Propagation :

Error propagation results from instrument component contribution and operational

error. Accepting the validity of the Hagens postulates for random error the

following equation is presented:

dR -

8X
HY J. 3R I Hv aR

y,Z 3Y~|x,Z
ay

3Z
I X,y dZ EQUATION 9

where R component for which error evaluation is

desired and x,y,z, are analyzer components contributing to error in R

such that R = f(X,y,Z).

Since dX, dy, and dZ represent deviation from some X, y, Z then 6X S 6y and

6Z could be substituted.

The general case for 6 X
2 where n is large may be expressed as:

2

6 X
2

= E I^jl- EQUATION 10

To substitute the <S X definition into Equation 9, it must first be squared:

(dR)
2 =r|§- dX + |y dy + |f dzj EQUATION 11

Upon the summation of the terms from the squaring and considering that dX and

dy are independent of each other and recalling from Hagens postulates that there

is equal probability of positive and negative values for dX and dy,

the positive terms will cancel the negative ones and Equation 11 becomes:

l (dRi) 2 =
(|^)

2
r (dXi)

2
+ (|B-)

2

i ( dyi )

2
+ (fr)l(dZi)

2
EQUATION 12
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TABLE A6.2.1-2 (Continued)

The form of Equation 10 may be obtained by dividing by N:

12 y, fHY.O 2

N m£i< dRi>
. hEX Ei (dXi) + .... EQUATION 13

substituting 6
2 = E-

*"

N

Equation 13 becomes:

2 = /3*\
2
,2 . MV ,2

*
+©6^ = |^L] 6^ .... EQUATION 14

Equation 14 is the final form from which error propagation maY be calculated.
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FIGURE A6.2.1-5

QUARTERLY S0 9
CONCENTRATION ROSES, STATION AB23 (1976-1978)
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FIGURE A6.2.1-6

QUARTERLY H 9 S CONCENTRATION ROSES, STATION AB23 (1976-1978)
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FIGURE A6.2.1-7

QUARTERLY NOX CONCENTRATION ROSES, STATION AB23 (1976-1978)
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FIGURE A6.2.1-8

QUARTERLY N0
2

CONCENTRATION ROSES, STATION AB23 (1976-1978)
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FIGURE A6.2.1-9

QUARTERLY CO CONCENTRATION ROSES, STATION AB23 (1976-1978)
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Table A6.2.1-4

UNIVARIATE TIME SERIES ANALYSIS FOR OZONE AUGUST 1975

Station AB2Q

Parameter: Ozone (8/75)(hours 433-744) 312 data points

Series: Original Differenced by 1 and 24

Series Mean: 42.6 0.101

Series Variance: 278.9 34.84

Trend at 95% Confidence Level: 0.0 0.0

Series Minimum: 8.0 -23.0

Series Maximum: 78.0 30.0

Chi-Sq. for Data: 2776. with 47 d.f. 99.4 with 47 d.f.

Chi-Sq. at 95% Level : 64.001 with 47 d.f. 64.001 with 47 d.f.

Model: (0,24,24) (1-B)
1 (1-B) 2

z
t
=0. 090239+0 -. 21 382B 2

) (l-.74195B
24

)a t

Coef. of Det: 0.917 for original series 0.311

Residual Mean: .179

Residual Variance: 23.77

Residual Minimum: -17.0

Residual Maximum: 28.0

Residual Chi-Sq.: 28.09 with 21 d.f.

Chi-Sq. at 95% Level : 32.671 with 21 d.f.

Discussion: This is an ARIMA model based on a twice differenced series by lags
of 1 and 24. The form of the model is (0,24,24). The autocorrela-

tion function of the differenced series contained significant spikes at lags 2,

24, and 25. The trend term (.090239) was retained in the model even though it was
not significant. The model has probably been overspecified in this case since
the first difference of order 24 provided an autocorrelation function of lumpy,
decaying exponential form similar to the hourly ozone series modeled for station
AB23 August 1977 series.

Based on autocorrelation function comparison, this series is judged equivalent to

AB23 August 1977 series except that the mean value is much lower.

NOTE: See Appendix A5.2.1D for discussion of Univariate Time Series Analysis.
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Table A6.2.1-5

UNIVARIATE TIME SERIES ANALYSIS FOR OZONE AUGUST 1977

Parameter:

Series:

Series Mean:

Series Variance

Station AB23

Ozone 8/77 (116-403)

Original (288 hours)

96.1

333.75

Trend at 95% Confidence Level: 0.0

Series Minimum: 31.0

Series Maximum: 129.0

Chi-Sq. for Data: 1480.3 with 47 d.f.

Chi-Sq. at 95% Level : 64.001 with 47 d.f.

Differenced by 24

0.443

287.37

0.0

690.00 with 46 d.f,

62.830 with 46 d.f,

Model: (1,24,24)

Coef. of Det.

Residual Mean:

Residual Variance:

Residual Minimum:

Residual Maximum:

Residual Chi-Sq.:

Chi-Sq. at 95% Level

(l-.86896B 1
)(z

t
)=(l-.70217B 24 )a t

0.24221

66.313

47.884

62.830 with 46 d.f,

Discussion: This is an ARIMA model of the form (1,24,24). The model was based
on differencing once by 24 lags to obtain an autocorrelation func-

tion of a lumpy, decaying exponential form. .Significant lags occurred in the PACF

of the differenced series at lags 1 and 24. Lag 1 was retained in the autoregres-
sive term and lag 24 retained in the moving average term. Trend was insignificant
for both original and differenced series. Forecast model fits data well and

accounts for diurnal cycle of 24 hours.

NOTE: See Appendix A5.2.1D for discussion of Univariate Time Series Analysis.
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Table A6.2.1-6

UNIVARIATE TIME SERIES ANALYSIS FOR OZONE AUGUST 1975

Station AB23

Parameter:

Series:

Series Mean:

Series Variance:

Trend at 95% Confidence Level

Series Minimum:

Series Maximum:

Chi-Sq. for Data:

Chi-Sg. at 95% Level :

Model: (0,24,24)

Coef. of Det:

Residual Mean:

Residual Variance:

Residual Minimum:

Residual Maximum:

Residual Chi-Sq.:

Chi-Sq. at 95% Level :

Ozone 8175 (hours 433-744) 312 data points

Original Differenced by 1 and 24

.167

36.34

0.0

52.3

204.57

18.

126.

1298 with 47 d.f.

64.001 with 47 d.f.

(1-B) 1 (1-B) 2
z
t
=.11026+(l+.24528B-.10950B6-.65533B24) a

.784 .275

.0772

25.97

-43.

+36.

27.87 with 28 d.f.

41.337 with 28 d.f.

Discussion: This is an ARIMA model based on twice differenced series by lags of
1 and 24. The form of the model is (0,24,24) with the moving term

containing three parameters of order 1, 6, and 24. The autocorrelation function
of the differenced series contained random spikes that were significant at lags 1,

6, and 24. The trend parameter of .11026 was not significant but was retained in

the final model. The model has probably been overspecified and could have been
based on differencing by 24 only. The model and series is equivalent to that of

ozone series for AB20, August 1975.

A model based on differencing once by 24 lags would likely yield a form similar to

that of ozone series for AB23, August 1977 except for a much lower mean value.

NOTE: See Appendix A5.2.1D for discussion of Univariate Time Series Analysis.
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Table A6.2.1-7

UNIVARIATE TIME SERIES ANALYSIS FOR PARTICULATES

Parameter:

Series Mean:

Series Variance:

Trend:

Series Minimum:

Series Maximum:

Chi-Sq. for Data:

Chi-Sq. at 95% Level

Model: (12,0,0)

Coef. of Det:

Residual Mean:

Residual Variance:

Residual Minimum:

Residual Maximum:

Residual Chi-Sq.

:

Chi-Sq. at 95% Level

Station AB23

Particulates (41 monthly data points)

8.83171

25.3322

0.0 at 95% confidence level

1.10

19.30

70.7666 with 39 d.f.

54.572 with 39 d.f.

(l-.60112B 1 )(l-.24026B 12 )(z t-8.83171)=a t

,402223

-.496612 = at 95% confidence level

9.41857

-4.71776

10.9535

13.4723 with 25 d.f.

37.652 with 25 d.f.

Discussion: This is an ARIMA (p,d,q) model where p = 12, d = 0, and q = 0.

The partial-autocorrelation function of the data showed signifi-

cant lags at times one and twelve. The trend term was insignificant at the
95% confidence level. Although the chi-square statistic for the data was sig-

nificant, the residual chi-square was not significant, indicating that the

model has successfully reduced the residuals to uncorrelated white noise. No

actual forecasting was done using this model.

NOTE: See Appendix A5.2.1D for discussion of Univariate Time Series Analysis

189



Table A6.2.1-8

UNIVARIATE TIME SERIES ANALYSIS FOR CARBON MONOXIDE

Station AB23

Parameter:

Series Mean:

Series Variance:

Trend:

Series Minimum:

Series Maximum:

Chi-Sq. for Data:

Chi-Sq. at 95% Level :

Model: (1,0,0)

Coef. of Det:

Residual Mean:

Residual Variance:

Residual Minimum:

Residual Maximum:

Residual Chi-Sq.:

Chi-Sq. at 95% Level :

Carbon Monoxide (31 monthly data points

filled in via forecasting.)

816.040

278064.

at 95% confidence level

239.3

1847.30

68.3723 with 15 d.f.

24.996 with 15 d.f.

(l-.81378B)(z
t
-816.040)=a

t

0.637104

at 95% confidence level

98534.9

-675.863

661.020

7.29373 with 14 d.f.

23.685 with 14 d.f.

Discussion: The above model is an ARIMA (p,d,q) model where p, the order of

the AR term = 1, and d and q, the order of the differencing and

MA terms, respectively = 0.

This data is considered too limited for a meaningful time series. However,

modeling of the "filled in" data showed a residual mean of and an insignifi-

cant trend term at 95% confidence level. The residual chi-square was not

significant showing that the residuals had been reduced to noise.

NOTE: See Appendix A5.2.1D for discussion of Univariate Time Series Analysis
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APPENDIX A6.2.3

Site Log Sheets for 1978 Visibility Study
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SITE LOG SHEETS

4/06/78

MST

0750 - Arrived site. Windy not to cold. Some sunshine but cloudy over-
head. All views good visibility. Clouds on K on View 4. Road
dry.

0830 - All views good - cl on hz on View 4 only. Real overcast on View 4.
No haze anywhere. Still windy from southeast. Kinda unusual? Sun
behind large cloud.

0930 - No haze. Clouds on H on View 4 only. Still windy, a little more
sunshine

.

1030 - Some haze, View 1 & 2. Shadows on View 1 & 2. Still windy, some
sunshine with high wispy clouds.

1130 - High cloudiness, sun shining. Light hz on View 1 & 2. Cl on H on
View 1, 2, 3.

1300 - High cloudiness, sun shining. Lt hz. View 1. Cl on H on View 1
2, 3. Warm 50+ and windy.

1400 - High clouds, with sun, real light hz. View 1 & 2. Real clear
on View 3 & 4. Shadows on View 1 & 2.

1500 - High clouds, general overcast, not too much sun. Light hz View
1 & 2 clear on View 3 & 4. Has been windy, blustry type spring
day. b
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SITE LOG SHEETS

4/12/78

MST
0800 - Arrived site. Fantastic morning. Not a cloud in sky. Sunny.

0830 - No change. Light hz all views snow on View 3 & 4. Not too cold.
No breeze. Hz a little more to the west.

0930 - Nice - slight breeze - SW. View 1 & 2. Have It hz while View
3 & 4. Not too cold no breeze hz a little more to the west.

1030 - Same as 0930. Breeze picking up a little.

1130 - Lt Hz View 1. View 2, 3, 4 clear few scattered clouds. No

cl on H some breeze from SW - Nice out.

1200 - Getting windy. Some scattered clouds. Very little hz on View 1

& 2. 3 & 4 clear. Still sunny most times clouds coming from
east.

1400 - Windy with some pretty good gusts. Lt hz on View 1. View 2, 3, &

4 clear. More clouds.

1500 - Still windy - Snow on View 3. Almost gone. Some hz View 1.

All other views clear. Not too warm now, otherwise real nice
day.

Depart site
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SITE LOG SHEETS

4/18/78

MST
0800 - Arrived site. Calm, mostly clear. All views visible.

0830 - Sunny with some cl. Lt hz all views. CI on Hz on Views 2,3, 4.

No cl on View 1, a patch of shadow between site & View 1. Not too

cold. Snow on View 4.

0930 - Cl on Hon View 3 & 4. Calm and real nice. Snow is gone on all

views except View 4. Seem hazy in all directions today - windy
yesterday.

1030 - Has turned windy, hz is almost gone except View 1. Cl on H on
View 3 & 4. A few scattered cl now to the N.

1130 - Still windy, shadow on View 2. Ht hz. View 1 - Rest are clear
scattered cl and sunny.

1300 - Continues to be windy - Lt hz View 1 & 2. Clear to the east.

1400 - No change - very few clouds left in sky now.

1500 - Same - Windy but otherwise has been a real nice day.

Depart site
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SITE LOG SHEETS

4/24/78

MST
0800 - Calm, sunny day. All views visible. Some hz all views

0830 - No change. A few high wispy cl. Snow on View 4. No cl on H.

Some dust or smoke in area of C-b worksite.

0930 - Cl on H View 1, 2, 3-lthzl, 2, 3. No much Hz on View 4.

Always heavier to the west. Small amount of dust can be seen from
C-b work site. Sunny & It. wind.

1030 - Cl on H View 1 & 2 It hz west, View 3 & 4 not bad. Lt. wind has
started.

1130 - Cl on horizon all views. Lt hz View 1 and 2. 3 & 4 mostly clear
wind is picking up a little more. Sunny.

1300 - Quite a bit of wind, gusty. Cl on H all view lt hz. View 1 &

2 View 3 & 4 mostly clear becoming overcast.

1400 - Gusty winds at time. Cl on H all views. Shadow on View 3. Lt

hz to the west, better to the east. Not as overcast as 1300.

1500 - Cl on H all views, Wind isn't quite as gusty, cloudy to the south

Sunny - lt hz View 1 & 2, 3 & 4 pretty good.

Real nice day
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SITE LOG SHEETS

4/30/78

MST
0805 - View 1 & 2 covered with clouds View 3 & 4 can be seen but not

too clear. Overcast with some sun, light wind blowing from SW.

Rain last night some shower to west and northwest.

0830 - Same as 0805. Some clearing on skyline to west.

0930 - No sun. Light rain total overcast. Can see View 4 only clouds
on View 1, 2, & 3. Pictures taken from inside cabin.

1030 - All views in clouds, however close objects all view are visible.
Sunny to south. Windy. Not raining at site now.

1130 - View 2 & 4 visible. Rain showers. Some sun to south. View 3

heavy clouds. View 1 clouds.

1300 - Good rain at site - overcast can see View 1. View 2, 3, & 4 covered
with clouds. Wind, light out of SW. No sun now.

1400 - View 1 - Visible - some light els on View 2. View 3 & 4 are covered
with clouds. Rain showers to View 4 sun shining again. But mostly
overcast.

1500 - View 1 & 2 visible. View 3 & 4 in clouds. Some sun, but mostly
cloudy. About same all day.

Depart site
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SITE LOG SHEETS

5/6/78

MST
0800 - 1" snow at site - overcast - with some sunshine. View 2 & 4 visibile

with cl on View 1 & 4. Calm. Some blue skys too mostly overhead.

0830 - Cl on H all views. View 1, 2, 3 visible. View 4 in clouds. Calm.
Overcast right now. Radio says 100% for showers & or snow today.

0930 - View 1 & 2 visible. View 3 just barely visible. View 4 snowing.
Wind calm, a bit more cloudy - seems to be closing in a bit.

1030 - Weather getting worse. Can only see View 2. Storm moving west
to east. Real light wind. No sun. Light snow on all higher
areas.

1130 - View 1,2,3 visible. Snowing View 4. No sun. No wind. No

warmth. Light snow & rain showers at sight. Not much change.

1300 - View 1 & 2 visible. Snowing elsewhere. Just minutes after pictures
were taken a snowstorm at site.

1400 - All views snowing. Some sun overhead good snowstorm from NW.

1400 - Snowing all views. Sun overhead some wind. Not too hot a day.

Depart site

NOTE: Forgot to change the month on calibration card!
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SITE LOG SHEETS

5/12/73

MST
0805 - Sunny with a few scattered clouds on horizon to North & NE.

Breeze from SW. Nice morning.

0830 - CI on H on View 3 & 4. Lt hz on View 1, 2, 3. View 4 real clear,

snow on View 4. A low cl on 4 north & east. Sunny with breeze from

SW. Some gusts.

0930 - Cl on H all views. Lt hz. View 1, 2, 3. View 4 clear. Light
breeze and sunny. No dust at all from C-b work site, or from Ca
either.

1030 - View 4 clearest I have ever seen. Cl on horizon View 1, 2, 3.

Lt hz View 1 & 2. Sunny with breeze & some gusts from SW.

1130 - Cl on Horizon, View 1, 2, 3. View 4 real clear. Lt hz on 1 & 2.

3 is not bad. Sunny, light wind and some gusts.

1300 - Clear H on View 3. Lt hz View 1 and 2. View 3 and 4 clear.
Almost a cloudless day - sunny - some wind and gusts.

1400 - No cl on H all views. View 1 light hz. View 2, 3, 4 are clean.
Breeze blowing from W with some gusts. Clear & sunny.

1500 - No cl on H all views. Lt hz in west, cleaner to the east. Wind
almost calm. Real nice day.

Depart site 1510
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SITE LOG SHEETS

5/18/78

MST
0800 - Skiff of snow on ground at site. Breeze from west, cool, scattered

clouds. Some sunshine. View 1, 2, 3 visible, hz to the northwest.
View 4 in clouds. Road has been graded.

0830 - View 1,2,3 visible, seme hz. CI on 4. All views - scattered
els some sun, breeze (cool) from west.

0930 - All views visible. Lt hz in east to considerable amounts in west
— snow on View 4. Scattered cl , some sun.

1030 - Same as 0930 but a little more wind. Some gusts.

1130 - Quite a bit of hz to the west and clear to the east. Mostly
overcast with shadows from sun. Lt breeze from W.

1300 - Not much change.

1400 - Overcast at site, with shadows View 3 & 4. Lt. breeze with gusts.

1500 - View 4 in sunshine, overcast rest of views. Not much haze as

wind is stronger now.

Depart site 1510
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SITE LOG SHEETS

5/24/78

MST
0800 -

0830 -

0930 -

1030 -

1130 -

1300 -

1400 -

1500 -

Only 2 cl in sky - wind from SE? Quite a bit of haze seems
heaviest to the NW.

Heavy Hz on View 1 & 2. Moderatge hz on View 3 & 4. View 4 has
snow. Windy - out of SE. Sunny. Sometimes gusty.

Note quite as hazy as 0830 still windy. Not much change.

View 4 is clearing up. Must be the wind. Still hard to see View
1. Windy from SE with some good gusts. Sunny & nice.

Same as 1030, but starting to get some scattered clouds mostly
north.

Fairly clear to the east but gets hazy to a point in where
you can hardly see View 1. Wind is shaking the shelter? Real
gusty. Quite a few clouds from the south.

Real hazy View 1, View 2 not quite so bad, light hz. View 3, to
almost clear View 4. Windy, clouds are making some shadows.

Same as 1400 - However cl are no on H on View 1, 2, 3, very windy
day storm moving in from NW.

Depart Site 1515
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SITE LOG SHEETS

5/30/78

MST
0755 - Pretty sunny morning. Light breeze from NE. All view visible

Snow on View 4. All views It. hz.

0830 - No cl or H View 1 & 2, 4, cl or h View 3, sunny with breeze from

NW. Seems to be more hz in the NE than even before. Snow on .

View 4.

0930 - Weather about the same. No cl on h now. Some cl to the north.
Light hz all views.

1030 - Not much change. View 4 may be a bit clearer. Seems like more hz

in area of Rio Blanco.

1130 - Cloudy to the east. Wind from west. Lt hz all views. Cool

outside.

1300 - Wind from NW. Cloudy over much of the south and east. View
4 much clearer and View 1 has more hz.

1400 - Overcast - some shadows. Cl on 4. All views moderate hz to the

west to lt hz in the East. Still windy looks like some showers to

the East.

1500 - Overcast - generally cloudy everywhere. Still windy getting
pretty hazy in the east, View 4.

Depart site 1510
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SITE LOG SHEETS

10/05/78

MST
0755 - Sunny morning. Calm. All views visable.

0830 - No CL. on H. Sunny & no haze. Calm.

0930 - Some clouds on Hor. to N. but not in picture area. Slight
haze all views. Slight wind from east.

1030 - Same as at 0930. Still some haze. Wind now in west. Slightly
cooler.

1130 - Some clouds on H. - N.W., but not in picture area. Slight
haze all views. Wind from west.

13C0 - CL. on H. views 1,2,4. Haze still exists. Wind from west.
More haze on views 1 & 2.

1400 - CL on H. views 1,2,3. Haze still exists. Wind from N.W.

1500 - CL. on H. views 1,2,3,4. Has been a nice day.

1510 - Departed site.

202



SITE LOG SHEETS

10/11/78

MST
0800 - Arrived on sight. CL. on Hr. sights 1,2,3,4. Calm & warm.

All views visable but haze on all sights.

0830 - CL. on Hr all views. Still sunny & warm. No wind.

0930 - More CL. on views 1,2,3. Not yet heavy on view 4. No wind,
some haze. Looks like change of weather from N.W.

1030 - About same as 0930. Clouds slowly rising. Still no wind.

1130 - Getting quite a lot of haze, views 1,2,3. Breeze blowing
from N.W. CL on Hr all views. Very clear south & east.

1300 - Haze has lifted. All sights still CL. on Hr, but clouds more
broken. Slight breeze from N.W.

1400 - Clouds more broken. Haze has lifted. CL on Hr. Wind from N.W.

Sunny & warm.

1500 - Some CL. on Hr. Views 1,2,4. Clear on view 3. Wind stronger.
Still warm & sunny.

1510 - Departed site.
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SITE LOG SHEETS

10/17/78

MST
0800 - Arrived at sight. Cloudy all directions. Sights are visable,

but all have haze.

0830 - Cloudy all directions. All sights barely visable. Southeast
wind. All sights have haze.

0930 - Same as at 0830. No wind. #4 barely visable.

1030 - Some broken clouds overhead. Still cloudy to sights. Wind from
south.

1130 - Clouds more broken. All sights, clouds and haze. Wind stronger
from south.

1300 - Variable high cloudiness. Haze on sights 1,2,3. Cannot see
#4. Wind stronger from south.

1400 - Seems darker all sights. But high clouds so that all sights
are visable.

1500 - About the same. More haze in picture areas. Wind strong.

1507 - Dearted site.
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SITE LOG SHEETS

10/23/73

MST
0800 - Arrived on sight. Sunny & very clear to views 1 & 2. Views

3 & 4 cannot see due to low clouds. No wind. Cloudy to N & W.

0830 - Very clear, views of 1 & 2. Views 3 & A still covered with
clouds. No wind.

0930 - Same as at 0830. Slight breeze from east.

1030 - Sights 1 & 2 still very clear. #3 can now be seen under
clouds. #4 still covered with clouds. Clouds seem to be
breaking up.

1130 - All sights now visable. Some haze on view 1. View 4, snow on
peak.

1300 - Slight haze, views 1 & 2. Views 3 & 4 extremely clear. Slight
breeze from west.

1400 - Same as at 1300. Slight breeze from west. Seems some cooler.
Some haze #3 & 4. (No heat in shelter)

1500 - All locations very clear. Very nice day. Sunny & cool.

1510 - Departed site.
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SITE LOG SHEETS

10/29/78

MST
0810 - Arrived at sight. All sights very clear. Sunny & Bright.

Moderate wind from S.E.

0830 - Conditions same. Slight haze views 1 & 2. Views 3 & 4 very
clear. Wind from S.E. cool. (No heat at location)

0930 - Same as at 0830. Wind much stronger.

1030 - More haze, views 1,2,3. Quite clear on view 4. Still very
windy. A few high clouds forming.

1130 - More haze, all four locations. Very windy.

1300 - Still haze, all four locations. Strong & gusty wind from S.E.

1400 - CL. on Hr views 1,2,3. Haze on view 4. Strong wind from S.E,

1500 - CI. on Hr. Views 1,2,3. Haze on view 4. Wind still strong
from S.E.

1515 - Departed site.
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SITE LOG SHEETS

11/04/78

MST
0800 - Arrived at sight. Some high clouds. No wind. Light clouds

all directions (trying new equipment today) . Conditions sane.
Light clouds all directions. But sights are visable.

0930 - Condition same. Little more haze. Slight breeze from S.E.

1030 - Light clouds & haze, views 1 & 2. A little less haze, views
3 & 4. Slight breeze from S.E.

1130 - Conditions same. Clouds in background, all locations. Views
1 & 2 more haze. Wind has gotten stronger.

1300 - High clouds & haze, views 1,2,3. Clearer on view 4. Conditions
about same all day.

1400 - Conditions same. Wind has let up some.

1500 - Haze has lifted some. High clouds on all locations. Conditions
have remained same all day.

Tried new equipment today. Am sure I need more instruction.
No consistancy to readings.

1515 ~ Departed site.
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SITE LOG SHEETS

11/10/78

MST
0800 - Arrived at sight. Snowing lightly. Light snow cover at sight.

No sights are visable.

0830 - Conditions same. Light snow. No wind. Visability about

2 miles.

0930 - Visability has lifted some. Still no sights visable. Not snowing
at present.

1030 - Little more visability. No sights yet visable.

1130 - Clouds all locations. Getting much colder.

1300 - Cloudy views 1-2-3. View 4 barely visable - (Tested this

view with new instrument). First reading I have taken today.

View 4 only.

1400 - CL views 1-23. #4 barely visable. Took reading on instrument
view, 4 only.

1500 - Cloudy. Conditions same as at 1400. Reading of new instrument
on view 4 only.

This has been a cloudy, cold day.

1515 - Departed site.
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SITE LOG SHEETS

11/16/78

MST
0810 -

0830 -

0930 -

1030 -

1130 -

1300 -

1400 -

Arrived at sight. About 8" of snow on ground. Completely
socked in. Visibility all directions about 100 yards. No
wind.

Conditions same.

Conditions same.

Fog has lifted some. Visibility now about % mile,

Still no sights visable. Visability about 1 mile.

Visibility much greater. Still no sights visable,
Partly cloudy.

No wind.

No wind.

Conditions about same as at 1300. View //4 slightly visable.
CL on Hr. all directions.

1500 - CL obstruct views 1-23. #4 slightly visable. View 4 is only
time I could take reading on new instrument.

Has been a cold day. No wind. Departed sight 1520,
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SITE LOG SHEETS

11/22/78

MST
0820 - Arrived a little late. Slipped off road on way in. Snowing

hard at present. About 1 inch of new snow on ground. Looks

like it will be another bad day.

0830 - Conditions same. Snowing hard. Visability about h mile all

directions. Slight wind from S.E.

0930 - Still snowing, but is clearing. Some blue sky overhead.
Slight wind from south.

1030 - View #1 not visable. Views 2-34 barely visable. Wind strong
from south. Very cold. No haze in clearing areas.

1130 - Views 1 & 2-4 not visable. View 3 is visable. Cloudy all
directions. Strong wind from south. Cold.

1300 - Views 1 & 2 not visable. Snowing to the west & N.W. Views
3 & 4 visable with clouds overhead. Wind is strong from south
with some drifting now to 2

'

.

1400 - All sights visable with background & HR of clouds. Still very
windy and cold.

1500 - All sights visable. CL on HR. No haze but clouds all around.
Windy and cold.

1520 - Departed site.
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SITE LOG SHEETS

11/28/78

MST
0800 - Snowing lightly. Completely overcast. About 6" new snow

on ground. Cold wind from south.

0830 - Snowing harder. Visability about h mile. Completely overcast,
About a foot of snow on ground.

0930 - Conditions same. Snowing. Wind from south. Looks like
another bad day. "4th day in a row."

1030 - Snowing very light. No sights yet visable. Wind strong from
south. Cloud cover not so heavy now.

1130 - No sights yet visable. Strong wind from south and very cold.

1300 - No sights visable. Snowing lightly again. Wind strong.
Extremely cold.

Because of poor visibility - blowing and drifting snow -

decided to leave now rather than take a chance on getting
caught in worse weather.

1345 - Departed site.
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Table A6.3.1-1

UNIVARIATE TIME SERIES ANALYSIS FOR TEMPERATURE

Station AB23

Parameter:

Series Mean:

Series Variance:

Trend:

Series Minimum:

Series Maximum:

Chi-Sq. for Data:

Chi-Sq. at 95% Level

Model: (12,0,0)

Coef. of Det:

Residual Mean:

Residual Variance:

Residual Minimum:

Residual Maximum:

Residual Chi-Sq.:

Chi-Sq. at 95% Level

Temperature (41 monthly data points)

6.04651

68.3787

at 95% confidence level

-5.0

21.0

232.294 with 41 d.f.

60.561 with 41 d.f.

(1-0.089864B - 0.84552B 12 ) (z t-6. 04651

)

0.849677

at 95% confidence level

9.86816 with 45 d.f.

61.656 with 45 d.f.

Discussion: This is an ARIMA (12,0,0) model where 12 = the order of the auto-
regressive terms, = the order of the difference term (there is

no differencing), and the last = the order of the moving average terms (there
are no moving average terms). The trend was not significant at the 95% confi-
dence level. Although the chi-square statistic for the data is significant at

the 95% level, the residual chi-square is not significant, indicating that the
residuals have been reduced to uncorrected white noise. The partial autocorre-
lation function of the actual data had significant spikes at lags 1, 2, 3, and
nine. Insignificant parameters were discarded to obtain the current model which
fits the data well and accounts for an annual cycle of 12 months.

NOTE: See Appendix A5.2.1D for discussion of Univariate Time Series Analysis.
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TABLE A6.3.1-4

DIRECT SOLAR RADIATION

TOTAL LANG. AVG. DAY- DAYLIGHT UPTIME CORR. AVG. • DAILY TOTAL/DATE
MONTH FOR MONTH LIGHT HRS PER DAYLIGHT FACTOR LANG/ DAY

UNMOD. MOO.* HRS/DAY MONTH HRS/MO. = ©© (MOD.) HIGHEST LOWEST

CD © ©X© © © © © Q/(Days
Per Mo.)

@ ©

11/74 4121 4256 10 300 291 1.031 141.9 225/11 1/3
12/74 1878 3500 10 310 167 1.856 112.9 164/9 0/7
01/75 4036 4396 10 310 284 1.092 141.8 266/1 22/28
02/75 6880 7305 11 308 291 1.058 260.9 416/24 100/15
03/75 7586 10076 12 372 280 1.329 325.0 479/19 142/9
04/75 10940 11325 13 390 375 1.040 377.5 550/25 65/7
05/75 14559 14559 14 434 434 1.000 496.6 706/26 94/28
06/75 13762 15667 15 450 395 1.139 522.2 737/26 166/18
07/75 16079 16659 15 465 447 1.040 537.4 687/6 227/16
08/75 15005 15870 14 434 409 1.061 511.9 665/3 324/13
09/75 11849 12324 13 390 375 1.040 410.8 545/6 180/11
10/75 10089 10114 12 372 372 1.000 326.3 446/1 28/31
11/75 4615 4670 10 300 297 1.010 155.7 279/1 11/28
12/75 3957 4007 10 310 307 1.010 129.3 207/18 13/25
01/76 6165 6176 10 310 310 1.000 199.2 303/29 85/5
02/76 8102 8102 11 308 308 1.000 279.4 393/22 59/6

03/76 11856 12046 12 372 365 1.019 388.6 567/30 133/25
04/76 11990 13225 13 390 355 1.099 440.8 656/28 187/17
05/76 14693 15198 14 434 421 1.031 490.3 732/16 224/6
06/76 18674 18689 15 450 450 1.000 623.0 741/21 227/22
07/76 17102 17292 la 465 460 1.011 557.8 720/4 229/5
08/76 15351 15961 14 434 417 1.041 514.9 665/5 193/1

09/76 11477 11477 13 390 390 1.000 382.6 558/2 155/24

10/76 10178 10178 12 372 372 1.000 328.3 440/7 143/26

11/76 6725 6725 10 300 299 1.003 224.9 307/1 75/13
12/76 5685 5685 10 310 310 1.000 183.4 242/1 73/5

01/77 6043 6043 10 310 309 1.003 194.9 376/25 54/5
02/77 7850 7850 11 308 308 1.000 280.4 409/27 92/22
03/77 10737 11059 12 372 360 1.033 356.7 523/27 110/17

04/77 1287C 12870 13 390 390 1.000 429.0 598/10&24 90/19

05/77 16228 16390 14 434 431 1.007 528.7 717/18 209/14
06/77 18590 18590 15 450 450 1.000 619.7 744/19 381/7
07/77 14256 16124 15 465 420 1.107 520.1 731/10 269/4

08/77 13970 14249 14 434 424 1.024 459.6 674/1 172/17

09/77 11904 12380 13 390 375 1.040 412.7 568/2 121/28

10/77 9676 9870 12 372 365 1.019 318.4 667/2 89/31

11/77 5580 6026 10 300 279 1.075 200.9 323/1 36/19

12/77 1328 - 10 310 81 - - 229/5 75/3

01/78 1147 - 10 310 98 - - 249/13 67/18

02/78 4508 8250 11 308 168 1.833 294.6 404/18 90/3

03/78 954 - 12 372 22 - - 101/30 67/31

04/78 - - 13 390 - - - - -

05/78 7587 - 14 434 183 - - 714/12 5/21

06/78 _ - 15 450 - - - - -

07/78 1835 - 15 465 55 - - 646/30 366/29

08/78 16327 16441 14 434 431 1.007 530.4 663/3 234/14

09/78 12107 12557 13 390 376 1.037 418.6 483/22 126/18

10/78
11/78
12/78

* "Modified" by the ratio of total-daylight to uptime-daylight hrs/mo
for cases where uptime >_ 50% of total.
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APPENDIX A6.3.2

This Appendix consists of two parts:

A6.3.2A - Wind Fields Summaries

A6.3.2B - Tracer Test Results
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Figure A6.3.2A-1

Meteorological Tower Quarterly Wind Roses - TOM Level (1976-1977)
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Figure A6.3.2A-2

Meteorological Tower Quarterly Wind Roses - TOM Level (1977-1978)

CUrRTERLY WIND R0SE-10M LEVEL

SEP '77 - NOV '77

TO'AL I GF CALKS 0i51fl!EUTE0 (O.IUZ)

TOTAL NO. Or 1 HOUR SAMPLES -?Q72

QUARTERLY KIND RCSE-lOM LEVEL

DEC "77 - FEB '78

TOTfiL 7. Of CfiLMS DISTRIBUTED CU.H3Z1

TOTRL NO. OF 1 HOUR SR«=LES -1805

NORTH

i

15Z

10X

&w.
57.

WINO SPEED IMPS)

3-5 8-11

1-3
s-a

OUPRTERLY WINO RCSE-lOM LEVEL

MRR '78 - MRT '78

TOTAL 7. CF CALMS DISTRIBUTED I3.87Z)

TOTfiL NO. OF 1 HOUR SAMPLES -2CU3

QUHRTERLT WINO ROSE-10M LEVEL
JUN "78 - RUG '78

TOTAL 2 OF CBLHS DISTRIBUTED II.71X)

TOTAL NO. OF 1 HOUR SAMPLES -?159
'

20 v.

15'/

10'/

107.

57.

226



Figure A6.3.2A-3

Meteorological Tower Quarterly Wind Roses - 30M Level (1976-1977)
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Figure A6.3.2A-4
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Figure A6.3.2A-5

Station AB20 Quarterly Wind Rose - 10M Level (1976)
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FIGURE A6.3.2A-9 C-b AVERAGE HOURLY
INVERSION HEIGHT - BY QUARTER FOR 1978

STATION AB20
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FIGURE A6.3.2A-1? PIBAL ALTITUDE-TEMPERATURE

FOR SINGLE Af!D DOUBLE THEODOLITE OBSERVATIONS (EARLY HORNING)
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FIGURE A6.3.2A-13 PIBAL ALTITUDE - TEMPERATURE PROFILE FOR

SINGLE AND DOUBLE THEODOLITE OBSERVATIONS (AFTERNOON)
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APPENDIX A6.3o2B

TRACER TEST RESULTS

To understand the distribution of tracer gas concentrations, one has to first
understand the factors affecting such a distribution - namely, the meteorological
conditions that existed during and immediately preceding the release of tracer
gas.

Synoptic Weather Situation

After a frontal passage on September 11, a closed upper-level low formed north
of Tract C-b By the morning of September 14, a general northeast-southwest
trough situation had developed from Manitoba to Nevada (See Figure A6 3„2B-1).
Two distinct low pressure centers were centered in these areas with Colorado
in between,, Pressure gradients became weak over the tract.

After sunrise on the 14th, an anomalous blocking pattern with a warm high over
Western Canada formedo By the morning of the 15th (Figure A6„3.2B-2) a fast
west-east jet stream had set up along the UoSo -Canadian border. At the surface
a rapidly moving, weak, dry front passed mainly south of the tract during the
afternoon and early evening of the 14th. Clouds from this system cleared away
shortly after midnight but the pressure maintained its weak pattern. By the
afternoon of the 15th, clouds and a strong southwest flow preceding another
weather front were becoming established over the tract area.

The weak pressure gradients and the lack of clouds allowed the formation of
strong drainage, particularly along Piceance Creek, on. the morning of September
14. Although clouds formed during the afternoon of September 14, they cleared
away shortly after midnight, allowing radiative cooling of the ground to take
place. The drainage that developed on the morning of September 15, however,
was much weaker than that of the 14th.

Meteorological Conditions on C-b Tract, 14 September 1978

The atmospheric structure over Piceance Creek as well as over the entire tract
is best illustrated by soundings taken by tethersonde near Piceance Creek.
Figure A6 3.2B-3 shows three soundings of temperature taken on September 14.

As a result of strong radiative cooling, a wery deep surface-based inversion
appeared in the pre-dawn hours e This inversion was quite strong close to the
surface but gradually weakened until about 500 m AGL, when it became isothermal.
This situation was observed in soundings through 0700 MDT Beginning at about
0800 MDT, the inversion lost more of its strength and the base of the isothermal
layer lowered to about 350 m AGU The destruction of the surface-based inversion
began at about 0900 MDT and the top of the isothermal layer was detected at
about 450 m AGL. This isothermal layer was topped by a neutral lapse layer
Further destruction of the surface-based inversion and lowering of the base
of the neutral lapse layer continued until about 1100 MDT, when the inversion
totally disappeared and was replaced by a neutral lapse condition. Similar
conclusions could be derived from data collected by the acoustic radar at
Site AB20.
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This atmospheric structure would, of course, apply only along the Piceance
Creeko However, one can infer that a surface-based inversion did exist over
the entire tract, even on the ridges and above the release site, This inference
is supported by the delta-temperature data collected at SiteAB23as well as by
tethersonde profiles taken over the tract at various locations in 1976 (C-b

Shale Oil Venture, 1976) Figure A6.3.2B-4 shows what the constant potential
temperature surfaces should look like over the tract.

The soundings at Site 048 also provided valuable information concerning the

wind flow above the Piceance Creek. Strong drainage was evident, with the

maximum speed appearing shortly after 0600 MDT at about 150 m AGL. The
synoptic flow pattern was not observed below about 600 m AGL in the early
morning hours. As the morning advanced, the heat gained by the surface from
solar radiation exceeded that lost by terrestrial radiation and the soil

temperature rose, warming the air just above. This created pressure differences
resulting in an upslope flow. The evidence of this upslope flow showed up at

about 0900 MDT. At this time there were still remnants of the nighttime drain-
age on top of this newly developed upslope flow. The strongest shear appeared
at around 200 m AGL. It was not until the end of the experiment, around 1100

MDT, that the drainage flow system was totally destroyed. Even at 1100 MDT,

there was still a surface layer of upslope flow to about 150 m, above which
existed the synoptic flow. This wind flow picture is illustrated in Figure

A6.3.2B-5. It is interesting to note that at about 300 m AGL, the wind
speed was virtually zero at 0600-0700 MDT, the first hour of the sampling
period.

The wind flow over the rest of the tract (other than over Piceance Creek)
followed a similar pattern. Strong drainage prevailed between 0400-0600 MDT.
Figure A6.3.2B-6 shows streamlines of the drainage situation while Figure
A6.3.2B-7 shows what the drainage looks like in a cross-section between
Sites AB23 and AB20.

During the first hour of sampling, the overall pattern was still of the
drainage type although almost calm conditions were detected at various
locations over the tract. At the release site, the kytoon was observed to head
towards the west, then rotated clockwise during the hour to finally end up
pointing towards the south-southeast direction.

The second hour of sampling saw the head of the kytoon meandering between
south-southeast to east. In other words, the wind at the level of release
was from the south-southeast to east. Over other parts of the tract, the
wind was light and often variable, with the predominant direction from the
eastern sector. This is probably due to the fact that the tract is located
west of the Continental Divide and in the macroscale, there would be a drainage
that flows generally from east to west over the tract.

Between 0800-0900 MDT, the wind at the point of release, as indicated by the
heading of the kytoon, was from the southeast to east. Meteorological data
from other wind stations indicated that the wind was still light and variable,
without a definitely organized flow system.
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During the last two hours of the sampling period, the heading of the kytoon
indicated that the wind at the point of release was from the north to east
quadrant. Data collected also indicated that the wind was generally from
the north in areas, south of the Piceance Creek and from areas north of the
Piceance Creek. This phenomenon is generalized in Figure A6.3.2B-8 and
Figure A6.3.2B-9.

The synoptic flow (winds from the south) was never established at the surface
during the sampling period. It appeared around noon. Figure A6.3.2B-10 shows
a picture of the synoptic pattern in the afternoon.

Data collected at Si teAB23 showed that turbulence was weak throughout the period
of sampling, especially between 0600-0800 MDT.

In summary, during the first three hours of sampling drainage was evident
along Piceance Creek and the gulches leading to Piceance Creek. Over the
ridges and higher ground, the surface flow was disorganized and weak. In the
last two hours of sampling, an upslope flow was discernible all over the tract
Turbulence was weak, especially between 0600-0800 MDT.

e„-'

6 potential temperature
wind flow into paper

G wind flow out of paper

_L

DISTANCE (miles) FROM STATION 020

Figure A6.3.2B-7 A cross-sectional view of the drainage flow.
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Figure A6.3.2B-8 Streamlines of upslope flow over Tract C-b.
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Figure A6.3.2B-9 A cross-sectional view of the upslope flow.
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Figure A6.3.2B-10 Streamlines of synoptic flow over Tract C-b.

Tracer Gas Release Data

The release rate was kept fairly constant during the experiment, at about
3.21 gm/sec (28.8 lb/hr) in the first day and 3.14 gm/sec (28.0 Ib/hr) in the

second day. The height of release was approximately 100 m (330 ft) AGL.

Distribution of Ground Level SF^ Concentration

The actual observed SFs concentrations at all sites are presented in the data
report for January 15, 1978.
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Table A8.2.1-la

Deer pellet-group densities in the chained rangeland habitat,

1977-78.

Mean pellet-groups No. of 0.01

Transect per acre ± SE acre plots

BA 17 235 ± 56 20

(CH-C-1)

BA 18 245 + 52 20
(CH-C-2)

BA 25 385 ± 62 20
(CH-C-3)

Combined 288 ± 33 60

BA 21 495 ± 67 20
(CH-T-1)

BA 20 535 ± 72 20
(CH-T-2)

BA 23 274 ± 38 19

(CH-T-3)

Combined 437 ± 38 59
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Table A8.2.1-lb

Deer pellet-group densities in the pinyon-jun iper habitat,

1977-78.

Transect
Mean pellet-groups

per acre ± SE

No. of 0.01

acre plots

BA 19

(PJ-C-1)
360 ± 56 20

BA 26

(PJ-C-2)
110 ± 3k 20

BA 27
(PJ-C-3)

245 ± 53 20

Combined 238 + 31 60

BA 16

(PJ-T-1)
310 ± 77 20

BA 22

(PJ-T-2)
195 ± 38 19

BA 2h

(PJ-T-3)
90+16 20

Combined 198 ± 31 59
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Table A8.2.1-1c

Deer pellet-group densities in the chained rangeland habitat
on Big Jimmy ridge, 1 977 _ 78

.

Transect
Mean pellet-groups

per acre ± SE

No. of 0.01

acre plots

BA 01

BA 02

BA 03

BA 0k

BA 05

BA 06

BA 07

BA 08

BA 09

355 ± 60

420 ± 73

^30 ± 66

360 ± h]

580 ± 88

205 ± kk

210 + 69

Al 5 ± 61

610 ± 90

20

20

20

20

20

20

20

20

20

Combined 398 + 2k 180
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Table A8.2.1-ld

Deer pellet-group densities In the pinyon-jun iper habitat
north of Piceance Creek, 1977~78.

Transect
Mean pellet-groups

per acre ± SE

No. of 0.01

acre plots

BA 10

BA 11

BA 12

95 ± 26

90 ± 22

130 ± 31

20

20

20

Combined 105 ± 15 60

BA 13

BA U

BA 15

3^5 ± 69

kkO ± hi

285 ± 48

20

20

20

Combined 357 ± 33 60

250



Table A8.2.2-1

Mule deer road counts conducted from Fall 1977 to Spring 1978.

SEP, OCT NOV Fall

Location 22 29 ~G~ 13 20 ~UT 27 3 10 17
~2 IT Tota!

White River

Little Hills

Rock School

Hunter Creek
PL Gate \k

AQ 020
Sorghum, Cottonwood
Stewart Gulch Rd.

AQ Trailer 021

Sprague Gulch

3 3

ko 15 13 19 87

12 12

3 7 10

5 8 7 20

7 9 16

5 kl

k

2k

21

5

71

25

5

k 18 51 23 2k 10 130
16 18 83 10 6 133

15 126 150 7 72 57 7 kk8

8 106 205 96 61 w
115 122 k\ 60 A5 9 392

30 101 236 138 8 5 518

25 28 25 21 8 17 .12k

6 25

3

6

5

15

3 2

6 k2

18

6

5

6 6

1 7 8

3 3 6

Rio Blanco 2 2

<\L 1*t 30 A80 837 ^98 A18 226 82
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Table A8.2.2-1 (.Continued)

DEC JAN Winter
Mile Location 3 8 15 21 29 5 12 19 25 Totals

41 White River
40

39 5 5

38

37
36

35
34 Little Hills 1

33 1 2

32 7 3

31 13 15 5 8

30 10

29
28 5 3

27 6 15

26 3

25 A 6

24 Rock School 5 5

23 1

22 9 68 34 4 18 12 1

21 Hunter Creek 19. 16

20 PL Gate 2 23 2

19 AQ 020 k

18 Sorghum, Cottonwood
17 Stewart Gulch Rd.

16 AQ Trailer 021 1

15 2

14

13 5 5
12 Sprague Gulch
11 5 5
10 3 3

9 2 2

8

7 6 6

6

5 1 1

k

3

2

1

Rio Blanco 2 2

TOTAL 41 138 85 24 38 29 1 24

1

3

10

5 46

- 10

8

21

3

10

10

1 2

8 154
4 39

27
4

1

2
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Table A8 2.2-l (Continued)

*

Locat ion

FEB MAR Spr ing

Mile 2 9 16 23 2 9 16 23 30 Total

s

%1 White River

4o 23 48 71

39 17 7 - 13 6 43

38 3 9 10 11 33

37 3 17 1 21 24 66

36 11 28 39

35 2 15 7 1 1 26

34 Little Hills 3 2 5

33 13 5 18

32 3 6 4 2 5 20

31 13 2 7 59 41 14 136

30 21 20 2 18 9 38 108

29 26 10 55 11 15 117

28 5 8 18 28 18 25 102

27 23 21 24 5 . 73
26 2 7 10 20 40 79
25 13 4o 12 27 113 88 293
24 Rock School 6 11 53 2 17 40 39 58 226

23 3 11 8 13 19 17 71

22 2 13 9 23 37 9 81 61 235
21 Hunter Creek 8 74 61 62 12 217
20 PL Gate 31 13 24 45 25 75 213

19 AQ 020 3 18 13 22 49 47 152

18 Sorghum, Cottonwood 3 6 3 43 8 57 120

17 Stewart Gulch Rd

.

4 20 3 10 15 18 70
16 AQ Trailer 021 5 5 4 12 26

15 10 4 33 3 2 52

14 3 4 8 20 10 45

13 21 18 13 8 1 21 21 103
12 Sprague Gulch 26 5 41 1 11 67 20 171

11 1 8 36 22 1 4 79 12 163
10 111 51 24 23 6 118

9 5 3 9 7 7 8 50 14 27 130
8 21 9 13 31 11 54 37 15 191

7 A A 19 3 21 42 - 3 30 126
6 16 16 9 50 3 94

5 3 22 25
4 9 23 18 1 51

3 2 25 6 21 54
2 1 23 28 3 18 39 112
1 14 8 26 48

Rio Blanco

TOTAL 37 135 361 650 97 421 1034 638 669
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TABLE A8.5 l-2a

AVIFAUNA ESTIMATES AT TRACT C-b FOR SPRING SAMPLE PERIOD, 1978

TRANSECT 1, CHAINED PINYON-JUNIPER RANGELAND (CONTROL).

Species
if Coeff Basal Density %Relative 0)

Obs det adj /ha abundance

Mourning dove 1 1..00

Broad-tailed huiraningbird 1 0. 28

Ash-throated flycatcher 1 0. 63

House wren 2 0..65

Mountain blue iird 8 *

Black-throated gray warbler 1 I,,00

House finch 1 0.,62

Green-tailed towhee 8 0.,57

Savannah sparrow 5 0.,63

Chipping sparrow 1 0.,63

Brewer's sparrow 21 0,,49

0.02 0.9

0.09 4.1

0.04 1.8

0.08 3.6

0.20 9.1

0.03 1.4

0.04 1.8

0.36 16.4

0.20 9.1

0.04 1.8

1.10 50.0

Total 2.20

(1) Species density/ha ,

2.20
x

'
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TABLE A8.5.1-2b

AVIFAUNA ESTIMATES AT TRACT C-b FOR SPRING SAMPLE PERIOD, 1978

TRANSECT 2, PINYON-JUNIPER WOODLAND (DISTURBED)

Species
§

Obs
Coeff
det

Basal
adj

Density
/ha

% Relative
abundance

Broad-tailed hummingbird 1 0.73 * 0.04 2.1

Common flicker 1 0.90 * 0.03 1.5

Ash-throated flycatcher 2 0.50 * 0.10 5.2

Pinyon jay 2 1.00 * 0.05 2.6

Mountain chickadee 5 0.56 * 0.23 11.8

Plain titmouse 1 0.31 * 0.08 4.1

Bushtit 3 0.22 * 0.35 18.0

White-breasted nuthatch 1 0.59 * 0.04 2.1

Mountain bluebird 3 0.42 * 0.18 9.2

Solitary vireo 2 0.59 * 0.09 4.6

Virginia's warbler 7 0.75 * 0.24 12.4

Black-throated gray warbler 8 0.60 * 0.34 17.5

Black-headed grosbeak 1 0.75 * 0.03 1.5

Gray-headed junco 1 0.43 * 0.06 3.1.

Brewer's sparrow 2 0.62 * 0.08 4.1

• Total 1.94

(1) Species density/ha
y inrv'/,

2.20
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TABLE A8.5.1-2C

AVIFAUNA ESTIMATES AT TRACT C-b FOR SPRING SAMPLE PERIOD, 1978

TRANSECT 3, CHAINED PINYON-JUNIPER RANGELAND (DISTURBED)

# Coeff Basal Density % Relative (1)

Species Obs det adj /ha abundance

Broad-tailed hummingbird 1 0.28 * 0.09 2.3

Common flicker 2 1.00 * 0.05 1.3

Ash-throated flycatcher 3 0.63 * 0.12 3.1

Pinyon jay A 0.25 * 0.41 10.7

House wren 2 0.65 * 0.08 2.1

Mountain bluebird 10 * * 0.26 6.8

Yellow-rumped warbler 2 0.19 * 0.27 7.0

Green-tailed towhee 24 0.57 * 1.08 28.2

Vesper sparrow \ 3 0.57 * 0.10 2.6

Chipping sparrow 3 0.63 * 0.12 3.1

Brewer's sparrow 24 0.49 * 1.25 32.6

Total 3.83

(1) Species^density/ha
x 10Q%
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TABLE A8.5.1-2d

AVIFAUNA ESTIMATES AT TRACT C-b FOR SPRING SAMPLE PERIOD, 1978

TRANSECT 4, PINYON-JUNIPER WOODLAND (CONTROL)

Species Obs
Coeff
det

Basal
adj

Density
/ha

% Relative (

abundance

Mourning dove 5 0.74 * 0.17 4.2

Williamson's sapsucker 1 0.38 * 0.07 1.7

Hammond's flycatcher 1 0.25 * 0.10 2.5

Dusky flycatcher 7 0.44 * 0.41 10.2

Mountain chickadee 5 0.56 * 0.23 5.7

Bushtit 2 0.22 * 0.23 5.7

House wren 5 0.45 * 0.28 6,9

Hermit thrush 4 0.66 * 0.16 4.0

Mountain bluebird 10 0.42 * 0.61 15.1

Solitary vireo
%

. 7 0.59 * 0.30 7.4

Black- throated gray warbler 16 0.60 * 0.68 16.9

Black-headed grosbeak 2 0.75 * 0.07 1.7

Cassin's finch 1 0.50 * 0.05 1.2

Pine siskin 1 0.43 * 0.06 1.5

Green-tailed towhee 2 0.54 * 0.10 2.5

Rufous-sided towhee 1 0.54 * 0.05 1.2

Chipping sparrow 5 0.34 * 0.38 9.4

Brewer's sparrow 2 0.62 * 0.08 2.0

-
Total 4.03

(1) Species density/ha
v inirz

2„20

260



I

CVJ

•

CO
<C

OJ

JD

C
o
4J •
>* <n

-C c
ex o

ai a
P.AJ

CO
«M
o u

41

4J C
•H 3
0) tc
h
41 T3
> C

o l-i

CI «
•H >
V V
41 4->

0.1/5
CO

a•a
c
a) o

•o
• «o

CS r-l 00
^5 O r»^ o <Tv

4) -
O ^ .
C t) ao
CO 41 —

<

O la

C C_>

3 C
CJ X.

41 c
M o

4-1 cr

c <u
41 u
cj a

4> *->

(X 01

X>
• 3

»-"* CO

C4
e h
U CS

C TX
3 *->

>-' >-•

19
41

O E
C O

•O U-l

c
3

5

ss

•H oo

i-l U-l

-3- vO

d o

O r-»

CM CM

vO

d
t-t r» o r-»

O i-H co o
CO <•

d <m d d

r-. O CO CO r-» co O CO
Ph

CO o r^

O 00 CO
CM

co -* in CM f-( i-5

t-M
CM CM

VO CO CM

00 -3
CO

•

<t P. IM

00
CM

O
CM

O
-3

C_>

<
in

v.oM
l-l

>
O

B CJ

a F=
>-t

in

a, at

<j •~4

jn i-t

4-> 3
c C
CJ •i*

c E
.e
u
< <l

-3 -3-

d d
r-- -3 00 -3 o\ CM CO CM r-i O r-A CO

o iH O O o o o O © CO o o

CO

"cr>

o
vO

o
r»
CO

O
CM

CJ| o| o| o| o| c

at

>
e>

ki rt

tH CO rj a
r C »H o
C. rj 3 e
F •H c> CJ

1-. 1- u
C3 •H CJ

r; > u «
id ta

ti u
•H

c 4J
•^H 3
b e

is| ;s| z| >c| x:| x| e;|

261



00

O

co
CM

O
CM

o
-3

oo

co

d
CM

t-l 00

d d

r. o
d -*

rM -I
• •O O

d d

co .-i

o. <o oo

Pi

-3 CM
CM

O
CM n

«£> P*

uo

Vf

CM CO

Ph pL| CM

-o
cu

e

c
o

C\J

00
<c

CD

-Q

©> CO ON VO

rH xo CM r-

m in co cm

O r»
CM

CM

d
r-1

d
h n to n
d o -a- o d

r». co

crv CM
r» -3

CM CO CM o
C^ 00 CO CN
o

m m cm

O
-3

O
rM
UO

M3 !»•

-3

co

CO

r» CO o o O
• • • • Cm •

o co CM CM CM

»3
CM en CM

o
CM

CU

CM
-3

CM
CO

00
CO

P« «3

Cm O
rM

a
i>
CJ

w-<

3 t}

a LI
c «
3 fH

3
O

I-. i-(

01 Ci

> a
.

r'
Ij

u r) D
n j» >
> r)

4-1 rt

n <J rl
u c 3
o 3 -
t< O. T-l

V t-i b
t> P •H
V, 4-* >
# . .

* « »l XI

3 w
U «-H

T-* .-t

<J rj <3 r) « 4)
• o u 4-1 u 0) C
0. o « •h •o O
V) o .-< C t- H •*-<

T-i n ~-t r: r) »—

4

r jr. o Ul a CJ s; .O
3 u t-t in c. »—

i

CI, ^
•«-4 x Ci •*H i) rj T-l L<

TJ H
4J

Ri o .c Ci (0 tJ

-J — i • • • • •

''• J'. ss X X S5 5". X.I

c
4J

>

l~i

ct.\ co to| io| co

0)

o
^H
P
4-1

c
4)

« O
u
n a
r-1 a)
3 •H
u U-j

^^ •H
(J o 4J
w c • c
rj r-t a. CI
U-i 3 en -o

• • • c
to co <->! ~>

262



< iH cm en 00 *> r~
2
.V! r-» GO

ON
O o o .-1

c en r~ en o r~ O
n « • • • • •

« en 03 l-l «» CM 00

X en m d d

ft
oi

00
en

D

oo

00<

fO

d d

en

en o
o. <r r-
0) u-i

OS

ex
en o
oi -^

« «
C r^
C .H
Cl> -H
O. CI

o ea
0>

C -^ -H
O «- d
X -H 4-1

ea o o
H C H

II

•O
•H
C
=>

1)

c
4)
4>
»-.

O

01

CD

eo

d
01

01

«-l

CO
I

en

~0

~ e
V 3

» C
H O
c H
01 <J

•t-i o
o s"

3 ^H
U 4-*

u CO

*4 ,c <
o a. H
o o >-
u u "
o o O.
u .—

*

o
c z

"3 o <
D >-
•H .—4 CJ

1-1 u %
4-t o o
C H 1-1

o to
TJ 1-4

•H >
C t-l

3 o

4-> < >»
>, H £
JC >J a.
D. X a o
o ft 4-1 4-1

c o Cu
«J t-> > >-.

>« c o Ll

o >- O
OS tn

1—

1

<_> C3 c~4

a C <1
4-1 ^ O 4-1

o E O
e- »-l o H

CO 4-1

l-l P.
s> >
l-l U
a t_)

en ui cm

CM CO r~
>» m vD

O-N vO en *T <r
.-4 CM r^
•3-

O CM o
«/"> u-l en

eo

CM
co

O
NO

CM
CO

CO

o

CM
en

ITJ

o

to

4)

263



C\J

I

•

CO
•=c

r—
x>

1*0

tn <o

u
V o
> -o
•H ffl

o
01 i-H

01 O
•H C_>

O
CJ -

m a;

a> oo
•C ^ r-~

ffl —

>

« o »
^-^ c o

(0 CM
2 Ci)

0)

c
P- 3

a) >-i

o C
C O •
a c

o
C Cj

3 u o
^ « 13

CS (-1 4J
4-) l/J

01 03

•H 3
0)

« c
l-l 1-4 3
CD O K
(J -H

CJ T3
*J -H C
C Uh CO

O 4-1 4-1

(Vl U U
v a (3

Cu »
E a)

• O 4~>

y-N U C/l

§ c
~- o
CO 4-1

4-> S^

c e.
3 -h
v-* |m

o p..

o
c in
O O

c
3

4

81
•H «0 CO

O r-« r-»

co cm in

d o d
PI l-l m i-t •* co o en .H r~ to

o o •-t o o © 1-1 co O o o

\£> \0 —• CO
c^ v£> O
UO Ul O
CM f» nH

a.
>jd

o O o
a o O —*
a) CM o-> ec
p~ * • m

i-l o-» s&
»o -3

m o o
a o o
u iH co

o
1-1

00

oo oo

o
•H
00

vO

3 O o o O o
» O o «3- r^ -H
4 -3 o m CM CO

4 0\ 00 -3 CM vO
r- >o

00 CM •-1 i-l

CO r^ O O

o o
O c.
o o
m C\
CM

00 NO co

1-1 o o

O O o O n
i-( O r» O
CO r^ CM CM on* » * » sOo CM

CM
CM vO

00

O o O O
f-H •3- o o
CO m r^. CO

vD ^r CM
CM

CM O CO 0\ a\

CO CM 00 CM i-i

oo Cm Cm CO Cl*

a O
o
o

ooo

o
o oo o

vOo
Cm o o o o oo o o o m

CO vO o o f-t
• * » •* -JO

vO 00 vO co

oo

o o o a. IX, o O o O nO o-> CM o O o O n
vO iH iH 00 »» CM u-> r-H

co vO -4- vO «T -3 «o r~
i-l CM i-l r» i-l M

o O O O O o oo on vO O O o o
-3 •H o vO -31 r~ in

oo cm r~

S2 co

PL, U
O ra

CJ w
CJ >
cr <1

to n b
!-H 4J

CI VI

SI i—

*

1/1

u o -l-l

J- CJ 4J
4-J (J J
c c c
ri CJ •*-<

C 1—

1

fc

jn
ii

< < <l CJ| o U| tM U.|

T-l R
3 B

g
CJ

u
3

a rl

> i
•^ i-.

,c —-< re

p. o c
E

tS d d|

CD 01
4J 4)
CD •o
C T4
I) O
> 8

CJ

c
J- o
O « N a
> 4-> tA CJ

CO ~r\ <j

CO i-l U C3
•-< 3 03 c
CO u CJ

j: 1-1 • >
a, o< tJ a)

CJ a CO

u > •

o • l-i

4-t i-i to to

e
r) u

CJ

>
>-. 4J to

CJ to <J .-<

a 4J c 3
C3 c CJ 3 •a—

i

H V- O. H
3 c u -—

(

kl a.
U «w CJ 1-. —1 Cm
--

<

e CO *-> > tfl

>
X

^'.| >5| K| z| z:|

264



tO
*-i o

o »H CM o> i-H t-* CM T
o O o O o CM

CT.

•H ro

O O

o —

41

P.
c o

£

o
ao

oo
a

ooo
vo

o

oo
vO

©oo

o
oo

oo

© vO CMO ul —

.

O r^- u->

O oO r-»O CM

oo
o

oo oo
vO

vo o o
"> u"l a
• * —* vO

CO <!•

<—l O
00

o © O
r- o o
CM oo O
CM •-t CT.

to
00

o co o
VO o
K> (7)

»-l vo
CO

o o
r-. oo O

o
vr

o

tO

O
tO C*

O 00

•o

»-< o to

o © o
3.

CO
CT.

h ?< a h
O O O r*

oo

vo in vo

CM CM CM

h n in
o

VO CM —« -H)

O
o oo

VO

OO
I

•

CO

jQ

vO

D,
o o
vD CM
O —i

oo
VO

O O
ct> o
-* o

oo

oo o
VO©

C O
VOo

O
a

to
to

ooo
tO
CM
00

o o o
VO VO VOo o o
CM CM CM

©O
vO

tO
10

oo
ID

© ©O O
lO to

c
o
X
rt

H

o rt n rt rt
rt 4J 4,' o './• CJ

rt rt •-* • -* tj
rt •—

<

c_ >- J^
*-. 3 •** n o O
x: u <s, c, o &iu "»H '/, c c cr.
V. c~ 3 •ri ri
ri

*->

n -< C- V)

X. s- S5| i= ^- S= SEl

c -

1

a c

rj (/) 3 1

rt
*-> rt

o a O (h
t* > > -3

o O
~.

P
w co to to'

o
CO
00
t—

1

rt

c
CJ o
«J 1)X u
J= o
Oh v-^

w in O
u CJ •H <
—

H

«-• kl
t- rt rt c
*-> C «—

«

Vf-

c c »-< o.
o o •H o
<J P. U OS

rt o-5 o 03 ^o 1»
..-< *~i p—

1

u
U-< VM o
•H H 4-1 71
*-» 4-" o o

C CJ
C

-J

• 0-.

ex. tf. G
in 3

</>

P 3 C
3 n O

<i.

C o o
O -J oM o o
C c 01)
-3 o • -.

'.< u *J

O C/j (O

ra
«->

X

o
(-.

o
J=u

o

265



IN {SI

O ©

(M CM

ui in

eno
CO

V
p.

C O
3 DS

o oO t-lo

IX
i)

a:

IX
o

oo
CM

I

CO
•

•

CO
*£

CIJ

JD

e
o

O
a:

o l*> CM To CMo
CO
r^
CO

r- 01
CM K)

o r-* to To cmo
o
K)
r^

m in m
•h en in

ex
03

OS

4>

id

M

M
I

O
3

r^ C> iN
fH IO •-•

o CO to T CMo CM t-^o
LO
ui
r-«

Ki CM Cn
1-4 Lf» CM

O *—

1

O "* Clo IO vOo

d
VI

3 i-

u o
o +-»

o o
o i—

t

o *-~4

o • •-4

£ O
-c: t/l

U o

i«
4-J

a.
o
c

Fd

e

l-o

XI

3
a-w

o

01

266



CM

O
ro co co

© © ©

e <o nC
CO <r no
m
£ cm o

CM o

co m c%

O
no
NO

co r-»

CM O
no o N fc «1

CO
I

CM
•

00<

M
0)

> c
•h -aa «

h
01

v >-tH
o u
O. •

MJiOO
a J

—

•a a* ON
c u fH
as U
» 41 on

«-N O H
S co «
*n! OJ fHw o 3H J
41 i_
u a
c c 0)
<a o co o
C 0) H
3 1) AJ
XI U S5< <5 4J

h tO
41 4-1

> 01 uH XI 41
*J 3 4J
a c/j C
r-H 3
4) r-l 5J
e: a

tH o
4J CJ c
C -H <3

01 <4_i

CJ -H 4-1

l-l 4_l 14

4) (J CJ

P* < 3
41

- e 4-1

«-> o S)
s u
£ «M u
u a

^-. c
01

*J uH Ss
C X
3 a
** -m

M
41 41

o a.
c
a >m
o o
c
3
X)
<

o
CI

ON CM CO

ON CM
«» 00

no

00

ON
ST

ON On 00

NO

VO

On CO

on r-»

PS co oo co

o -i

ON rH

O c-~ r»

UO UO 00

ON CM ON

o
fN.

o
m cm o
>-i o rH

en r-» r-« n r^ o CO r-

vO
rH
co

ko
NO
ON

oo »1

CM

00

ON

o
NO
O

NO
I-l

CO

00

CN

CM NO uo CM
r^ r^ co on
ON CM UO nD Cw

NO
vr
00

cm co r^

On 00 CO
no on ex,

On CO NO

CO on t-.

oo

ON
sf

o
•u
CO

o

S

a,
o

C J
o ,j
x M
«o oH <

CO

o

CJ >
B g
CO n f=
r-l (j

ei n
VI (/)

4) o •i-*

.c a 4J
«J u 3
c c C
CJ

C f-H E
jr
u • g

< < <l

H <n
CJ. c
a CI

1J TH
C

• •H
wj -r
rj m
> 41

<!

Ml

4)
BJ

u 41

11 r—

|

c ^-4

U CJ

3 CJ

n 1-1

> C-I

o| o| t.. u| o|

w

u w d
CO i-l >
> CO

4J CO
CO CJ pH
IJ c 3

CJ 41 3 TJ£ Ij a
i-l CJ •H M

4) M *-»

C CO " >

I5| S5| s-.| ?:| ^.|

267



ss

M rH «M CSI

tH O O O

»-t VD CN1

c .-1 .-1 to
ea I-l CO ^D

co cm

o o

on cm on

oo

o CO O co

-tf vO o o
O fl <o u-l

<N| co m O
co es vO
co m

ON

O
co
co

\D 00 On

00 f>-

co on

on

oo on on r^

00
PI

a
3

+->

E
O

CO
I

CM
•

m

CO<

-Q

CM

O o
»-l 00 CM

O O O

co o r».

« 1-4 00H iH vr
CO r-l On

00 00

.-I CO

u-i r-
00 On

V© ON P~l

u-i

ON
I/O

on u-i r^

oo cv* on
ON .-i

CO o
l-1 00

00
CO

r- CO
o- CO

oo
CO
u->

in f»
CM t-l

O r-»

oo CO
t-l CM

c
o

7-

1

tj «
^ n u WH ca -H
a .T> i—

t

W
f-» •H 3 r;

r- .C u <l>

V n --« c
V) fi r- •H
N cu fl f-C
*J

J£ y- » -M

kH rj

C o

jr. r;

a »—

t

<s
!/) f—

<

u
O o ca

u w >
T-1 —

^

o
o fc->

j: 3
e: Vi </i|

V
B)
00
r-l

eg

c
cd w
4-1 V
>» V4
.C u
a. N^

V) o
«J •H <
4J tJ H
a)

c
CO

s
c w-i £-.

o •»-i o
D- o a;

rt o
•y pa J
<u
--<

(3
5

•h u 7Uu o o
c f- >-l

11

-J
C/5

*—

*

>

ex e
go 3

•H
rt c
>-. o

.-1

£ u
c. o
O a
-v) U
o t4
1-1 4J
c_> to

TD C >,
1-1 ill X
O E SU
<J fl o
o rH u
o r4 o
u >M

-y -a o
11 <UH T-t i-H

U_) U-| flH N-l J-l

4-1 u o
Cl c t-l

268



c
a
v
2

o

O
coo

n
con

a
v
OS

OS
vO

CM

oo in : co r-»

in M to H
B.

as

-a
co

c
•r-

C
o
c_>

i

CM

CO
<:

CO

c
0)

n

c
o
04

2

CM fD

C
o
X
D

s
00

c
«l

ai

u
60
I

V
3

<
H

O
2

sD lA 00 OS n
cr> CM -( n O
H • •

• CM »» O
ci STo

.C
a
o
c

3 o

x

«
3
a
•H
>w n)
•0 X
c a
1-1 H
-J ^-i

rt R)
4J i-i

O
H H

n
3
B

x
a
r:

c
0)

en

U

269



.-I 00

vO ©
vO i-l

O i-l

t-l co

d d ©

co r» r--

o r^ cm
i-l i-l ON
PI •* M

00

I

CO
<c

0)

03

u
flj .
> o
•H "OO (3

U
0) O
0> i-l
1-1 O
y cj
4> CO
d, . r—
Vl J*! cr.

01 .-1

•U 4)

c w> n
<o o CO

fH
» 41^ CJ l-l

2 n!

CO

3X 0) to
<W cj 3

•H <
V C«
u M
c c 01

a o C
•a o
c en H
3 <U i-l

.O u a< « i-i

h to
a> w
> to >-j

i-l .O 0)

*-> 3 1-1

(3 CO c
i-H 3
0) i-l K
e=; enH a
U CJ c
C i-l a)
01 >M
O i-l 4-1

»J u i-l

CI >-. w
PL, < 3

cj

* B i-)

^i O CO
M Vi

e u-i i-l

o 03

-* d
01 o
i-> u
•H >>
C J3
3 O.
>-^ -H

U
0) 0)

o a,
c
« 1-1

•o o
c
3
J3
<

vO vO u~»

N N CI

in r»
CO i-l

O
to

vr

cr, m
vr on
on i-»

on

cr.

CO

oo

ON Cl CN
<J" ON vO i-l CT» vO en

ON vO vO vO i-t CM

on NO
-9 -»
on CO

1 o CO on m CO » cr, i-t CM in VO CM H
CM
CO

cm
I-l

o •-I o
1-1

on O O O o 1-1 O o -a-

i-l NO

i-l NO

ON
co vo m \o

o
ON

CM
i-l O
00 1-1

co
CM

VO CO ON

CM vO ON CO ON CO vO

v© m »o co
i-l \D i-l U0
CO CM CO i-l

cm co in

co
m

r-H . CO

O u ,-H

01 CO >-|

<J > -J

C CO to
co CO p. 3
H i-l •H a

CO VI i-i

V) i-H CO 01

<u O •H a
A HI i-l

i-J CJ 3 o
n c. C u
«u co —l
c i-H ti Xi
J-: r^
u f;

< < < 5

CO

c CO

<o u
Tl tH

e i-l

vl G
x: i-i

bC i-i

01 *-j

c
0)

E3 CO

01

CO fc)

1~< 3
u 01

(V CJ

x. CO

Cj >
3 •H
n
> o

c

co

k-i

Ol CJ! CJ

<n

?-

r. 0)

o M CO

H en i-l

J= i-i CO

a, 3 i-l

t: o •—

!

CJ V-i a
•—I CO

CO u u

en

CO •H
i—i Cfi

co c
x: 0)

a. B
01 o
CJ N
O 3
U rH
a
u I-l

u c

CO

JJ
nj a
^~, i-i

i-i CJ

o CJ

c V.

'S. 7-4 X| K\ V.\

270



3
co co

O <o

co cm ov vo

co

CM

CO

O
-3

O ©

OV ON v© vO r^o r-J C>
o\ CO T3

in co

CM CM

vO Ov vO Ov Ov vO
«3- r» «T -j <T *
CO .-i co o> cr> co

cm m CM

VO
co

in
ov

P-. r~» ct,

cv vO r^ o
<T <r on Ov
Cv 00 00 m

Ov

OV

CM
Ov

P- vO
Ov
vO

00
CM

O
CO

in
sr

om

Ov
CM

OV
•3-

OV

Ov

Ov

Ov

OV

+->

c
oo

I

CM
o

00 <0 D.

< 3
41
4J

V
2:

<D SO

r—
XI IN
ra
1— D.

a

Ov co

O o'

00 CM

O O
CM •* CO CO 1-1 <• m VO

CM vO iH CM

co r»

m oO t-i

r-t CM

Ov
(O

cm ov m
• o
h m

vO
.-I

CO

vO vO vOm m co
CM -3 ao
•» r-. .-1m -3- .-1

m 00
vo m
CM y-A

00 00 CM CO

O
Ov

vO
CO

C
O
y.

mH
td d
i-t >
«
ij

ci •—

*

c 3
3 o
O.
•H u
1^ *-4

u >

3 0)
U tH
•^ L|
u CO 1 CO
CJ co u 4J V( »-l

•H CO *r4 3
CO .O »-H C. |nI O—

1

•-H 3 i-t r;
-C .c CI If. 1j

0. •^ en C
•Ji e c -.-( 1Ju C3 ro T3 ,—

<

i*
*J
•^ , •

Z ^ * 55 SB ''A

CO eg
•^ >
1-.

4)X co

O *-H n\
n r-

1

*J
I

O CO

CI u ^. 1

•^-1 f-l o|
1.

3
fi 10 oo'|

«
«J
60
•H
CO

c
a V
4-1 aX h
j=
D. ^-^

0) 0) O
CI vV rl <
•H -4-J u H
M a n

s4-> c rH
c c t-l Px
<u 01 H O
CI a. CI M

n) O
13 0 a _]
41

r-l B
«W VM
•»-* •y* u 5C
l-l 4-1 O
c C H i-i

SI CJ co
T3 -0 MH tH >
co CO M
:_> » Q

ra

E3 ki

3
•^ x
u 0.
ro

!- a
O re

^ »—

i

i-i U

z,\

x

o

271



I I

c
a. (^

ft

ft
<y

2

P- P*

vO vO

o d

CD

C
•i—
+J
c
oo

CM

CO<

e
a

ON

en

ON

co r^ «o m in

U"!

oo
CM

00

o
CO m rj CO

vr in »» vO Ho CM o -3- CN|

<r
co -» CO

.-! vO
u-1

CM

CO o CO vO v£>

o co 00 •* <r

ft

VO
in
CO

VO
t-H

CO

C
O
y.

TO

H

sj

oo

c
at

60

O
3

H

Ph
o
3

o

a (0

•o e
OJ 3

•H
o -a
E •H
to E
TH 1-.

U. o
"J .c
>- B.

>v
J=
ft
o
c
RJ

O

ai

to

60

o
-O

&
O

Cu
O
to

&
U
E5
O

ft
o

CO CO m 1-1 m
VC
* CO m ON

<s vO
LO

CO ov OS vo ro
H CM co oo r-
<T • • •

*. CO ~T ov
a> vO
VO

o\ CO IS

vOo vo in cm

Cv
vO

« h ex;

3 0) Vw*

•u i^^ M
vH i-a 4) >>
> ^^ > XJ
>H W H T-I

TJ X X T3 r-l

FJ « u H
H H •H B ^>

CO a M
rH r-t M H 4J
TO tf (U •r-l •H
u u > X 3
O o •M rt o-H H a *- w

ft

272



in
i

CM

CO
<C

<U

-O

1)

>-• »
<u o
> -oH CO

O n

BJ rH
V o-

1 ° ^
CJ CO

9 * ~
t/3 qj t-t

41

O M •

co°
^s cj *->

S g §

cj 41

c c to
CO O

cm"
3 <U C
,£> XJ O< M iM

>m 4J
ii u -

> cn i-i

•H ji in
4J 3
S CO Ij

iH 41

llrl U
« K) C

i-l 3u u :
C -H
41 Um T3
O iH Chug
41 W
Cm < 4J

^n o 3
1 U 4i

E '—
< —

O CO
*- c
n o 4->

U u A
H >n
c .c
3 c

CM

« 41

CJ Cm
c
s) u-i

"O o
c
3

zs

1- en
41

4J c
c 41

3 os

SB

cm

ex
41

«

ow
>-•

o
OS

H
CO
u

w

I

en
oo

-3- m CM

O O i-i

-3-

ON

en

cn

cn co cn

m m m cm

CO
oO

cm \o i-l o
-* r* -» ^H

Cm m O O O Cm

00 00
CM O

cm in cm
m
en

f- CM »3
en ,_, CM
in m r~

•>» en
tn
«3

CM CM CM
«o 00 -H
u-l Cm -J m
P» CMO

—

t

CM .-I

-M VO
m ^o

omo

«n —
in m CMo

•h en cn

cn - _< cm
in m •-•

•-) m \D

o o O

o r^ r-i

-3 v£> OO CMm O in

CM CM

CM

m

m
-3

r- m
00 CMm o

oo
^3

CM cn CM
-. en .-*m o m
t-1 CM p-t

om

m
cn

CO
oo
cn

(.)

<«
c "7.

o o
y. H
«0 CO
H >-<

r. BJ
t-A • 3
O U l-H

01 CO 3
CJ > CJ

c C3 CO H
CO a fc 4-i "O
f-H *j -H 41 41

CO cn C p.
0) cc 41

01 G •H > cn
.e 41 4-» rH
i-> a 3 rt 4-

r. r. C )! C
r: n •fM o 0. o
c »H fc

"ex* CJ
1.1 F

: o< < < <i <| o c_>| c_>

a «
A-» 41

CO O
^H d
3 c
CJ CJ

--H >
a CO

j

o| o|

Cm CO >

c-
>

rt

V <0 •—

*

4J 5
CO 41 •a

V-.

3 CJ (4

CJ CJ •H
•H cn >
>
CO

Z Z z|

t*N

M X
c< o. •<
4-1 o H
r. £
B CO Cm
V •H o
p. i-l

-:

•H O
-a CJ J

<0 ac
—

i

ca u
_, iH V5
4-4 <0 o
C 4-1 M
41 o to
o H M
-T-t >
c t-t

^ o

ex E
tn 3

iM
e c
3 o
iH »-M

C CJ

o o
ts 41

a.
•V -»M

01 4J

o CA

J=

O

4J CO

C 4J
41 O
-a h

273



2

c
S

c

c
a
0)

P-> P4 (V,

PK PL, Ah PL,

o
CM

0.
4)

CL. PL,

(X
41

PV, PL,

CO
00

CM
>3-

O

C
o
X
R)

H

H
be
PL,

o

u
7:o

3

o.
a en

-j n
at 3
PL, v-t

a
E •r-,

111

e
»- o
01 .c
>- PL.

.c
PL
o
c

<

O
X.
a.
o
to

>%
CX Lj

W X.
<->

c
o

3
X)

o
H >: w

274



<X5
I

CO
<£

«T3

u m
V O
> •a
f-( ao u

o
B .-i

IJ o
tH o
CJ

01

ex.* OC
CO a r--

0> ON
•o u •-*

c o
CO

co
^^ o

3
e
CO U

*-! 4) CJ
*^^ O X.

•H o
«l a. 4-»

U (J

c c O
o

o *
c en T.

0) e
A u
< a -r<

p U
V AJ eg

> i->

t4 J= CO
4-1 =
C to w

3 d
on —• «n

—' o o
o —

•

• •— o

r~ c~ o co r~ co
0-

co O
o __i u-i vO ~* w-A o» •—

«

r» o £T> CM co co CM ON
<T CM ~-> r^ co (-1

m •-I CO c —

c

CO
CM

ON u">

CO LO 00 O
CO .—I CM ©N
-* «T CO —l

r-. ooo o

on

l/"l •-« co
o r~- CO
vO 00 >—

i

vO
a, r-o

On no
r» on
co

on
vo

On O
<• On
On «H

4J o X
c 1-1

CJ <4-l ^1
CJ H c
v. 4J eg

01 1-.

fit < 4J

* e 0)
•—

^

o :s

N ^ 01

E 14-. XJ

c
tn

a o ij
u u cH >>
C .e
3 —

1

ft) CJ

CJ Ph
c
e U-Io o
c
3X<

CO

«3-

© CO

oo ^
—i CO

co co -cr

o o o

u-l <T CM
CM CO —I
O —* uo

co •-< i-i

CXi Clt p-i

CM
ON

•-t -3/ CM

o o o

O CO O
ffl M O
r» •"-• m
co m r»

co
O

CO

o
CO
oo

ON

NO
CO
NO

CM

NO

-3
CO
CM

CM

o
uo

-3- -3- -»
CO CO CO
-t *-i P-, -H

< CJ

H H
s «

^3
3

rx, i-i -oo «o
»-< »-i

(A O )-i

d
01

O >j eM (C «U r-t 4-1

< CD

P3 01 f—fl

01 O
c y. £ o
O o 4J V
X H c c
« C/> C3 cH H C rH

> ^:M y
a < <: <l <-

«J

C 0)

01 3
CO i—

i

JC D
CO -o
«H •H

m X U
f—

i

n. a
r-» E a
f-4 CO

7, en

3 U) -*
c •-

'

CJ

I-. ai c
0J c o
B. u

r—

1

o
CO o

< o u

Ol

ul

o

cJ| 6 U| Cl Q| W

en

H e
7) 3
c 4J
CJ CO

c C
o *»-<

4-1 5
o 3
V- CJ

CJ CO

CO CO

•H E
u
CJ c^ o
»J JZ
t/ c
CO £:

u d
u- O

E
n
4J

rj F
> 3
CJ 4-1

p-j a
o CJ

x> C
3 3

o| ol o| o|

275



* © © o
V V

o ©
V —.

C —i CO CO
W co
ID

CJ\

\o
in

cm vo cm

co ro vo e?\
oo *cr cm oo

o ©
*3-

©
co

o

CM n

m
oo

o

-a-

oo

oo

<r en

CT> CO

O
O o
— co

o
ft- -H

ON

CO

o. CN|m «n
r- 00

CT\ «Mm 00
r-. a.

-a
a>

•r-
+->

C
o
c_>

<J3
I

CM
•

CO<
CD

-O
rO

CO

CM

S -

ON «3-

CM O

0\ iO

O
00

—i o

—» oo
oo r~
r-. en

»* VO

o Ov
©v

CO CO

CM CO
P"l U0m o

u-1

O * H p, rt H

OV
vO
CM

O
-tf vO CO p*

COO

«» VO
co •—

t

ft —i U0

•H i-»

\D
CO

00
vo

ft] o
o>
CO
CO

CO VOO r-
Oi -c- m

CO o>m
CO

ex
en

re
C E
o BO
X • -rf

w a '/iH ft o
en

>
o| u

en

CJ

u CO

c re

re (J rj
Tl •H £
t- Cu D.
ig « 01

> <J O
o

a re i-l

u c
3

co ej w
rH >

u
CU re

f" »s «l

tn

u
C3

tH u
3 re

M f-H

c 3
re a
i-j •^i

U a
o> eg

u

. l-i eg c
>^ re IJ £>

> M
> U fj

re (J r—

I

eg ij C
I—

1

CJ 3 "
3 L. a -,-H

'J U
3 11 Ui •H
ft 01 " >

cj « re rt «
CO U 4-i CI 01

re eg »H -J
eg »—

4

o. U «H 3 f-* n & o
c o to w

B
^

<j •H tn CJ i-l
•/) a •H 3 •h •H
N
U

to a .C M >|

H
SB 2=1 ?-'l 5s' a|

ft
en

ed >.
4-1 i_i

CD j:
eg a V tx

3

>

CJ ft en

AJ
CO

c
B
CJ

a

oH
l-i

re

rH
r-l

. eg

-a

\i CO

cu

a
en

o
O

a

o

>
o

eg

f—

(

cu

e

re

eg

c

3

eg

•a
cu

•H
U-l

H
4J

• C

H
CJ

eg

pa

r-t

eg

4Ju R3 u u > o. -a Q. o o
b

C

£4

3
CC

e/i

•H
l-l

e^

o

co' S.

s
Svnc

S.

s H

276



CM H CM m
O o O o

CO ' co co o
>o CO «o vD
CM vO CM —

i

~* •—

I

ro

00

d

o

u CO
01
4j a.
C CJ

3 pS
X

cm

c-
91

PS

o o m «/o

o> 00 00
W4 CM CM

Ph Ph

00 00

uo m

-a

c

c
oo

CVJ

00<
r—
-Q
A3

ss d o

CO

CM

uO

tn .

Ph 3 aO u VI

on 3
O a a. O EJ (A Vj C3 3
£ •H c-u E e Ul £ tn

3 3 3 o
c r. H •H Z —J K|
o o M c Ul o
X l-l a o <U u
R) to u c/. o o jZ,H i-i N o C K 4_l> o •o 01 —

i

c
»-i f-H CI o u r-t

Q o o (/-J t-o ^

u
flj 4-1

i-l c
rH ID

o e
to PJ

0) i-l

O
M
O
«—<

CJ

01

to

e
o
01

H
CO
I

01

3

b

c <
OJ M H
§ s
-• .e P-.

•H a. O
<4-( O t/)

S >-•

O <D on
CI >, rc
H U u
«H r-l n
4J tfl o
c i-l i-j

O O to
"0 H 1-1

a.
o

IT) O
—i o
co m a>

o
co

u1 O O
C~4 l-» —i

CO »

r~- uo rsi

CO CM vO

en

CM CO
o

—< co
CO O CO

i-ii-i C i-i

CM -* r- O CM
o CO co o fO

. p—

'

-* <•
o CO
en
CO

60
c
1-1m -* CO «T> ^4^ 4-1

<r CM -» O o c
CO t • • 3
m — <T m O

—-t co o
10
ro

X
a
e

i-o

01
r-M

iM

»

01

01
4-1

c
3
O
u
c
01

4-1

o
D] >^ c
—

<

«J ^-N
55 •H S>5 4-1

3 CI) '«-'' 3
-a ^^^ 1h .43
•-< IT3 O >>
> ^^ > 4-1 4-1

—t r; TH i-« c
-a X >> -o •-I 01

c (3 4-1 —4 to
i-< H H E -o 01

n 3 n 1-1

r—

1

rH i-i E 4J Cu
fl O 01 —

i

•r4

4-1 iJ > X 3 1
o O •H fl cr
H H Q ^u w Pi

277



Table A8.6.2-7

Summary Spoclcs List of Poripliyton Collected .it Stewart and
Hunter Stations, Plccance Creek, Colorado. 1978

Stewart Hunter

Taxon May June July Aug Sept Oct May June July Aug Sept Oct

Division Baclllarlophyta •

Achnnntlies lanceolata D + + + + D + +
A. lanceolnta var. dubla + + D D + + + D D D D
A. minutissir-a + D D D D D D D D D +

Amphora ovalis + +
A. perpusilla + + + •f +
A. vencta +
A. sp. + + + + + + + +

Calonels anphisbaena + +
Cocconeis pedlculus + + D D D + + D D

C. placentula + + + + +
C. placentula var. euqlvpta + D + + + D D

Cvclotella nencihiniana + + + + + + +
nr. Cylindrotheca gracilis + +
Cyniatopleura elliptlca + +
Cymbella affinis + + +

C. mlnuta + + + + + +
C. tumlda + +

C. sp. + +
Denticula sp. +
Diatoma tenue var. elonpatum +

D. vulgare +
Eplthemia turgida +
Fragilaria crotonesis + + +

F. vaucheriae + +
I> sp- + + +

Gonphonena acuminatum + to

G. p.racile + + >
G. intricatum var. vibrio + + X
G. olivaceum + + + + + + + + +
G. parvulu;n + + + + + + + + + +
G. subclavatum + ' + f
G. subclavatum var. cotmutatum + M
G. truncatum + + S3

G. spp. + + + + + + + + +
Gyrosipma sp. + o +
Hantzschia atr.phioxys + + + + W
Melosira varians + CO +
Meridion circuiare
Navicula acccnoda

+
+

+ H

N. capitata + + + + SO

N. cryptocephala . + + + + O
N. cryptocephala var. veneta D + + + + + D + + + •< +
N. cuspidata + M
N. nr. luzonensis
N. nr. menisculus var.

+ + + a

upsaliensis +
N. minima + + + +
N. mutica +
N. mutica var. undulata + .

N. notha + + +
N. pupula var. rectanf.ularis +
N. secreta var. apiculata D D + D + + D + + + D
N. tripunctata var.

schizonemoidos D + + + D + + +
N. vlridula var. avenncea + + + + + + D + + D
N. spp. D + + + + + D + + + +

Ncidium sp. +
Nltzschta ar.icularls + D + + D + + +

^i. amphibia + + + +
N. aplcuj.i ta + + + + + + + + +
N. dtsslp.-it.n + + + + + +
W. hunRiirlca + + + + +
M. l_f nc.ir 1 s + + + +
N. pa) ex D D D D
N. Hjtiiinpldca + + + +
N. trybl ionel l;i var. lcvldrnsis +
N. vermicular in +
N. vltrea +
N. epp. D D + 4 + + D D + . + +
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Table A8.6.2-7 (Continued)

Stt-wart Hunter

Tnxon May June July Aug Sept Oct Hay June July Aug Sept Oct

Divlsioa Saclllariophyta (cont'd)
Pinnulnria boreal is +

P. sp. + +
Rhoicosphanla curvata
Rtiopaledia c;ibb var. ventricosa +

+ + +
+

+ +

R. Diusculus +
Statirone Is anccps +
Stcphanodi sens hant:schi +
Surlrella ancustaca

S . ova lis

+
+

+
+ + + +

+
+ + + +

S. ovata + + + + + + + + +
S. sp.

Synedra delicatissima +
+ + *

S. fasciculata +

S. ulna
S. sp.

+
+

+
+

+ +
+ +

+
+

+ +
+

Unidentified centrics + + + +
Unidentified pennates D + + + + D + + +

i

|

en

+

Division Chlorophyta 1

i

>
X

Characiura sp. + i

1

*a

Cladophora sp. + + + + c-

Closteriutr: sp. + ti +
Cruciqenia quadraca + JO

Oedot;oniu:i sp. + + + o +
Scenedesi-us acutus + w

i.. sp.

Sti^eocloninrn sp. + + + + + +
+
+ +

en

H +
Ulot' -ix sp. + + S3

Unidt tified coccoid + + + ©
Unider.tif ied filanent + + + + + + K +
Unidentified flagellate +. M

a

Division Cyanophyta

Chroococcus sp. + + +
Merisnopedia punctata + +
Merismo^cd ia tea.uissina +
Osciilstoria sp. + + +
Phomldiusi sp. + + + +
Unidentified filament^ +

Division Cryptophyta

Cryptononas ovata +

Division Chrysophyta

Dinobryon boreei

D. sp.

Unidentified coccoid

+
+

+

+ - Present

D - Present as dominant (greater than 52 of the mean total abundance)
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Table A8.6.2-8

Summary of Species Diversity (d) of the Mean for
Periphyton Collected at Stewart and Hunter
Stations, Piceance Creek, Colorado, 1978.

Date Stewart Hunter

May 3.67

June 3.15

July 2.37

August 3.59

September 1.14

October 1.70

3.70

3.14

2.78

3.32

Sampler Destroyed

3.15
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Table A8.6.2-9

Summary of Mean Biomass (mg/cm2
) Expressed as Ash-free

Dry Weight for Periphyton Collected at Stewart and

Hunter Stations, Piceance Creek, Colorado, 1978.

Date Stewart Hunter

0.66

1.66

0.37

0.28

Sampler Destroyed

0.22

May 0.52

June 0.42

July 0.24

August 0.05

September 0.35

October 0.13
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Station
TABLE A8.6.2^10

l*-3 TAXA

AUG SEP

1974

OCT NOV DEC JAN MAR

107

MY

5

JUL SEP NOV JAM

1976

MAR MAY JUL

ciii.okoi'iivci:m:

ActirutsCrum Sf.

Cladophora sp.

Chactophora sp.

Clostcrium sp. X

Cioc Cerium licblrinii

Closterium lunula

Clostcriun gracilis

Coc.rmrium sp.

Entcrotmrpha sp.

Wicrospora sp.

PcdiastruR sp.

Protococcus sp.

Pzotococcus viridis

Protoderm viride X

Scencdesmus sp. X

Spirogyra sp.

•Stigocionium sp. X

U'othrix sp. X
I

Ulothrix zonata

Vaucheria sp. X

Zugn<vma sp.

Craparnaidia sp.

Unidentified lygnercataceaer.

Unidentified Green Coccoid

BACILLAKIOPUYCF.AE 1

1

I

Achnanthes sp. 1

|

X X j I X

Achnanthes lanccolata
1

1

1Achnanthes lanceolata
var. Dubia

1

Amphora sp. X X X
1

Amphora ovalis X X x 1 X X

Amphiphora ornata

Astcrionella sp.

Caloncis sp.
X X

Calcvieis a.-r.phisbacna X

Caloneis silicula X

Cezatonois sp.

Cocconeis sp. X X

Cocconeis piacentula X X X X X X

Cymhella sp. X X

Cymboiia affinis X

Cymbclla ventricosa X X

Cymbclla tumida X

Cyclotclla sp.

Cyclotclla menuchimana

Cymatoplcura sp. X

CymatopJu-ura soJca X X

Dcplonois sp.

Diatoma sp. X

Diatoma vulqazc
1

X X X

Diatoma tvnua var. rlonqatum 1

Eunotia sp.

Eu/iotJci prctxnalis X

FratjiJaria sp. X

Frani laiia crototHirixis

X

X X

Fr.tqi l.iriii cnrtrwnK 1

. 1
,

282



Station
TABLE A8.6.2-10 (CONTINUED)

j>-3 TA\A

AUG SEP

1974

OCT MOV DEC JAN MAR

197

HAY

5

JUL SIP MOV JAM

197G

MAR MAY jiil

Fru::t ul id sp. \ X \

UOOp>*K>fl«'lH Sp. X

£wilV>n<'ial sp. * x X

£7£>np.hr>.nrna oi i V'.ic>*tim X X

Crwi/'.'joniTii eonstriccui X X X

Cyrosiyni sp. X X X

£u ro.s i <7;?ia dcu-iiri.Jtun

llannaca a reus

Melesira sp.

Hcridion sp.

Heridior. circuJart1 X

A'avjcuJa sp. "1 X X X

Navicuia or up tocephai

a

1
• X X X X X X

Jfavicuia rhyr.ochoccphala X X X X X

Navicula viridula X X X X X

Hcdium sp.

tfitzscnia sp.
X X

Nitzschia graciias X

tfitzsc/iia sicmoidea
1

Sitzschia acicularis
1

Nitzschia palea X X

Sitzschia paleacea
1

Pinnularia sp.
1

Pinnjiaria viridis X X

Rhoicosphcr.ia sp.

Rhoicosphenij: curvata X

Rhopalodia sd.

StaLTo;;cis sp. X

Stephanociiscjs ha/itzscaii
i

1

X X

Surirella sp. x X x
1

SurirciJa ovaca X

Synedra sp. X ' x
1

Synedra ulna X X X

Synedra ulna var. Inprsssa
!

Synedra rupens

Tabcllaria sd. X x x

CYAKOPHYTA
! !

AgmoTieiium sp.
1 !

Anabaena sp.
1

1

Lyngbya sp.
1 1

tyngbya spirulinoidca

llodulaiia sp.
1

O.sci iiatoria sp. 1

Osciiiatoria liaineticd 1

Osciiialoria ii.-TOsa

Pbornidiun sp. X

EUGLC.VJ['HYCr,\E

Euql'.na acus

TXAClltoi'ilYTA

//aja sp.

Ra/iucuius sp.

Pot.i.-wycton sp.

rlimulur sp.

Pori ; pa s p

.

1

!
..

1

TflrrAl. :.hvim ;< •.:! 1:11 S/'HYili
1 '! '-• I7|

. -I...I.- ,» .... —

.

17 < 5 7 12 7 •
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TABLE A8.6.2-11

Station

p.6 TAXA

AUG f>FP

1974

OCT NOV ore JAN MAR

197

HAY

G

JUL SEP NOV JAN

1976

MAR MAY JUL

CIILOHOI'IIVClAi;

Actinastrum sp. X X

Cladophora sp. X X

Ch;ictofhorj sp.

CJo.s Cerium sp.

CZosterium lieblcinii

Clo'itcriun lunula

Clostcrium gracilis X

Cosnarium sp.

Entcroinorpha sp.

Hicrospora sp.

PeJiastrum sp.

Protococcus sp.

Protococcus viridis

Protodcrr^a viride
X

Scenedesmus sp.

Spirocyra sp.

StigocJonium sp.

Vlothrix sp. X X

Vlothrix zonata

Vaucheria sp.

Zygnema sp.
1

Draparnaldia sp.

Unidentified Zygncr.iataceaen
1

Unidentified Green Coccoid
i

X

BACILLARIOPHYCEAE
i 1

Achnanthes sp.
i X

Achnantftes lanceoiata
i X X X

Achnanthes lanceolata
var, Dubia

|

I

Amphora sp

.

Amphora ovalIs
X X X

Anphiphora ornata

Asterionella sp. 1

i

Caloneis sp.
1

X X X
I

CaJoneis a,7iphisi>aena
X

I

X

Caioneis siiicula

Ceraconeis sp.

Cocconeis sp.
X X X

Cocconeis piacentuia
X X X X x X

Cyn-±>clla sp.
X X

Cynkeiia affinis

Cymbclla ventriensa
X X

Cymbclla tumida
X

Cyclotclla sp.

Cyclotclla mencjhiniana

Cyinatoplcura sp.
I

X

Cym:i topieurj solca 1 X

Uoploncis sp. X 1

Viatona sp. X

Piatom-7 v:lqarc X

Piatoina tcnu.i v;ir. lUonq.ilun
X

EunoLia sp.

itinoti.i poctinalis

Fra<iilaria sp.

Troqilitri a crotonons in — X X

Frnr/i }.iri-i our:trw:r;
i .

X
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Station
TABLE A8.6.2-11 (CONTINUED)

j». TAXA

Aiir, SEP

1974

OCT NOV ncc JAM MAP,

107

HAY

5

JUL SEP NOV JAN

1976

MAR l!AY JUL

FrusluliJ. sp. X X X

Coit['l)<jn- • 1 1 sp.

Uamphonvnd sp. \ \

Cor:['ftoiii-'aJ ol i vjiTt'iim X X

GorAphono^i cor.-;tr :cCum X X

Cyros.wn.1 sp. X X X

Gyros irnx.i airu.Tjnafrum

HaiHUfj arcus

Kclosira sp.

Keridion sp. X

Heridion circulate

Navicula sp. X X X

JVavicuia crtypcoc^p/iaia X X X X X X X

tfavicuia r/iy.noc.ioccphaia X X X

Kavicuia viriduia X X X X X X

Kediun sp. X

Kitzschia sp.
X X X

A'itzscriia graciiis
X

Kitzschia sicroidja
i

Nitzsc^ia acicularis
1 X X

Nitzschia palca
1 X X X

Kitzschia paleacca
i

Pir.-.ularia sp.
i X X

Pinnularia viridis X

Rhoicosphema s p

.

Rhoiccsphema curvaza

Rhopalodia sp. X

Sta'jro.-eis sp.
I

!

StophanoJisc-s .-j.-irzsc.1

;.!.!
1 X X X

Surirella sp. X 1 X

Surirella ovata
X X X

Synedra sp.
X

Synodra ulna
x X

Syncdra ulna var. Impressa

Synedra rupens
X X

Tabellana sp.
X X

CYAN0PI1YTA

JJgmeneiium sp.

Anabaena sp.
X X X

Lyngbya sp.

Lyngbya spirulinoidea X

Nodularia sp.

Osciiiatcria sp.

05CiJJatoria i.:.-7UT?t.ica

Osci Jiacona Jinosa

Phorr.-.idium sp.

EUCLEKOrtlYCEAi:

Euylcna acus

TUACIILOPIIYTA

l.'aja sp.
i

Panuculus sp.
1

roL.irvjur ten ?=p.

Hitrulus sp.
"""!'

_
Hori;,pa sp.

.

mi \i. mimiI i< si" 1:11 './".' '•• in 1 1 III 1 5 I

i ! !

1 ] 10 | 17 j 5 1 7 3 1')
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Table A8.7.1-1 Herb quadrat summaries for Plot 1-0. Based on data
from 25 permanently located quadrats. June 1978.

Values in percents. "?" indicates uncertain identifi-
cation. ± Values are equal to the standard error of
the mean.

Species
Mean Relative Range of Frequency
Cover Cover Cover Values

Agoseris glauca 0.1 0.01 0-1 16

Agropyron desertorum 3.6 0.25 0-20 40

Agropyron smithii 1.7 0.12 0-15 52

Antennaria rosea 0.7 0.05 0-6 20

Arabis holboellii 0.1 0.01 0-1 8

Artemisia ludoviciana 0.4 0.03 0-6 12

Aster fendleri <0.1 <0.01 0-<l 4

Bouteloua gracilis 0.6 0.04 0-15 8

Bromus tectorum 0.8 0.06 0-3 88

Carex pennsylvanica 0.3 0.02 0-4 20

Chaenactis douglasii 0.1 0.01 <1-1 24

Chenopodium album <0.1 <0.01 0-<l 12

Cryptantha sp. 0.1 0.01 <1-1 16

Descurainia pinnata <0.1 <0.01 0-<l 8

Euphorbia robusta <0.1 <0.01 C-<1 3

Festuca brachyphylla (?) 0.2 0.02 0-6 8

Gayophytum ramocissimum <0.1 <0.01 0,<1 32

Ipomopsis aggregata <0.1 <0.01 0-<l 4

Lappula redowskii 0.1 0.01 0-1 12

Lepidium densiflorum <0.1 <0.01 0-<l 4

Lomatium orientale <0.1 <0.01 0-<l 8

Lupinus argenteus <0.1 <0.01 0-<l 4

Mentzelia dispersa 0.1 0.01 0-1 12

Oryzopsis hymenoides 3.2 0.22 0-15 76

Phlox longifolia <0.1 <0.01 0-<l 8

Poa fendleriana 0.1 0.01 0-3 4

Polygonum sawatchense <0.1 <0.01 0-<l 28

Sitanion longifolium 0.4 0.03 0-2 32

Stipa comata 1.6 0.11 0-9 28

Townsendia sericea <0.1 <0.01 0-<l 4

Unknown grass 0.1 0.01 0-3 4

Artemisia tridentata <0.1 <0.01 0-<l 20

Gutierrez ia sarothrae 0.2 1.10 0-2 20

Pinus edulis 0-<l 4

Total Herb 12.3 1-30 100

Total Woody 0.2 0-2 40
Mosses 0.3 0-5 12

Crustose Lichen 1.0 0-10 40
Litter 76.0 8-100 100
Bare Soil 21.4 0-89 96
Rock 2.5 0-25 56

Mean No. of Herb Species per m^ = 6.32 ± 0.55
Mean No. of Species per nr = 6.56 ± 0.55
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Table A8.7.1-2 . Herb quadrat summaries for Plot 1-F. Based on data
from 25 permanently located quadrats. June 197S.

Values in percents. "?" indicates uncertain identifi-
cation. ±values are equal to the standard error of the
mean.

Species
Mean
Cover

Relative
Cover

Range of
Cover- Values

Frequency

Agoseris glauca 0.1 0.38 0-1 12

Agropyron dasystachyum 0.3 1.54 0-5 8

Agropyron desertorum 4.2 20.35 0-30 44
Agropyron smithii 0.8 3.65 0-11 16
Antennaria parvifolia <0.1 <0.01 0-<l 8

Antennaria rosea 0.1 0.58 0-2 12
Arabis holboellii <0.1 <0.01 0-<l 8

Artemisia ludoviciana 0.1 0.19 0-1 4

Aster fendleri 0.2 0.96 0-4 16
Astragalus ceramicus 0.1 0.19 0-1 32

Bromus tectorum 0.6 2.69 0-5 68
Carex pennsylvanica 0.3 1.34 0-4 12
Chaenactis douglasii <0.1 <0.01 0-<l 4

Chenopodium album <0.1 <0.01 0-<l 12
Collins ia parviflora 0.0 0.19 0-1 4

Cryptantha sp. <0.1 <0.01 0-<l 4
Delphinium nelsoni 0.0 0.19 0-1 4

Descurainia pinnata <0.1 <0.01 0-<l 8

Draba reptans <0.1 <0.01 0-<l 4
Erigeron nematophyllus 0.1 0.19 0-1 4

Festuca brachyphylla (?) 0.4 2.11 0-6 20
Gayophytum ramocissimum <0.1 <0.01 0-<l 8

Haplopappus nuttallii 0.2 1.15 0-4 12
Koeleria gracilis 2.0 9.79 0-14 28
Lappula redowskii 0.3 1.34 0-5 20
Lepidium densiflorum <0.1 <0.01 0-<l 4

Mentzelia dispersa 0.2 1.15 0-6 8

Microsteris micrantha <0.1 <0.01 0-<l 4

Oryzopsis hymenoides 7.4 35.51 0-45 84
Phlox hoodii 1.1 5.18 0-8 36
Physaria floribunda 0.1 0.19 0-1 8

Poa fendleriana (?) 1.0 4.80 0-12 24
Polygonum sawatchense <0.1 <0.01 0-<l 8

Senecio multilobatus 0.1 0.38 0-2 8

Sitanion longifolium 0.5 2.50 0-5 40
Stipa comata 0.1 0.58 0-3 8

Taraxacum officinale <0.1 <0.01 0-<l 4

Tragopogon dubius 0.1 0.19 0-1 4

Zigadenus venenosus <0.1 <0.01 0-<l 4
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Table A8.7.1-2 . (Continued)

Species Mean
Cover

Relative
Cover

Range of
Cover Values

Frequency

Artemisia tridentata <0.1 <0.01 0-<l 12

Chrysothamnus nauseosus
Gutierrez ia sarothrae

<0.1

0.6

<0.01
2.69

0-<l
0-5

4

16

Total Herb 18.9 1-55 100

Total Woody
Mosses

0.6

0.1

0-5

0-1
44

4

Crustose Lichen 0.2 0-5 16

Litter 77.8 20-99 100
Bare Soil 20.8 0-80 96

Rock 1.4 0-30 12

Mean No. of Herb Species per m^ = 6.48 ± 0.69
Mean Total No. of Species per m.2 = 6.64 ± 0.68
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Table A8.7.1-3 . Herb quadrat summaries for Plot 2-0. Based on data
from 25 permanently located quadrats. June 1978.

Values in percents. "?" indicates uncertain identifi-
cation. Values are equal to the standard error of the
mean.

Species
Mean
Cover

Relative
Cover

Range of
Cover Values

Frequency

Agoseris glauca
Agropyron desertorum
Agropyron smithii
Antennaria rosea
Artemisia ludoviciana
Aster fendleri
Aster glaucodes (?)

Astragalus ceramicus
Bouteloua gracilis
Bromus tectorum
Carex pennsylvanica (?)

Chenopodium album
Crepis acuminata
Descurainia pinnata
Festuca brachyphylla (?)

Gayophytum ramocissimum
Heterotheca villosa
Koeleria gracilis
Lappula redowskii
Lepidium montanum
Microsteris micrantha
Oenothera trichocalyx
Oryzopsis hymenoides
Phlox longifolia
Poa sp.

Polygonum sawatchense
Salsola iberica
Sisymbrium altissimum
Sisymbrium officinale
Sitanion longifolium
Sphaeralcea coccinea
Taraxacum officinale
Tragopogon dubius
Unknown composite
Unknown mustard

Artemisia tridentata
Chrysothamnus nauseosus

0.1 0.24 0-1 4

3.8 22.82 0-16 36
0.8 5.10 0-12 16

<0.1 <0.01 0-<l 4

0.1 0.24 0-1 4

0.1 0.73 0-2 24
0.2 1.21 0-5 4

<0.1 <0.01 0-<l 4

0.4 2.43 0-9 12

4.7 28.64 0-15 96
1.2 7.28 0-30 4

<0.1 <0.01 0-<l 16
0.1 0.24 0-1 8

<0.1 <0.01 0-<l 8

C.4 2.67 0-6 16
0.1 0.73 0-1 48
1.2 7.28 0-30 4

0.5 3.16 0-8 8

0.2 1.21 0-3 40
<0.1 <0.01 0-<l 4

<0.1 <0.01 0-2 16
<0.1 <0.01 0-<l 4

0.2 0.97 0-2 16
0.5 2.91 0-10 12
0.1 0.49 0-1 8

<0.1 <0.01 0-<l 16
<0.1 <0.01 0-<l 8

0.2 0.97 0-4 4

0.1 0.24 0-1 4

1.1 6.55 0-8 44
0.1 0.49 0-2 4

0.1 0.49 0-2 4
<0.1 <0.01 0-<l 4
0.2 1.21 0-5 4

0.1 0.49 0-2 8

0.2 1.21 0-2 28
<0.1 <0.01 0-1 24
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Table A8.7.1-3 . (Continued)

Species
Mean Relative Range of Frequency
Cover Cover Cover Values

Total Herbs 15.8 1-35 100

Total Woody 0.4 0-2 36

Mosses 0.1 0-3 4

Crustose Lichen 0.1 0-2 20

Litter 82.4 45-100 100

Bare Soil - 15.9 0-45 84

Rock 1.6 0-25 24

Mean No. of Herb Species per m2 = 5.04 ± 0.45
Mean Total No. of Species per m2 = 5.56 ± 0.49
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Table A8.7.1-4. Herb quadrat summaries for Plot 2-F. Based on data
from 25 permanently located quadrats. June 1978.

Values in percents. "?" indicates uncertain identi-
fication. (± values are equal to the standard error of
the mean)

.

Mean Relative Range of Frequency
Species Cover Cover Cover Values

Agoseris glauca 0.1 0.54 0-1 8

Agropyron dasystachyum 5.7 38.69 0-35 44
Agropyron desertorum 0.8 5.45 0-20 4
Agropyron smithii 0.6 4.36 0-6 24
Antennaria rosea 0.2 1.09 0-4 4

Aster fendleri 0.1 0.54 0-2 16
Astragalus ceramicus <0.1 <0.01 0-<l 4

Astragalus divers ifolius 0.1 0.27 0-1 4
Bouteloua gracilis 0.2 1.63 0-3 16
Bromus tectorum 2.7 18.53 0-20 76
Calochortus nuttallii <0.1 <0.01 0-<l 4

Chenopcdium album <0.1 <0.01 0-<l 20
Erysimum asperum <0.01 <0.01 0-<l 4

Festuca brachyphylla (?) 0.1 2.18 0-3 16
Gayophytum ramocissimum 0.1 0.82 0-1 32
Koeleria gracilis 0.6 3.81 0-9 12
Lappula redowskii 0.1 0.27 0-1 12
Lomatium grayi 0.1 0.27 0-1 4

Mentzelia dispersa <0.1 <0.01 0-<l 4
Microsteris micrantha <0.1 <0.01 0-<l 4

Phlox longifolia 0.1 0.27 0-1 8

Poa fendleriana 0.4 3.00 0-6 8

Poa pratensis 0.1 0.82 0-3 4
Polygonum sawatchense <0.1 <0.01 0-<l 20
Oryzopsis hymenoides 0.9 5.99 0-5 24
Sitanion longifolium 1.0 7.08 0-7 36
Sphaeralcea coccinea 0.1 0.54 0-1 8

Stipa comata 0.2 1.63 0-6 4

Unknown mustard <0.1 <0.01 0-4 4

Artemisia tridentata 0.2 1.63 0-3 44
Chrysothamnus nauseosus 0.1 0.27 0-1 12
Pinus edulis 0.1 0.27 0-1 4
Purshia tridentata <0.1 <0.01 0-<l 4

Total Herb 12.6 1-40 100
Total Woody 0.3 0-3 56
Mosses 0.4 0-5 8
Crustose Lichen 0.6 0-8 20
Litter 81.8 25-100 100
Bare Soil 16.6 0-75 76
Rock 1.7 0-14 32

Mean No. of Herb Species per m2 = 4.36±0.44
Mean Total No. of Species per m2 = 4.96±0.46
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Table A8.7.2-1 Oven dry weights (grams) for range cages and adjacent open
areas in the pinyon- juniper woodland community type. 1978.
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Table A8.7.2-2. Mean production ± the standard error of the mean (S.E.),

frequency, and range of observed values for clipped plots in

the pinvon- juniper woodland community. Production values in

grams/m . 1978.

Mean ± S.E. Sample
Size

Frequency Range
of Values

RANGE CAGES

Agropyron
smithii

0.862 ± 0.707 9 44 0-6.488

Oryzopsis
hymenoides

1.989 ± 1.327 9 22 0-9.988

Other perennial
grasses

13.578 ± 5.674 9 100 0.597-55.936

Perennial
forbs

4.601.1 1.121 9 100 0.079-8.197

Annual
forbs

0.386 ± 0.260 9 78 0-2.249

Total 21.415 ± 6.705 9 100 6.738-70.673

OPEN AREAS -

Agropyron
smithii

0.221 ± 0.165 9 33 0-1.513

Bromus
tectorum

0.080 ± 0.071 9 33 0-0.645

Oryzopsis
hymenoides

• 1.837 ± 1.063 9 33 0-8.968

Other perennial
grasses

4.729 ± 1.770 9 89 0-17.647

Perennial
forbs

1.900 ± 1.006 9 100 0.062-9.377

Annual
forbs

0.744 ± 0.595 9 44 0-5.456

Half
shrubs

0.325 ± 0.325 9 11 0-2.926

Total 9.837 ± 2.602 9 100 2.389-25.102
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Table A8.7 c 2-3 Oven dry weights (grams) for range cases and adjacent open
areas in the chained pinyon- juniper rangeland community
type. 1978.

'

CO

•H

<1)

c E w T3 J-t i—io H 3 •H •H <U W cO enp Jh >H f-i V) O &. <u •H in V)
co $h >> xi in o ex c c/) d w r-1 in ,0 cO

M3 x>
ex
o |

4-> o
<U CO

cO J2
3 jh m 2

•H g
cO O

co g J-l cz O o

o
§> X U V. O C O i-H X +-> -H

&s < en •M -C o E Pi, CO C/3

1 10.766 7.433 5.489 3.855 0.460 28.003
2 0.359 0.16 6 17.501 5.563 0.068 23.657
3 11.931 0.69 9 47.329 59.959

< 4 17.499 1.32 9 49.61 7 20.729 89.174
< !

3.646 65.52 8 16.432 0.398 86.004
6 0.46 4.38 8 15.209 11.170 0.088 31.315

1
c

7 52.547 0.551 7.339 0.015 0.006 60.458o 8 8.8 7 3 30.574 3.852 0.111 43.410
9

10
0.05 8 0.87 7 30.417 25.785 0.076 57.213

1 15.961 7.35 4 1.72 5 1.564 0.348 26.953
2 4.816 . 0.48 3 7.89 4 13.087 0.363 0.028 26.671
3 27.529 74.47 8 15.095 117.102

to 4

1 5

^ 6

6.747 52.07 75.576 9.018 143.411
1.349 3.28 5 33.656 38.291

0.42 5 55.14 3 10.048 4.145 69.761
s 7 19.576 0.01 7 0.18 I 20.069 6.500 0.640 46.983
§ s 9.696 59.015 1.014 0.147 69.872" 9 0.444 24.491 7.880 32.815

10

301



Table A8.7.2-4 . Mean production ± the standard error of the mean (S.E.),
frequency, and range of observed values for clipped plots
in the chained pinyon-juniper rangeland. Production values
jn grams/m^. 1978.

Mean ± S.E. Sample
Size

Frequency

(%)

Range
of Values

RANGE CAGES

Agropvron
smithii

.9.569 ± 3.198 9 89 0-27.529

Bromus 0.920 ± 0.807 9 44 0-7.354
tectorum

Oryzopsis
hymenoides

.

21.642 ± 9.972 9 78 0-74.478

Other perennial 28.067 ± 8.116 9 100 1.564-75.576
grasses

Perennial
forbs

3.213 ± 1.242 9 67 0-9.018

Annual
forbs

0.129 ± 0.075 9 44 0-0.640

Total 63.540 ± 13.885 9 100 26.671-143.411

OPEN AREAS

Agropyron 19.428 + 10.358 9 67 0-52.547
smithii

Bromus 1.481 + 1.169 9 67 0-10.766
tectorum

Oryzopsis
hymenoides

14.282 + 8.330 9 67 0-65.528

Other perennial 21.224 + 4.357 9 100 5.489-47.329
grasses

Perennial
forbs

5.626 + 2.803 9 78 0-25.785

Annual
forbs

0.090 + 0.049 9 67 0-0.460

Total 53.244 + 7.964 9 100 23.657-89.174
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Table AS. 7. 2-5. Oven dry weights (grains) for range cages and adjacent open
areas in the upland sagebrush community type. 1978.
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Table A8.7.2-6. Mean production ± the standard error of the mean (S.E.)

,

frequency, and range of observed values for clipped plots
in the upland sagebrush community. Production values in

grams/m2. 1978.

Mean ± S.E. Sample
Size

Frequency Range
of Values

RANGE CAGES

Agropyron
smithii

12.008 ± 3.269 10 90 0-30.171

Oryzopsis
hymenoides

0.244 ± 0.244 10 10 0-2.443

Other perennial 44.989 ± 7.069 10 100 17.931-80.774
grasses

Perennial
forbs

5.034 ± 1.677 10 100 0.191-13.926

Annual
forbs

0.298 ± 0.187 10 50 0-1.807

Hvlf
shrubs

5.452 ± 5.452 10 10 0-54.519

Total 68.025 ± 10.703 10 100 30.848-139.904

OPEN AREAS

Agropyron
smithii

9.051 ± 2.706 10 100 1.513-29.125

Bromus \ 0.271 ± 0.148 10 50 0-1.387
tectorum

Oryzopsis
hymenoides

0.179 ± 0.176 10 20 0-1.765

Other perennial 28.368 ± 7.154 10 100 11.209-81.377
grasses

Perennial
forbs

3.941 ± 1.232 10 100 0.105-11.194

Annual
forbs

0.025 ± 0.013 10 60 0-0.123

Half
shrubs

5.344 ± 4.620 10 20 0-46.447

Total 47.176 ± 8.112 10 100 15.966-92.583
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Table A8.7.2-7 Oven dry weights (grams) for range cages and adjacent open
areas in the bottomland sagebrush community type. 1978.
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Table A8.7.2-8 . Mean production ± the standard error of the mean (S.E.)
,

frequency, and range of observed values for clipped plots
in the bottomland sagebrush community. Production values in
grams/m2. 1978.

Mean ± S.E. Sample
Size

Frequency Range
of Values

RANGE CAGES

Agropyron
smithii

3.710 ± 1.927 10 50 0-15.629

Bromus 14.741 ± 5.651 10 90 0-58.747
tectorum

Other perennial 6.905 ± 3.866 10 90 0-38.429
grasses

Perennial
forbs

6.138 ± 3.265 10 70 0-28.408

Annual
forbs

0.966 ± 0.528 10 100 .014-5.202

Half
shrubs

0.438 ± 0.413 10 20 0-4.148

Total 32.898 ± 6.064 10 100 5.048-59.454

OPEN AREAS

Agropyron
smithii

1.804 ± 0.928 10 70 0-9.624

Bromus 5.617 ± 2.100 10 100 0.610-22.758
tectorum

Oryzopsis
hymenoides

1.793 ± 1.793 10 10 0-17.927

Other perennial 4.032 ± 1.806 10 70 0-14.579
grasses

Perennial
forbs

1.784 ± 0.855 10 70 0-7.799

Annual
forbs

1.453 ± 1.124 10 80 0-11.485

Half
shrubs

0.089 ± 0.089 10 10 0-0.887

Total 16.573 ± 3.802 10 100 4.805-36.208
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Table A8.7.2-9 . Regression equations used for converting fresh weight
estimates to oven dry weights for the intensive study
plots, May 1977.

Species / Species Group Regression Equation Correlation Coefficient

Agropyron smithii y = 0.512x + 0.717 0.70

Bromus tectorum y = 0.435x + 0.185 0.62

Oryzopsis hymenoides y = 0.362x + 1.134 0.84

Other perennial grasses y = 0.543x + 0.720 0.80

Perennial forbs y = 0.431x - 0.228 0.62

Annual forbs y = 0.372x - 0.028 0.68

Half shrubs* y - 0.379x

Total tioiiiass y = 0.529x +0.948 0.82

*Only one data point
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Table A8.7.2-1Q Regression equations used for converting fresh weight
estimates to oven dry weights for the intensive study
plots, June 1977.

Species / Species Group Regression Equation Correlation Coefficient

Agropyron smithii y = 0.711x + 1.519 0.75

Bromus tectorum y = 0.435x + 0.185 0.62

Oryzopsis hymenoides y = 0.920x + 0.065 0.80

Other perennial grasses y = 0.323x + 1.554 0.55

Perennial forbs y = 0.624x + 0.464 0.86

Annual forbs y = 0.701x - 0.234 0.99

Half shrubs y = 0.439x - 0.240 0.92

Total biomass y = 0.697x +1.517 0.77

*Same equation as used for May data.
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Table A8.7.2-11 Regression equations used for converting fresh weight
estimates to oven dry weights for the intensive study
plots, July 1977.

Species / Species Group Regression Equation Correlation Coefficient

Agropyron smithii y = 0.505x + 0.807 0.70

Bromus tectorum* y = 0.435x + 0.185 0.62

,0ryzopsis hymenoides y = 0.870x - 0.592 0.93

Other perennial grasses y = 0.605x + 0.512 0.95

Perennial forbs y = 0.618x - 0.157 0.94

Annual forbs y = 0.338x - 0.189 0.96

Half shrubs y = 0.236x +0.436 0.98

ri
otal biomass y 0.591x +0.805 0.91

*Same equation as used for May data.
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Table A8.7.2-12. Mean production ± the standard error of the mean (S.E.),

frequency, and range of observed values for quadrats in

Plots 1-0 and 1-F, May 1977. Based on data derived.,from
regression equations. Production values in grams/m .

1

Mean ± S.E. Sample
Size

Frequency Range
of Values

PLOT 1-0

Agropyron
smithii

0.025 ± 0.025 50 2 0-1.229

Bromus 0.067 ± 0.037 50 8 0-1.490
tectorum

Oryzopsis
hymenoides

1.089 ± 0.185 50 46 0-4.389

Other perennial 5.992 ± 0.686 50 92 0-22.452
grasses

Perennial
forbs

0.868 ± 0.229 50 58 0-6.238

Total 8.220 ± 0.689 50 96 0-22.106

PLOT 1-F

Agropyron
smithii

0.054 ± 0.040 50 4 0-1.741

Oryzopsis
hymenoides

1.477 ± 0.219 50 62 0-5.836

Other perennial 5.657 ± 0.682 50 96 0-22.452
grasses

Perennial
forbs

1.112 ± 0.270 50 50 0-9.413

Total 8.465 ± 0.629 50 100 1.213-22.106
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Table A8.7.2-13. Mean production ± the standard error of the mean (S.E.),
frequency, and range of observed values for quadrats in
Plots 1-0 and 1-F, June 1977. Based on data derived from
regression equations. Production values in grams/m.

Mean ± (S.E.) Sample
Size

Frequency Range
of Values

PLOT 1-0

Agropyron
smithii

0.415 ± 0.255

Oryzopsis
hymenoides

0.479 ± 0.196

Other perennial 3.609 ± 0.310
grasses

Perennial
forbs

0.492 ± 0.156

Half
shrubs

0.190 ± 0.117

Total 7.418 ± 0.673

PLOT 1-F

Agropyron
smithii

1.181 ± 0.324

Bromus . 0.008 ± 0.008
tectorum

Oryzopsis
hymenoides

0.824 ± 0.199

Other perennial 4.227 ± 0.586
grasses

Perennial
forbs

2.261 ± 0.631

Half
shrubs

0.460 ± 0.180

Total 9.825 ± 1.218

50

50

50

50

50

50

50

50

50

50

50

50

50

10

30

92

24

6

100

30

2

36

88

42

16

92

0-12.180

0-9.263

0-8.010

0-5.458

0-5.069

1.865-21.024

0-9.337

0-0.403

0-6.504

0-24.151

0-25.436

0-6.387

0-50.285
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Table A8.7.2-14. Mean production ± the standard error of the mean (S.E.),
frequency, and range of observed values for quadrats in
Plots 1-0 and 1-F, July 1977. Based on data derived from
regression equations. Production values in grams/m^.

Mean ± S.E. Sample
Size

Frequency Range
of Values

PLOT 1-0

Agropyron
smithii

0.047 ± 0.033 50 4 0-1.312

Oryzopsis
hymenoides

2.057 ± 0.629 50 30 0-17.991

Other perennial 5.902 ± 0.639 50 92 0-15.648
grasses

Perennial
forbs

0.593 ± 0.274 50 24 0-11.587

Annual
forbs

0.005 ± 0.004 50 4 0-0.150

Half
shrubs

0.233 ± 0.181 50 8 0-8.943

Total 8.751 ± 0.803 50 98 0-26.197

PLOT 1-F

Agropyron
smithii

._ 0.407 ± 0.161 50 16 0-4.345

Oryzopsis
hymenoides

2.084 ± 0.481 50 42 0-17.121

Other perennial 7.623 ± 0.836 50 94 0-24.729
grasses

B

Perennial
forbs

1.584 ± 0.639 50 46 0-22.095

Annual
forbs

0.002 ± 0.002 50 2 0-0.100

Half
shrubs

0.107 ± 0.043 50 12 0-1.145

Total 11.064 ± 0.928 50 98 0-31.807
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Table A8.7.2-15 Mean production ± the standard error of the mean (S.E.),
frequency, and range of observed values for quadrats in
Plots 2-0 and 2-F, May 1977. Based on data derived from
regression equations. Production values in grams/m2 .

Mean ± S.E. Sample
Size

Frequency

CD
Range

of Values

PLOT 2-0

Agropyron
smithii

0.548 ± 0.131 50 30 0-3.276

Bromus
tectorum

0.497 ± 0.157 50 36 0-6.709

Oiyzopsis
hymenoides

0.488 ± 0.139 50 22 0-3.666

Other perennial
grasses

7.324 ± 1.003 50 80 0-27.885

Perennial
forbs

0.398 ± 0.127 50 46 0-4.945

Annual
forbs

0.077 ± 0.034 50 16 0-1.460

Half
shrubs

0.038 ± 0.038 50 2 0-1.895

Total 9.482 ± 0.888 50 98 0-27.660

PLOT 2-F -

Agropyron
smithii

'• 0.843 ± 0.260 50 34 0-10.955

Bromus
tectorum

0.702 ± 0.171 50 48 0-5.405

Oiyzopsis
hymenoides

0.799 ± 0.161 50 36 0-3.666

Other perennial
grasses

5.306 ± 0.510 50 94 0-18.649

Perennial
forbs

3.043 ± 0.642 50 88 0-27.359

Annual
forbs

0.045 ± 0.030 50 12 0-1.460

Half
shrubs

0.857 ± 0.540 50 8 0-20.845

Total 12.500 ± 1.215 50 100 1.213-39.033
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Table A8.7.2-16 Mean production ± the standard error of the mean (S.E.)

,

frequency, and range of observed values for quadrats in
Plots 2-0 and 2-F, June 1977. Based on data derived from
regression equations. Production values in grams/m.

Mean ± S.E. Sample
Size

Frequency Range
of Values

PLOT 2-0

Agropyron
smithii

0.684 ± 0.290 50 16 0-12.180

Bromus 0.016 ± 0.011 50 4 0-0.403
tectorum

Oryzopsis
hymenoides

0.124 ± 0.084 50 6 0-3.745

Other perennial 3.412 ± 0.345 50 86 0-12.853
grasses

Perennial
forbs

1.291 ± 0.497 50 28 0-16.072

Annual
forbs

0.129 ± 0.070 50 10 0-3.039

Half
shrubs

0.031 ± 0.031 50 2 0-1.557

Total 7.921 ± 0.849 50 96 0-25.552

PLOT 2-F

Agropyron
smithii

0.793 ± 0.220 50 26 0-5.073

Oryzopsis
hymenoides

0.879 ± 0.309 50 22 0-9.263

Other perennial 2.004 ± 0.211 50 76 0-7.365
grasses

Perennial
forbs

1.365 ± 0.371 50 44 0-12.950

Annual
forbs

0.035 ± 0.020 50 6 0-0.585

Half
shrubs

0.040 ± 0.040 50 2 0-1.996

Total 5.585 ± 0.551 50 94 0-16.147
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Table A8.7.2-17. Mean production ± the standard error of the mean (S.E.)

,

frequency, and range of observed values for quadrats in
Plots 2-0 and 2-F, July 1977. Based on data derived from
regression equations. Production values in grams/m .

Mean ± S.E. Sample
Size

Frequency Range
of Values

PLOT 2-0

Agropyron
smithii

1.024 ± 0.261 50 28 0-5.861

Bromus
tectorum

0.009 ± 0.009 50 2 0-0.453

Oryzopsis
hymenoides

0.480 ± 0.226 50 12 0-9.291

Other perennial
grasses

4.746 ± 0.707 50 72 0-15.648

Perennial
forbs

0.685 ± 0.240 50 32 0-9.114

Annual
forbs

0.299 ± 0.203 50 20 0-9.957

Half
shrubs

0.013 ± 0.013 50 2 0-0.672

Total 7.460 ± 0.832 50 92 0-22.063

PLOT 2-F

Agropyron
smithii

0.372 ± 0.152 50 16 0-5.861

Bromus
tectorum

0.014 ± 0.010 50 4 0-0.453

Oryzopsis
hymenoides

1.621 ± 0.557 50 24 0-17.991

Other perennial
grasses

4.819 ± 0.743 50 78 0-24.729

Perennial
forbs

1.152 ± 0.405 50 34 0-13.441

Annual
forbs

0.267 ± 0.201 50 12 0-9.957

Half
shrubs

0.032 ± 0.032 50 2 0-1.617

Total 8.073 ± 0.942 50 94 0-24.425
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Table A8.7.2-18 Mean production ± the standard error of the mean (S.E.),
frequency, and range of observed values for quadrats in
Plots 3-0 and 3-F, May 1977. Based on data derived from
regression equations. Production values in grams/m.

Mean ± S.E. Sample
Size

Frequency Range
of Values

PLOT 3-0

Agropyron
smithii

0.898 ± 0.133

Other perennial
grasses

7.576 ± 0.282

Perennial
forbs

3.066 ± 0.171

Annual
forbs

0.016 ± 0.007

Total

PLOT 3-F

12.215 ± 0.361

Agropyron
smithii

4.607 ± 0.301

Other perennial
grasses

8.913 ± 0.387

Perennial
forbs

3.981 ± 0.266

Annual
forbs

0.029 ± 0.010

Half
shrubs

0.008 ± 0.008

Total 18.160 ± 0.615

50 56 0-3.276

50 100 3.980-12.672

50 100 1.065-5.807

50 10 0-0.158

50 100 7.296-17.875

50 100 1.741-9.931

50 100 1.807-14.846

50 100 1.065-9.686

50 16 0-0.344 .

50 2 0-0.379

50 100 9.940-25.809
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Table A8.7.2-19. Mean production ± the standard error of the mean (S.E.)
,

frequency, and range of observed values for quadrats in
Plots 3-0 and 3-F, June 1977. Based on data derived from
regression equations. Production values in grams/m^.

Mean ± S.E. Sample
Size

Frequency Range
of Values

PLOT 3-0

Agropvron 4.263 ± 0.207
smithii

Other perennial 2.942 ± 0.115

grasses

Perennial 1.457 ± 0.121

forbs

Half 0.076 ± 0.041
shrubs

Total

PLOT 3-F

8.421 ± 0.345

Agropvron
smithii

4.337 ± 0.245

Other perennial
grasses

3.258 ± 0.109

Perennial
forbs

1.617 ± 0.162

Half
shrubs

0.164 ± 0.076

Total 9.633 ± 0.364

50 100 1.875-9.337

50 100 1.877-5.428

50 96 0-4.210

50 8 0-1.557

50 100 3.955-14.754

50 96 0-8.626

50 100 2.199-6.396

50 82 0-5.458

50 10 0-2.874

50 100 4.304-18.934
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Table A8.7.2-20. Mean production ± the standard error of the mean (S.E.),
frequency, and range of observed values for quadrats in
Plots 3-0 and 3-F, July 1977. Based on data derived from
regression equations. Production values in grams/m.

Mean ± S.E. Sample
Size

Frequency Range
of Values

PLOT 3-0

Agropyron
smithii

Other perennial
grasses

Perennial
forbs

Half
shrubs

Total

PLOT 3-F

Agropyron
smithii

Other perennial
grasses

Perennial
forbs

Half
shrubs

Total

3.011 ± 0.186

4.181 ± 0.183

0.622 ± 0.089

0.067 ± 0.029

7.743 ± 0.319

2.920 ± 0.144

4.011 ± 0.228

0.616 ± 0.122

0.056 ± 0.028

7.448 ± 0.267

50 100 1.060-5.861

50 100 2.328-6.566

50 88 0-2.933

50 10 0-0.909

50 100 4.643-14.387

50 100 1.312-5.861

50 100 1.723-9.593

50 80 0-4.170

50 8 0-0.909

50 100 4.348-12.025
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Table A8.7.2-21 . Mean production ± the standard error of the mean (S.E.),
frequency, and range of observed values for quadrats in
Plots 4-0 and 4-F, May 1977. Based on data derived from
regression equations. Production values in grams/m^.

Mean ± S.E. Sample
Size

Frequency Range
of Values

PLOT 4-0
_

Agropyron
smithii

1.242 ± 0.170 50 64 0-4.300

Bromus 0.020 ± 0.015 50 4 0-0.620
tectorum

Oryzopsis
hymenoides

0.294 ± 0.157 50 10 0-6.921

Other perennial 1.263 ± 0.416 50 60 0-8.869
grasses

>

Perennial
forbs

0.015 ± 0.013 50 4 0-0.654

Annual
forbs

0.036 ± 0.013 50 16 0-0.344

Total 2.782 ± 0.306 SO 92 0-9.676

PLOT 4-F

Agrop)Ton 0.741 ± 0.117
smithii

Bromus 0.008 ± 0.008
tectorum

Oryzopsis 0.726 ± 0.188
hymenoides

Other perennial 0.809 ± 0.165
grasses

Other annual 0.021 ± 0.021
grasses

Perennial 0.054 ± 0.025
forbs

Annual 0.074 ± 0.034
forbs

50 52 0-2.764

50 2 0-0.403

50 28 0-5.474

50 46 0-6.153

50 2 0-1.055

50 18 0-1.065

50 16 0-1.460

Total 2.541 ± 0.225 50 90 0-7.296
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Table A8.7.2-22. Mean production ± the standard error o£ the mean (S.E.)
,

frequency, and range of observed values for quadrats in
Plots 4-0 and 4-F, June 1977. Based on data derived
from regression equations. ' Production values in grams/m^.

Mean ± S.E, Sample
Size

Frequency Range

(%) of Values

PLOT 4-0

Agropyron
smithii

Oryzopsis
hymenoTdes

Other perennial
grasses

Perennial
forbs

Annual
forbs

Half shrubs

Total

1.074 ± 0.152

0.236 ± 0.119

1.015 ± 0.197

0.037 ± 0.026

0.012 ± 0.012

0.177 ± 0.093

2.849 ± 0.324

50 52 0-2.941

50 10 0-4.665

50 40 0-4.782

50 4 0-1.088

50 2 0-0.585

50 8 0-3.752

50 84 0-10.574

PLOT 4-F

Agropyron
smithii

1.205 ± 0.136

Oryzopsis
Tiymenoides

0.652 ± 0.179

Other perennial
grasses

0.745 ± 0.171

Perennial
forbs

0.081 ± 0.042

Annual
forbs

0.030 ± 0.022

Half shrubs 0.396 ± 0.117

Total 3.058 ± 0.321

50 62 0-2.230

50 30 0-5.584

50 34 0-4.782

50 8 0-1.713

50 4 0-0.936

50 22 0-3.313

50 84 0-9.180
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Table A8.7.2-23 Mean production ± the standard error of the mean (S.E.),
frequency, and range of observed values for quadrats in
Plots 4-0 and 4-F, July 1977. Based on data derived from
regression equations. Production values in grams/m .

Mean ± S . E

.

Sample
Size

Frequency Range
of Values

PLOT 4-0

Agropyron
smithii

Bromus
tectorum

Oryzopsis
hymenoides

Other perennial
grasses

Perennial
forbs

Annual
forbs

Half
shrubs

Total

1.202 ± 0.246

0.009 ± 0.009

0.593 ± 0.297

2.070 ± 0.728

0.012 ± 0.010

0.006 ± 0.003

0.352 ± 0.212

4.605 + 0.858

PLOT 4-F

Agropyron
smithii

0.870 ± 0.167

Oryzopsis
hymenoides

1.175 ± 0.292

Other perennial
grasses

1.363 ± 0.391

Perennial
forbs

0.015 ± 0.010

Annual
forbs

0.007 ± 0.004

Half
shrubs

0.594 ± 0.241

Total 4.485 ± 0.709

50 50 0-9.904

50 2 0-0.453

50 12 0-11.031

50 40 0-32.600

50 4 0-0.461

50 6 0-0.100

50 8 0-7.525

50 82 0-32.102

50 42 0-3.839

50 28 0-6.681

50 38 0-13.831

50 6 0-0.461

50 6 0-0.150

50 18 0-9.888

50 86 0-27. 96S

321



Table A8. 7. 2-24. Mean production ± the standard error of the mean (S.E.),

frequency", and range of observed values for quadrats in

Plots 5-0 and 5-F, May 1977. Based on data derived from
regression equations. Production values in grams/m^.

Mean ± S.E. Sample
Size

Frequency Range

(%) of Values

PLOT 5-0

Agropvron
smithli

Oryzopsis
hymenoides

Other perennial

Other annual
grasses

Perennial
forbs

Total

0.025 ± 0.025

1.882 ± 0.336

2.201 ± 0.439

0.039 ± 0.038

0.529 ± 0.367

5.071 ± 1.038

50 2 0-1.229

50 62 0-13.794

50 40 0-18.649

50 2 0-1.925

50 12 0-17.014

50 98 0-43.264

PLOT 5-F

Agropyron 0.697 ± 0.174 50 38 0-5.836
smithii

Oryzopsis 1.613 ± 0.240 50 58 0-5.474
hymenoides

Other perennial 3.211 ± 0.383 50 80 0-11.586
grasses

Perennial 0.599 ± 0.135 50 50 0-4.083
forbs

Annual 0.010 ± 0.008 50 4 0-0.344
forbs

Total 6.238 ± 0.508 50 100 1.213-16.817
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Table A8.7.2-25 Mean production ± the standard error of the mean (S.E.),
frequency, and range of observed values for quadrats in
Plots 5-0 and 5-F, June 1977. Based on data derived from
regression equations. Production values in grams/m.

Mean ± S.E. Sample
Size

Frequency Range
of Values

PLOT 5-0

Agropyron
smithii

0.232 ± 0.090

Oryzopsis
hymenoides

2.404 ± 0.417

Other perennial 0.728 ± 0.151
grasses

Perennial
forbs

0.031 ± 0.022

Annual
forbs

0.012 ± 0.012

Total 3.573 ± 0.365

PLOT 5-F

Agropyron
smithii

0.941 ± 0.221

Oryzopsis
hymenoides

1.839 ± 0.310

Other perennial 1.911 ± 0.212
grasses

Perennial
forbs

0.330 ± 0.109

Annual
forbs

0.012 ± 0.012

Half
shrubs

0.093 ± 0.054

Total 5.474 ± 0.453

50

50

50

50

50

50

50

50

50

50

50

50

50

12

62

34

4

2

84

32

70

70

20

2

6

100

0-2.230

0-11.103

0-3.491

0-0.776

0-0.585

0-9.877

0-6.494

0-7.424

0-4.782

0-3.586

0-0.585

0-1.996

1.865-19.631

323



Table A8.7.2-26. Mean production ± the standard error of the mean (S.E.),
frequency, and range of observed values for quadrats in
Plots 5-0 and 5-F, July 1977. Based on data derived from
regression equations. Production values in grams/m-.

Mean ± S.E. Sample
Size

Frequency

(%)

Range
of Values

PLOT 5-0

Agropyron
smithii

0.748 ± 0.316 50 22 0-13.441

Oryzopsis
hymenoides

2.098 ± 0.414 50 62 0-13.641

Other perennial 2.460 ± 0.668 50 56 0-22.913
grasses

Perennial
forbs

0.080 ± 0.041 50 16 0-1.697

Total 4.902 ± 0.854 50 94 0-28.559

PLOT 5-F

Agropyron
smithii

0.440 ± 0.094 50 32 0-1.818

Oryzopsis
hymenoides

2.115 ± 0.482 50 56 0-15.381

Other perennial -
. 3.161 ± 0.450 50 84 0-18.520

grasses

Perennial
forbs

0.268 ± 0.134 50 18 0-6.024

Annual
forbs

0.002 ± 0.002 50 2 0-0.100

Half
shrubs

0.983 ± 0.052 50 18 0-1.697

Total 5.029 ± 0.539 50 90 0-18.520
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Table A8.7.2-27. Mean production ± the standard error of the mean (S.E.),
frequency, and range of observed values for quadrats in
Plots 6-0 and 6-F, May 1977. Based on data derivecLfrom
regression equations. Production values in grams/m .

Mean ± S.E. Sample
Size

Frequency

CD
Range

of Values

PLOT 6-0

Agropvron
smithii

1.238 ± 0.582 50 42 0-28.631

Oryzopsis
hvmenoides

0.052 ± 0.052 50 2 0-2.581

Other perennial
grasses

6.224 ± 0.600 50 88 0-17.019

Perennial
forbs

2.012 ± 0.469 50 70 0-14.859

Total 9.965 ± 1.039 50 92 0-32.685

PLOT 6-F

Agropvron
smithii

0.191 ± 0.059 50 18 0-1.229

Oryzopsis
hymenoides

0.400 ± 0.120 50 20 0-3.304

Other perennial
grasses

.3.440 ± 0.314 50 96 0-11.586

Perennial
forbs

0.544 ± 0.240 50 48 0-10.548

Total 4.695 ± 0.414 50 98 0-15.494
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Table A8.7.2-28 Mean production ± the standard error of the mean (S.E.)

,

frequency, and range of observed values for quadrats in
Plots 6-0 and 6-F, June 1977. Based on data derived from
regression equations. Production values in grams/irr.

Mean ± S.E. Sample
Size

Frequency Range
of Values

PLOT 6-0

Agropyron
smithii

0.546 ± 0.180 50 20 0-5.783

Oryzopsis
hymenoides

0.030 ± 0.022 50 4 0-0.985

Other perennial 3.456 ± 0.337 50 88 0-11.238
grasses

Perennial
forbs

1.471 ± 0.423 50 44 0-12.950

Total 7.531 ± 0.896 50 90 0-30.778

PLOT 6-F

Agropyron
smithii

0.418 ± 0.124 50 20 0-3.651

Oryzopsis
hymenoides

0.498 ± 0.144 50 30 0-4.664

Other perennial 2.259 ± 0.125 50 92 0-4.136
grasses

Perennial
forbs

0.270 ± 0.085 50 26 0-3.586

Total 3.857 ± 0.266 50 94 0-7.787
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Table A8.7.2-29. Mean production ± the standard error of the mean (S.E.),
frequency, and range of observed values for quadrats in
Plots 6-0 and 6-F, July 1977. Based on data derived from
regression equations. Production values in grams/m^.

Mean ± S.E. Sample
Size

Frequency Range
of Values

PLOT 6-0

Agropyron
smithii

0.677 ± 0.438 50 10 0-21.022

Other perennial
grasses

6.305 ± 1.375 50 94 0-67.109

Perennial
forbs

1.497 ± 0.381 50 62 0-12.205

Total 8.686 ± 1.609 50 96 0-75.209

PLOT 6-F

Agropyron
smithii

0.093 ± 0.071 50 4 0-5.334

Oryzopsis
hymenoides

1.586 ± 0.407 50 46 0-15.381

Other perennial
grasses

4.307 ± 0.403 50 94 0-12.015

Perennial
forbs

0.886 ± 0.254 50 46 0-8.496

Annual
forbs

0.003 ± 0.003 50 2 0-0.150

Half
shrubs

0.016 ± 0.014 50 4 0-0.672

Total 6.430 ± 0.546 50 96 0-16.158
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Table A8.7.2-34. Oven dry weights (grams) for chained pinyon- juniper rangeland
plots 1-F and 2-F. 1978.
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Table A8.7.2-35 Oven dry weights (grams) for pinyon- juniper woodland plots
5-F and 6-F. 1978.
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Table A8. 7.2-36 . Regression equations used for converting fresh weight
estimates to oven dry weights in plots 1-F, 2-F, 5-F, and
6-F. 1978.

Species / Species Group Regression Equation Correlation Coefficient

Agropyron smithii

Bromus tectorum

Oryzopsis hymenoides

Other perennial grasses

Perennial forbs

Annual forbs

Half shrubs

y = 0.650x + 2.503

y = 2.748x - 1.543

y = 0.586x + 0.565

y = 0.520x + 3.415

y = 0.616x - 0.893

y = 0.537x + 0.234

y = 0.924x - 2.160

0.70

0.93

0.95

0.88

0.91

0.81

0.99

Total Biomass y = 0.518x + 6.597 0.89
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Table A8.7.2-37 Mean production ± the standard error of the mean (S.E.),
frequency, and range of observed values for quadrats at
chained pinyon- juniper rangeland Plots 1-F and 2-F, 1978.
Production data are in grams/m^ based on data derived from
regression equations.

Mean ± S.E. Sample
Size

Frequency Range
of Values

PLOT 1-F

Agropyron
smithii

Bromus
tectorum

Oryzopsis
hymenoides

Other perennial
grasses

Perennial
forbs

Annual
forbs

Half
shrubs

Total

PLOT 2-F

Agropyron
smithii

Bromus
tectorum

Oryzopsis
hymenoides

Other perennial
grasses

Perennial
forbs

Annual
forbs

Half
shrubs

Total

0.838 ± 0.370

0.092 ± 0.041

12.115 ± 2.098

12.077 ± 1.579

1.164 ± 0.668

0.107 ± 0.038

2.500 ± 1.119

29.461 ± 2.542

7.800 ± 1.539

3.968 ± 0.796

3.180 ± 1.005

9.338 ± 1.615

1.161 ± 0.547

0.411 ± 0.105

0.382 ± 0.238

24.406 ± 1.707

50 14 0-14.201

50 26 0-1.205

50 64 0-59.125

50 '84 0-47.636

50 24 0-23.747

50 16 0-1.307

50 22 0-39.420

50 100 6.597-79.635

50 52 0-54.495

50 74 0-23.189

50 26 0-32.733

50 62 0-39.832

50 32 0-21.900

50 38 0-3.992

50 8 0-8.928

50 100 6.856-49.591
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Table A8. 7. 2-38 . Mean production ± the standard error of the mean (S.E.),
frequency, and range of observed values for quadrats at
pinyon- juniper woodland Plots 5-F and 6-F, 1978. Produc-
tion data are in grams/m^ based on data derived from
regression equations.

Mean ± S.E. Sample
Size

Frequency Range
of Values

PLOT 5-F

Agropyron
smithTT

Bromus
tectorum

Oryzopsis
hymenoTdes

1.036 ± 0.277

0.113 ± 0.082

3.357 ± 0.823

Other perennial 11.724 ± 2.287
grasses

Perennial 0.433 ± 0.213
forbs

Annual 0.323 ± 0.062
forbs

Half shrubs 0.004 ± 0.003

Total 19.169 ± 2.332

PLOT 6-F

Agropyron
smithii

Bromus
tectorum

4.721 ± 1.031

0.272 ± 0.203

5.076 ± 1.374Oryzopsis
hymenoides

Other perennial 30.654 ± 2.556
grasses

Perennial
forbs

Annual
forbs

Half shrubs

Total

9.566 ± 1.307

0.183 ± 0.124

1.293 ± 1.074

50.306 ± 3.303

50 24 0-7.702

50 14 0-3.953

50 50 0-29.846

50 88 0-107.464

50 28 0-9.579

50 44 0-2.381

50 4 0-0.100

50 100 6.597-110.197

50 58 0-31.750

50 8 0-9.449

50 34 0-38.630

50 98 0-81.452

50 88 0-36.068

50 14 0-6.139

50 6 0-53.280

50 100 6.856-99.319
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Table A8.7.2-39 Oven dry weights (grams) for range cages and adjacent open
areas in the pinyon- juniper woodland treatment (development)
site north of Piceance Creek. 1978.
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Table A8. 7. 2-40 Oven dry weights (grams) for range cages and adjacent open
areas in the pinyon- juniper woodland control site north of
Piceance Creek. 1978.
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Table A8.7.2-41. Mean production ± the standard error of the mean (S.E.)

,

frequency, and range of observed values for clipped plots
in the piriyon- juniper woodland development (treatment}, site
north of Piceance Creek. Production values in grams /m". 1978.

Mean ± S.E. Sample
Size

Frequency

Ct)

Range
of Values

RANGE CAGES

Agropyron 0.325 + 0.232
smithii

Bromus 0.764 + 0.444
tectorum

Oryzopsis 6.433 + 1.899
hymenoides

Other perennial 10.873 + 4.130
grasses

Perennial 0.417 + 0.294
forbs

Aiinual 0.631 + 0.309
forbs

Half 0.244 + 0.139
shrubs

Total 19.685 + 4.853

OPEN AREAS
-

Agropyron
smithii

' 0.252 -i- 0.213

Bromus 0.909 + 0.856
tectorum

Oryzopsis
hvmenoides

<

2.336 + 0.572

Other perennial 4.914 ± 1.315
grasses

Perennial
forbs

Annual
forbs

Half
shrubs

Total

0.247 ± 0.140

0.765 ± 0.548

0.432 ± 0.310

9.855 ± 2.180

10 30 0-2.337

10 50 0-3.731

10 90 0-18.739

10 70 0-35.753

10 40 0-2.967

10 70 0-2.859

10 30 0-1.278

10 100 3.373-50.366

10 20 0-2.138

10 40 0-8.606

10 80 0-4.672

10 80 0-12.104

10 60 0-1.341

10 90 0-5.644

10 20 0-2.921

10 100 3.209-25.370
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Table A8.7.2-42. Mean production ± the standard error of the mean (S.E.),

frequency, and range of observed values for clipped plots in

the pinyon- juniper woodland control site north of Piceance
Creek. Production values in grams/m . 1978.

Mean ± S.E. Sample
Size

Frequency Range
of Values

RANGE CAGES

Agropyron
smithii

0.008 ± 0.008 10 10 0-0.084

Bromus
tectorum

0.079 ± 0.079 10 10 0-0.791

Oryzopsis
hymenoides

7.009 ± 2.368 10 90 0-24.159

Other perennial
grass

8.216 ± 2.889 10 70 0-25.130

Perennial
forbs

1.464 ± 0.753 10 70 0-6.506

Annual
forbs

0.022 ± 0.015 10 30 0-0.142

Half
shrubs

0.950 ± 0.562 10 70 0-5.739

Total 17.750 ± 2.599 10 100 5.827-29.878

OPEN AREAS -

Agropyron
smithii

• 0.334 ± 0.334 10 10 0-3.339

Bromus
tectorum

0.008 ± 0.005 10 20 0-0.041

Oryzopsis
hymenoides

3.116 ± 1.089 10 80 0-10.816

Other perennial
grasses

1.784 ± 0.830 10 50 0-6.749

Perennial
forbs

0.369 ± 0.211 10 60 0-2.077

Annual
forbs

0.342 ± 0.339 10 20 0-3.395

Half
shrubs

0.632 ± 0.374 10 40 0-3.769

Total 6.585 ± 1.311 10 100 0.964-13.516

340



Table A8. 7.3-1

Production and utilization of bitterbrush in the chained
rangeland habitat, 1977"78.

Transect

A B

PRODUCTION: Length of shoots

length of new remaining in

shoots in fall (mm) spring(mm)

Mean + SE (N) Mean ± SE (N)

UTILIZATION
in percent

C=^-x 100

BA 17 ^2 ± 3.8 (100)

(CH-C-1)
3 ± 0.6 (90) 92

BA 18 75 ± 9.0 (100)

(CH-C-2)

k ± 0.9 (100) 9^

BA 25 73 t 8.3 (100)

(CH-C-3)
5 ± 0.8 (100) 9<*

Combined 63 ± k.3 (300) k ± 0.5 (290) 93

BA 21 73 ± 6.*t (100)

(CH-T-1)
9 ± 1-1 (100) 88

BA 20 \kS t 11.2 (100) 10 ± 1.5 (100)

(CH-T-2)
93

BA 23 U3 + 10.6. (100) 16 + 2.3 (100)

(CH-T-3)
89

Combined 120 + 5-9 (300) 12 + 1.0 (300) 90
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Table A8.7.3-2

Production and utilization of bitterbrush in the pinyon-juniper
habitat, 1977-78.

A B C

PRODUCTION: Length of shoots UTILIZATION
length of new remaining in in percent
shoots in fall (mm) spring (mm) A

r=—-_ 1 no
Transect Mean + SE (N) Mean ± SE (N) A

x
'

U

BA 19 A8 + 3-9 (100) 9 ± 2.1 (100) 81

(PJ-C-1)

BA 26 hZ ± 3-9 (100) k + 0.9 (100) 91

(PJ-C-2)

BA 27 29 + 3.1 (100) k + 1.0 (100) 85
(PJ-C-3)

Combined kO ± 2.2 (300) 6 + 0.8 (300) 85

BA 16

(PJ-T-1)

28 ± 2.6 (99) 5 ± 0.8 (80) 82

BA 22

(PJ-T-2)
9*4 ± 7.1 (100) 15 + 1.8 (100) 84

BA 2k 36 + 2. k (100) 9+1.5 (90) 75
(PJ-T-3)

Combined 53 ± 3-2 (299) 10 + 0.9 (270) 81
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Table A8.7.3-3

Production and utilization of mountain mahogany in the chained
rangeland habitat, 1 977~78

-

Transect

A B

PRODUCTION: Length of shoots
length of new remaining in

shoots in fall (mm) spring(mm)

Mean + SE (N) Mean + SE (N)

UTILIZATION:
in percent

C = ^-x 100

BA 17 5 ± O.k (100)

(CH-C-1)
0.5 ± 0.13 (100) 91

BA 18 16 ± k.2 (100)

(CH-C-2)
3.5 ± 1.23 (100) 79

BA 25 13+1-5 (50)

(CH-C-3)
\.k + 0.38 (50) 89

Combined 11 ± 1.7 (250) 1.8 ± 0.51 (250) 83

BA 21 9 ± 1.0 (100)

(CH-T-1)
0.7 ± 0.28 (80) 92

BA 20 15 ± 2.7 (100)

(CH-T-2)
0.9 ± 0.21 (100) 9<*

BA 23 kk ± 6.6 (98)

(CH-T-3)
k. 5 ± 0.80 (100) 90

Combined 23 ± 2.5 (298) 2.1 + 0.32 (280) 91
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Table A8.7.3-4

Production and utilization of mountain mahogany in the pinyon-
juniper habitat, 1 977~78.

A B C

PROCUCTION: Length of shoots UTILIZATION:
length of new remaining in in percent
shoots in fall (mm) spring(mm) . R

p m d inn
Transect Mean + SE (N) Mean + SE (N)

==

~A~ X

BA 19 k ± 0.2 (100)

(PJ-C-1)

1.0 ± 0.18 (100) 72

BA 26 8 + 1.1 (100)
(PJ-C-2)

\.k + 0.38 (100) 82

BA 27 12 ± 2.2 (100)

(PJ-C-3)
2.5 ± 0.90 (100) 80

Combined 8 + 0.8 (300) 1.6 + 0.33 (300) 79

BA 16 2 ± 0.3 (20)

(PJ-T-1)
1.5 ± 0.58 (20) 37

BA 22 23 + k.7 (A0)

(PJ-T-2)
k. 6 ± 1.82 (30) 80

BA 2k 19 ± 2.2 (99)
(PJ-T-3)

k. 6 ± 1.05 (100) 76

Combined 18 ± 1.9 (159) k. 2 + 0.79 (150) 77
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Table A8.7.3-5

Production of bitterbrush, 1978.

Transect Habitat

PRODUCTION:
length of new
shoots in fal 1 (mm)

Mean ± SE (N)

BA 18

BA 25

BA 21

BA 20

BA 23

chained rangeland 266 ± 16.6 (100)

17** ± 11-7 (100)

211 ± 17.2 (100)

2A6 ± 18.8 (100)

27** ± 25.^ (100)

BA 19

BA 26

BA 27

BA 16

BA 22

BA 2k

pinyon-jun
i
per 123 ± 7-7 (100)

133 ± 8.3 (100)

15** ± 8.7 (100)

1^9 ± 9-8 (100)

179 ± 1*1.2 (100)

120 ± 8.2 (100)
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Table A8.7.3-7

Baseline evaluation of mountain mahogany on Big Jimmy
ridge. Twenty 0.0^ acre plots occurred along each
transect.

Transect
Density: No. of
shrubs per acre

BA 01 56

BA 02

BA 03

BA 0*»

BA 05

BA 06

BA 07

BA 08

BA 09

3

29

3

9
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Table A8.7.3-8

Sagebrush Ocular Estimates - Fall 1978

Sagebrush Habitat

Transect Paces
Sample
Size Young Mature Decadent Low Medium High 1Density

BAOl 2 50 10 40 — 48 2

BA02 2.. 50 12 38 — 34 16 —
BA03 2 50 11 39 - __. 40 10 —
BA04 3 50 1 48 1 22 24 4 5, 3. 3, 4. 4

BA05 3 50 1 41 8 10 21 19 7, 9, 11:, 5, 9

BA06 3 50 2 47 1 21 10 19 9, 9, 6, 4, 14

BA07 3 50 1 47 2 32 13 5 10 , 8 , 12, 8, 5

BA08 3 50 3 39 8 12 20 18 9, 3, 4, 11, 7

BA09 2 50 1 37 12 7 8 35 7, 6, 2, 11, 6

BA17 2 50 1 49 — 41 9 — 3, 2, 1, 4, 7

BA18 3 50 8 42 — 27 23 — 1, 2, 1, 3, 1

BA20 3 50 1 47 2 15 20 15 5, 2, 3, 7, 3

BA21 3 50 2 47 1 17 27 6 2, 1, 3, 1, 2

BA23 3 50 — 50 — 25 22 3 2, 3, 7, 6, 4

BA25 2 50 49 1 11 24 15 4, 9, 7, 1, 1

TOTAL 750 54 660 36 314 295 141

PERCENT 7.2 88

Pinyon

4.8

Juniper Habi

41.9

tat

39.3 18.8

Transect Paces
Sample
Size Young Mature Decadent Low Med i urn High 1Density

BAIO 5 25 — 15 10 2 10 13 1, 1, 1

BAH 5 25 ~ 17 8 — 19 6 1, 1, 1

BA12 3 40 — 22 18 5 20 15 1, 2, 1, 1

BA13 3 50 ~ 30 20 7 20 23 4, 3, 6, 2, 1

BAH 3 50 — 37 13 3 25 22 3, 4, 4, 1, 1

BA15 3 50 ~ 31 19 3 22 25 1, 5, 5, 1, 3

BA16 3 50 ~ 20 30 — 13 37 4, 3, 4, 1, 2

BA19 5 25 — 3 22 1 10 14 1, 2, 1

BA22 5 25 -- 4 21 1 9 15 2, 1

BA24 5 25 — 2 23 2 3 20 0, 1

BA26 3 50 — 20 30 1 17 32 1, 2, 1, 1, o

BA27 3 50 -- 25 25 2 20 28 1, 1,
i

1, 1

TOTAL 465 226 239 27 188 250

PERCENT 48.6 51.4 5.8 40.4 53.8
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Table A8.7.3-9

Production of bitterbrush and mountain mahogany treated with
fertilizer, 1978. All transects are located in the chained
rangeland habitat.

Transect

PRODUCTION:
length of new
shoots in fal 1 (mm)

Mean ± SE (N) Treatment

Bi tterbrush:

BA 28 185 ± 16 (99)

BA 31 260 ± 20 (100)

BA 17 223 ± 21 (100)

BA 30 201 ± 17 (100)

ammonia nitrate

ammonia nitrate

nitrogen and phosphorus

nitrogen and phosphorus

Mountain mahogany:

BA 28 132 ± 7 (100) ammonia nitrate

BA 17 }\k ± 7 (100) nitrogen and phosphorus
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EFFECTS tWTRIX. EFFECT CDCRATCRS ARE LISTED ACROSS TOP. AND EFFECT RECEPTORS ARE LISTED CO* TW SIDE.

DIRECT EFFECT ^ (QTH DIRECT AM) IfOIRECT EFFECTS

O IWIMCT EFFECT |g| EFFECT OF PARTICULAR CQCERN

FIGURE AI2.I-I
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VARIABLE
NO. NAHf
3 OCT1
5 C*R1
9 PPEC

OfPENDENT
2 KILL

STEPWISE

MEAN

256.75977
61.87999
23.35999

3.96000

Table A12. 3.2-1
REGRESSION ANALYSIS STATISTICS STEP 1

STANDARD
CE«I ATION

221.43733
17.23685
31.52641

5.73352

CORRELATION
X VS Y

0.40638
-0.22698
-0.20645

REGRESSION
COEFFICIENT
0.00959

-0.01038
-0. 02918

ST. ERROR* CONPUTEO
OF REG.COEF. T VALUE
0.00602 1.59243
0.07677 -0.13516
0.03604 -0.80956

INTERCEPT 2.82307

MULTIPLE CORRELATION 0.43667

STO. ERROR OF ESTIMATE 5.51412

ANALYSIS OF VARIANCE FOR THE REGRESSION

SOURCE OF VARIATION

ATTRIBUTABLE TO REGRESSION
OEVIATION FROM REGRESSION

TOTAL

DEGREES
OF FREEDOM

3
21
24

SUM OF
SOUARES

150.44177
633.51709
788.95374

MEAN
SOUARES

50.14725
30.40556

F VALUE

1.64928

VARIABLE
NO. NAME
3 0CT1
5 C«R1

DFPF»-DENT
2 KILL

STEPWISE

MEAN

256.75977
61.87999

3.96000

Table A12.3.2-2

REGRESSION ANALYSIS STATISTICS STEP 2

STANDARD
DEVIATION

221.43738
17.23 685

5.73352

CORRELATION
X VS Y

0.40638
-0.22688

REGRESSION
COEFFICIENT
0.01 026

-0.03654

ST. ERROR* COMPUTED
OF REG.COEF. T VALUE
0.00592 1.73318
0.07632 -0.08608

INTERCEPT 1.73167

MULTIPLE CORRELATION 0.40673

STD. ERROR OF ESTIMATE 5.47077

ANALYSIS OF VARIANCE FOR THE REGRESSION

SOURCE OF VARIATION

ATTRIBUTABLE TO REGRESSION
DEVIATION FROM REGRESSION

TOTAL

DECREES
OF FREEDOM

2

22
24

SUM OF
SQUARES

130.51462
658.44434
788.55874

MEAN
SOUARES

65.25731
29.92928

F VALUE

2.18038

STEPWISE

MEANVARI »3LE
NO. NAME
3 OCT1 256. 759^7

OEPENOFnT
2 KILL 3.56000

Table A12.3.2-3
REGRESSION ANALYSIS STATISTICS STEP 3

STAN3AR0
OEVf »TIO*

2 21.4 373 8

5.73352

CORRELATION REGRESSION ST. ERROR* COMPUTED
X VS T COEFFICIENT OF REG.COEF. T VALUE

0.4J638 0.01052 0.00453 2.13303

INTERCEPT 1.25&34

MULTIPLF CORRELATION 0.40638

STO. F9ROR OF ESTIMATE 5.35142

ANALYSIS OF VARIANCE FOR THE REGRESSION

SOU»CE OF VARIATION

ATTRIBUTABLE TO REGRESSION
CfVMTION FROM REGRESSION

TOTAL

DEGREES SUM OF MEAN F VALUE
IF FREEDOM SQUARES SOUARES

1 130.29254 130.29294 4.54971
23 658.66602 23.63765
24 738.95374
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