


%

o
n(x
i (U
I "#3% %&&
o ' "
o (
o
1) $ #%*
o '
o (
o]
( &
I #(
o $
o (
o $ " #
0 + #
o $
(
0
o]
0
(%
+
$(.
| G
/
/A
0(&
#
(
wo_2
I )%
01''#
+ 2 - (
+ - (
# (



(

+ #3( #4

)

#



( 5
( #4 ( # #
( #" #
# 5 # 4 ( 6 ("
( # # #
# # " ## #5
# ( 4 " (# " (
( 6 4 57
4 ( # #
( # # 5
+(
, 4 #
( 6 #51 "# # ( #a #
# # $ %&&H# # 5, #
# 4 $ % < #

#( = 5

( 9><1>8# 6 # ( 4 # #
" #H# (
n 5



< <H 5 #
/ <101 *9>>
"HA?H " 4 4 #9 " &g #
"4 0% % " % #
# 5 <" "++
# # 4 @ A# $) >920
## 4 # # # 2 #
# # ( 5, # #
5
" #$ % , #6 ( 6 4
( ## 5
( # . 7
") 4( (#" #
( 6 #5, ( ! 1# "$*
$ #5% ( B'4.4CDA4 ! B!7 D4
# B4 4 DA# # % BE 4 =D4 #
# B4FD €4 ( 5

& % $ (
L # 018#  #" ? " %5,
# ( 6 "4 (
n 3 11} 5
, # # /<101
HG>>" #4?2# " 4 4 # g 5+
$H# 0 #,1 # ? ( "



5+ $#"
<" Q#

?<Il %

(
H#"

$I?7>&

(<6

#3 $#" 0 #4(
# 5' 4

#( 4(

918J

#

6 #

# # #"

5 ’

%
# OH< #"
# &8#
5

(

(

4
6

5.

% *51G& :

0

%ll

$

%3

#4
1 #

0:5

&

, 01

0&

( +#

)

9G>

$ K101

HG

9>

$ %&&

’50**

$I?>&

= o)

5>0

%

||$_

4

+) ,

( $K101/<101

,, ><&8;
# #
$ K1015,

#

#

"( /<101:LO<

1&8;

Y HO#
(#



#

Atmel ATmega32

&8# 5
(<6
*’4
#(
>8#

T 8 "4 #(
n # 5 ,
<
, 014 $K1014 9F.
# : 015
# ,9 7, . f # /9+
$ K101 “4 # 0 #1 <H
5 & ( # #5
5
TXD) PD1 T1IN riouT
MAax232
R¥DY PDO R10OUT R11n
PAS PDZ on Mav CZ—J’_L
Cornputer u
k] cz-
§ 10K - ::li . )
AW — K L ci- | 1 .
= “ Qo0
RESET [o¥eTole]
= O 1o g =]
10k =
- Svdc
E ggfngR LM7805
i ! O/O ';12\-’(10 Matrix 55
émk 5 FPower
DATA
— #FER
w | . o
INTO) PD2 oo =
10k pr
— D.I1lu
#
4 ## 5 6
" " 45 .
< < ( (
, 014 #
>8# 4, 01
#5 ( 4 :&8#
# #5 >M <
# n ( * # #4
( 5



&8#5, ( ( ( , 01 #

$ K101 ## 5 #4 ( "

# ( #4 ( #
# ., 01  # # # #5

$$%- $  *
# 4 < (
# 1 1; , 014 #
&8#5 ( #4 1
> &84 ( #
## 5 >59N. #
( ( "
( Y5 9>M  <#( #
(1 # #4 >8 ( (



918 !
&A % &5&A
( 4 # <H

%
(#

#

(

5 9> M
>8#

9>>M

$ %5

#4 #
4(

<

2# #



# #
( # : G5
/) , , 01 #
"5 4'( #%
"# #%4 # "
57 (<4 (
, 01 2 :9<0&;5
" # #H4 # 4 4
"4 # 5+ ' #( ‘4
" #
5+ "Hit#
" # 4
# #
(4 # #
( # #
#4 ( # 6 :0
# #A4( (" #
8 # 2#4 #
71, ; # " #:907<1
: + 5* , 01
5, # (
5+ &84

# , #:1%35 (4 #:( 6
#:*J0;5
2

+$ % # #4 2

FSS" HA?H " 4 4-9 "O 6

( $ % *J&<*JJ5,

# # # &8 + 5& *?
# 4 # &8
" # ( 5 +5&
2
S00&>: ++ o #  # FHA<*HI5,
% # 4
(#( ,AKS5K4( K3 # #
# #4 %
, 4 ( # #
# # 5
#A# % 4 (
#  # 4  # 5,

10

?<?1,5 %
# 5
, 013
0?;5

#%
(5

, 01
#
(#"
1<*?H:5
#
>84
%
$ %
(#
&g
# *H?<&>1;5
# 4
,#
#H#
#



#  1&>0<&>G;5

# " 4 #
#:&>?4&>H;5, , 01 9>>>" Ha
# $ % # 1" 4 &>> #
# " 57 " #
4
&>> # ! :&9><&90;5
## &8 + 584 (
# 5
# % $ % 5+
#
H5H 5!1( 4 #
## # #<9HG >3 90y
#6 5
+ # # #4 2 , 01
HG>>" #4?# " 4 4- ( "0 6 #
( # :1*H<1&9:5 . #
4" #
o, ( #3
5 # # 4
# % # >% 0.0.0.0..5
., 01 (
>%. # #:1&0<1&G;5 ( #4
<" % # 4 ( #
# " 6 4 ( # #
?:1&J<1??;5, (#" #
&8 + 5& :1H&<0>1;5, #
4 # &8 # "
# ( 5 + 5& >84 #
# " 5) # #
" <" % ’5
42
B D >0 >0 >» 0> >> >1 * >*
, B'D >S9 >0>>>>>>>1 %>
IB!7 D 0>>>G>>>11*>
#% B =D >9>0>>9G>>>11&".
"# B D >9>03>> >>>1)*>H
( - /0 1
) #
# # # ?25+ " 4
#

( 5, , 016



12

# # " # >0%>9>0>>0>> >>]'*>*
:0>J<09*5, # # #
H<" % @  H; ’5
! 425
9 >9 #t
1 >0 $# ' HOP/#1 # |
0 8 # . | Pl
* 8 # . | P (
& 8 - | #P1
G 8 / | #P (
J 8 I## ' Pl
2 8 I## ' P (
1 % / 1
1 ( " #5 ’ 1 01
# #" 4>%> *4 # #5
, n # ( 4 #
# # 5, ( # # "
#:09G<01&;5
! 425
9 >9 #t
1 >0 $# ' #HOP/ #! # |
0 >* I 1 #%1
* 8 [ # P (_#4)
& 8 [ # P (_#4 (
G 8 [ # <! #41
J 8 | # < #4 (
? 8 /## ' Pl
H 8 I## ' P (
2 % / 3 !
# 4 n #
" 5’ *<II +))) n 914
#e g #oo (#= "4
(#=(" 4 ((#= " 4 ((#= (" 5,
#" # 4 #
#4 #5, #"
" # # #
#5 # 6
n #
:01J<001;5
: ( #" #
6 4 4 # 414



$ % #:+ 5% &84 (

9>:5, #H# 4 2

13

#% 4 # # :007<*&G;5, "4
4 # " 4 #
#:*G94*G1l,5, , 01 9>>>"
4 # # # 0*" %& 4
&> # " 57 " #
4 #
&> # " *G0<*GG;5
# # &8 + 5&4 (
# 5
# % # (5
6 #$ % # # ##4
# 5, # " ,
4( " # &8 1
;1 , 014 ( 3 %
H5 % #  #4 ( "
# #% #5+ "
# # o> # 4@
# QA # ‘HO<HG 5 (
( #" #
+ b* , O01:HH;5
# #:+ 5% >84 ( #
# # 4 4 14# # % 4 #
# # # 9>5,
4 2 #4
# % # :9>*<999;5
# ( "
" # # " :9>1:5
4 / /
#



#4 # (

# :91><91H:5, # (
" #
# " 99?75
# % (5
-(%
( ##
5, # HG>>" #4 , 01 #
" " (5, 01 (
# 6 9 $125 4 HG>>
#4 ( # #( # "5
, # ( #
4 H<" % #5
, " # , 01 71, # /1
7 1 ( H5 HG>>" #
9312 6 71" &5&9 4 (
"5, & G (" #
9>*9J 7?H1H4 ?5& # G5HE 5,
5, (
*$125 6 7/ " 184 (
( "# HG9&5 , (  >59&E
#o#"# HG>>4 ( ( " 5,
6 # # " H# 2 #
( ( 6 5
% " #(
( #((# # #2<" %
‘4" (# %
, 015'" # # (#
( " # #, 0 1 (
# # # # 4 %
(#(# , 01
# 5. 4 ( # 2
" # 4 # ( 5 HG>>" #4 "
#" 9>*F 5 # #
"4# " 4 "4 # "
99" # 4 # " 99 F 5
I'( 4 s " # #0O # "
( >8" " HH >8 #
(# 5 ( #Ho#
A (0 o# " 9>*>F 5

14



1 (#
9>*>F4 %  99J&F4 #

, 01 ¢( 4 % 9>> >F
995+ ( # # #
< < 5, %
( ( 4 %
" (# # #
# # % 5°' 4 # ##
# " , 01 "4
( 2 # 5, (
#" # , 01 # # (
" 4( % # 2
# 5
$ 567- &
5 68&49:
, # # , 013
2 #
#5) # # ( # "okt
% ", 014 #  # #
# # 6 , 015$
# # (  #4( 4
" 5, # " # #"
# # " #5 "
# # 4 ( #"
#" >0%>*; #
5

$(.

15



90;5

$

%5 )
91:5

53

" o#4

+)

%

16

/16+) ;

$*$ 7



"

#5

%

$
(

"%

% &&5, #
5
O $ %(

$* %

17

(

)

9*;5



9&:4 # #
, ( # "# 4
( # # ( #
# (
RS % " #4 #
" " (
5 #
(##( (
# " "
# # 4 (
# 5, # # "
# 5. (
ysoo(
" #
( 9G5, () #
* +) *
+ # |
# # 4 ), " #
#( # "

5 # "
<H 5, # #
#" " 5 # # (

( # ( 6 #
# # ( #"
# ( 5

18

#_ll



# 4 # #
51
) ( # # 5'
<H
# #
4
# ( R *?>>
9 4 (5 #
(#(4 1
. 935
( * /*/
( 4

QS

( # 4

$ # %A # #(

#5 # o (
9?;5

19

#4

#4 @



4175500
4175490
4175480
S 4175470
i)
5 —— Boat Routt
E 4175460 oatroute
I ¢ Waypoints
=t
%‘ 4175450
zZ
4175440
4175430
4175420
54396 54397 54398 54399 54400 54401 54402 54403 54404 54405
East (m, utm grid 10)
1 3 3 "%
)% # # "# # %5 ,
# 4 ( #"( #
"3 ( # # " # 5
11} 4 # % .
$ ; ( #5 # ( 11} % # n
4 4 # " ( 4
#( 9H:5 # "H#
11} 11} # # 5
|
6! 7
B D 905* 905> ¥
, B# D 9H5G 9H59 9&
IB! D H50 ?5G 9%
#% B=D 995H 9>5> 96
" # B D >589 >5G& 96
2 - 7> + %

20




, ( 5, 4
4( " 4
# 5 ( #4
¥ #
6 # "
" # #( 6 4 (
# ( ( 5
(" # "
i "5% ( #5
% #R
L # ( # #
# ( 5
l( #
% #"# 5
H(
% '5
# " # #
6 5
# 6
# #5
’ ( 4
# # ( R
' # o #
< #H ( #
# ( 4 # ( (
# 5 " ( #
+ 4 4
# # # # # 5
3 % ( 5, #
< # " #5
"H# H# 4
¥ # 5

21

?<II



1(

"PI#4%5 @ $
"Pl#4%5 @ (< 8 7
) ) 4

+ <+ (5 " #5

L Pl " H#@$ %&&-G& $ A
- Pl " HAT $
$P! ) AT #* #$ #
7US$ T

[ <+ (€ 5

oOP! ) ATS# <.  0<))
1P ' 4T<" 8/$ ( o1C

<, 01=, 01T

% P$% + # # 4TV&S< ( #4$
= T
<T R==(((5 5 5# =("00JG=
P@ R==5( #5 =( =))W <

+ <@ R==(((5 #5 = =# 5 X( A
" P@ R== 5 = = = $

- P@ R== 5 = = =$ El1>
'$ <@ R=="5 5#= 2 = #=( 5

22

A
S A4

47 4S 1>>*
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2

30 %

Waypoint 1

Lakebottom Depth = 4.1 meters

Waypoint 2

Lakebottom Depth = 4.1 meters

Waypoint 3

Lakebottom Depth = 4.1 meters

Waypoint 4

Lakebottom Depth = 4.2 meters

AVUARRURARRUARAAR A

Waypoint 1

Lakebottom Depth = 4.2 meters

Waypoint 2

Lakebottom Depth = 4.2 meters

Waypoint 3

Lakebottom Depth = 4.2 meters

Waypoint 4

Lakebottom Depth = 4.3 meters

Waypoint 1

Sensor Depth = 2.18455 meters
Temperature = 19.55774 degrees C
pH = 9.31965 pH units

Dissolved Oxygen = 11.89111 mg/l
Conductivity = 0.51776 mS

Waypoint 2

Sensor Depth = 2.09320 meters
Temperature = 19.49988 degrees C
pH =9.32011 pH units

Dissolved Oxygen = 11.89142 mg/I
Conductivity = 0.51667 mS

Waypoint 3

Sensor Depth = 2.13870 meters
Temperature = 19.46908 degrees C
pH =9.32028 pH units

Dissolved Oxygen = 12.02866 mg/l
Conductivity = 0.51805 mS

Waypoint 4

Sensor Depth = 2.07160 meters
Temperature = 19.53631 degrees C
pH = 9.32753 pH units

Dissolved Oxygen = 12.03609 mg/l
Conductivity = 0.51494 mS

AVTRAAR R

Waypoint 1

Sensor Depth = 2.24751 meters
Temperature = 20.01107 degrees C
pH = 8.89823 pH units

Dissolved Oxygen = 10.61682 mg/I
Conductivity = 0.53149 mS

Waypoint 2

Sensor Depth = 2.15318 meters
Temperature = 20.18652 degrees C
pH = 8.94813 pH units

Dissolved Oxygen = 10.66874 mg/l
Conductivity = 0.53187 mS

Waypoint 3

Sensor Depth = 2.14175 meters
Temperature = 20.15548 degrees C
pH = 8.97146 pH units

Dissolved Oxygen = 10.70356 mg/I
Conductivity = 0.53068 mS

Waypoint 4

Sensor Depth = 2.16265 meters
Temperature = 20.07570 degrees C
pH = 8.96583 pH units

Dissolved Oxygen = 10.76794 mg/l
Conductivity = 0.53322 mS
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