o I e May /5, 1998
‘f v I ke lf—‘ﬁ}"\WC/ Qg /
: N I 2J A& | a,&.z{ « zr.uAJ/ m«% alld ?% ﬂm’!ﬁ/

iy Lhi o amecbidiy indd biaren  ab L 2o
/Lu.d-a/v QMHL%/X:AJ@“,M/.
”Awmww z/o/tiu»»j/«twwwaww
?u..uﬂ‘n«uz‘a&»ﬂv 'rzﬁﬁ- ‘e ,aLél}
) ool dechei i amie ey (e dtts),
ML«Q.J_J tod handoswre. Qoo Ao dadel coler
v MA“J; b Au el He neHan mos) Ot
o u.j/,.,wﬂ.é.az PNENI I Ay

Flay Lwale appene el Aewse Eloe pareimcons o
— aprog o 2a Sgpechid f—m/&wuﬂewluzjdb-.?-%@
,m,._a,u/z,_d'zw Pl 2pguectid Q}H.uﬂ%,on.‘}ﬁa

| did doped Jo srlnd s o R R B
lo ireid antl /Lu.scszuL.,Lqur oo Comnmel
“«lw?r ercdend app setmad, o wul 50,4 0ls oo S/
W Gk Lo nkunn e He 0P .,La R
We wid Aa hore ok S8 €439 ﬂw.JL sd.&luj s/re -
Cut G g AL nfed o forg fegords  &o Gl




T

A
N -nj.// ‘_3.4

b

E pd k&Sl mez . T3V 0

: Temyp <o ?‘L 7.9 , Lo ’

 Condbaloske) n ot

iy U ) 4 SR G 3 azz

llim[xcu (»{7//) \5'2 i B : S6 _ ‘/'[,El _30}

 Tiow (ml) 7},} Y ¥ Y B P R TP B

,rru cp/or 4/ I 2l I 22 /‘/5

F-
-
k E. RS SR . S : . : ! : e VNN S SR

SA ok | e | ; 48’ el (LT T

° r,}ﬁjucv ,'N—m}e . 1"/ii‘m.’/l ST TN N OO NN RNV IUON SN U SHNR SOV SR S

, C]nm / low leue, . aﬁ__, N . ‘___*

l
3 ~_”$/¢.J D’mo , Mev el [eucl R k_‘&_ b e e
- 1 geed Plew ] 10w lasd [ beHom ok ag,,. YR A e
S low Elow ' level 4 .

(8

o very oo Plow Jled




........... WS M ks Ws  Ms ks kB KK #E \\ | 35, 4
....... " e ke e e *% RN AN m T s 5 7

; WN om. nN \M \«\ O\m..m. OM.WM m&. r\v Q\«S@ ::ENQ

T e Mow m%\ - 841 Ss§r g :\ 20 & n uq n::..k
T : i : : ; m i i : ! i : [ ] { : ! ; | , ,m ”‘W _
| | ”

w9 1TTTE \-v \.?B., o @5 T3H v .u.....ﬁ W;.L dﬂ:h

‘ R . 217, Us Cosra Mo wpre M,:..f.b.,




Temp (0¢) Qmwm__,*/zaﬂmﬁmzzd,y.zzgg”wgunz?n,u»/%cmmimj,i |

ome,},w 17 ( A.s/a w7 _ss 42 28 79 31

Alkalini 7 ™ 2 / ) ee a4 se 2zt o

/-/a s ( ma/ ) e a8 s & 25 2.
Tvon (mglt) sz e s a7y

by GTY) A e 1

IS VPO S S N N SR SR N N N S TN NN SN O S

'
| ;
i i
i
i | :
- v s o e
1 I t
i i :
X2 ‘ " _—- e ey
i i
|
|
- i S
3 1
| i
j i
i
i i
|
e i
i



] T T T

wa,%u @M/ 1 Dl Lk oy Foals
< May /9?8 ERER

. /uwu 13,7 L(fper C lewe

phH

T m, #pt}u-r< o ;;_, e /?uﬁ, 173 3‘*0 B T -4 /'/ . ;, I

P JNJMH 45 /c,,)ﬁ;_f._ w7 wus . 85

plkeliidy (wy 1 ) zs 21 s

/""”‘J'ltss lmg)1) s se s

_on‘l(m 1) ‘ Y S S VA B

-~

U (F:u e e T e

ST ST ETIT AN



des-vg des-yg desyz des-pz  des-iz

obebou obebou abebou gz 12 abeo
auou auou auou suou auou (Juawwoo) moj4
L1 ,
14 1z cl 6 9ol (N1d) Joj0d
A1
8¥'0 91’0 €0 820 L¥0 (1/6w) uoyy
21
Ll ol e 4 1944 SSaupleH |ejol
Qy
Gl z A 9¢ R4 (i/6w) Kyuiexyy
Le .
ey R 29 69 Z6 AyAnonpuod
88
€9l 1’9l 6'vi 9'Gl 6L O dway
bl'L §6/F
€e’L 80°¢L ¥8'L 6Ll 8L Hd
jood )
YeaIy ysiely -1 TN 0 v




deg-gi
12
[
svi
£l
AQ
e1l>

deg-gi

9¢’0

Lyl

uny jou siskjeue = Ju :8}0N
des-gi

Sl

1
Ju

69

651

Syl

9L

deg-gi
o/
€¢

£c
\{i\
o
au
4]
LS
144
8
LSl
Loos
eel
ShL
6L'L

3bpug U3Nd USIEM

et

pajdwes ajeq
(n12) J0100
(I/6w) uuuey
(1/6w) uoy|
(1/6w) ssaupseH
(176w) Ayunexy
Ayanonpuod

o dwayi

Hd




SEN37.XLS

Water Quality Data - Summary Inlet Streams to North Side of Refuge

Date Clark Ditch Holland Ditch Drigqs River Walsh Creek J -1 Inlet

pH 8/6/96 7.52 7.93 7.92 7.87 7.76
5/14/97 7.5 7.2 7.1 6.9
9/18/97 7.18 7.74 7.87 7.43 8.03
4/30/3¢ .85 7.22 7.37 7.7 7.83
Temperature C 8/6/96 20.3 19.3 19.3 19.2 23.9
5/14/97 7.7 7.6 7.2 6.8
9/18/97 14.6 13.7 - 137 "~ 143 17.2
4/30[98 9. 7.7 /0¥ 7.3 fo.1
Conductivity 8/6/96 150 118 105 63 134
10/17/96 143 153 155 nr
5/14/97 100 85 72 59
9/18/97 126 171 132 144 158
d]3028  n8 144 120 /03 159
Alkalinity (mg/l) 8/6/96 52 48 40 42 57
5/14/97 35 42 26 17
9/18/97 47 64 56 62 68
f/30/7% 4o L. <4 37 47
Hardness (mg/l) 8/6/97 60 59 42 48
' 5/14/97 50 38 69 22
9/18/97 60 nr nro 72
4/ 30/78 sz ©8 se ¢ 5
i ~l\ron (mg/) 8/6/96 or or or 0.66
7 5/14/97 53+ 165* 1.8* nr
9/18/97 or or 0.65 or
‘//.;ol/g;g oy Y &4 ; ) or 1.3
Tannin (mg/l) 8/6/96 6.5 2.9 4.1 3.2
9/18/97 3.5 1.1 0.5 1.3
Color (FTU) 8/6/96 198 63 52 39 97
10/17/96 47 15 22 nr
5/14/97 57 20 ; 56 17
9/18/97 67 22 15 33 59
430/ 58 6/ 2! / 22 22

Note: Clark, Holland, and Walsh sampled at M -28 bridges; Driggs at the Diversion ditch bridge
nr = not run; or = over range of analytical method; * = sample diluted to approximate the iron level




SEN19.XLS

Seney Refuge --Unit 2 and C-3 Pools Selected Data — Comparison of Sampling Periods

A2 c-2 m-2 I-2 c3
,E ay-95 69 7.2 7.7 7.2 nr
é June/July-95 7.8 7.5 6.7 7.1 8.2
Sept/Oct-95 7.9 7.8 7.7 7.3 8.1
May-96 6.9 6.7 6.8 6.9 6.9 ¥
Aug-96 7.5 7.9 7.7 7.5 8 5
June-97 7.2 7.9 7.5 76 6.9 H
Sept-97 /98 7.8 7.8 7.8 71 8.4 ’
Temperature 7.8 7.7 77 7.3 7.6
May-95 15.9 15.9 17.4 16.1 nr
June/July-95 24 24 23 22.5 22 i
Sept/Oct-95 12 12 12 121 11.9 1
May-96 14.8 14.3 15.7 171 14.4 i
Aug-96 21.7 229 22.8 236 24.1
June-97 21.9 22 22.2 22.5 1.7
Sept-97 14.9 15.6 14.9 16.1 18.1
COhductiv'ﬁlfg (1.2 (7.1 168 , 177 /9L
May-85 62 63 54 35 nr
June/July-95 88 78 72 44 122
Sept/Oct-95 100 93 69 33 139
May-96 62 48 42 19 71
Aug-96. 186 140 104 28 106
June-97 86 67 59 24 159
i Sept-97 92 69 62 41 147
g Alkalinity slgs 72 5S Y 28 79
i _\May-95 18 20 14 5 nr
- \&’/ JunelJuly-95 40 41 30 28 40
Sept/Oct-95 46 36 27 8 56
May-96 21 12 16 4 28
Aug-96 82 64 36 5 44
June-97 39 27 26 5 76
Sept-97 41 36 32 7 6
Tumigg[ sle8 20 14 /O 2 286
June/July-95 11 14 15 6 17
- Sept/Oct-95 24 0 4 10 8
May-96 29 22 19 21 : 21
Aug-96 214 61 47 15 26
Jun97 26 16 17 22 14
Sept-97 16 9 12 21 0
Ion </38 11 1 /10 (7 b
May-95 0.66 0.57 0.67 0 nr
June/July-95 1.14 0.63 0.95 0.23 0.48
Sept/Oct-95 0.83 0.11 0.33 0.07 0.55
June-97 1.68 0.31 1.1 0.49 1.39
Sept-97 0.47 0.28 .03 0.16 0.36
s/78 72 A 74 -2l 7

vy

Page 1



Unit 1 Pools: Selected Data 1995/96/97

J-1 Ditch
‘ May 95 6.7
June/July 95 75
August 95 73
Sept/Oct 95 72
May-96 6.9
Aug-96 7.8
June-97 6.8
-97 8
Temperatud /1 8 7.8
May 95 13.6
June/July 95 18.4
August 95 239
Sept/Oct 95 17.9
May-96 11.6
Aug-96 20.1
June-97 16.7
97 17.2
Conuctiuty 5'1198 151
May 95 110
JunefJuly 95 172
August 95 185
Sepl/Oct 95 172
May-96 96
Aug-96 134
June-97 174
158
ey M85
: 34
1 73
84
70
30
57
I 74
68
¢7
| June/July 95 57
i August 95 83
Sept/Oct 95 85
| May-96 13
| Aug-96 97
June-87 35
Sept-97 59
won 5/4/98 2%
May 85 1.68
June/July 95 1.3
August 95 1.3
Sept/Oct 95 >1.3
i May-96 1.01
June-97 5.2
| Sept-97 >1.3
* data suspect nr = not run
<l )gg 1.3

|
f
|
f
i

IS

SEN18.XLS

Jid41 1-F1 F1-E1 HIE1 E1C1 C181 Bi1-At
6.9 6.8 6.6 8.4 74 72 7.2
7.7 74 7.7 8 7.7 7.9 7.9
nr 7.7 89 nr nr 8.5 9.6
7.9 84 8.3 85 8 7.7 76
6.8 6.8 74 6.7 nr 71 71
8.7 8.1 89 89 8.4 8.3 8.1
71 71 6.9 6.7 7.7 7.4 77

9 8.2 8.6 7.7 8.5 78 89
79 727 78 716 7.9 77 65
15.5 179 127 128 15.8 15.9 145

2 21 22 215 19 22 20
nr 245 26.7 nr nr 29.9 274
18.5 15 116 121 11.1 9.4 122
127 12.9 148 1741 n 19.1 154

214 224 218 226 27 27 23.4

189 213 21.1 22 248 243 229

14.4 14.5 148 13.1 12.8 138 138

4.2 157 1o 185 22  zil 183
98 80 274 105 104 106 84

130 121 119 128 111 132 101
151 121 125 nr nr 113 97
150 110 121 143 115 126 106
89 74 69 66 nr 62 53
162 160 149 137 146 136 128
138 108 104 125 91 101 81
129 132 116 145 135 109 84
ne 8 &l 106 Y 16 &f
28 150* 40 40 125* 43 28
58 60 52 56 54 58 45
nr 53 58 nr nr 44 38
66 52 47 56 46 49 42
38 25 26 24 nr 21 15
68 60 64 56 59 50 57
57 53 48 67 40 46 36
60 42 68 44 44 44 34
28 35 Jo 33 3o 28 2/
33 56 52 10 6 6 9
nr 33 25 nr nr 14 11
23 20 2 0 2 0 S
26 20 19 10 nr 16 12
67 102 77 18 54 38 24
25 24 19 10 10 18 7
10 2 1 15 0 1 é
8 9 (-} 13 b 17

0.87 1 0.57 0.53 0.31 0.52 0.3

0.98 1.2 1.2 05 0.31 0.34 0.51
nr 1.3 0.87 nr nr 0.38 nr

>1.3 0.44 0.28 0.13 01 0.16 0.18

1.05 1.08 1.01 nr nr nr nr

1.55 1.4 1.11 0.44 0.37 0.27 0.51

0.31 0.25 0.25 0.64 0.48 0.16 0.25

Lo 52 83 78 ﬁ 26

Al
6.9
74
76
76
6.7
77
7.4
73
7.5
135
20
26.1
125
15.1
23.2
238
138
20.2
95
116
113
102
54
126
91
92
72
37
60
50
40
18
56
42
43
27
10
1
27
13
28
7
2
It
0.31
0.56
nr
0.28
nr
0.42

0.36
lj‘/

G1-D

114

179
75
110

58

58

nr

1

2

SERBRS

P!

3

r

H

1

8a

1

(=]

le
0.94
0.85

nr
0.22

nr
0.44
0.44
' G/ A

7.8

253
125
15.9

223
225

143
2.8
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Unit 1 Pools  Water Quality Conductivity

M-28 Holland Ditch Clark Ditch
nr/144 May 96/98 nr/118
nr/171 Sept-Oct 95/97 nr/126
J Inlet
96/153 May 96/98
1721174 June-July 95/97
172/158 Sept-Oct 95/97
J
89/112 May 96/98
130/138 June-July 95/97
150/129 Sept-Oct 95/97
G H l
54/58 66/106 74/85 May 96/98
106/75 128/125 121/108 June-July95/97
114/110 143/145 110/132 Sept-Oct 95/97
D E E
44/54 nr/84 69/81 May 96/98
84/65 111/91 119/104 June-July 95/97
82/65 115/105 121/116 Sept-Oct 95/97
c
62/76 May 96/98
132/101 June-July 95/97
126/109 Sept-Oct95/97
B
53/69 May 96/98
101/81 June-July 95/97
106/84 Sept-Oct 95/97
A
54/72 May 96/98
116/91 June-July 95/97
102/92 Sept-Oct 95/97

nr = not run



Unit 1 Pools Water Quali Turbidity (FTU

M-28 Holland Ditch Clark Ditch
nr/21 May 96/98 nr/61

nr/22 Sept-Oct 95/97 nr/67

26/18

33/25

23/10
G H

13/16 10.0/13
7.0110 10.0/10.0

4.0/9 0/15

D E
14/10 nr/é

0.0/5 6.0/10
0.0/2 2.0/0

c
16117
6.0/18

0.0/1.0

B
12.0/8
9.077

5.0/2

A
13111
10.017

2712

nr = not run

20/9
56/24
20/2

19/8
52/19
22/1

May 96/98
June-July 95/97

Sept-Oct 95/97

May 96/98
June-July 95/97
Sept-Oct 95/97

May 96/98
June-July95/97

Sept-Oct 95/97

May 96/98
June-July 95/97
Sept-Oct 95/97

May 96/98
June-July 95/97

Sept-Oct95/97

May 96/98
June-July 95/97

Sept-Oct 95/97

May 96/98
June-July 95/97
Sept-Oct 95/97



Unit 2 Pools Water Quality Conductivity

Driggs River
Diversion Ditch
nr/72/120 May 95/97/98
138/129 June-July 95/97
nr/132 Sept-Oct 95/97

A2

62/62/72 May 95/96/98
88/86 June-July 95/97
100/92 Sept-Oct 95/97
Cc2

63/48/55 May 95/96/98
78/67 June-July 95/97
93/69 Sept-Oct 95/97
M 2

54/42/42 May 95/96/97
72/59 June-July 95/97
69/62 Sept-Oct 95/97
T2

35/19/28 May 95/96/98
44/24 June-July 95/97
33/41 Sept 95/97

nr = not run



Unit 2 Pools Water Quality pH

Driggs River
Diversion Ditch
nr/7.9/7.4 May 95/97/98
7.7/1.0 June-July 95/97
nr/7.9 Sept-Oct 95/97

A2
6.9/6.9/7.8 May 95/96/98
7.8/7.2 June-July 95/97
7.9/7.9 Sept-Oct 95/97
c2
7.2/6.7/1.7 May 95/96/98
7.5/7.9 June-July 95/97
7.8/7.8 Sept-Oct 95/97
M 2
7.7/16.8/7.7 May 95/96/97
6.7/1.5 June-July 95/97
7.7/7.8 Sept-Oct 95/97
T2
7.2/6.9/7.3 May 95/96/98
7.1/7.6 June-July 95/97
7.3/71 Sept 95/97

nr = not run



Unit 2 Pools  Water Quality

Turbidity(FTU)

Driggs River
Diversion Ditch
nr/56/1
23/13
nr/15

nr = not run

A 2
nr/29/17
11.0/26

24/16

C2
nr/22/11
14/16
0.0/9

M 2
nr/19/10
15117
4.0/12

T2
nr/21/17
6.0/22
10.0/21

May 95/97/98
June-July 95/97
Sept-Oct 95/97

May 95/96/98
June-July 95/97
Sept-Oct 95/97

May 95/96/98
June-July 95/97
Sept-Oct 95/97

May 95/96/97
June-July 95/97
Sept-Oct 95/97

May 95/96/98
June-July 95/97
Sept 95/97



Spur and Marsh Creek Pool Water Quality Conductivity
M28 Marsh Creek Walsh Creek
38/47 59/103 May 97/98
157 144 Sept-Oct 97
c3
May /96/98 71179
June 95/97 122/159
Sept 95/97 139/147
North Big Spur
127 May-98
167 Jun-96
106 Oct-96
Big Spur
113 May-98
166 Jun-96
140 Oct-96
Upper S. Spur
85 May-98
121 Jun-96
101 Oct-96
Lower S. Spur
59 May-98
66 Jun-96
85 Oct-96
Marsh Creek Pool
37 May-98
61 Jun-96
99 Oct-96

nr = not run



Spur and Marsh Creek Pool _ Water Quality pH
M 28 Marsh Creek Walsh Creek
6.9/6.6 6.9/7.2
6.9 7.4
c3
May 95/96/98 nr/6.9/7.6
June 95/97 8.2/6.9
Sept 95/97 8.1/8.4
North Big Spur
7.5
7.5
6.8
Big Spur
7.8
7.6
6.8
Upper S. Spur
7.8
7.5
7
Lower S. Spur
7.7
7.4
7
Marsh Creek Pool
7.2
7.1
6.9

nr = not run

May 97/98

Sept-Oct 97

May-98
Jun-96
Oct-96

May-98
Jun-96
Oct-96

May-98
Jun-96
Oct-96

May-98
Jun-96
Oct-96

May-98
Jun-96
Oct-96



Spur and Marsh Creek Pool Water Quality Turbidity (FTU)

M28 Marsh Creek Walsh Creek
17/5 17/22
33 33
c3
May /96/98 21/6
June 95/97 17/14
Sept 95/97 8.0/0.0

nr = not run

Marsh Creek Pool

17
27
42

North Big Spur
20

63
49

Big Spur
25
70
45

Upper S. Spur
3
22
8

Lower S. Spur
13
10
7

May 97/98

Sept-Oct 97

May-98
Jun-96
Oct-96

May-98
Jun-96
Oct-96

May-98
Jun-96
Oct-96

May-98
Jun-96
Oct-96

May-98
Jun-96
Oct-96



Interim Water Quality Data May 15, 1998
Seney Wildlife Refuge

I was able to visit nearly all the pools during this trip including inlet streams at the
M-28 bridges. A rough copy of the data is attached (and has been included in later
summary pages). The results are similar to those of previous years for early spring with
similar patterns of results from the north to south; i.e. a slight but consistent decline in
ionic strength(conductivity), alkalinity, and hardness. Also the darkest color water tends
to be in the northern most sample areas along with high iron and tannin levels. Flow levels
appear much lower than previous early spring, as expected from low rainfall the year.
Temperatures are also higher than expected at these sample points.

COMMENTS ON WATER QUALITY

Inlet Streams along M-28
Clark & Holland ditches appear to feed the Unit 1 pools , mostly from Holland as
observed from flow. Also, samples from J-1 inlet are similar to Holland for conductivity
and alkalinity. Water color from Clark ditch is noticeably darker than Holland and
contains high iron and tannin levels which probably contributes to the relatively high iron
deposits in the upper Unit 1 pools.

UNIT 1 POOLS
pH generally increases from May to August (6.7 - 7.1 in May 96 and 7.7 -8.9 in
August 96) No obvious pattern is observed through the pools.

Conductivity increased May to August ( approximately double) and tends to
decrease through the pools at each sampling point.

Alkalinity increases May to August (more than double) and tends to decrease very
slightly through the pools.

Turbidity generally increased May to June with the upper pools darker the lower.
Iron is generally highest in the upper pools.

UNIT 2 POOLS
Similar pattern of results as Unit 1 pools. T -2 pool id exceptionally low in
conductivity, alkalinity, and hardness in all sampling periods.

General comment- Total hardness was measured in most of the sites with results
very similar to the alkalinity numbers. This is expected if all or most of the hardness is as
carbonates; consistant with the few measurements of sulfate levels (results not reported as
no calibration standards were available).

E. J. Collier
edited 6/27/00
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