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Photograph 36 — August 28, 2013. Red staining evident within the reach.
Breaking the rocks suggested the staining was intrusive.

Photograph 37 — August 28, 2013. Red staining evident within the reach.
Aufwuchs also present.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No 848-1 Client Hart Crowser Investigator

DAILY RECORD SHEET

Day__ 16_ ( 4 4, IL;)%‘(._
Beaker| Temp.*] DO Cond.| pH | Hardness | Alkalinity [ NH3

No. |(deg.C)| (ppm) |(umhos/cm) (mg/L) {(mg/L) | (ppm) Comments
7 2.0 Each beaker fed 1.0 ml
14 [722.1 YTC suspension
23 |[21.6 Initials: ¢T)
39 71 @
43 122.3
91 [272.1
58 22
64 1.}
Water changed in all
beakers.
Time. O 50|
Initials:  «€>
Water changed in all
beakers.
Time: | 3o
Initials: <,
*Water quality measurements to be taken.
Day __17__(AN?#i¥) e
Beaker| Temp.*[ DO* | Cond.| pH* |Hardness[ Alkalinity | NH3
No. |(deg.C}| (ppm) |(umhosicm) _(mg/L) {(mg/L) | (ppm) Commenits
7 22.¢ | .9 1.2 Each beaker fed 1.0 mi
14 172.2 | 34 7.2 YTC suspension
23 |97.9% | 3 7.2 Initials: Y™~
38 223 | (o3 13
43 [22.8 [P 3 3
51 [172. 1.3 3 3
98 [72.3 | 3.2 33
64 22 % | bd 12
Water changed in ail
beakers.
Time: 0SS0
Initials:

Water changed in all
beakers.
Time: ¢ 7
Initials: Y

"Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HAd4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No 84B-1 Client Hart Crowser Investigator

DAILY RECORD SHEET

Day __ 18__ (¢ r2¥(3) (-
Beaker| Temp.*| DO |Cond.| pH |Hardness| Alkalinity | NH3

No. |(deg.C)| {(ppm)} |(umhosicm) (mg/L) {mg/L (ppm) Comments
7 |2t Each beaker fed 1.0 ml
14 |z2.¥% YTC suspension
23 |2 Initials: {4~
39 |22, F )
43 [2.¥X
51 |,
58 |1t F
64 |27
Water changed in all
beakers.
Time: 760
Initials: y—

Water changed in all

beakers.
Time: /Z3D/N)
Initials; { .
*Water quality measurements to be taken.
Day __19_ (4 NAI3 o
Beaker| Temp.*| DO |[Cond.| pH |Hardness|[ Alkalinity] NH3
No. |(deg.C)| (ppm) [(umhosicm) {mg/L} {mg/L) | (ppm) Comments
7 =y Each beaker fed 1.0 ml
14 |22, 8] YTC suspension
23 [2Z.4 Initials: %~
39 |[zL.Y i
43 2.5
81 |7LT.Y
58 |te-Y
64 |<2:2.%
Water changed in all
beakers.
Time: DHO00
Initials: ¢z~
Water changed in all
beakers.
Time: 140
Initials: S i

“Water quality measurements fo be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No 848-1 Client Hart Crowser Investigator

DAILY RECORD SHEET

Day___ 20__ ( 9/ %0/ 13) S~
Beaker | Temp.”| DO* | Cond.| pH* | Hardness [ Alkalinity | NH3

No. |(deg.C)| {ppm) [(umhosicm) (mg/L) [ (mg/L) | (ppm) Comments
7 L3512 | . 3.4 Each beaker fed 1.0 ml
14 234 | lo.& e YTC suspension
23 1234 | 3.2 Initials: %~
39 2%.3 .3 3.1
43 12394 | (.3 3.
51 234 | 1.4 N
58 22.% 1.4 3.\
64 23.4 | (p.0 3.1
Water changed in all
beakers.
Time: = a—=5
Initials: ¢

Water changed in all
beakers.

Time: (7F0%~
Initials: v /&0
77

"Water quality measurements to be taken.

Day __21__ { solf 11%) S¢
Beaker| Temp.*| DO |[Cond.| pH |Hardness|[ Alkalinity | NH3

No. | (deg.C)| (ppm)} |(umhos/cm) {mg/L) (mg/L) | (ppm) Comments
7 272.% Each beaker fed 1.0 ml
14 22.8 YTC suspension
23 22 .9 Initials: g5
39 111
43 2.9
51 12.R
58 IArIR
64 |1 21.9
Water changed in all
beakers.
Time: 2% 5"
Initials: o2,
Water changed in all
beakers.
Time: [ #7290
initials:  »—

*Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No 848-1 Client Hart Crowser Investigator

DAILY RECORD SHEET

Day 22 (/o/L 11%) V)V/SL
Beaker| Temp.*| DO* Cond,‘| pH* | Hardness | Alkalinity | NH3

No. |(deg.C}| (ppm) |wmhosfcm) {(mg/L) (mg/L) | (ppm) Comments

7 [tz 0] . Jyod [FE2 Each beaker fed 1.0 ml
14 722313y |10z B3 YTC suspension

23 1223|693 licd |23 Initials: >

39 |e2.0 |y ip? |%.2

43 |22.72 |y .4 o3 (3 2
51 [17.72 |29 Jio2z (3.2
58 2L\ 1.9 0ie2 [V 5
64 |22 .3 | po.0 l10F |32

Water changed in all

beakers.
Time: oYy
Initials: &%
[[Water changed in all
beakers.
Time: [1L095
Initials: S\
“Water quality measurements to be taken.
Day __23_ ([0 /% A3) 5p
Beaker|{ Temp.*| DO |[Cond.| pH |Hardness | Alkalinity | NH3
No. |{deg.C)| (ppm) |(umhosicm} (mg/l) (mg/L) | (ppm) Comments
7 22 ) Each beaker fed 1.0 ml
14 [(L2-2 YTC suspension
23 12.3 Initials; { &
39 [2=2 1 .
43 |92 .2
51 1z L
58 [21-\
64 |y 2
Water changed in all
beakers.
Time: 06 41T
Initials: >—

Water changed in all

beakers.
Time: 132z
Initials: <2

“Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4¢
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No 848-1 Client Hart Crowser Investigator

DAILY RECORD SHEET
Day__24_ (0 /4 119Sh

Beaker| Temp.*| DO* | Cond. | pH* [ Hardness| Alkalinity | NH3
No. |(deg.C)| (ppm) |(umhosfcm) {mg/L) {mg/L) | (ppm) Comments

7 |1L.1L.5 | lo.te =N Each beaker fed 1.0 m!
14 11 .0| g 3. | YTC suspension

23 | 122.7F| 3.\ =+.7 Initials; &A%
38 112 | vy 1.6

43 J11.3 {e.to F.0

51 12.0p | .9 7.4

58 21.w| 1.8 3.3

64 |21.3]| 5.& 1.6

Water changed in all
beakers.
Time: g5
Initials:

Water changed in all

beakers.
Time: {3115
Initials: 54
*Water quality measurements to be taken.
(/0 IY ’»} 6,
Beaker Temp Cond. | pH |Hardness| Alkalinity | NH3
No. | (deg.C) (ppm) {umhos/cm) (mg/L) (mg/L) | (ppm) Comments
7 L Each beaker fed 1.0 ml
14 |22, YTC suspension
23 |22 F Initials: a%
39 [z272.6
43 | 129
51 [72.¢
58 | 274
64 |22, 7}
Water changed in all
beakers.
Time: 95~ <p
Initials: o
Water changed in all
beakers,
Time: 734
Initials: \e—

“Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HAdc
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No 848-1 Client Hart Crowser Investigator

DAILY RECORD SHEET
Day__ 26 ({07 € (3)erl
Beaker| Temp.*| DO Cond.—[ pH | Hardness | Alkalinity | NH3

No. | (deg.C}| (ppm) |(umhostcm) {mg/L) {mg/L) | (ppm) Comments
7 21r.3 Each beaker fed 1.0 ml
14 2.9 YTC suspension
23 22.% Initials: &x1
39 21.%
43 22.%
51 [ 212.4
58 22.%
64 21.9
Water changed in all
beakers.
Time: 0§50
Initiats: Y-

Water changed in all

beakers.
Time: |15
Initials:  ¢3L
*Water quality measurements to be taken.
Day__ 27 (/01% 1 W
Beaker | Temp.*| DO* [ Cond.| pH* | Hardness | Alkalinity [ NH3
No. |{(deg.C)| {ppm) |(umhosicm) (ma/l) (mg/L) | (ppm) Comments
7 23,027 2.3 Each beaker fed 1.0 ml
14 (22|25 7.3 YTC suspension _
23 [232[% 0O Z.Y Initials: &>
39 [0 7. Zz.
43 =71 [ 23 A
51 [=23.{ |1 &4 76
58 |23.0 | 8§ *Z
64 (L322 | G, X
Water changed in all
beakers.
Time: 223 ‘%
Initials: ¢S
Water changed in all
beakers,
Time: | 3+35
Initials: ¢

Water quality measurements to be taken.

Page _1F _ of 4}



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

TestNo 848-1 Client Hart Crowser Investigator
DAILY RECORD SHEET
Day_ 28 (Ilc/% Il?a))//-’/gy_ Interstitial ammonia & sulfides
Beaker{ Temp.*| DO* [Cond.*| pH* [Hardness*| Alkalinity*]| NH3*
No. |(deg.C)| {ppm) |(umhosicm) (mgil) {mg/L) | (ppm) Comments
7 [23 1327 | 9% (3] Ly 4o
: 14 |23 | 34 99 | F2.3 | 2 Hb
Al | 23 T2z 3. [rool345 = | Yo
39 23|13 AL || 3y 4o
43 [232 | 2. 94 (4.3 3y Ho
o1 1230 8.9 | 97 [3.9] 34 He
& 58 |23 g3 [ 94 |3.9] \» 30
64 (233|130 |5 |29 10 o)
Water changed in all
beakers.
Time: a<uo
Initials: ¢ s)
*Water quality measurements to be taken.
Day { / 1)
Beaker| Temp. DO Cond.] pH | Hardness [ Alkalinity ] NH3
No. |(deg.C)| (ppm) |(umhosicm) {mg/L) {mg/L} | (ppm) Comments

“Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No. 848-1 Client Hart Crowser Investigator

DAY 28 TEST TERMINATION SHEET

Beaker Number of Beaker Number of
No. survivors Initials No. sSurvivors Initials

1 /0 A5 46 9 L)L
2 /0 Y7 47 10 631
3 10 651 48 4 753
4 q A 49 9 e
5 9 ZF 50 10 AN
6 IT-) o 51
7 52 - Ay
8 q 631 53 ] pN>
9 % 65T 54 q ey

10 /c 72 55 lo 651

11 /0 & | 56 q ¢S

12 9 631 57 i ao

13 9 631 58

14 59 (0 ard

15 ] [(av) 60 € oAl

16 /0 & 61 9 &

17 al AN 62 /e <D

18 9 651 63 /0 £

19 q <0 64 '

20 ] f?r;b 65 7z gg

21 a 66 =

22 0 | AP | 67 . ¥ o>

23 ' ' 68|s ¢ =9 &1

24 9 Y 69 4 )

25 1o 631 | 70 lo ool

26 /o & 71 < “

27 a4 i) 72 |O 631

28 io 651

29 ! &3l

30 a FAL

31 jo bal

32 10 &3l

33 10 bil

34 /0 (%7

35 q

36 o FAAYD

37 jo £31

38 10 o\

39

40 q &)1

41 /0 c%b

42 3

43 '

44 /O &

45| o 5]

Page 20  of 4|



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c

HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No. 848-1 Client Hart Crowser Investigator

ZERO-TIME WEIGHING DATA SHEET

Tare: Date -94-13 Oventemp(C) (.2  Dryingtime(hr) z¢& Initials ¢
Standard Weights: 10mg: ;c.o0z2 100mg: jop 0y 3

Final. Date 9-1¢9>  Oventemp(C) & | Drying time (hr.) _24 Initials _ jpe
Standard Weights: 10 mg: 1- oo 100mg o Cis

Equip. used: Oven: Bivem¥ | Balance: $otran us MZP

{Dry overnight at 60-90 degrees C)

Pan # | Tare wt. (mg)| Total wi. (mg) | #weighed Comments
1 HZ,. 8y | A3 53 1o
2 3,.915 22 LEZ i
3 | 40.6BO | Ai.sac '
4 | 306490 | 4o 599 ©
5 | 39. 1w | 40.54p o

Page L' of 4|



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HAdc
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No. 848-1 Client Hart Crowser Investigator
WEIGHING DATA SHEET
Tare Date 1-iv-1% Oveniemp (C.) Lo Drying time (hr) & Initials __ T2y
Standard Weighls- 10 mg: Y 100mg 4o 020
Final #1 Dale Q-3 Oven temp ( C.) [ Drying time (hr.) ?_ﬂ Initials  3\2¢
Standard Weighls 10 mg: n.00s 100mg: =
Final #2: Dale |p- 11—\ Oventemp(C.) {3 Drying time (hr) __ 24 Initials -3V i€

Standard Weighls' 10 mg: _E_ (T 100mg: _Ick. 613
Equip. used. Oven_ BiuE Mm¥ Balance SARTZRIV.> M BT
(Dry overnight at 60-90 degrees C)

Bkr. Pan Tare wt. Total wt. {mg) no. put into

# # {mg) 1 2 weighed pans-ipitials Commenis
1 1 _[36.963 Ll 333 2. 2B /G ,ﬁ

2 2 |a2&.81% Hrt . OO Hi, 0B /2 P
3 3 | R ok 41248 Yy 2w /0

4 4 |29.e94 142 535 “I, =407 i %
5 5 | za B4\ H3, o2 Ha Gy 9

6 6 |4z oi1d M G55 Hy i /0 124
7 7 Gn

8 8 |24 434 [ 44,453 Hi. H3 G 4%

9 9 139,436 {2, T34 42,342 g

10 10 [ 4z.513 45 309 %45, U5 /0 £

1| 11 J41.3%0 |ug.2e3 | daies | /7D ALA
12 | 12 (40143 | s44.0ed | unugs | '9 ~
13 13 | 36,459 2. cHy 2q. ez =

14 14 ) on
15 15 | 43,14% g, 437, Hl 40F .. %
16 16 | 4 130 44,523 44 | s /C

17 | 17 [ 3% 485 [ mo e3c 40, fet o

18 18 | 36,954 41, 3HS Ly, 724 Z %
19 19 | 25 Hob w7t L2 g \
20 | 20 [ 30434 | %034 ALHEL 7 A
21| 21 | 4193 | #5, e 45,7554 g Lops
22 | 22 | 4o oV | 4205 42,598 /0 V)
23 23 i Un
24 | 24 | 4o, 18p 42,430 42, Ne 9 AL
25 | 25 | AL62d [ 45,131 | ds.em | JO A
26 | 26 | 29,10l K2, HHb 4z. 35 /[ Ll
27 | 27 | 3hpoz | 4342 . 289 ‘9 e
28 | 28 | 33,44 . n? 41,59 17 A
29 | 29 | Ho.¢56 43, 042 43, 600 z) )
30 30 [ 40,594 43 w1y H3.534 ‘3 »%
a1 31 | 29,563 % 05 F 43. 002 /00 '
32 | 32 | »te31_ | aibi 4l 635 1) ﬁ
33 | 38 [y [y [ tiwts | /9 ;

Page _2¥ of !




NORTHWESTERN AQUATIC SCIENCES
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No.

848-1

Client

Hart Crowser

PROTOCOL NO. NAS-XXX-HA4c

Investigator

WEIGHING DATA SHEET

See page 22 for information on drying limes and lemperatures, standard weights,etc.

Bkr. Pan Tare wi. Total wt. {mg) no. put inlo
# # _{mg) 1 2 weighed pans-inﬁafp Comments
34 34 | w0, LI wif, 165 My /L w
35 | 35 | 33.356 4O by A0 517 i
36 | 36 | 29. 462 | Hz 020 42.4¢3 /0
37 37 | 40.24% 43, i 43, sk Ve
38 38 | 2625 43 tik H2. G633 yivi .
39 39 ) 72
40 40 | 3B.15¢ 43, 514 H3 520 i
41 | 41 |y 852 R 45, 34 7, S4A
2 | 42 | 40.21» HZ. 324 H2 Hot 2 .
43 43 | LVs)
44 4 | 3,904 37,322 34, 365 O
45 45 | 33,503 “0, A H, 40458 /0
46 46 | 35994 FlLoE 39 A0 = [l
47 47 [31.552 40,251 H4¢. 220 vd S/
48 48 | 3%, 23H 29,336 35 25k Q4 Sk
49 49 | 3p ops 4] oL 40 A1 F “9 Sy
50 50 | 2, Fol 21,75 31.342 (o SY
51 51
52 52 | +o.opy 2,981 41, 4pc il 3K
53 53 | 3% obq 39, . ¢9% . Leo 4 S
54 54 | 32.6i9 35 33 35,352 q SK
55 | 55 | 3% 36t A1 o1t 4c,913 [0
56 56 | 3% oB% AL 2t A.zoa | 7
57 | 57 | 40.wpd 43, 12 43, 40 g [~
58 58 ) O o~
59 | 59 [39.616 | 43296 | 43,755 /0 A
60 | 80 | 3 330 N 42, ot £ ﬁ
61 61 | 45.12% HE, 19y He, (F5 9 N
62 62 | 39 o431 42, 023 “42,CCF /ﬁ ﬁ
63_ | 63 | 34.90i 43, 551 43 521 /77
64 | 64 (A
65 | 65 345 36, &5 36,513 / <
66 | 66 | 3463 | 3p euu %, Bif [0
67 67 | 34 c2q 36, ¥35 3, T2 X \
68 68 | 33 305 3T2% 23 00 &
69 | 69 | 35120 31, b3l 3F ikt %
70 70| 2 044 40,739 M. LAT 10
71 71 | 36, p2D 3% (o I, B0 )4
72| 72 |3 qe4 25 H0 35L490 V/z )
73 73 ¢ 4]
74 74
75 75
76 76

Page %2 of Hi




Chesapeake Cultures

P.O. Box 507 Hayes, VA 23072 (804)693-4046 (804)694-4704 fax
www.c-cultures.com
growfish@c-cultures.com

Shipment Information

Species Hu{ el e a2teec Date ](c /(3
Age Pl-vclos  L2-LS o P.0. No. uerbed
Quantity 47 5+ Invoice No. 50§97
Temperature_27°C_ Salinity — pH 776
Notes

Biologist S\J-—L_\

[
2ev s Y
Please inspect shipment and report any problem immediately

PALE 24 oF i



TAP WATER RECORD

(Dechlorinated Newport, OR city water)

BATCH DA-TE LOCATION | VOL | CHLORINE | HARD ALK CONi) pH Init.
# 5 (gals) | (mg/Ly | (mg/L) | (mgrL) | pmhosiem
23S 22203 gocmE] | (o | <oe= | 2o | we | tor a3
230 B-137) | foowt? |joo | Cc.pa | 6] | 3o 94 77 %
2xy (AR ?cmﬂ“fi 83 |<o.o2| 3¢ {30 qy 67'5%//
539 |137| gtz | gl <o o0l 2¢ | wa | 108 [73|%)
33 458 Penrd3| 80 | <002 24 | w0 | 02 [B3 (7
370 -3 ookt (00| co0nd 1 | yol 105 68|
2t hao, B o {Lomor] v | 40 163 | 23|
3L 91913 | gwemBl 0 Kooz | 2 (4o | 47F 7.6%,,
MY Sy | Avowd) | o | Co0-| e | vo [10Y | 3| €
3y |920n| Rmdg| 9 [€0,02|2¢ |40 | BB |33
345 | Gu] Raom | (00| o, 00 26 | 40| 95 |5/ |7
Yyl |9ws| foom?] [fwo |00z |2 |ud | 99 [F8 Lyﬁ
34T | 2240 Do (| fy0| ~O°2 |2 | o | 99 |3
Bug |oow | tomsf| ko |0 | o (30 | 26 |2g| T
39E o7 | foowad| | oo | <00z | 2 [ MO | 4% {79 %
350 oy | Rewdt \(go | <O.0U2g yp | 99 |7 %
W o | Rl 1902060 |26 | % | a5 |16 |7
252 o4 | Roomél |00 (<002 |26 | o | 95 il
35Y | prap gt [0 4000 | 20 4o |G ||l

PACE 25 ofF i



RAW DATA DIVIDER PAGE
Test No. 848-1

TEST DATA ANALYSIS RECORDS
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- 5 Freshwater Sedimenl Test
Test Number: 848-1 Sheers 1o 2315 e

28-Day Hyalella azteca

Water Quality Data
‘NAS  CLIENT _ Qverlying water — Interstitial water
BKR SMPL DESCRIP REPL DAY TEMP DO COND pH NH3 HARD ALK S NH3

7 4568G HC-76-02
14 4565G HC _SFSR -03
23 45666 HC GC-01

394564G 'HC-MCL
43'4567G HC-GC-05
51'4563G HC-SFSR-07

58 4562G HC-SFSR-09

64 4569G Control

7 4568G HC-76-02
14 4565G HC-SFSR-03
23 4566G HC-GC-01
39 4564G HC-MCL
43:4567G HC-GC-05

51.4563G HC-SFSR-07

5814562G HC-SFSR-09
6414569G 'Control

7:45686G HC 76-02

14.4565G HC-SFSR-03
23,4566G HC-GC-01

39 4564G HC-MCL
43.4567G HC-GC-05
51'4563G 'HC-SFSR-07
58 4562G 'HC-SFSR-09

64 4569G .Control

7 4568G HC-76-02

227 81 110, 7.0 <01 34 30 <01 <05
29 83 110 7.0 02 26 30 <01 <05
231 82 112 69 02 34 40 <01 <05
228 73 102 66 03 17 40 <01 08
28 81 111 68 02 34 30 <01 05
228 82 110 69 02 34 40 <01 <05
227 83 111 69 02 26 40 <01 08
28 75 121 67 02 @ 34 40 <01 10
25 75 113 7.0
227 75 114 70
29 71 119 7.0
226 69 110 68
26 71 115 68
25 73 14 69
224 77 114 70
27 66 120 67
226

227

23.0

Q?:

226

226

25

226, : i ,
25 71 6.9

OO OO OO A AABALALBADWRNWREEWNNNNRNNNNS 544420254 .00000000
[\
(%]
o

O 00000 WO OWw o oo oo W W WWWIW0WODOEEEOOO0OWD0OE0O00nON0EI0Oo0OWwooooD0nooDo

14.4565G HC-SFSR-03 226 11 6.9
23 4566G HC-GC-01 230 70 X
39 4564G 'HC-MCL 225 7.4 . 68
43 4567G HC-GC-05 226 71 6.8,
51 4563G HC-SFSR-07 25 71 6.8
58 4562G HC-SFSR-09 224 71 6.9
64:4569G _Control 26 63 66,
7 4568G HC-76-02 232
14,4565G HC-SFSR-03 233
23.4566G HC-GC-01 233
39 4564G HC-MCL 23.2 )
43'4567G HC-GC-05 231 )
51 4563G HC-SFSR-07 23.2
58 4562G HC-SFSR-09 23.1
64 4569G _Control 232
74568G HC-76-02 225
14 4565G HC-SFSR-03 227
23.4566G HC-GC-01 229
39 4564G HC-MCL 22,5
434567G _HC-GC-05 28
51 4563G HC-SFSR-07 25
58'4562G HC-SFSR-09 224
64 4569G Control 225 ' _
7 4568G HC-76-02 224 73 751
14 4565G HC-SFSR-03 6 224 77 15
2345666 HC-GC-01 6 226 73 15
39/4564G HC-MCL 6 23 71 75
43 4567G HC-GC-05 6 224 72 7.5
51 4563G HC-SFSR-07 6 224 72 75
58 4562G HC-SFSR-09 6 222 73 7.5
64 4569G Control 6 224 67 74
7 4568G HC-76-02 7 22.4




Freshwater Sedimenl Test
28-Day Hyalella azteca

Test Number: 848-1

14 4565G HC-SFSR-03 227
23 4566G  HC-GC-01 229
39 4564G liCﬁ MCL 22.5_
43 4567G HC-GC-05 226
51 ﬁ§§§(_3 HC-SFSR-07 226
58__4_56_2_6 HC-S__FSR -09 22 5
64 4569G Control 22 4

7 4568G HC-76-02
14 4565G HC-SFSR-03

23:4566G HC-GC-01

39 4564G HC-MCL
43 45676 HC—GC 05
51 4563G HC-SFSR 07

58 4562G HC-SFSR-09

64 4569G Comrol

231 68, 108
232 70 106
234 69 109
230 68 108
231 67 108
230 B9 107
229 70 107,
231 64 112

il'.D_fCO [{= 1 (o] r._o|t.ow_co_:o'cn_cn;mwm_cnlm‘a:_m_-q e B B e B

7.4568G HC-7602 231

14 4565G HC-SFSR-03 232 .
23:4566G HC-GC-01 234
39/4564G HC-MCL 233

43 4567G 'HC-GC-05 233,
51.4563G HC-SFSR-07 23.2]
 58:4562G HC-SFSR-08 233
64.4569G Control 23.1

10 228 72
10, 230 73
10 g§.1__ 7._3A
10, 226 7.4l
10, 229 7.1
10 224 72
10 228 72
10 22-9. 6.§'

11 229

714568G HC-76-02
14,4565G _HC-SFSR-03

23:4566G 'HC-GC-01

3945645 ‘HC-MCL
43 4567G HC-GC 05

51:4563G HC-SFSR-07
58 4562G 'HC-SFSR-09

64 4569G Control
7:4568G HC-76-02

14 4565G HC-SFSR-03

23 45666 HC-GC 01

3914564G 'HC-MCL
43, 4557@ "HC-GC-05

5114563G HC-SFSR-07

5814562G 'HC-SFSR-09
64 4569G |Control
7 4568G 'HC-76-02

14 4565G HC- SFSR-03

DO~

ol

mlm|m1w:m‘m:m\m.m‘m [{a B {«] (D!(.D(D(D(.D‘(D.(D(D(.D O w 00w oDnoe

39'4564G HC MCL

© 43}4567G HC-GC-05

M s
prnmt-ham .

i
o'o

J

|~
=

[
74
7.3
7.2
3]
72

©/0/© © W0 VIO © B O W' OO GIEE O O® DD YD VWYV®
-
a8 ]

51,4563G _HC-SFSR-07 12 22 0
58145626 HC-SFSR-09 220,
64|4568G Control 12 224
7'4568G HC-76-02 13 234 686
14'4565G  HC-SFSR-03 13. 235 69
23 4566G HC-GC-01 13° 235 69
39.4564G HC-MCL 13 233 68
43'4567G HC-GC-05 13, 234 66
514563G HC-SFSR-07 13 234 68
58 4562G  HC-SFSR-09 13 232 68
64 4569G Control 13 234 62
7 4568G 'HC-76-02 14. 232
14:4565G 'HC-SFSR-03 14 233
23.4566G 'HC-GC-01 14 234
39|4564G HC-MCL 14 23.2.

43 4567G HC-GC-05 14 233
5114563G_HC-SFSR-07 14 233
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Test Number: 848-

1

Freshwaler Sediment Test
28-Day Hyalella azleca

58 4562G
64 4569G

7 4568G
14 4565G
23 4566G
39 4564G
43 4567G
51 4563G
58 4562G
64 4569G

7 4568G
14 4565G
23 4566G
39 4564G
43'4567G
51.4563G

64 4569G

i 4568G
14. 4565G

23 45666

39.4564G

51'4563G

58145626
64145696
7'4568G
14:4565G
234566G
3914564G
43 45670
514563G
58 4562G
64-4569G
7°4568G |
14745656
23145666
3045646
434567G
51 '4583G

58:4562G

64 4569G

7.4568G
14'4585G
23’ '4566G
39.4564G
43:4567G
51 4563G
58145626
64 4569G

7 4568G
14 4565G
23 4566G
39'4564G

43 4567G
51745636
58.4562G
64 4569G

7 45686
14 4565G

23'4566G

58 4562G

43 4567G

HC-SFSR-09
Control
HC-78-02

HC-SFSR-03

'HC-GC-01
'HC-MCL
'HC-GC-05

HC-SFSR-07

'HC-SFSR-09

Control
'HC-76-02
HC-SFSR-03
HC-GG-01
HC-MCL
HC-GC-05

HC-SFSR-07
HC-SFSR-09

“Control
HC-76-02
'HC-GC-01
"HC-MCL
HC-GC-05

'HC-SFSR-07
HC-SFSR-09

Control

HC-76-02

'HC-SFSR-03

HC-GC-01
"HC-MCL
'HC-GC-05

HC-SFSR-07

'HC-SFSR-08

“Control _
HC-76-02

HC-SFSR-03

HC-GC-01
HC-MCL
HC-GC-05
HC-SFSR-07

"HC-SFSR-09

.Control

HC-76-02

‘HC-SFSR-03

_HC-GC-01
HC-MCL

'HC-GC-05

'HC-SFSR-07
'HC-SFSR-09

Control

'HC-76-02
'HC-SFSR-03
'HC-GC-01
HC-MCL
'HC-GC-05

HC SFSR-07

'HC-SFSR-08

Control
'HC-76-02
HC-SFSR-03

HC-GC-01

HC-SFSR-03

Ww Ww (O'I’.O{IDMO W0 WO W W (.DllD‘(D'LD 0 WO 0 W 0w (.D;(D:(D‘(DNDK(DI(D‘(O_(D (O(D(DC.D(.O‘QD(O(DCD(DO‘ID'(O(D(D(OCD(D(D&D © @O DWW w0 W

232
233
228
229
23.0
28
29
228
2289
229
226
227
228
226
27
27

© 2286

227
226
227
227
227
228
227
2.7
28
227
22.8

229

2.7
228

28
227

27
224
225
22 6

224

6.6
6.6
86
6.2

63
68

6.8

6.8
71

71

73
7.2

64,

6.6

6.6

6.3

6.3
74
7.4

6.0

69

71
6.9

56

67
6.9

69

106
105

106

104
105

104

104

110

103

102
104

7.2
7.2
72
72
7.2
7.2
73
7.0

72
7.2
72
7.3
7.3
73
73
72

7.1
71
7.2

71
7.1

71
7.1
A
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Test Number: 848-1

Freshwater Sediment Tesl

28-Day Hyalella azleca

39 4564G HC-MCL 9 22 220 64 102 72
43 4567G HC-GC-05 9 2 222 64 103 72
51 4563G HC-SFSR-07 9 22 222 7% 102 72
58 4562G HC-SFSR-08 & 220 221 78 102 75
64 4569G Control 9 22 223 60 107 72

7 4568G HC-76-02 9 23 221
14 4565G HC-SFSR-03 9 23 222
23'4566G HC-GC-01 9 23 223
39 4564G HC-MCL 9 23 221
43 4567G HC-GC-05 9 23 222
5174563G HC-SFSR-07 9 23 223
58 4562G HC-SFSR-09 9§ 23 221
64 4569G Control 9 23 222 _

7 4568G HC-76-02 9 24 225 66 71
14 4565G HC-SFSR-03 9 24 226 68 7.1
23 4568G  HC-GC-01 9 24 227 71 72
3914564G HC-MCL 9 24 228 64 70
43 4567G HC-GC-05 9 24 227 66 70,
51-4563G HC-SFSR-07 9 24 236 79 7.4
58 4562G HC-SFSR-09 9 24 226 78 73
64 4565G ~ Control 9 24 227 58 70

7 4568G 'HC-76-02 9 25 226
14'4565G HC-SFSR-03 9 25 227
23.4566G HC-GC-01 8 25 227
39.4564G  HC-MCL 9. 25 226
43'4567G HC-GC-05 9 25 227
51 4563G HC-SFSR-07 9 25 226
58:14562G HC-SFSR08 8 25 226
64, 4569G Control 9 25 227

7.4568G HC-76-02 9 26 227
14,4565G HC-SFSR-03 9. 26 228
23'4566G  HC-GC-01 9 26 228
39 4564G  HC-MCL 9 26 227
43.4567G HC-GC-05 9  26' 228
51.4563G HC-SFSRO7 9 26 228
58145626 HC-SFSR-09 9 26 227
64 4569G Control 9 26 228
_74568G HC-76-02 9 27 20 73 73
1445656 HC-SFSR03. 9 27 231 79 73
23 4366G  HC-GC-01 9 & 22 80 74
39 4564G HC-MCL 9 27 230 72 72
43.4567G HC-GC-05 g 27 2331 73 72
514563G HC-SFSR-07 9 27 231 89 78
58145626 HC-SFSR-09 9 27 230 88 77
64 4565G  Control 7 82 87 7.0 -

7 4568G HC-76-02 9 28 232 77 97 72 02 26 40 <01 08
14/4865G HC-SFSR-03 9 28 233 78 99 73 02 26 40 <01 18
23 4566G HC-GC-01 9 28 234 81 100 75 01 17 40 <01 08
39:4564G  HC-MCL 9, 28 232 73 98 72 02 34 40 <01 11
43 4567G HC-GC-05 9 28 232 75 99 73 01 3 40 <01 18
514563G HC-SFSR-07 9 28 233 89 99 79 02 34 40 <01 06
58'4562G HC-SFSR-09 9 28 232 87 99 79 <01 7 30 <01 0.8
64 4569G Control 9 28 233 71 105 72 02 26 30 <01 19

Mean 228 74 107 72 02 28 37 — 11
So 04 08 6 02 01 7 5 — 05
. n 232 M2 48 112 16 16 16 16 16
Min 220 58 97 66 <01 17 30 <01 <0.5]
Max 235 89 121 79 03 40 <01__ 18
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RAW DATA DIVIDER PAGE
Test No. §48-1

AMMONIA EXPOSURE BENCHSHEETS AND ANALYSIS



SOP No. 5492

Northwestern Aquatic Sciences

Total Ammonia-N in Sediment Pore Water: Computation Worksheet
Salicylate Method (SOP #5492)

Result _ _
Sample Dilution NH3-N Salinity
description factor OD655 (mg/L) pH (ppt) ! T f;_ggg; Sumiard Cuve
Blank — — = — o
1.0mgiLNHaNSd.  -— 0109 1.00 E
A 0 ma/L NH3-N Std. o 0281 3. 00‘ 1o
6.0 mg/L NH3-N Std. - 0.605  6.00 -
10.0mg/ NH3-N Std,. —— 1,050 10.00 .
3.0 mg/L spike ~— 0298 2.88 ¢
3.0 mg/L spike dupl. - == 0.300 290 e
5.0 mg/L 2nd source 0.500 4.83 2l
1 45626 5 0017 082 i
2 4563G 5 0.007 ND S
3 4564G 5 0018 0.87
4 4565G 5 0006 ND
5 4566G 5 0.008  ND : A .
6 4567G 5 0.011  0.53 Reporting limit (mg/L) = 0.50
7 4568G 5 0.002 ND, N '
8 4569G 5 0.020 0.97 ‘Recovery (%) = 96.2
9 Precision (RPD) = -0.67.
10 .2nd source (%) = 96.6
11
12 tSamPIEEIume (ml): 0.10
13 Dilution factor 5
14 |
15 ‘Sample Set Description:
16 TestNo.. P84g
17 Test Day:
18 ‘Species:
19 N
20 _ Sample Type {check)
21 X Bulk Sediment Porewaters
22 ‘Test Beaker Porewaters
23 Overiylng Water
24
25
26
27
28
29
30
31 .
32 -
33 ,
34 Analyst RSC ﬁ/
35 Date analysed 9/9/2013
36

PB848 Bulk Sediment NH3
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SOP No. 5492

Northwestern Aquatic Sciences

Total Ammonia-N in Sediment Pore Water: Computation Worksheet

Salicylate Method (SOP #5492)

Result . .
Sample Dilution ‘NH3-N Salinity
description factor ODe55 (mg/L) pH (ppt)
‘Blank , == —
1OmGLNHENSI.  — /%8 100
3.0mg/L NHa-NSid. — . Z9]_ 3.00
6.0mg/ NHINStd. ~ — . @05 gpp
10.0 mg/L NH3-N Std. - {4 s 10.00
3.0 mg/L spike e EE
3.0 mg/L spike dupl. -, 3
5.0 mg/L 2nd source L Sob

1 4562G 5 . 0)
2 4563G 5 _30
3 4564G 5 ol
4 4565G 5 oo
5 4566G 5 .1
6 4567G 5 B RA
7 4568G 5 09—
8 4569G 5 .0Lb
9

10

11 )

12

13

14 |
15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

3

32

33

34

35

36

X

Siardaid Curve
1200 — — =T -1
1000
omo
]
§ ceoc
0200
0300
acon
©oo 200 400 400 [2::] %o 2o
mpL smmaras-i

'Reporling Iiri'lit (mg/L)= 0.50
. #VALUE!
#VALUE!

#VALUE! |

‘Recovery (%) =
Precision (RPD) =

2nd source (%) =

. .Sample volume (mi): 0.10
Dilution factor 5

‘Sample Set Description:
JestNo.: P848
JTest Day:
‘Species:

Sample Type (check) _
Bulk Sediment Porewaters
Test Beaker Porewaters
_Overlying Water

g/
RSC ﬁ
9/9/2013

Analyst:
_Date analysed:

P848 Bulk Sediment NH3

Page 3 of M
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SOP No. 5552

Northwestern Aquatic Sciences

Dissolved Sulfide in Water: Computation Worksheet
Methylene Blue Method (SOP #5550)
Standardization 1 2 3
_uL PAO titrani employed o 29 35
‘Working Std. Conc. (mg/L): 268867
Result pE. . Ay .
Sample Dilution Sulfide o - . o
“description factor ODs64 (mg/l) - = SEEEEET
‘Blank —_— = - o B TEA e
‘1.0 mL working suffide std. - 0.280 0.54 o ; :
2.0 mL working sulfide std. — 0.590 1.08 i .. EEEEES gt S
3.0 mL working sulfide std. - 0870 162  * HfEHEEAOHTIN S
4.0 mL working sulfide std. - 1.100 2.16 . $L=E ot ‘“ﬁéég
5.0mL working sulfide std. - 1500 270 | TFEEE oy
3 0 mL Splke e 0.860 1§0_ Mo ol 1w 1% z;: F-E:'Eﬁ::?m
_3 omL spike dupl. - 0.840 1.56 —
1 4562G 5 0.005 ND | —
2 4563G 5 0.00f  ND | _ * ]
3 4564G 5 0.010 ND ‘Reporting limit (mg/L) = 0.10
4 4565G 5 0.001  ND c , ' ‘
5 4566G 5 0.001  ND ‘Recovery (%) = g97.4’
6 4567G 5 0.003 ND Precision (RPD) = 2.35
7 4568G 5 0.002 ND '
8 4569G 5 0.006 ND ! 1
9 .Sample volume (mi): 1.00
10 Dilution factor 5
11
12 Samp[e Set Description:
13 Test No..
14 _Test Day:
15 ‘Species:
16
17 _ Proj.No. P84g
18 X Bulk sediment porewaters
19 Test beaker porewaters
20 _Overlying water
21
22
23
24
25
26
27
28
29
30
31
32 A
33 | [(b, |
34 Analyst: RSC ¥ (=
35 ‘Date analysed: 19/9/2013
36
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SOP No. 5552

Nerthwestern Aquatic Sciences

Dissolved Suifide in Water: Computation Worksheet
Methylene Blue Method (SOP #5550)

Standardization 1. 2 3

‘uL PAO titrant employed a7 & =C

Working Sid. Conc. (mg/L}): 32
R_es_ult - - . Slandard Corve

Sample Dilution Sulfide

‘description factor ODssa ‘(mg/L)

Blank —_— =

‘1.0 mL working sulfide std. - 29D 64

2.0 mL working sulfide std. — 590 128

3.0 mL working sulfide std. - .70 192

4.0 mL working sulfide std. - /<10 256

5.0 mL working sulfide std. ~ —— /<Y 320

30mLspke C ¥6

3.0 mL spike dupl. -, BH

1 45626 5 20§ _ ]

2 4563G 5 sl ] -

3 4564G 5 Latd 'Reporting limil {mg/L) = 0.10

4 4565G 5 a0/ . ) )

5 4566G 5 gof Recovery (%) = #VALUE!

6 4567G 5 7 Precision (RPD) = #VALUE!

7 4568G 5 kg '

8 4569G 5 6 Il !

9 _Sample volume (ml): 1.00
10 Dilution factor 5
11
12 ‘Sample Set Description:

13 TestNo.:

14 Test Day:

15 Species:

16

17 _ ProjNo.. P848

18 X Bulk sediment porewaters

19 Test beaker porewaters

20 ‘Overlying water

21

22

23

24

25

26

27

28

29

30

31 . .
32

33 i ' ¥ i
34 Analyst RSC

35 Date analysed: 9/9/2013
36
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SOP No. 5492

Northwestern Aqualic Sciences

Total Ammonia-N in Sediment Pore Water: Computation Worksheet

Salicylate Method (SOP #5492)

Result _ _ .
"~ Sample Diluion  NH3N  Salinity
description factor ODess (mg/L) pH  (ppt) | 0 =°¢,’_;§'3’3 Surtud Curve
"Blank — = ==
1.0mg/L NH»-NStd.  -— 0142  1.00 ! i FL
3.0mg/lL NH3-NStd. —— 0335 3 00 7 d ‘
6.0mg/LNH3-NStd. —— 0718 6.00 N e I
10.0 mg/L NHa-N Std. —— 1100 10.00 oy
3.0 mg/L. spike —— 0341 302 ’
3.0 mg/L spike dupl. - 0.340 3.01 e
5.0 mg/L 2nd source 0.578 512 L8
1 Day0(9-10-13) B R
2 7 1 0009 ND ot s
3 14 1 0.021 0.18 e
4 23 1 0.020 0.18
5 39 1 0.037 0.33 . ) !
6 43 1 0.020 0.18 ‘Reporting limit (mg/L) = 0.10’
7 51 1 0.020 0.18 ) 'y
8 58 10018 047 Recovery (%) = 100.5,
9 64 1 0017 015 Precision (RPD) = 029,
10 N 2nd source (%) = 1024
11 Day 28 (10-8-13) ) |
12 7 1 0.023 0.20 ‘Sample volume (ml): 0.50
13 14 1 0.021 019 Dilution factor 1
14 23 1 0.012 0.1
15 39 1 0.018 0.16 Sample Set Description:
16 43 1 0013 0.12 ‘Test No.: 848-1
17 51 1 0.017 0.15 , Test Day 0&28(9- 10 13 & 10-8- 13)
18 58 1 0.010 ND _§p_er:.|es Hyalella
19 64 1 0.019 017 '
20 : Sanngge;(check) a
21 ‘Bulk Sediment Porewaters
22 . Test Beaker Porewaters
23 X Overlying Water
24
25 )
26
27
28
29
30
31
32 _
33
34 ‘Analyst: RSC m
35 . _Date analysed: 10/8/2013
36

848-1 Days 0 & 28 overlying NH3
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SOP No. 5492

Northwestern Aquatic Sciences

Total Ammonia-N in Sediment Pore Water: Computation Worksheet
Sallcylate Method (SOP #5492)

Result ] _ )
Sample Dilution NHz-N Salinity —
description factor ODess (mg/L) pH  (ppt) Susind curve
Blank - — e e L& -
10mg/LNHINStd.  ——  yy 1.00
30mgLNHaNSWd.  —  35¢ 300 rom
6.0mgl NHINSI.  — /F 600 o
10.0 mg/L NH3-N Std. /.70 10,00 .
3.0mg/L spike LT 8
3.0 mg/L spike dupl.  --—- LTV e
5.0 mg/l. 2nd source 378 o0
1 Day 0 (9-1 0-1 3) o 0 200 am B0 1000 200
2 7 1 .034 S
3 14 1 onl
4 23 1 g 2o
5 39 1 _0 ?7 I I
6 43 1 .D1lo _Reporting limit (mg/L) = 0.10
7 51 1 070 [ |
8 58 1 01 ‘Recovery (%) = #VALUE!
9 64 1 "4 _Precision (RPD) = #VALUE!
10 -2nd source (%) = #VALUE!
11 Day 28 (10-8-13) N [
12 7 1,0 12 _Sample volume (ml): 0.50
13 14 1 L dx Dilution factor 1
14 23 1 pit N {
15 39 1 Y’ d ‘Sample Set Description:
16 43 1 L0172 ‘Test No.: 848-1
17 51 1 017 Test Day: 0 & 28 (9-10-13 & 10-8-13)
18 58 1 .10 _Sp_e__cles Hyalella
19 64 1079 _ |
20 ‘Sample Type (check)
21 ‘Bulk Sediment Porewaters
22 . Test Beaker Porewaters
23 X Overlying Water
24
25
26
27
28
29
30
31
32
33
34 Analyst: RSC (&C/ ‘
35 Date analysed: 10/8/2013 )
38 ;
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SOP No. 5492

Northwestern Aquatic Sciences

Total Ammonia-N in Sediment Pore Water: Computation Worksheet
Sallcylate Method (SOP #5492)

Result | . _
Sample Dilution NH3-N Salinity - i o e —
description factor OD6s5 ‘(mg/l) pH (ppt) . f&;g;ﬁ Stardard Curve
Blank . == Tl a= : N Ve e e :
1.0mg/ NHINSWd.  — 0142  1.00 ] i PaEazE
30mg/iL NH>-NStd. - 0335 3,00 o= ‘
6.0mg/L NH3-NStd. - 0718 6.00 _ T
10.0 mg/L NH3-N Std. - 1.100 10.00 1.
3.0 mg/L spike - 0.341  3.02 ' 18 =
3.0 mg/L spike dupl. - 0340 3.01 ) o
5.0 mg/L 2nd source 0578 512 | =
1 7 5 0.019 0.84 ' ) B i T
2 14 5 0.040 1.77 I p—
3 23 5 0017 075
4 39 5 0.024 1. 06
5 43 5 0.040 1.77 _ , = N
6 51 ] 0.014 062 _Reporting limit (mg/L) = 0.50
7 58 5 0017 075 o .
8 64 5 0.042 1.86 ‘Recovery (%) = 100.5
9 Precision (RPD) = 0.29
10 _.2nd source (%) = 102.4
11
12 ‘Sample voiume (ml): 0.10
13 Dilution faqtor ) 5
14 L= =l =
15 ‘Sample Set Description:
16 . TestNo. 848-1
17 Test Day: 28 (10-8-13)
18 ‘Species: Hyalella
19
20 _ Sample Type : (check)
21 _ Bulk Sediment Porewaters
22 X Test Beaker Porewaters
23 _Overlying Water
24
25
26
27 !
28
29
30 |
31
32 .
33 (XK
34 Analyst RSC
35 T Date analysed: 10/8/2013
36 i

848-1 Day 28 porewater NH3
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SOP No. 5492

Northwestern Aguatic Sciences

Total Ammonia-N in Sediment Pore Water: Computation Worksheet

Salicylate Method (SOP #5492)

Result | S |
Sample Dilution NH3-N Salinity | e o=l
‘description factor OD655 (mg/l) pH (ppt) | Surtad Cuve
_Bla,nk - - R . - : 1RE
1.0mg/L NHENStd. 91, 100 |
3.0mg/L NH3-NStd. 3¢ 300 |
6.0mg/L NHaN Std. - e 800 -

10.0 mg/L NH3-N 8td. -—- (.0 10.00 .
3.0 mg/L spike 2 ) 8
3.0mg/L spike dupl.  — 7?40 ‘ ’ co
5.0 mg/L 2nd source Eatd " ‘ om0
1 7 5 [y 0 ] 7 . 7." O pm)ﬂm 200 am £00 Bm 000 2
2 14 5 .0 L[ o 7,{ 1 ) oA, ammonis
3 23 5 /7 iy 7.2 0
4 39 5 .ouy . 61.0
5 43 5 ,oVo &9 © R
6 51 5 Y 7./1 9 'Reporting limit {mg/L) = 0.50
7 58 5 07 7.3 0 P B
8 64 5 0% 7.0 0 Recovery (%) = #VALUE!
9 [Precision (RPD) = = #VALUE!
10 2nd source (%)= #VALUE!
11
12 ‘Sample volume (ml): 0.10
13 Dilution factor 5
14 - Hnaiaiall - N
15 _ Sample Set Description:
16 ‘Test No.: B48-1
17 _Test Day: 28 (10-8-13)
18 Species: Hyalella
19

20 Sample Type (check)

21 . Bulk Sediment Porewaters

22 X Test Beaker Porewaters

23 Overlying Water

24 ' '

25

26

27 _

28

29

30

31

32 |

33

34 ‘Analyst: RSC ﬂQV

35 Date analysed: 10/8/2013

36 .
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SOP No 5552 Northwestern Aquatic Sciences

Dissolved Sulfide in Water: Computation Worksheet
Methylene Blue Method (SOP #5550)
Standardlzatlon 1 2 3
uL PAQ lilrant employed: 100 102 104
AWorkmg Std. Conc. {mg/L}): 1.568
o . E o — |
Sample ‘Dilution Sulﬁde ) Sallmty | B (-~ — Py N WL '
“description factor 05664 (mg/il) pH  (ppt) i o EEEEE e P ‘
‘Blank — T —  — | CEEEEE A |
1.0 mL working sulfide std. — 0.146 031 { v P o e |
2,0 mL working §L1ﬂc1e std. e 0310 063 N s SR =S E R A
3.0 mL working sulfide std.  -——  0.464 094 Y TS e e
4.0 mL working sulfide std. ~ — 0605 125 ] o e s
5.0 mL working sulfide std. . — 0750 1.57 | | == s ERSSs=cSEES ’
3.0mL spike — 0478 089 i e
13.0 mL spike dupl.  — 0460 095 —— )
1 7 5 0.001 ND ! . S—
2 14 5 0004 ND S Ut .
3 23 5 0002 ND ) ‘Reporting limit (mg/L) = 010
4 39 5 0.002 ND ) o ) T
5 43 5 0.000  ND’ _Recovery (%) = I 103.2°
6 51 5 0.001 ND -Precision (RPD) = 3.84
7 58 5 0.002 ND_
8 64 5 0.001 ND I
9 . Sample iolgr_ne (ml): 1.00
10 ) _Dilution factor 5
11
12 ) ‘Sample Set Description:
13 : ) TestNo. 848-1
14 _ Test Day: 28 (10-8-13)
15 } _Spepigg‘ Hyalella
16 *
17 PI'OJ No.: F'_B{%_Bﬁ B
18 ‘Bulk sediment porewaters
19 X Test beaker porewaters
20 . ‘Overlying w water
21
22
23
24
25
26
27
2
29
30
31 . :
32 , .
33 . %
34 ) ‘Analyst: RSC
35 ,Date analysed 10/8/2013
36

848-1 Day 28 porewater S Page >3 of di 3-1-05



SOP No 5552 Northwestern Aquatic Sciences

Dissolved Sulfide in Water: Computation Worksheet
Methylene Blue Method (SOP #5550)
_SErEIQrQI_zauon 1 2 =
“uL PAO titrant employed LA R Y i ‘/’
Workmg Std. Conc. (mg/L): .32
Result _ _ R
‘Sample Dilution Sulfide Salinity
description factor ODes4 (mgiL)  pH {ppt)
Blank N — =
1.0 mL working sulfide std. ~ — /6 064
20mL working sulfide std. o— Y 1.28 1
3.0mL working sulfide std. ~ -—— g4 192 | ®
A4.0mL working sulfide std. ~ -— f(' 256
5.0 mL working sulfide std. — 9¢u 320 '
‘3.0 mL spike — '\,?f ;
3.0mL splkedupl =N b a3 |
1 7 5 o9l 7 0 L~ = = .
2 14 5 Loy Lot 2 o T ,
3 23 5 gl 72 0 Reporting limit ngfly= 040’
4 39 5 pul- c.¢ 0 S
5 43 5 390 6.9 0 [Recovery (%)= #VALUE!
G 51 5 00/ 20 5 ‘Precision (RPD)=  #VALUE!
7 58 5 ., dol— 7.+ 0 :
8 64 5 o) 7. 0 - o
9 _Sample volume {ml}: 1.00
10 Dilution factor 5
11
12 Sam ple Set Descnptnon
13 TestNo: 848-1
14 Test Day: 28 (10-8-13)
15 Species: Hyalella
16 |
17 Proj. No.: PB43
18 _Bulk;ﬂn}ent porewaters
19 X Testbeaker porewaters
20 Overlying water
21
22
23
24
25
26
27
28
29
30 .
31
32
33
34 Analyst: RSC (&
35 ‘Date analysed: 10/8/2013
36 :

848-1 Day 28 porewater S Page 2% of 4 3.1-05



RAW DATA DIVIDER PAGE
Test No. 848-1

CHAIN-OF-CUSTODY RECORDS
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120 IR0 AVE 5 STE 110
EDMONDS, WA 98020

TG
BHIP TO: {541) 265125 BILL BENDER

Gerald Irissarri
Northwestern Aquatic Sciences
3814 Yaquina Bay Rd

NEWPORT, OR 87365

Shp Date A0AUGHS
ActWgt 77.5 18
CAD 3776327ANET3430

Dens 23X 14X15 N

Delrvary Addrase Bar Code

il

Ivonce W
POW

Depi ¥

RGO

SATURDAY 1:30P

7965 8872 7507 PRIORITY OVERNIGHT
97365
OR.

86 ONPA PoX

(I ARIRRY

TAGIORER \AOE

Page | of 2

ARer printing lhis label

1 Use the Print’ bulton on this page 1o prinl your label to your laser or kel printer

2 Fold the pnnled page along the honzonlal line

3 Place Isbel n shipping pouch and aHix if 1o your shipment so that the barcode poruon of the label can be read and scanned

Warning Use only the pnnled onginal label {or simpping  Usmp a photocopy of (s label for shippin

wilh lhe cancettation of your F edEx accounl number

Use of this syslem constitutes your agreement 1o lhe service condilions in the current FedEx Service Guide, available on ledex
exness of $100 per package, whether the rasult of loss. damage. defay, non-delivery, misdeivery or risinfonmalion, unfess
documenl your aclual loss and file a tmely claim Limiletions found 1n (he current FedEx Service Guide g

g purposes 15 frauduienl and could resull in addihonal billing charges along

com FedEx will not be responsible lor any clam in
you declare a higher value pey an addiional cherge
pply Your nght lo recover from FedEx (or any loss including inlnnsec

value of lhe package loss of sales, income mterest profit, allomey's fees. cosls. and ciher forms of damsge whether direct, incidental consequential, ar special 1s kmied 10 the

greater ¢f 3100 or ihe guthonzed declared value Recovery cannot
melals negotisble inslruments and ciher ilems histed in our ServiceGusde Whtien claims musl be filed within sincl tme hmils. see current FedEx Service Guide

CUSTODY SEAL

d acival docu

Date M /177

i ke Sy

nternational

Signature U
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APPENDIX III

RAW DATA — REFERENCE TOXICANT TEST



Ref

NORTHWESTERN AQUATIC SCIENCES
ACUTE TOXICITY TEST (ALL SPECIES)

Test No.  998-3208

Client:

QC Test

PROTOCOL NO. NAS-

Test Type (rangefinding/g€finifiye)

Species Hyalella

azfeca

w,uk\

K
ﬂ‘é‘&y ! (;;y

96

Investigator
Test Length (hr)

STUDY MANAGEMENT
Client:

QC test

Client's Study Monitor:

QC test

Testing Laboratory: Northwestern Aguatic Sciences

Test Location: Newport Laboratory

Laboratory's Study Personnel:

Proj. Man./Study Dir.

QA Officer

. AN S
G.J. Irissarri 6>

L. K. Nemeth

1. BA4B bl oY,

S5F vwnowihwe SUL

3. /o N Gl ne ~2—

Test Beginning:

G~jo—1D

14

0s”

TEST MATERIAL
Description;

Potassium Chloride Crystals - Lot No.:

Test Ending:

F-14-13

nwo

Fisuet., 114b¥4

NAS Sample No.

Date of Collection:

Date of Receipt:

Temperature (deg C):

Dissolved oxygen
pH:

(mg/L):

Conductivity (umhos/cm):

Hardness (mg/L):
Alkalinity (mg/L}:
Salinity {ppt):

Total chlorine {mg/L}).

Total ammonia-N

(ma/lL):

DILUTION WATER
Description:

Moderately hard synthetic water

Date of Preparation/Collection:

G-D-1%

Water Quality: Cond. (umhos/cm):

Hardness (mg/L as CaCQs):

Treatments:

292

Salinity {(ppt);

D

Aerated =24 hrs

Alkalinity mg/L as ééCOa)

o pH

e

Jo

TEST LOCATION

Test conducted in (circle one):

Randomization chart:

- ﬂ trailer waferbath other____

C s |eced| 0.5 C.25
¢ leizs| | o.),-'; .5 |loces
Error codes: 1) Correction of handwriting error
2) Written in wrong location; entry deleted
3) Wrong date deleted; replaced with correct dale .
4) Error found in measurement; measurement repealed  Page 1 of _% Revised 12-5-01



NORTHWESTERN AQUATIC SCIENCES

PROTOCOL NO. NAS- Xr¥- HH
ACUTE TOXICITY TEST (ALL SPECIES)

Test No. 999-3208 Client QC Test Investigator
TEST ORGANISMS
Species: Hyalella azteca Age: Size:
Source: Chesapeake Cultures, Hayes, VA Date received: 8-23-;3

Acclimation Data:
Temp. Cond. | DO |Hardness| Alkalinity

Feeding Water

Date | (deg.C) | pH [umhosicm|(mg/l)| (mg/L) {mg/L) [Amount] description changes
T3 (-7 |33 |SHS | o50] teg Zpo |lowvs| Yz Hes
fyy [ 220 }13-) 1agy |85 | (1) 1 %0 [ w u v
9-49% 220 |3K | 29[ 89| 94 40 L “ “
37 | 2% |3 258 (49 | L¢ O | “ “

Mean | 22-3 13> [ 331 | oo | (10 R
S.D. oY lpb| M99 | o T4
(N) P AL 19y (M) () [4)

Photoperiod during acclimation; 16.8, L:D

TEST PROCEDURES AND CONDITIONS

Test concentrations {50% series recommended}): 1, 0.5, 0.25, 0.125, 0.063 0 g/L

Test chamber: 250 ml glass beakers Test volume: 100 ml
Replicates/treatment: 2 Organisms/treatment: 20 (10/rep)

Test water changes: None Aeration during test: None
Feeding: 0.5 ml YTC suspension per beaker on days 0 and 2

Duration: 24-hr, 48-hrz96-h

Test temperature (deg.C)Qﬁ 1or 20 £ 1
Beaker placement: Stratified randomization

Photoperiod: 16:8, L.D

MISCELLANEOUS NOTES

Test solution preparation;
Working stock: Dissolve 0.5g KCI crystals in dilution water and dilute to 500 mL.
Final conc.: 1.0 g/L.

Test concentration

KCl working stock Dilution water
{o/L) (ml/200ml)
Brought up to
i3 1 200 final volume of
q-10- ! ;
0.5 100 200 ml with
P 0.25 50 dilution water
0.125 25 and distributed
0.063 12.5 evenly between
0 0 two replicates
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NORTHWESTERN AQUATIC SCIENCES
ACUTE TOXICITY TEST (ALL SPECIES)

Test No.

998-3208 Client

QC Test

PROTOCOL NO. NAS-_xxx- HAl

Day0 (G l1UAD e /E).

DAILY RECORD SHEET

Conc. Temg Cond. DO Hardness | Alkalinity Survivors

{ g/L ) | (deg.C) pH | (umhos/cm)| (ppm) {mg/L) {mg/L) A B
1. 1 Y0 |28 UTFD g7 gy we I o
505 2 sa (237 (‘;5/ 2 R o 75
3025 [e%g | 7K 3 22 E I (>
4 0125 (25X | 76 | 508 3.2 L 2 =
5. 0063 |22.9 |75 | Youp g3 I B B [ £
6.0 239175 | 270 &3 | B [ o o [

" Each beaker fed 0.5 ml YTC suspension. Initials: 47>

Day 1(4 /1) /13)se /iy /et

Conc. Temp. Cond. Do Hardness | Alkalinity Survivors

{ g/L ) | (deg.C) pH [ {(umhosicm)| {(ppm) {mg/L) (mg/L) A B
T 2 5.0 G = R N | =<, o
205 [723%.3 (3.3 O 7.7 o AT 9010)
3. 025 2% 9§ 3.q0 Iole 7. (O (e
4. 0125 |23 1 | 1w S 75 12 jo
5. 0.063 123 | 3.5 Hot 7. 10 (2
6 0 228 | 3] 26% 7 g = %)
Day2 (4 NLlio)y/ ¥~

Conc. Temp Cond. DO Hardness | Alkalinity Survivors

{ g/L ) | (degC) pH (umhos/cm) (ppm) {mg/L) {(mg/L) A B
T o 7 12.¢ 11 9%0 e ko e YT (D)
2. 05 2.5 9.9 (%u V) {30
3. 025 ["3.6 | 7.4 %"“z‘? [o (2
4. 0126 3%y | 7.4 | 516 O s
5. 0063 [13.2 | 4.3 | 209 10 I3)
6. 0 o 1+3 1 2972 - N 1o 2

Each beaker fed 0.5 ml YTC suspension. Initials: &1

Day 3 (% /¢ z/\a)///(ﬁr)

Conc. Temp. Cond. DO Hardness | Alkalinity Survivors

{ g/L ) | {deg.C) pH | {umhos/cm)| {(ppm) {mg/L) {mg/L) A B
T — ____ =i o =
205 [zz/ |97 | 1;55 () i(0)
3. 025 232 | 727 | 7722 1= (0
4 0125 (73,2 | 7.4 52 /0 (o
5 0083 [=232.1 | ZL Ui /0 [0
6 0 133 |28 | sy 2 0
Dayd4{ G1i4/13)0%

Conc Temp. Cond. DO Hardness | Alkalinity Survivors

{ gL ) | (deg.C) pH | (umhos/cm}| (ppm) {mg/L) (mg/L) A B
1. 1 i I — T ) [
2. 05 [19.0 |37 n¥g [ %4 1 1 o0n)
3. 025 | L34 [ 37 351— 1 400) aciy!
4. 0125 [139 | ¥ 55, 5 7] . 1% Iie)
5. 0063 3.4 [T 13 : T S e 10
6.0 L3 1Y 304 | Z2Y oy 70 I (<

Mean
sb  (see pAce %)
n
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Chesapeake Cultures

P.O. Box 507 Hayes, VA 23072 (804)693-4046 (804)694-4704 fax
www.c-cultures.com
growfish@c-cultures.com

Shipment Information

Species Hu{ QL,L( . A2+tLrc 5 Date ?/Q, /(3
Age ©i-Ycdeys  L2-lS i n P.0. No._ue- b/
Quantity 77 st Invoice No, &° &%
Temperature 29°% Salinity — pH 7 7 (o
Notes

Biologist S

ne U 9-317
Please inspect shipment and report any problem immediately
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___Acute 96-hr Toxicity Test-96 Hr Survival

Starl Date:  9/10/201311:05  Test ID:{ §99-3208 > Sample ID: REF-Ref Toxicant
End Dale: 9/14/201311:20 LabID: ORNAS-Northwestern Aquati Sample Type: KCL-Potassium chloride
Sample Date: Protocol: NASXXXHA1 Tesl Species: HA-Hyalella azteca
Comments:

Conc-gm/L 1 2

D-Control  1.0000 1.0000
0.063 1.0000 1.0000
0.125 1.0000 1.0000

025 0.9000 0.9000
0.5 01000 0.0000
1 0.0000 0.0000

Transform: Arcsin Square Root Number Total
Conc-gm/L. Mean N-Mean Mean Min Max CV% N Resp Number
D-Confrol  1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 C 20
0.063 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 0 20
0.125 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 0 20
0.25 0.9000 0.5000 1.2490 1.2490 1.2490 0.000 2 2 20
0.5 0.0500 0.0500 0.2403 0.1588 0.3218 47.963 2 19 20
1 0.0000 0.0000 0.1588 0.1588 0.1588  0.000 2 20 20
Auxiliary Tests Statistic Critical Skew Kurt
Normality of the data set cannot be confirmed
Equality of variance cannot be confirmed
= Trimmed Spearman-Karber
Trim Level c50) 95% CL
00% 0.3415 0.3044 0.3831
5.0% 03435 03040 0.3881
10.0% 0.3464 0.3233 0.3711 1.0
20.0% 0.3233 0.3711 0. ]
Auto-0.0% (0.3415 / 0.3044  0.3831 =
0.8 4
07 ]
@06
£
205
2 04 ]
@ 041
0.3 -
0.2 4
0.1 4
0.0 — T v
0.01 0.1 1
Dose gm/L
Page 1 ToxCale v5.0.23 Reviewed by:
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Test: AT-Acute 96-hr Toxicity Test

Species: HA-Hyalella azteca
Sample |D: REF-Ref Toxicanl
Start Date: 9/10/2013 11:05

Test ID: 999-3208

Protocol: NASXXXHA1

Sample Type: KCL-Polassium chloride
End Date: 9/114/2013 11:2 Lab ID: ORNAS-Northwestern Aquatic Sciences

Pos| ID | Rep Group Start 24Hr | 48BHr | 72Hr | 96 Hr Notes
1 1 D-Control 10 10
2 2 D-Control 10 10
3 1 0.063 10 10
4 2 0.063 10 10
5 1 0.125 10 10
6 2 0.125 10 10
7 1 0.250 10 9
8 2 0.250 10 9
9 1 0.500 10 1
10| 2 0.500 10 0
11 1 1.000 10 0
12 | 2 1.000 10 0
COmment's—ja&\ %-\-V\,’ e freet mJai-‘IS«— olboratowe; Vorveun ety 023143 naE
Page 1 ToxCaic 5.0 Reviewed by:

PAce & oF %




Amphipod, Hyalella azteca, acute reference toxicant test

CV% =107
055 ]

052 +38D
0455 +2 8D

04

LC50 in g/L KCI

NAA

AN

A

Mean
035 ; \/ \/ S~ N \/
0.3 ] -2 8D
025 3 38D
YE
P R R STt~ SR < N~ S - S S S S N ~
R M e IR S S SR Sy R A AR
RSN i SN I PRSP AR SR S RO AR M g RO
Test Date
Dates Values Mean -2 SD -3SD +2 SD +3 8D
05/09/08 0.4200 0.3830 0.3009 0.2598 0.4651 0.5062
07/18/08 0.3700 0.3830 0.3009 0.2598 0.4651 0.5062
08/08/08 0.4400 0.3830 0.3009 0.2598 0.4651 0.5062
09/30/08 0.3700 0.3830 0.3009 0,2598 0.4651 0.5062
10/09/08 0.3800 0.3830 0.3009 0.2598 0.4651 0.5062
10/15/08 0.3700 0.3830 0.3009 0.2598 0.4651 0.5062
01/30/09 0.4400 0.3830 0.3009 0.2598 0.4651 0 5062
07/02/09 0.3400 0.3830 0.3009 0.2598 0.4651 0.5062
07117109 0.4200 0.3830 0.3009 0.2598 0.4651 0.5062
10/13/09 0.3400 0.3830 0.3009 0.2598 0.4651 0.5062
10/30/08 0.4400 0.3830 0.3009 0.2598 0.4651 0.5062
12/15/09 0.3700 0.3830 0.3009 0.2598 0.4651 0.5062
03/16/10 0.3500 0.3830 0.3009 0.2598 0.4651 0.5062
04/02110 0.3600 0.3830 0.3009 0.2598 0.4651 0.5062
10/26/10 0.4100 0.3830 0.3009 0.2598 0.4651 0.5062
02/18/11 0.3900 0.3830 0.3009 0.2598 0.4651 0.5062
03/25/11 0.3500 0.3830 0.3008 0.2598 0.4651 0.5062
08/26/11 0.4500 0.3830 0.3009 .2598 0.4651 0.5062
02/15M13 0.3100 0.3830 0.300¢ 0.2598 0.4651 0.5062
06/18/13 0.3400 0.3830 0.3009 0.2598 0.4651 0.5062
ToxCalc v.5.0.23N B/9/2013
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PS99-3208 Hyalella WQ.xls

date enthy venlbied asainsy

labaraToy Benin Swicets 164513 yop

Waler Quality Data - test #999-3208 Hyalella KCI QC test
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) 1__.___! I S - - pr— . s SaE — e—s
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NORTHWESTERN AQUATIC SCIENCES___

TOXICITY TEST REPORT

TEST IDENTIFICATION
Test No.; 848-2

Title: Toxicity of freshwater sediments using a 20-day Midge, Chironomus dilutus, sediment bioassay as part
of the Monte Cristo Mining Area, Remedial Investigation, Phase 3.

Protocol No.: NAS-XXX-CT4c, October 18, 2000. Revision 1 (11-08-03). Based on ASTM 2001 (Standard
test methods for measuring the toxicity of sediment-associated contaminants with fresh water invertebrates,
E1706-00), Am. Soc. Test. Mat., Phila., PA, and EPA Method 100.2 (Methods for measuring the toxicity and
bioaccumulation of sediment-associated contaminants with freshwater invertebrates, EPA/600/R-99/064).

STUDY MANAGEMENT

Study Sponsor: Hart Crowser, Inc,, 120 Third Avenue South, Suite 110, Edmonds, WA 98020
Sponsor's Study Monitor: Ms. Michelle Havey
Testing Laboratery: Northwestern Aquatic Sciences, P.O. Box 1437, Newport, OR 97365
Test Location: Newport laboratory
Laboratory's Study Personnel: G.J. Irissarri, B.S., Proj. Man./Study Dir.; L.K. Nemeth, B.A., M.B.A., QA
Officer; R.S. Caldwell, PhD, Sr. Toxicologist; G.A. Buhler, B.S., Aq. Toxicologist; Y. Nakahama, Sr.Tech.;
S.F. Knowlten, B.S., Tech,; 8. Gage, B.A., Tech,
Study Schedule:

Test Beginning: 9-10-13, 1600 hrs.

Test Ending: 9-30-13, 1530 hrs,
Disposition of Study Records: All raw data, reports and other study records are stored at Northwestern Aquatic
Sciences, 3814 Yaquina Bay Rd., Newport, OR 97365.
Statement of Quality Assurance: The test data were reviewed by the Quality Assurance Unit to assure that the
study was performed in accordance with the protocol and standard operating procedures. This report is an
accurate reflection of the raw data.

Test Sediments: Freshwater test sediments collected as part of the Monte Cristo Mining Area, Remedial
Investigation, Phase 3. Details are as follows:

NAS Sample No. 4562G 4563G 4564G 4565G
Description HC-SFSR-09 HC-SFSR-07 HC-MCL HC-SFSR-03
Collection Date 8/28/13 8/22/13 8/27/13 8/23/13
Receipt Date 8/31/13 8/31/13 8/31/13 8/31/13
NAS Sample No. 4566G 4567G 4568G

Description HC-GC-01 HC-GC-035 HC-76-02

Collection Date 8/24/13 8/25/13 B8/26/13

Receipt Date 8/31/13 8/31/13 8/31/13

Control Sediment: The negative control sediment (NAS#4569G) was coltected on 9-1-13 from an area
approximately one mile east of the Hwy. 101 bridge at Beaver Creek, approx. 8 miles south of Newport, OR.
Treatments: Homogenized af test set up by mixing using stainless steel implements.

Storage: All test and control sediments were stored at 4°C in the dark in sealed containers until used.

TEST WATER
Source: Dechlorinated municipal tap water,
Date of Preparation: Two batches of test water were collected on: 9/5/13, 9/22/13

Water Quality:
pH: 7.3, 7.7

conductivity: 102, 98 pmhos/cm?
hardness: 26, 26 mg/L as CaCQ,

Test No. 848-2 Page 1 of 4



NORTHWESTERN AQUATIC SCIENCES___

alkalinity: 40, 40 mg/L as CaCOs,,
total chlorine; All batches were < (.02 mg/L
Pretreatment: Dechlorinated and aerated >24 hr.

TEST ORGANISMS
Species: Chironomus ditutus (formerly C. tentans), midge.
Size: st instar
Source: NAS cultures, originally obtained from EPA, Duluth, MN.
Acclimation: Holding conditions for the four days prier to testing averaged: Temperature, 22.4 + 2.4 °C;
dissolved oxygen, 8.4 £ 0.7 mg/L; pH, 7.7 £ 0.5; conductivity, 159 + 45 pmhos/cm; hardness, 30 = 5 mg/L as
CaCO;; and alkalinity, 40 £ 12 mg/L as CaCO;. Photoperiod was 16:8, L:D.

TEST PROCEDURES AND CONDITIONS
The following is an abbreviated staternent of the test procedures and a statement of the test conditions actually
employed. See the test protocol (Appendix [) for a more detailed description of the test procedures used in this
study.

Test Chambers: 300 ml high-form glass beakers

Test Volumes: 100 ml sediment layer; 175 ml test water.

Replicates/Treatment: 8 (plus an additional replicate for day 20 interstitial sulfide & ammonia measurements)
Organisms/Treatment: 80

Water Volume Changes: 2 water volumes per day

Aeration: None.

Feeding: Animals were fed 1.5 ml of Tetra Fin suspension (1.5 ml contains 6 mg dry solids) per beaker daily.
Effects Criteria: 1) survival after 20 days, and 2) average individual biomass (based on ash-free dry weight)
after 20 days. Death is defined as no visible movement or response to tactile stimulation. Missing organisms
were considered to be dead.

Water Quality and Other Test Conditions: The temperature, dissolved oxygen, conductivity, pH, hardness,
alkalinity and ammonia-nitrogen were measured in the overlying water of one replicate test container per
treatment on days 0 and 20 of the test. Temperature was measured daily, pH and dissolved oxygen three times
per week, and conductivity weekly, in the overlying water of one replicate test container per treatment.
Hardness and alkalinity were measured with titrimetric methods. Total ammonia and sulfide were measured in
the pore water from the bulk sediment at test initiation and in an added replicate beaker at test termination.
Interstitial water samples were obtained by centrifugation. Total soluble sulfide and total ammonia-N were
measured using Hach reagents based on the methylene blue (EPA Method 376.2) and salicylate (Clin. Chim.
Acta 14:403, 1996) colorimetric methods, respectively; samples were not distilled prior to analysis. The
photoperiod was 16:8, L:D.

DATA ANALYSIS METHODS
Survival and individual biomass were calculated for each replicate as follows:

percent survival = 100 x (number surviving/initial number tested)
average individual ash-free dry wt. = (ash-free dry wt.)/number weighed,
where:
ash-free dry wt. = dry weight of organisms recovered on day 10 — ashed dry weight, in mg

Means and standard deviations for the biological endpoints described above, and for water quality data, were
computed using Microsoft Excel 2010.

PROTOCOL DEVIATIONS
None

REFERENCE TOXICANT TEST

The reference toxicant test is a multi-concentration toxicity test using potassium chloride, to evaluate the
performance of the test organisms used in the sediment toxicity test. The performance is evaluated by

Test No. 848-2 Page 2 of 4
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comparing the results of this test with historical results obtained at the laboratory. A summary of the reference
toxicant test result is given below. The reference toxicant test raw data are found in Appendix III.

Test No.: 999-3209

Reference Toxicant and Source: Potassium Chloride (KC!), Fisher Lot #114689.

Test Date: 9-10-13.

Dilution Water Used: Moderately hard synthetic water prepared from Milli-Q® deionized water.

Result: 36-hr LC50, 3.30 g/L. This result is within the laboratory's control chart warning limits (1.56 — 3.59

gL).

TEST RESULTS
Observations of water quality in the overlying water throughout the test are summarized in Table 1. A detailed
tabulation of the water quality results by sample and test day can be found in Appendix II. Interstitial ammonia
and sulfide measurements are listed in Table 2. The means and standard deviations of percent mortality and
growth (ash-free dry wt.) of midges exposed for 20 days to sediments are summarized in Table 3. Detailed daia
organized by sample and replicate, and summary statistics for these observations, are given in Appendix II.

All water quality observations of overtying water temperature and dissolved oxygen were within the protocol
specified ranges. Ammonia-N in the overlying water ranged between <0.1 and 0.6 mg/L for all day 0 and day
20 measurements. Interstitial bulk sediment values for ammonia-N for all initial and day 20 measurements
ranged from <0.5 to 1.1 mg/L. Interstitial bulk sediment values for total sulfides for all initial and day 20
measurements were <0.1 mg/L.

The test met the survival and weight acceptability criteria specified in the test protocol with 20.0% mean
control mortality (<30% required) and a control individual mean ash-free dry weight of 2,04 mg per larvae
(0.48 mg required). The reference toxicant (positive control) EC50 result was within the laboratory's control
chart limits (3.30 g/L; control chart mean £ 2 S.D. =2.58 £ 1.02). It is concluded, therefore, that the test has
developed fully acceptable data for use in making management decisions.

STUDY APPROVAL

gz;,_ggég %éﬂ‘ MQ/VU: t6~27-13 OL\.O/\J, R% 10-26-13
roject Manager/Study Director Date B/ality Assurance Uit Date

%«AH vt r0fo3/o7

Asfistant Laboratory Director Date
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Table 1. Summary of water quality conditions during tests of the midge, Chironomus difutus, exposed to
freshwater sediments.

Water Quality Parameter Mean + S.D, Minimum Maximum N

Temperature (°C) 229+£03 22.2 235 168
Dissolved oxygen (mg/L) 52+ 1.1 35 7.9 80
Conductivity (umhos/cm) 108£5 99 121 40
pH 6.9+03 6.3 7.5 80
Hardness (mg/L as CaCQO;) 2616 17 34 16
Alkalinity (mg/L as CaCOy3) 36+5 30 40 16
Total ammonia (mg/L) -—- <0.1 0.6 16

Table 2. Interstitial total ammonia-N and dissolved sulfide in test sediments porewater prior to
test initiation and at test termination.

NAS Sample Bulk Sediment Test Termination
Sample No. Description
Ammonia Sulfide Ammonia Sulfide
(mg/L) (mg/L) (mg/L) (mg/L)
4569G Control 1.0 <0.1 1.1 <0.1
4562G HC-SFSR-09 0.8 <0.1 <0.5 <0.1
4563G HC-SFSR-07 <0.5 <0.1 <0.5 <0.1
4564G HC-MCL 0.9 <0.1 0.9 <0.1
4565G HC-SFSR-03 <0.5 <0.1 0.5 <0.1
4566G HC-GC-01 <0.5 <0.1 0.7 <0.1
4567G HC-GC-05 0.5 <0.1 1.0 <0.1
4568G HC-76-02 <(.5 <0.1 0.9 <0.1

Table 3. Mortality and growth resuits of Chironomus dilutus 20-day sediment toxicity test

NAS Sample Description Percent mortality Average ash-free dry
Sample {Mean + SD} wt/midge (mg)*
No. {Mean + SD)
4569G Control 20.0x76 2.04+0.63
4562G HC-SF8R-09 28.8+£14.6 2.03+0.83
4563G HC-SFSR-07 250+ 10.7 1.75£ 022
4564G HC-MCL 25.0+12.0 1,46 + 0,22
4565G HC-SFSR-03 313113 1.84 +0.23
4566G HC-GC-01 16.3 % 10.6 2.04+0.88
4567G HC-GC-05 16.3 + 14.1 1.70 £ 0.26
4568G HC-76-02 36.3 £20.7 2.14+0.67

*Pupae were not included in the sample to estimate ash-free dry weight (as per
EPA/600/R-99/064, p. 59, section 12.3.8.2)
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4c
October 18, 2000 Revision 1 (11-08-03)

TEST PROTOCOL

FRESHWATER MIDGE, CHIRONOMUS TENTANS,
120-DAY SEDIMENT TOXICITY TEST

1. INTRODUCTION

1.1 Purpose of Study: The purpose of this study is to characterize the toxicity of freshwater sediments based on
midge survival and growth using the midge, Chironomus tentans.

1.2 Referenced Method: This protocol is based on EPA Method 100.5 (EPA/600/R-99/064) and ASTM
Method E 1706-00 (ASTM 2001).

1.3 Summary of Method: A summary of test conditions for the midge 20-day sediment toxicity test is tabulated
below. The 20-day sediment toxicity test with Chironomus tentans is conducted at 23°C with a 16L;8D
photoperiod at an illuminance of about 100-1000 lux. Test chambers are 300-mL high-form lipless beakers
containing 100 mL of sediment and 175 mL of overlying water. Ten <24 hour-old (first-instar) midge larvae are
used in each replicate. The number of replicates/treatment depends on the objective of the test. Eight replicates
are recommended for routine testing. Midges in each test chamber are fed 1.5 mL (conatins 6.0 mg of dry
solids) of fish food flakes suspension daily. Each chamber receives two volume additions per day of overlying
water. Overlying water can be culture water, well water, surface water, site water, or reconstituted water. Test
endpoints include survival and growth (dry weight or ash-free dry weight (AFDW)).

2. STUDY MANAGEMENT

2.1 Sponsor's Name and Address:

2.2 Sponsor's Study Monitor:

2.3 Name of Testing Laboratory:
Northwestern Aquatic Sciences

3814 Yaquina Bay Road, P.O. Box 1437
Newport, OR 97365.

2.4 Test Location:

2.5 Laboratory's Personnel to be Assigned to the Study:
Study Director:
Quality Assurance Unit:
Aquatic Toxicologist:
Aquatic Toxicologist:

2.6 Proposed Testing Schedule: Sediments should be tested sometime between sediment collection and 8
weeks storage. Sediments that contain high concentrations of labile chemicals such as ammonia and volatile
organics should be tested as soon as possible after collection, but no later than within two weeks. A 96-hr,
water-only reference toxicant test may be run concurrently, or periodic reference toxicant tests run on cultures
may be used to assess organism sensitivity.

Page 1 of 6



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4c
October 18, 2000 Revision 1 (11-08-03)

2.7 Good Laboratory Practices: The test is conducted following the principles of Good Laboratory Practices
(GLP) as defined in the EPA/TSCA Good Laboratory Practice regulations revised August 17, 1989 (40 CFR
Part 792).

3. TEST MATERIAL

The test materials are freshwater sediments. The control, reference, and test sediments are placed in solvent
cleaned 1 L glass jars fitted with PTFE-lined screw caps. At the laboratory the samples are stored at 4°C in the
dark. The original sealed containers may be stored for up to 8 weeks prior to testing, depending on the testing
requirements. If jars are not full when received or if sediment is removed for testing, headspaces may be filled
with nitrogen to retard deterioration, depending on testing requirements. A negative conirol sediment is
collected from a clean site. In addition, a reference sediment, a clean sediment with physical characteristics
similar to the test sediments, is normally employed as a comparison station. Test sediments should be
homogenized before use in a test.

4. TEST WATER
Test water (overlying water) at NAS is normally C. fentans culture water, which is moderately hard synthetic water
at a hardness of 80-100 mg/L as CaCO, and alkalinity of 60-70 mg/L as CaCOQ;. Dilution water is prepared from
Milli-Q reagent grade water and reagent grade chemicals. Test water may also be well water, surface water or site
water depending on the study design.

5. TEST QRGANISMS

5.1 Species: midge, Chironomus tentans.

5.2 Source: Cultured at NAS (originally obtained from U.S. EPA Environmental Research Lab, Duluth,
MN}) or purchased from a reputable commercial supplier.

5.3 Apge: <24 hour-old (first instar) larvae
54 Acclimation and Pretest Observation: Cultures are maintained at approximately 23°C under a 16:8 L:D

photoperiod. The culture water is moderately hard synthetic water. Midges are fed Selenastrum algae and finely
ground Tetrafin flakes in suspension (10g Tetrafin in 100 mL Milli-Q water).

6. DESCRIPTION OF TEST SYSTEM

6.1 Test Chambers and Environmental Control: Test chambers used in the toxicity test are 300-mL high-form
lipless glass beakers (Pyrex® 1040 or equivalent). Test charnbers are maintained at constant temperature by
partial immersion in a temperature-conirolled water bath or by placement in a temperature-controlled room.
Aeration is not empolyed unless dissolved oxygen drops below 2.5 mg/L. The test is conducted under an
illuminance of 100-1000 lux with a 16L:8D photoperiod.

6.2 Cleaning: All laboratory glassware, including test chambers, is cleaned as described in
EPA/600/4-90/027F. New glassware and test systems are soaked 15 minutes in tap water and scrubbed with
detergent {or cleaned in automatic dishwasher); rinsed twice with tap water; carefully rinsed once with fresh,
dilute (10%, V:V) hydrochloric or nitric acid to remove scale, metals, and bases; rinsed twice with deionized
water; rinsed once with acetone to remove organic compounds (using a fume hood or canopy); and rinsed three
times with deionized water. Test systems and chambers are rinsed again with dilution water just before use.

7. EXPERIMENTAL DESIGN AND TEST PROCEDURES
Page 2 of 6
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7.1 Experimental Design: The test involves exposure of midge larvae to test, control, and reference sediments.
The sediments are placed on the bottom of the test containers and are overlain with test water. The test exposure is
for 20 days. The renewal of overlying water consists of two volume additions per day, either continucus or
intermittent. Each treatment consists of eight replicate test containers, each containing 10 organisms. Test chamber
positions are completely randomized. Test organisms are randomly distributed to the test chambers. Blind testing
is normally used.

7.2 Setup of Test Containers: Sediments are homogenized and placed in test chambers on the day before addition
of test organisms. Sediment (100 ml) is placed into each of eight replicate beakers. After addition of the sediment,
175 ml of test water is gently added to each beaker in a manner to prevent resuspension. The overlying water is
replaced twice daily. The test begins when midges are introduced to the test chambers. Initial water quality
measurements are taken prior 1o the addition of test crganisms.

7.3 Effect Criteria: The effect criteria used in the midge bioassay are survival (mortality) and growth, Mortality is
defined as the lack of movement of body or appendages on response to tactile stimulation. Growth is determined by
using either dry weight or ash-free dry weight measurements.

7.4 Test Conditions: No aeration is employed unless dissoved oxygen falls below 2.5 mg/L. The test temperature
employed is 23°C (range of + 1°C). A 16:8, L:D photoperiod is used. 1llumination is supplied by daylight
fluorescent lamps at 100-1000 lux. The overlying water is replaced twice daily.

7.5 Beginning the Test: The test is begun by adding the organisms to the equilibrated test containers as previously
described.

7.6 Feeding: Midge larvae are fed 1.5 mL daily per test chamber (1.5 mL contains 6.0 mg of dry solids). A feeding
may be skipped if there is a build up of excess food. However, all beakers must be treated similarly.

7.7 Test Duration, Type and Frequency of Qbservations, and Methods: The duration of the toxicity test is 20 days.
The type and frequency of observations to be made are summarized as follows:

Type Of Observation Times Of Observation
Biological Data
Survival, growth Day 20
Physical And Chemical Data
Hardness, alkalinity, ammonia-N, | Beginning and end of test in overlying water of one
conductivity, pH, dissolved oxygen, and | replicate beaker from each treatment.
temperature
Temperature Daily
DO & pH 3IX/week
Conductivity Weekly

Dissolved oxygen is measured using a polarographic oxygen probe calibrated according 1o the manufacturer's
recommendations. The pH is measured using a pH probe and a property calibrated meter with scale divisions of 0.1
pH units. Temperature is measured with a calibrated mercury thermometer or telethermometer. Conductivity is
measured with a conductivity meter. Hardness and alkalinity are measured using titrometric methods.
Ammonia-nitrogen is measured using the salicylate colerimetric method (Clin. Chim. Acta 14:403, 1996).

7.8 Growth Measurement: Growth is measured as ash-free dry weight (AFDW) of animals in a test replicate at the
end of the test on day 10. Pooled animals from each tesi replicate are rinsed with deionized water, gently blotted
and placed into tared aluminum weigh pans. The pans are dried at 60-90°C to constant weight. The dried
organisms are placed into a dessicator and weighed as soon as possible to the nearest 0.01 mg (desirable to use
0.001 mg). The total weight of the dried midge in each pan is divided by the number of midge weighed to obiain an
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11.

average dry weight per midge. The dried larvae in the pan are then ashed at 550°C for two hours. The pan with
tthe ashed larvae is then reweighed and the tissue mass of the larvae is determined as teh difference between the
weight of the dried larvae plus pan and the weight of the ashed larvae plus pan. Pupae or adult organisms are not
included in the sample to estimate AFDW,

CRITERIA OF TEST ACCEPTANCE

The test results are acceptable if the minimum survival of organisms in the control treatment at the end of the test is
at least 70% and the average dry weight of C. renrans in the surviving controls is at least 0.6 mg (or
0.48mg/surviving organism as AFDW).

DATA ANALYSIS

The endpoints of the toxicity test are survival and growth. Survival is obtained as a direct count of living
organisms in each test container at the end of the test. Average midge dry weight or ash-free dry weight, also
measured at the end of the test, may be used to compare growth between treatment sediments and the control or
reference sediment. Ordinarily the following data analysis is performed. Due to special requirements,
alternative methods may be used. The means and standard deviations are calculated for each treatment level.
Identification of toxic sediments is established by statistical comparison of test endpoints between test and
control or reference sediments. Between treatment comparisons may be made using a Student’s t-test or
Wilcoxon’s Two-Sample test, where each treatment is compared to the control or the reference sediment. An
arcsine-square root transformation of proportional data, and tests for normality and heterogeneity of variances,
are performed prior to statistical comparisons.

. REPORTING

The final report of the test results must include all of the following standard information at a minimum: name and
identification of the test; the investigator and laboratory; date and time of test beginning and end; information on the
test material; information on the source and quality of the overlying/test water; detailed information about the test
organisms including acclimation conditions; a description of the experimental design and test chambers and other
test conditions including feeding, if any, and water quality; definition of the effect criteria and other observations;
responses, if any, in the control treatment; tabulation and statistical analysis of measured responses and a summary
table of endpoints; a description of the statistical methods used; any unusual information about the test or deviations
from procedures; reference toxicant testing information.

STUDY DESIGN ALTERATION

Amendments made to the protocol must be approved by the sponsor and study director and should include a
description of the change, the reason for the change, the date the change took effect and the dated signatures of the
study director and sponsor. Any deviations in the protocol must be described and recorded in the study raw data.

. REFERENCE TOXICANT

The reference toxicant test is a standard multi-concentration toxicity test using a specified chemical toxicant to
evaluate the performance of test organisms used in the study. Reference toxicant tests are 96-hour, water only
exposures, not 20-day sediment exposures. The reference toxicant test is normally run concurrently; however, for
this 20-day test periodic reference toxicant tests run on the cultures may be used to evaluate organism sensitivity.
Performance is evaluated by comparing the results of the reference toxicant test with historical results (e.g., control
charts) obtained at the laboratory.
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Appendix A
Test Conditions Summary

1. Test type

whole sediment toxicity test with renewal of overlying water

2. Test duration

20 days

3. Temperature 23 £1°C

4. Light quality daylight flourescent light
5. [lluminance 100-1000 lux

6. Photoperiod 16L:8D

7. Test chamber size

300-mL high-form lipless beakers (Pyrex® 1040 or equivalent)

8. Sediment volume

100 mL

9. Overlying water volume

175 mL

10. Renewal overlying water

2 volume additions/day (continuous or intermittent)

11. Age of test organisms

< 24 hour-old (first instar) larvae

12. Organisms per test chamber 10
13. Replicates per treatment 8 recommended for routine testing (depends on design)
14. Organisms per treatment 80

15. Feeding regime

Fish food flakes, fed 1.5 mL daily/chamber (1.5 mL contains 6.0 mg of dry
solids)

16. Aeration

None, unless DO falls below 2.5 mg/L

17. Overlying (test) water

Culture water, well water, surface water, site water or reconstituted water

18. Water quality

Hardness, alkalinity, conductivity, and ammonia-N beginning and end;
temperature daily; dissolved oxygen, pH 3X/week and conductivity
weekly

15. Endpoints

Survival and growth (ash-free dry weight.)

20. Test acceptability criteria

Minimum control survival of 70%; mean AFDW of surviving control
organisms = 0.48 mg

21. Sample holding

up to 8 weeks at 4°C in the dark (14 days when volatiles in sediments)

22. Sample volume required

1L (800 mL per sediment)

23. Reference toxicant

KCl
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NORTHWESTERN AQUATIC SCIENCES

PROTOCOL NO. NAS-XXX-CT4c

CHIRONOMUS DILUTUS 20-DAY SOLID PHASE SEDIMENT TEST e\"’f’? LBY
R @e‘l‘wf» . A b&"\’
TestNo. 848-t Client Hart Crowser Investigator ¥
STUDY MANAGEMENT
Client: Hart Crowser, inc., 120 Third Avenue South, Suite 110, Edmonds WA 98020
Client's Study Monitor; Ms. Michelle Havey
Testing Laboratory: Northwestern Aquatic Sciences
Test Location: Newport Laboratory
Laboratory's Study Personnel; 4
Proj. Man./Study Dir. G.J. Irissarri
QA Officer L.K.,Nemeth
1 eI Malaball 2 7 A 2 >
3. Suseam (sace 4, ST nooidon SK
5 RS CALDLEL 6.
7 8,
Study Schedule:
Test Beginning: Dto-13 |iLoo Test Ending: A-%0-1% 153D
TEST MATERIAL
General description (see sample logbook/chain-of-custody for details):
NAS Sample No.: 4562G 4563G 4564G 4565G 4566G
Description: HC-SFSR-09 HC-SFSR-07 HC-MCL HC-SFSR-03 HC-GC-01
Collection Date: 8/28/13 B/22/13 8/27/13 B/23/13 8/24/13
Receipt Date: 8/31/13 8/31/13 8/31/13 B/31/13 8/31/13
NAS Sample No.: 4567G 4568G
Description: HC-GC-05 HC-76-02
Collection Date: 8/25/13 8/26/13
Receipt Date: 8/31113 8/31/113
NAS Sample No.:
Description:
Collection Date:
Receipt Date:
NAS Sample No.:
Description:
Collection Date:
Receipt Date:
NAS Sample No.:
Description:
Collection Date:
Receipt Date:
Error codes: 1) correction of handwriling error
2) writlen in wrong location; enlry deleted
3) wrong date deieted, replaced with corrrect date
4) error found in measurement; measuremenl repeated Page 1 Ofi



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4c
CHIRONOMUS DILUTUS 20-DAY SOLID PHASE SEDIMENT TEST

Test No. 848-2 Client Hart Crowser Investigator

SEDIMENT DESCRIPTIONS — SUPPLEMENTAL NOTES

Sample
No. - . Description

4569G || Alnck 51l pyc!

4562G || Siall C‘MCJL(A'}' ol Cozvee Sancd With Racks

4563G || (pri<e. sand il iwhite  Lvoin and rronce. piecrs.

4564G_|| Dark fregn ek mud ity Llend Apbris ﬁ'me [ONPS

4565G KV crGre. Sand apd amve!

4566G || Ruron mecdium o120 avewl D ith sqind.

4567G || Dark [omdn cne sind welb small rocks ¢ some fg@m‘ Aebrs

4568G borap CoGver % )-u/u)j\% Mediy a1 qulfﬂl/& /

Page _Z of 2%



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4c
CHIRONOMUS DILUTUS. 20-DAY SOLID PHASE SEDIMENT TEST

Test No. 848-2 Client Hart Crowser Investigator
TEST WATER

Source: Dechlorinated Newport, OR tap water

Date of Collection; 4-5-v3, F-z22-173%

pH 23, 3.7+

Cond (umhos/cm2) j02, 98
Hardness (mg/L) =2z v

Alkalinity (mg/l) - yo Yo

Total Chlorine (mg/L) <o,02 A N ex

Treatments: Pecptesl> = 24 B s
TEST ORGANISMS
Species: Chironomus dilutus Age: <24 HrS 1stinstar
Source: NAS cpuogqutes Date recetved: —_
Acclimation Data:;
Temp DO Cond. |Hardness | Alkalinity Feeding Water

Date [(deg.C)| pH | {mg/L)|umhosiem| (mg/L) (mg/L) changes
e-F~13 2,4 3.1 35 129 24 KXo None N e
Q3| 9% @951 9.1 2% 24 2
-1z 24,2 19 | .2 1l 26 5C
Gete-i2 242 | Fb 75| 222 el S 4

Mean| 22,4 | 9.7 | ¢4 | [SQ 20 Hc

S.D. 2.4 .5} 6. < =3 12

N [ d | 4 4 1 4 q q
Photoperiod during acclimation: 16:8, L:D

TEST PROCEDURES AND CONDITIONS
Test chambers: 300 ml glass beakers
Test volumes: 100 ml of test sediment; 275 ml total volume
Replicates/treatment: (8) ¥ ( povie Organismsitreatment: (80) <o ( jo/ KE;P)
Test water changes: Twice daily =~ <& AbDITINAL REPL. For_ Phy 2.2 AMERSTIT. ARIC S &, SULFDE
Aeration: only if DO falls below 2.5 mg/L Beaker placement: Total randomization mensUeERg
Feeding: everyday beginning with day zero Photoperiod: 16:8, L:D
Test temperature (°C): 23 + 1

Control Sediment:
Source: From an area approximately one mile east of the Hwy. 101 bridge at Beaver Creek,
approx. 8 miles south of Newport, OR.

Date collected: 9/1/13
Sieved through ~— ___-Imm screen
Storage; 4°C in the dark in closed containers. NAS# 4569G

MISCELLANEOUS NOTES
Light intensity:

Date Location Light Intensity {ft-candles*) Initials
‘frlﬁ'(} Cp> ; ‘?(\q Lo
W= T4

Page 2 of 36



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4c¢
CHIRONOMUS DILUTUS 20-DAY SOLID PHASE SEDIMENT TEST

Test No. 848-2 Client Hart Crowser Investigator

Test conducted in (circle one). room 1 room?2  trailer waterbath  other Ko 4 3

Randomization chart: TeobP SHELF
(5 I
5 R
4 }; J0
%) L
Z &P
| %

Randomization chart:

Randomization chart:
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NORTHWESTERN AQUATIC SCIENCES
CHIRONOMUS DILUTUS 20-DAY SOLID PHASE SEDIMENT TEST

Test No

Client

PROTOCOL NO. NAS-XXX-CT4c

. 848-2 Hart Crowser Investigator
DAILY RECORD SHEET
Day __0__(9 1w hy VV/‘SK
Beaker | Temp.*| DO* | Cond.*| pH* |Hardness*| Alkalinity*| NH3*
No. | (deg.C}| {(ppm) }umhosicm) {mg/L) (mg/L) | (ppm) Comments
2 229 £% (20 [6F] 2 4 Yo Each beaker fed 1.5 ml
7 |2 V| I A o6 16.9] o 4o Tetra Fin suspension
10 |22.H 2§ 1 /ts 18F] 34 30 Initials: &N 7
32 [22.9]| =7 [rdy [&.3 34 20
45 |22y 23 [0 le.F] 20 4o
48_172.9 |79 [/05 [¢8 20 4o
69 [23.0] 7.8 /06 |68 | =24 30
72 [23. ([29 |(eF]B 1] 2w 3c
i Water changed in all
beakers.
Time: ¢ ye
Initials:  &stl

Water changed in all

beakers.
Time;,
Initials: —
*Water guality measurements to be taken.
Day_1__(9/11Ir3) ¢/
Beaker | Temp.*| DO* | Cond.*| pH* | Hardness | Alkalinity | NH3
No. | (deg.C)| (ppm) [wmhosicm) (mgil} (mg/L} | (ppm) Comments
2 1R\ | 5.9 19 |y Each beaker fed 1.5 ml
7 121 ie of, |lo. % Tetra Fin suspension
10 |24 .7% Y2 HY .o Initials: gyge
32 2.8 | 857F |loe |le-2
45 115 [ €9 | 1ol |3
48 |212.9| 6( |woXx 1.8
69 2323 | S5 | 104 [ 3
72 2% .1 g‘.} ho [teF
Water changed in all
beakers.
Time: » 5
Initials: %_
Water changed in all
beakers.
Time: fov
Initials; Yo

L4

*Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4c
CHIRONOMUS DILUTUS 20-DAY SOLID PHASE SEDIMENT TEST

Test No. 848-2 Client Hart Crowser Investigator

DAILY RECORD SHEET

Day__2_ (q/te/3) \//
Beaker | Temp.*| DO [ Cond. [ pH | Hardness| Alkalinity | NH3

No. |{deg.C)| {(ppm)} |tumhosicm) {mg/L) (mg/L) | (ppm) Comments
2 |19 Each beaker fed 1.5 ml
7 sz, q Tetra Fin suspension
10 |[272.% Initials: %
2 [
45 [-22.4
48 |13,p
69 |=23.9
72 |73
Water changed in all
beakers.
Time: o565
Initials: %%

Water changed in all

beakers.
Time: (6728
Initials: 77—
*Water quality measurements to be taken.
Day__ 3 (411313) Y s
Beaker | Temp.*| DO* | Cond. | pH* [ Hardness Alkalinity | NH3
No. | (deg.C}| (ppm) |wumhosiem) {mgiL) (mg/l) | (ppm) Comments
2 ez, y.q 6. Each beaker fed 1.5 m!
7 |=77.9 |5 £, Tetra Fin suspension
10 [22. G, |~ Y Initials: Y%
32 |26 | &/ F
45 [2.b (s g bb
48 |23.0 |5 % 6.
69 |1%.7 ( b.
72 233 . 6.
Water changed in all
beakers.
Time: OC¢8rs

Initials:  «_ -

Water changed in all

beakers.
Time: iz 1o
Initials: 44

*Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4c
CHIRONOMUS DILUTUS 20-DAY SOLID PHASE SEDIMENT TEST

Test No. 848-2 Client Hart Crowser Investigator

DAILY RECORD SHEET

Day__4__( 414 i3l
Beaker | Temp.*{ DO Cond. [ pH | Hardness | Alkalinity | NH3

No. |(deq.C)| (ppm) |wmhosicm) {ma/L) (mg/L) [ (ppm) Comments
Each beaker fed 1.5 ml

2 T 00
7 3.0 Tetra Fin suspension
10 | 129 Initials: &Y<
32 [v-2
45 N
48 |11
69 | 2,3.3
72 _|13.Y
Water changed in all
beakers.
Time: o L5
Initials: Y2
Water changed in all
beakers. .
Time: f4,4/ &
Initials: 4|
=
“Water quality measurements to be taken. \J
Day 5 (9 //ST]) %'/"7%\
Beaker | Temp.*| DO ([ Cond. | pH | Hardness[ Alkalinity | NH3
No. |(deg.C)| (ppm) |wmhosicm {mg/L) (mg/L) | (ppm) Comments
2 2.3, Each heaker fed 1.5 m|
7 3./ Tetra Fin suspension
10 |2%.0 Initials: 1\~
32 |z22.9 4
45 |zz.o
48 [23.¢
65 [2%.5
2 =Y
Water changed in all
beakers.
Time: O35
Initials: -

Water changgd in all
beakers.

Time. | {z5T
Initials: 5 ¥

*Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4c
CHIRONOMUS DILUTUS 20-DAY SOLID PHASE SEDIMENT TEST

Test No. 848-2  Client Hart Crowser Investigator

DAILY RECORD SHEET

Day__6__(t /i 1Y) /s
Beaker | Temp.*| DO* | Cond. | pH* | Hardness | Alkalinity | NH3

No. |(deg.C){ (ppm) [umhasicm) {mg/L) (mg/L) | (ppm) Comments
2 Z2Z3.0] 5.9 6.¥ Each beaker fed 1.5 ml
7 27 6,1 6-v Tetra Fin suspension
10 [z2Zz.8 [ &5 6.5 Initials: /%2
32 |zz.é61 §. £.9 )
45 |=2r.4 | (-3 t.9
48 | 723.0 | 5.8 .9
69 | 733 | &.7 b.9
72 3L G F FO

Water changed in all

beakers.
Time: MX o¢
initials: -

Water changed in all
beakers.
Time: | g lO

Initials: ¢

*Water quality measurements to be taken.

Day __ 7__ (91 !?/(?);7(3,(

Beaker | Temp.*| DO Cond. | pH [Hardness | Alkalinity | NH3

No. [(deg.C)| (ppm) l{wmhosicm) {mg/L) {(mg/L) | (ppm) Comments
2 2%.) Each beaker fed 1.5 ml
7 23.6 Tetra Fin suspension
10 |22.€ Initials: ¥~
32 L2
45 Jz2.w
48 |13.c
69 TR N
72 173.3
Water changed in all
beakers.
Time: Q€20
Initials; Y-

Water changed in all
beakers.
Time: s & oo
Initials:

*Water quality measurements to be taken.

Page_3 of 36



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4c
CHIRONOMUS DILUTUS 20-DAY SOLID PHASE SEDIMENT TEST

Test No. 848-2 Client Hart Crowser Investigator

DAILY RECORD SHEET

Day_ 8 _ (10 dny) K
Beaker| Temp.*| DO* | Cond.*| pH* | Hardness | Alkalinity [ NH3

No. | (deg.C)| (ppm) |{umhosecm) (mg/l) | (mg/L) | (ppm) Comments
2 220 | Hd.2 \2y | & 3 Each beaker fed 1.5 ml
7 72.9 4 1 L |y Tetra Fin suspension
10 |228] 24 T | Ly Initials:  &€¥>
32 272.5 | .1 109 | o s
45 219 3.8 o lte.s
48 2% o | 4.\ 1o | 5
69 r%%13.9 X VAT
2 1293|238 W | Gl
Water changed in all
beakers.
Time: 04 5O
Initials; [\»
Water changed in all
beakers.
Time: [¢e/ S
Initials: < A~
*Water quality measurements to be taken.
Day__ 9 (</ 191t
Beaker | Temp.*| DO Cond. | pH | Hardness | Alkalinity | NH3
No. | (deg.C)| (ppm) (umhos/emj| (mg/t) | (mgiL) | (ppm) Comments
2 Z3.¢ Each beaker fed 1.5 ml
7 22.9 Tetra Fin suspension
10 21z} Initials: 5‘6
32 2 2.5
45 1.5
48 2%.C
69 |23 4
72 ihD
Water changed in all
beakers.
Time: oy s
Initials: ¥
Water changed in all
beakers,
Time: jca/5
Initials: g7

*Water quality measurements to be taken,
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4c
CHIRONOMUS DILUTUS 20-DAY SOLID PHASE SEDIMENT TEST

TestNo. 848-2 Client Hart Crowser Investigator
DAILY RECORD SHEET
Day __10__( 4 /1¢/i3) 9K
Beaker | Temp.*[ DO* | Cond. { pH* | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) |wmhosicm) {mg/L) (mg/L) | (ppm) Comments
2 |12.4]4.0 .U Each beaker fed 1.5 ml
7 1L. 8 [ y.o 1 Tetra Fin suspension
10 [2z.4]13.9 .3 Initials: &V
32 |22.4 | 3.9 i, 3
45 J22.d | 4y PR
48 ez | 4.4 G &
69 {2x.21 4.4 L8
72 |23.2 | Y 4 (.5
Water changed in all
beakers. |
Time: sy
Initials: [
[[Water changed in all
beakers.
Time: (L0
Initials: sy
*Water quality measurements to be taken.
Day __11__( 1 nt ny)¢
Beaker | Temp.*| DO Cond. | pH | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) |wmhosicm) (mg/L) (mg/L) | {ppm) Comments
2 2L -9y Each beaker fed 1.5 ml
7 1L1.94 Tetra Fin suspension
10 | 2.1-% initials:  {y%
32 lha.s
45 11.7.-(n
48 (23. 0
69 123%.%
72 172373
Water changed in all
beakers.,
Time: g ys®
Initials: o>
Water changed in all
beakers.
Time: /A=
Initials: A~
/)
*“Water quality measurements to be taken. =
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4c
CHIRONOMUS DILUTUS 20-DAY SOLID PHASE SEDIMENT TEST

Test No. 848-2 Client Hart Crowser Investigator

DAILY RECORD SHEET

Day__12__(4§ h2115)¢0
Beaker [ Temp.*| DO ([ Cond. | pH | Hardness | Alkalinity | NH3

No. | (deg.C)| (ppm)} }wmhosicm) (mg/L) (mg/L) | (ppm) Comments
2 ZL- Each beaker fed 1.5 ml
7 2,7l Tetra Fin suspension
10 [2040 Initials: &75
32 |z14f
45 1L T T
48 1';74,?'
69 L’L/q
72 -0
lIWater changed in all
beakers.
Time: ©5po
Initials: A >
Water changed in all
beakers.
Time: 11, &
Initials: £
*Water quality measurements to be taken.
Day___13__(§ !/ B/}‘g V- sk
Beaker | Temp.*} DO* | Cond. | pH* | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) |wmhosiem) (mg/L} (mg/L) [ (ppm) Comments
2 22, [ 2 % (2.8 Each beaker fed 1.5 ml
7 2% 0| 4.y w. 5 Tetra Fin suspension
10 L. | 4.\ {:.8 Initials: | /-
2 |20 (3@ g :
45 . | 4.1 b.B
48 |23 4. (o &
69 1224 | 4o L9
72 23 M y.4 te
Water changed in all
beakers.
Time: &#Cz2¢

Initials:

Water charlggd in all

beakers.
Time: Jig ip
Initials: = ¢

*Water quality measurements to be taken.

Page 1l _of _2¢&



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4c
CHIRONOMUS DILUTUS 20-DAY SOLID PHASE SEDIMENT TEST

Test No. 848-2 Client Hart Crowser Investigator

DAILY RECORD SHEET

Day _ 14_ (] IZW(;)V'/ﬁ K.
Beaker | Temp.*| DO |.Cond. | pH | Hardness) Alkalinity | NH3

No. [(deg.C)| (ppm) |twmhosicm) {mg/L) (mg/L) | (ppm) Comments
2 T3\ Each beaker fed 1.5 ml
7 12. Tetra Fin suspension
10 |22. Initials: w2~
32 21 . (@
45 |12-5
48 |13 .0
69 11%.%
2123 4
[fWater changed in all
beakers.
Time: O (¢
Initials: {~-

[[Water changed in all

beakers.
Time: (20
Initials: Sz

e

*Water quality measurements to be taken.

Day ___15_( 9/ 1513 )y,/
Beaker | Temp.*| DO* | Cond.* Hardness | Alkalinity | NH3
No. |[(deg.C)| (ppm) |wmhostem) (mg/L) {mg/L) | (ppm) Comments

o
I
3

2 7230 ¢ [\ |Zo Each beaker fed 1.5 ml
7 |22 X 45 |13 13./ Tetra Fin suspension
10 (222 | 34 [0 |0 Initials; &¥3
32 [=z=2.5[ 490 |06 [F0
45 22 S| 5.7 [ /0f [20
48 |22.8 | 43 [/0% 7.0
69 |23.2) 46 |09 [#.9
72 |27.2] $3 o |74

Water changed in all
beakers.

Time: az—%
Initials:

Water changed in all

beakers.
Time: /S5 S
Initials: >

*Water quality measurements to be taken.

Page 1 of _2é&



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4c
CHIRONOMUS DILUTUS 20-DAY SOLID PHASE SEDIMENT TEST

Test No. 848-2  Client Hart Crowser Investigator

DAILY RECORD SHEET

Day __ 16__( /% 13) SK
Beaker [ Temp.*| DO | Cond. | pH [Hardness| Alkalinity | NH3

No. |{(deg.C)| (ppm) [tumhosicm) {mg/L) {ma/l) | (ppm) Comments
2 L5 o iEach beaker fed 1.5 mi
7 1z 3} Tetra Fin suspension
10 [272. Initials: 4@
32 22.4
45 T2
48 112.%
69 |13 2
72 |11%.4
Water changed in all
beakers.
Time: © 450
Initials: (<&

\Water changed in all
beakers.  (V)o¥-q-2o-{%
Time: }OSY |sE5
Initials: 14

“Water quality measurements to be taken.
Day __17__ (4 17H3) g¢

Beaker | Temp.*| DO* | Cond. Hardness | Alkalinity | NH3
No. [(deg.C)| (ppm) |(umhosicm) (mgiL) (mg/L) | {ppm) Comments

b=
T
*

2 1.0 0S5 Yy 3.0 Each beaker fed 1.5 ml
7 2.9 (s YA Tetra Fin suspension
10 12.60 | 5.4 3.2 Initials: i~
32 {125 {5.d 1.2 i
45 [7172.4 |5.> 3
48 [32.9 [ 93 1.2
69 L3y 1L | p.o 2.7
72 |2%.¢ 1€ & 3.2
Water changed in all
beakers.
Time: £5¢S
Initials. 5—

Water changed in all

heakers.
Time: {6 €
Initials: Y-

*“Water quality measurements to be taken.

Page 1% of _2¢



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4c
CHIRONOMUS DILUTUS 20-DAY SOLID PHASE SEDIMENT TEST

Test No. 848-2 Client Hart Crowser Investigator

DAILY RECORD SHEET

Day __16_ (9 12g1(3)*
Beaker  Temp.*| DO | Cond. | pH {Hardness| Alkalinity | NH3

No. |(deg.C}| (ppm)} |{umhosicm) (mgiL) (mg/L) | (ppm) Comments
2 27, Each beaker fed 1.5 ml
7 |t Tetra Fin suspension
10 [2T. & Initials: Y«
32 |2t.$ ’
45 2. 87
48 | 22§
68 [T ¢{
72 |3 §
Water changed in all
beakers.
Time: @{25
Initials: ¥~

{{Water changed in all

beakers.
=
nitials:
- r_
*Water quality measurements to be taken. i/
Day ___19_ (9 lzﬁ{lﬁ)t/,
Beaker | Temp.*| DO Cond. | pH [Hardness | Alkalinity | NH3
No. |(deg.C}| (ppm} |wmhosicm) (mg/L) (mg/L) | (ppm) Comments
2 150 Each beaker fed 1.5 ml
7 2Z.¥ Tetra Fin suspension
10 |22.6 Initials: “t—
32 TS v
45 |22,
48 rze.9q
69 fe3 .2
72 |23-2
Water changed in all
beakers.
Time: 052
Initials: 2~
Water changed in all
beakers. MGCEE:IE
Time: "HEMdS [0 5
Initials:  SW

*Water quality measurements to be taken.

Page 14 of 3¢t



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4c
CHIRONOMUS DILUTUS 20-DAY SOLID PHASE SEDIMENT TEST

Test No. 848-2 Client Hart Crowser Investigator
DAILY RECORD SHEET

Day_ 20_ (G /%y )u@/ SK Measure interstitial ammonia & sulfides
Beaker | Temp.*] DO* | Cond.*| pH* |Hardness*| Alkalinity* NH3*

No. |(deg.C)| (ppm) |wmhosicm) {mg/L) (mg/L) | (ppm) Comments

2 723.0 | 4.8 low | 3.3 L L0

7 [228 | .2 | toy |3.5] §¥ Y0

10 173 5.2 | 1oz |3 M| 7t 4o

32 12.0 1 53 | jodt 1331 +—=* 0

45 2l.p] 5% 459 1.3 i F Yo

48 (23.0 | L2 | jp3 |32 T« £y

69 |23 2|68 | joG |3.3] 17F Ho

72 5.3 (o0 ] (05 13.-2] Lie Lo

j(Water changed in aff
beakers.
Time: €681
Initials: “p—
“Water quality measurements to be taken.
Day { / 1)
Beaker | Temp. DO Cond. [ pH | Hardness | Alkalinity | NH3
No. |{deg.C)| (ppm) |wmhosicm) (mgiL.) (mgil) | (ppm) Comments

“Water quality measurements to be taken.

Page 1S of _2¢



NORTHWESTERN AQUATIC SCIENCES
CHIRONOMUS DILUTUS 20-DAY SOLID PHASE SEDIMENT TEST

PROTOCOL NO. NAS-XXX-CT4c

Test No. 848-2  Client Hart Crowser Investigator
DAY 20 TEST TERMINATION SHEET
Beaker | Number of Beaker Number of
No. SUrvivors Initials No. SUNVivors Initials
1 ¥ % 46 9 Vi
2 47 7 y.£'a
3 f— v /-Suvighe 48
4 Y 49 fa [
5 A (S, 50 S o [ P
6| 2 g 51 £ 7%
7 52 F+ Yo
8 /) 53 s g% |+r pepac
9 e g 54 5 7% |t /pepae 2. &% vvias
10 55 e B | t1pupee
11 5 ¥ 56 £ o
12 = 2 57 Y v | Pryrete
13 > (h |wevere S8 5 [ wBd
14 o5y 59 2 =3 Frpr
15 ¥ 60 (o S
16 I (b |3epupmeitlesive 61 < Vi |+ 1 papae 4 { ot
17 i B2 2 pepse A1 M= 62 i Yoo |4 { pupre + locivivke
19 7 i 64 q =3
20 / g5 |1rver™~ 65 = (2
21 e [ {- fmpa.z 66 of M) T ppat e EF Yitag
22 q y/ 67 #* ,l'r/ + /-e)(ut/\\."f‘.z
23 Zi WY |-2pvpte tievide 68 G e
24 q £ 69 i
25 g @Y purac 70 il &e
26 ¢ o> | rpvree 1 7 &% |+ rppee
27 'd Yoo 72
28 / v
29] 7 v |{ parne
30 o i |/ exuvida
31 o B |t 1 pupm e
32
33 = &y 5popae+ faernaty
34 9 2] 1 popan.
35 o s>
36 g9 Y
37 (v (e~
38 > 6‘5 *+ /) poprs e
39 o Uy 3 pupae
40 K paet
41 0 1 B
20 "% 1 My |+s popec ¢ remunta
43 lo oD [t pepee
44 4 %5
45
Page & of 36



NORTHWESTERN AQUATIC SCIENCES

PROTOCOL NO. NAS-XXX-CT4c
CHIRONOMUS DILUTUS 20-DAY SOLID PHASE SEDIMENT TEST

Test No. 848-2 Client Hart Crowser Investigator
WEIGHING DATA SHEET

Tare. Date 4-{i—1% Ovenlemp (C)_ &L Drying time {hr.) z Inilials Y2
Standard Weights: 10mg _jp.cop 100mg: oo .20

Final #1: Dale _i¢.2-13 Ovenlemp (C.) Q / Drying time (br.) ﬁ Initials :!25
Standard Weights: 10mg: g oot 100mg: (DO, O} i

Final #2: Date jc-3-13 Oventemp (C)__ (oD Dryingtime (hr) 23 Initials IY2F
Standard Weighls: 10mg: 415 oo 100mg: |m‘mq

Final #3: Dale 10-4-(3 Qven lemp(C.) S’Sb Drying lime {hr.) 2. '.’1C Initials __ _J2¢
Standard Weights: 10 mg: 10, Cole 100mg: | e oVt

Equip. used. Oven {.wi. Mﬂi

s B VSO TEME M ITLE FLRARE

(Dry overnight at 60-90 degrees é)

Balance <A ETON ¢S A3T

(Final ashing is at 550 degrees C for 2 hours)

Page 1%

L

Bkr. Pan Tare wt. Dry total wt. (mg) na. put inte Ash weight
# # _(mg) 1 2 weighed pans-initials (mg)
1 1 | az.50 L. ot HS.G3 =z A7 | aq3.43
2 3 A
3 3 |43 of 5. | 15,03 g | 101,39
4 4 | 9b.30 14, 35 i 29 9 » 0o, 3%
5 5 |40 41 o4 24 loh 1P & q2.48
6 8 | a4 1ot 99 | 106,46 Vi 100. 34
7 7 /1 .

8 8 | 92.2 (09, 6\ | i09.50 & L | e 03
9 9 | 8895 qa.¢% | aa. ez J 2 | a9y 32

10 10
11 1[92 .4\ i05, B% (105, 8\ 5 45, ok
12 12 12,32 109, 4t Tz te) 7 ap 11
13 13 | q2.4p 43, a4 9.9 3 a4, 3%

14 14 1496, 1\ 3. 0\ L. Blo X , 100, 1B
15 | 15 |43, 35 113, 20 w3, ot g ﬁ 2%, 80
18| 16 |99, 4k W3, 74 113, H 4 21 lov33
17 17 1 9). #4) g5, 29 45.21 2 q1.91
18 18 | 00, iy (15,949 S a\ S 104 L4
19| 19 |ai.39 106, T LOf, Lot i A 2%
20 20 |jem, 41 (oA, B0 1ok, 315 / A jo0.}c
21 21 | 1c0uB 1R, T\ Nt g5 + 105 AT
22 | 22 | ea.qe LOp, 4% TWE: 2 Qe 47
23 23 | &1,86 Yo 1% 100.05 ~ 81,65
24 | 24 | a58p loQ. BL 109, 35 9 99,45
25 25 | Gy o4 L0, 50 110. 60 F ap, 52,
26 | 26 | 94.03 {09, Ol 1oR.At /3 G, 34
27 27 | 89 .47 1o}, 54 10F 45 ' 44 94
28 28 (g3 | We. 54 o 14 9 103,29
29 29 | 95.3g 10, 50 1{D, 45 7+ 44. 5@
30 30 | 9R, g0 1. 50 1, 4t é 103,40
31 31| 45, 49 . 31 (. b4 Lo i 49,52
32 32 N
33 | 33 | 94.10 o080 | 104 65 2 1 45/ [ ag 29



NORTHWESTERN AQUATIC SCIENCES

PROTOCOL NO. NAS-XXX-CT4c

CHIRONOMUS DILUTUS 20-DAY SOLID PHASE SEDIMENT TEST

Test No. 848-2 Client Harl Crowser Investigator
WEIGHING DATA SHEET
See page I3 for information on drying times and temperatures, slandard weights,etc.

Bkr. Pan Tare wt. Total wt. (mg) no. pul inlo Ash weight
# # {mg) 1 2 weighed pans-initials (mg)
34 | 34 |44 80 TEN: i\, & 9 A | 103,90
a5 35 | qi.5g 102, Fh 102.32 [o q4. %4
36 36_| 93,28 e g 1 ol 9 iO\. 14
37 1 37 | 9B, 50 \20, 32 120,25 / ) 193.93
38 38 | 94 .30 12,80 2. F Ca qg q9
30 | 39 | 4as 39 104,55 1A, 51 ; 10}, 34
40 | 40 | 955, 14,93 W, 8 b ﬁ ol 52
41 41 | 4%, 10 e 2o nes, 15 /O 1oz, 4Z
42 | 42 |ap 3 102, 19| 102.%% A ) 94. 51
43 43 |98 LZ 113, 4o 13, 42 % 103,09
44 4 | 85,18 10, 12 it 03 7 AN
45 45 =
46 | 46 |94 a1 (1 [ 32 9 A 9. e
47 | 47 | 49,38 s 32 (18, &0 e 102.63
48 48 '

49 | 49 |42, 5 2.53 [ 1n2.zq s at. 94
50 50 | ap.a4 W, 22 1. 10 £ o2, &5
51 | 51 | 1.8 104 {4 {0345 X qz B2
52 | 52 | 3,0k a9, 5¢ 49,45 T ®l.20
53 53 | 43 32 165.95 | 1p5, 8% s qt 52
54 | 54 | a3 29 ot.oo | itk 4y 5 98.00
55 | 55 | 3,05 10%.14 10%,02 o Q.60
56 56 | 43 4% 12.50 12,36 )4 q4p.32
57 57 | 9+ 24 3.1 13,62 e 94 . b
58 | 58 | ey 22 Q4 55 Glo. 4l S 9A.45
59 59 |45,03 1o 4\ 10,26 )1 H q8.t9
60 | 60 [G1, 33 lo.a8 0% §2 & q3. 4\
61 81 | 85 30 A%, 66 98, 45 o 88.0}
62 62 | 46,35 1o/ A4 108, B3 7 00,05
63 63 | BO. B\ 82,42 Q2. 3\ 3 92,65
64 | 64 | 93.89 XD 13, 4 7 4, 14
65 | 65 | PO OB 45 gy 95, i + 83,15
66 | 66 | g% 94 100. 58 | 100.2% < Q1S
67| 67 | p3.82 105.92 | 165,38 7 92,15
68 68 | 4p ok 102, 05 101.92 (& al. i
69 69 .

70 | 70 | weuq 10%.9b 10%, 98 9 95,05
71 71 | 84.09 [03. 49 | (o3 Y F q0, 5%
72 72
73 73
74 74
75 75
76 76

Page _!3

of 26




RAW DATA DIVIDER PAGE
Test No. 848-2

TEST DATA ANALYSIS RECORDS
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winy Venlied

Test Number 848-2 Freshwaier Sediment Test datn € -
20-Day Chironomus dilutus pgaanst lubiva o lasveis 5\:‘;4,’ o
Water Quality Data
NAS  CLIENT . Overlying waler Inters(ilial water
BKR SMPL DESCRIP REPL DAY TEMP DO _ GOND pH NH3 HARD ALK S NH3
2 4569G Control 9 0 229 68 120 67 <01 34 40 <01 10
7 4567G HC-GC-05 9 0 228 77 106 68 02 26 40 <01 05
10 4566G HC-GC-01 9 0 227 65 115 67 06 34 30 <01 <05
32 4568G HC-76-02 9 0 225 77 104 68 <01 34 30 <01 <05
454564G HC-MCL @ 0 224 73 109 &7 01 26 40 <01 08
48 4563G HC-SFSR-07 9 0 229 79 105 68 <0f 26 40 <01 <05
69 4565G HC-SFSR-03 9 0 230 78 106 68 <01 34 30 <01 <05
7245626 HC-SFSR-09 9 0 231 79 107 68 <01 26 30 <01 0B
2 4569G Controi 9 1. 231 57 119 68
7 4567G HC-GC-05 9 1 226 59 108 67
10 4566G HC-GC-01 9 1 227 47 117 66
32 4568G HC-76-02 9 1. 228 57 106 67
45 4564G HC-MCL 9 1225 59 102 67
48 4563G HC-SFSR-07 ¢ 1. 229 61 107 68
69.4565G HC-SFSR-03 9 1 233 55 109 6.7
72 4562G HC-SFSR-09 9 1. 232 57 110 67
2:4569G Control 9. 2 229
7'4567G 'HC-GC-05 9 2 229
10i4566G 'HC-GC-01 9 2 228
3214568G 'HC-76-02 9 2 227
454564G HC-MCL 1+ 9 2 226
4814563G 'HC-SFSR07 & 2 230
6945656 HC-SFSR-03 9 2 234
72.4562G HC-SFSR-08 6 2 233 \ .
2 4569G  Control 9 3. 230 48 65
7'4567G HC-GC-05 9 3 229 59 66
10 4566G HC-GC-01 9 3 228 41 66
32'4568G HC-76-02 $ 3 228 59 8.7
45145646 HC-MCL 9 3 226 55 6.6
48 4563G |HC-SFSR-07 @ 3 230 56 6.7
69 45656 HC-SFSR-03 9 3 233 57 . 68
72 4562G HC-SFSR-09 9 3 233 49 6.8
2 4569G Control 9. 4 231
7.4567G HC-GC-05 8 4 230
10 4566G HC-GC-01 g 4 229
32 4568G 'HC-76-02 9 4 228
454564G HC-MCL 9 4 227
48 4563G HC-SFSR-07 6 4 227
69 4565G HC-SFSR-03 9§ 4 233
72 4562G HC-SFSR-08 8 4 234
2,4569G Control 8 5 22
7,4567G HC-GC-05 9 5 231
10 4566G  HC-GC-01 8 5 230
32 4568G HC-76-02 9 5 229
45 4564G HC-MCL 9. 5 229
48 4563G HC-SFSR-07 9 5 231
69.4565G HC-SFSR-03 9 51l 235
72'4562G HC-SFSR09 9 5 234 _ |
2.4568G Control 9 6 230 59 . 68
74567G HC-GC-05 8 6 229 61 68
10,4566G HC-GC-01 9 6 228 53 68
32 4568G HC-76-02 9 6 226 61 69
45 4564G 'HC-MCL 9 6 228 63 6.9
48 4563G HC-SFSR-07 9 6 230, 58 6.9 1
69 4565C HC-SFSR-03 9 6 233 57 6.9
724562G HC-SFSR08 & 6 232 57 7.0
2 4569G Control 9 7 231
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Test Number:848-2

Freshwater Sedimenl Tesl
20-Day Chironomus dilutus

7 4567G
10 4566G
32 4568G
45 4564G
48 4563G
69 4565G
72 4562G

2°4569G

7 4567G
10 4566G
32/4568G
45 4564G
48'4563G
69 4565G

7245626
24569G
7'4567G

10 4566G

3245686

4514564G

48145636

69'4565(3

24569G

7 4567G
10 4566G
32 4568G
45145646
4814563G
69 4565G
7214562G

2 4569G

7'2567G
10/4566G
3245686
4514564G
48 4563G
69 '4565G
72 4562G

10 4566G
32 4568G
45 4564G
48 4563G
69 4565G
72 4562G

2 4569G

7 4567G
10 4566G

45,4564G
48'4563G
69 4565G
72 4562G

2'4560G

7.4567G
10 4566G

32 45686

48 4563G

4514564G

HC-GC-05
HC-GC-01
HC-76-02
HC-MCL
HC-SFSR-07

'HC-SFSR-03

HC-SFSR- -09

Control

'HC-GC-05
HC-GC-01
HC- 76 02

HC-SFSR-O7

'HC-SFSR-03
'HC-SFSR-09

‘Conlrol

"HC-GC-05

HC-GC-01
HC 76-02

HC-SFSR 07
HC-SFSR-03

_HC-SFSR- 09

"Control

HC-GC-05

'HC-GC-01
HC-76-02

'HC-SFSR-07
HC-SFSR-03

HC-SFSR-09

"Control

‘HC-GC- 05
HC-GC 01
HC-75-02

"HE-MCL

'HC-SFSR-07
'HC-SFSR-03

"HC- SFSR-09,
Control

'HC-GC-05
‘HC-GC-01
HC-76-02

HC-MCL

"HC-SFSR-07.

HC-SFSR- 03
HC—SFSR 09
‘Contral

"HC-GC-05

HC—GC 01
'HC-76- 02

"HC-SFSR-07

HC-SFSR-03

'HC-SFSR-09

Conirol

'HC-GC-05

HC-GC-01

HC-76-02

'HC-SFSR-07

LOICD\.(D_\(D[(D!(DJ(D!(D:CD_(D‘\(O_I(D_(.O;CD;(Df(D w co_colm!wlm:m'mjm:m_‘m!m_m:w!m‘co|m\muauo-muo.w_w:o.r.mm.miw 00 @ W WD W OO WWIW WO O W0

(DI(D](D\(D O@EWomLmOMEa@omEO® =~~~

23.0
228
226
228
230
233
233
230
229
228
225
225
23.0

28

23.0

42
4.2
3.5

38

41

3.9

38

A A S A
N Y N I =11 =]

41

121

112

"7
109
110

110
112

13

6.3
6.4
6.4
65
65
6.5
6.6
66
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Test Number:848-2 Freshwater Sediment Test
20-Day Chironomus dilutus

69 4565G HC-SFSR-03 9 14 233

72 4562G HC-SFSR-08 9 14 234

2 4569G Control 9 15 230 41 112 70

7 4567G HC-GC-05 9 15 228 45 107 71

10 45666 HC-GC-01 9 15 227 39 107 70

32 4568G HC-76-02 9 15 225 40 106 70

45 4564G HC-MCL 9 15 225 37 104 70

48 4563G HC-SFSR-07 9 15 228 43 108 7.0

69 45656 HC-SFSR-03 9 15 232 45 103 70

72 4562G HC-SFSR08 ¢ 15 232 43 110 71

2 4569G Conlrol 9 186 230

7 4567G HC-GC-05 9 16 227

10 4566G HC-GC-01 9 186 226

32 4568G HC-76-02 9 16 224

45 4564G HC-MCL 9 16 222

48 4563G HC-SFSR-07 9 16 228

69 4565G HC-SFSR-03 9 16 232

72/4562G HC-SFSR-09 9. 16 231 _

2/4569G . Control S 17 230 54 7.0

7 4567G |HC-GC-05 9 17 228 57 7.4]

10 4566G HC-GC-01 9 17 228 54 72

3214568G HC-76-02 9 17, 225 54 .12

454564G HC-MCL 9§ 17 224 53 7.1

48 4563G HC-SFSR-07° 9 17 229 57 7.2

69 4565G HC-SFSR-03 9 17 232 60 7.2 i

72.4562G HC.SFSR-09. 9 17 232 58 7.2

24569G ;Conirol _ 9 18 227

7.4567G HC-GC-05 9 18 227

10'4566G HC-GC-01 9 18 225

32.4568G HC-76-02 g 18 225

454564G HC-MCL 8§ 18 225

48.4563G HC-SFSR-07 9 18 228

69 4565G HC-SFSR-03 8 18 231

724562G 'HC-SFSR-09 § 18  23.1

2°4565G *Control 9 19 230

7.4567G HC-GC-05 9 19 228

10 4566G HC-GC-01 9 19 228§

32'4568G HC-76-02 9 19 225

454564G HC-MCL 9 19 3225

48 4563G HC-SFSR07 8 19 229

69 4565G HC-SFSR-03 8 19, 23.2

724562G HC-SFSR-08 9 19 232 : el S — e :

24569G Control 9 20 230 48 106 73 04 26 30 <0111

74567G HC-GC-05 8. 20 228 &2 101 75 04 17 40 <04 1.0

. 10 4566G HC-GC-01 9 20 227 56 102 74 04 26 40 <0t 07

32 4568G -HC-76-02 9 20 228 57 101 73 04 17 30 <01 08

454564G HCMCL 9 200 226 57 98 73 03 17 40 <01 08

48 4563G HC-SFSR-07 9 20 230 62 103 73 03 26 30 0.1 <05

69 45656 HC-SFSR-03 9 20 233 58 106 73 05 17 40 <01 05

72.4562G HC-SFSR-080 9 200 233 60 105 73 03 28 40 <01 <05
Mean 229 52 108 69 — 26 36 =0 =
SD 03 1.1 503 - 6 5. =h =
n 68, 80 40 80 16 16 LN 16 16
Min 222 35 99 83 <01 17 30 | <01 <05
:Max 235 79  121. 15 06 34 40 . <01 11
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Test No, §48-2

AMMONIA EXPOSURE BENCHSHEETS AND ANALYSIS



SOP No 5492

Northwestern Aguatic Sciences

Total Ammonia-N in Sediment Pore Water: Computation Worksheet

Salicylate Method (SOP #5492)

Result _
Sample Dilution NHa-N Salinity - O S vl s
description factor OD655 (mg/t) pH (ppl) Y =°0133§; Stanans Curve
Blank e e - ;
1.0 mg/L NH3-N Std. - 0108  1.00 ] -
3.0 mg/L NH¥N Std. = —mee 0291 3.00 e |
6.0 mg/L NH3-N Std. - 0.605 6.00 ¥ o |
10.0 mg/L NH3-N Std. ~ w——- 1.050 10.00 ‘ ) |
3.0 mg/L spike - 0.298 288 8 i
3.0 mg/L spike dupl. - 0.300 280 Pt
5.0 mg/L 2nd source 0.500 4.83 | =g
i e
1 4562G 5 0.017 082 T S R S v
2 4563G 5 0.007 ND Epm
3 4564G 5 0.018 0.87 - e
4 4565G 5 0.0068 ND
5 45666 5 0.009 ND - ,
6 4567G 5 0.011 053 'Reporting fimit {mgrL) = 0.50
7 4568G 5 0002 ND _ I )
8 4569G 5 0.020  0.97 Recovery (%) = 96.2
9 Precision (RPD) = -0.67
10 2nd source (%) = 96.6
11
12 ‘Sample volume (ml); 0.10
13 Dilution factor 5
14 ‘ .
15 . Sample Set Description:
16 Test No.. PB48
17 _Test Day.
18 Species:
19 o
20 _Sample Type (check)
21 X Bulk Sediment Porewaters
22 _Test Beaker Porewalers
23 Overlying Waler '
24
25
26
27
28
29
30
31 .
32 . ,
33 C;
34 B Analyst: RSC ﬁ/
35 Date analysed. 9/9/2013
36 .
P848 Bulk Sediment NH3 Page_ 74 of 2t 3-1-05




SOP No 5482

Northwestern Aquatic Sciences

Total Ammonia-N in Sediment Pore Water: Computation Worksheet

Salicylate Method (SOP #5492)

Result
Sample Dilution NH3-N Salinity - -
description factor OD655 (mg/l) pH  (ppt) Starcard Curve 71
Blank o . e '
1.0 mg/L NKa-N Std ~ w-ev %% 100 ’
3.0 mg/L NH3-N Std =~ - R 3.00 w
6.0 mg/L NH3-N Std. - @03 600 ' .
10.0 mg/L NH3-N Std ~ -eee (.45 1000 o
3.0 mgll spike k1 o
3.0 mg/L spike dupl. - L3 b .
5.0 mg/L 2nd source ,Sob o0
1 4562G 5 01 | o qm  am 6w ae wa o
2 4563G 5 207 Sy
3 4564G 5 0l
4 4565G 5 20
5 4566G 5 Lb0q _ A
6 4567G 5 R Reporting limit (ma/L) = 0.50
7 4568G 5 00— ' ' '
8 4569G 5 .0oLb 'Recovery (%) = " #VALUE!
9 Precision (RPD) = #VALUE!
10 2nd source (%)= #VALUE!
11
12 ‘Sample volume (ml): .10
13 Dilution factor 5
14 N -
15 Sample Set Description:
16 TestNo.: P848
17 Test Day:
18 Species:
19 = B ,
20 _Sample Type (check)
21 X Bulk Sediment Porewaters
22 ‘Test Beaker Porewaters
23 Overlying Water
24
25
26
27
28
29
30
31
32 :
33 _ (0&F
34 Analyst. RSC
35 _Date analysed: 9/9/2013
36
P848 Bulk Sediment NH3 Page_ 25 of %t 3-1-05




SOP No. 5552

Northwestern Aquatic Sciences

Dissolved Sulfide in Water: Computation Worksheet
Methylene Blue Method (SOP #5550)
Standardization 1 2 3
uL PAQ titrant empioyed 30 29 35
Working Std. Conc (mgiL) 2 69867
Result e s
Sample Dilution Sulfide = . _
‘description factor ODes4 (mgn) - =
Biank — === T |
1.0 mL working sulfide std o 0280 0.54 o =
2.0 mL working sulfide std. -~ 0.590 1.08 i E
3.0 mL working sulfide std ~  0.870 182 N 35535 EEasT cjoaaoacitizngapa
4.0 mL working sulfide std ——- 1100 216 = et
5.0 mL working sulfide std. - 1500 270 | = “H =
%O m_L SI_)Ike ----- 0.860 160 I nmem nE;:L e e T w am i
3.0mL spike dupl. e 0.840 1.56 { .
1 4562G 5 0.005 ND e
2 4563G 5 0,001 ND _
3 4564CG 5 0.010 ND _Reporting limit {(mgilL) = 0.10
4 4565G 5 0.001  ND _ _ _
5 4568G 5 0.001 ND Recovery (%) = 97.4
6 4567G 5 0.003 ND _Precision (RPD) = 235
7 4568G 5 0.002 ND
8 4569G 5 0.006 ND A
9 Sample volume (ml): 1.00
10 Dilution factor 5
11
12 Sample Set Description:
13 TestNo.:
14 Test Day:
15 Species:
16
17 . Proj.No.. P848
18 X Bulk sedimenl porewaters
19 Test beaker porewaters
20 Overlying water
21
22
23
24
25
26
27
28
29
30
31
32 :
33 )
34 Analyst: s (&
35 Date analysed: 9/9/2013
36
Page _Z& of _26 3.1-05



S0P No. 5552

Northwestern Agquatic Sciences

RNRMNNRDRNRMDNND
NOTHE LN O

N N P i
OO ~I'MO bW R = Cmo D AW \

Dissolved Sulfide in Water: Computation Worksheet
Methylene Blue Method (SOP #5550)

Standardization 1 2 3
uk PAQ titrant employed T8 o wC
‘Worknng Std Conc {mg/lL) .32
R_es u It . | Biarwinrd Carve
Sample Dilution Sulfide
‘description factor OD684 (mgil)
Blank = —
1.0 mL working sulfide sid. —— LAY 054
2 0 mL working sulfide std e L 3YC 128
3.0 mL working sulfide std. ~ ----- B0 192
4.0 mL working sulfide std. -~ /'Y 256
‘5.0 mL working sulfide std - iSY 320 ‘
30mispke X6 |
3.0 mL spike dupl. — ., B9V |
4562G 5  au§ -
4563G 5 0wl _ i '
4564G 5 .ol o Reporting limit (mg/L) = 0.10
4565G 5 20/ _ i ‘_
4566G 5 L aud Recovery (%) = #VALUE!
4567G 5, JvF Precision (RPD) = #VALUE!
4568G 5 o0+ ' '
4569G 5 W& _
_Sample volume (ml): 1.00
Dilution factor _ 5

‘Sample Set Description:
Test No.:
Test Day:

Species:

_ Proj No: P848
X Bulk sediment porewaters

Test beaker porewaters

Overlying waler
Analysl: RSC
Date analysed: 9/9/2013

2

Page _1% of 3¢
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SOP No. 5492

Northwestern Aquatic Sciences

Total Ammonia-N in Sediment Pore Water: Computation Worksheet

Sallcylate Method (sop #5492)

Result : : :
Sample Dilution ~ NHa-N Salinity -
description factor OD655 (mg/l) pH (ppt)
Blank - mmees e .
1.0mg/L NH:-NStd.  —  0.142  1.00
30mg/L NH3-N Std. -~ 0335 3.00
60mg/L NHeN S, — 0718  6.00
10.0 mg/L NH3-N Std.  —- 1.100 10.00
3.0 mg/L spike -—- 0341  3.02
3.0 mg/L spike dupl. — 0.340  3.01
5.0 mg/L 2nd source 0.578 512

1 Day0(9-10-13) )
2 2 1 0.011  ND
3 7 1 0.027 0.24
4 10 1 0.065 0.58
5 32 1 0.010  ND
6 45 1 0.015 0.3
7 48 1 0.002 ND
8 69 1 0.010 ND
9 72 1 0.009 ND
10
11 Day 20 (9-30-13) |
12 2 1 0.043  0.38
13 7 1 0.049 0.43
14 10 1 0.048 043
15 32 1 0.040 0.35
16 45 1 0.029 0.26
17 48 1 0.037 0.33
18 69 1 0.051  0.45
19 72 1 0.038 034
20
21
22
23
24
25
26
27 )
28
29
30
31
32
33
34
35 '
36 '

| y=0.1127x Standiard Curve
| R?=0.9938
{ el Wiy il
| }
1006
| -
]+ [ o
Eoim
8
a0 =
omo [H ,
ooco ST ;
ool IoG 407 B0 edo *Roo 1700
L RN

Reporting limit (mg/L} = 0.10

‘Recovery (%) = 100.5.

Precision (RPD) = 0.29

2nd source (%) = 102.4

‘Sample volume (ml): 0.50

Dilution factor : U
Sample Set Descnptlon

Test No.: 848-2

Test Day. 0 & 20 (9-10-13 & 9-30- 13)

‘Species:  Chironomus

Sample Type (check)
Bulk Sediment Porewaters
| Test Beaker Porewaters
X Overlymg Water

rsc (&

10/8/2013

Analyst
Date analysed:

848-2 Days 0 & 20 overlying NH3

Page_ 2% of 3.
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SOP No. 5492

Northwestern Aquatic Sciences

Total Ammonia-N in Sediment Pore Water: Computation Worksheet
Sahcylate Method (sopP #5492)

Result
‘Sample Dilution NH3-N Salnity -— ——ro ——— —-
description factor OD655 (mg/l) pH (ppt) i
Blank ———— —— v _ P
10mglL NHENSd.  — .19% 100 _
3.0mg/L NH3-N Std. = - < 3.00 =
6.0mg/L NH3-NSd.  —- 7)Y 600 -
‘10,0 mg/L NHa-N Std.  —— {-10 1000 .
3.0 mg/L spike —- .34 g ™
_3 0 mg/L spike dupl. — T340 N cam
5.0 mg/L 2nd source . 5-73’ ' BE3
1 Day 0 (9-1 0"13) o 700 400 600 am 1000 2
2 2 1 AR T somra i
3 7 1 oLy
4 10 1,065 |
5 32 1 L0722 b ) 1
6 45 1 “a 15 'Reporting limit (mg/L) = 0.10
7 48 1 a0 3 |
8 69 1 .20 ‘Recovery (%) = " #VALUE!
9 72 1 L0004 Precision (RPD) = #VALUE!
10 . 2nd source (%) = #VALUE!
11 Day 20 (9-30-13)
12 2 1 LYY ‘Sample vc volume (ml): 0.50
13 7 1 %9 Dilution factor 1
14 10 1 Ty f '
15 32 1 .ok Sample le Set Descnptlon
16 45 1 629 Test No.: 848-2
17 48 1 027 TestDay. 0&20 (9-10-13 & 9-30-13)
18 69 1 . 05/ Species: Chironomus
18 72 1 LO3y
20 ~ Sample Type (check) !
21 Bulk Sediment Porewaters
22 [e§_t _El@ie:r Porewaters
23 X Overlying Water
24
25
26
27
28
29
30
3
32
33
34 ‘Analyst: " RSC ﬁa"
35 ) Date analysed: 10/8/2013
36
848-2 Days 0 & 20 overlying NH3 Page 29 _of 3t 3-1-05




SOP No. 5492

Northwestern Aquatic Sciences

Total Ammonia-N in Sediment Pore Water: Computation Worksheet

Salicylate Method (SOP #5492)

Result | | |
‘Sample Dilution ‘NHa-N ‘Salinity ;
description factor OD655 (mg/l) pH (ppt) } ¥=061_;s1!;; Slandard Curve
Blank — = 1
1.0mg/L NH3-N Std. - 0132 1.00 ‘ Eau: Sl
3.0mg/L NHa-N Std. ~ —— 0320 3.00 e s
6.0 mg/L NH3-N Std. 0.685 6.00 -
10.0 mg/L NH3-N Std.  -—- 1.100 10.00 .
3.0 mg/L spike —— 0328 294 8
3. 0 mg/L spike dupl. —_ 0.334  3.00 ‘ | o)
5.0 mg/L 2nd source 0.558 5.01 ‘ g ==~
1 2 5 0024 108 | on M HCHTHEEEEESEE
2 7 5 0.023 1.03 oA e
3 10 5 0.016 0.72
4 32 5 0.018 0385
5 45 5 0.021  0.94 R B
6 48 5 0010 ND - ‘Reporting limit (mg/L) = 0.50
7 69 5 0.012  0.54 L Sy
8 72 5 0.011 ND Recovery (%) = 99.0
9 : .Precision (RPD) = -1.81
10 -2nd source (%) = 100.1
11
12 §§mpﬂa volume (ml): 0.10
13 ' 'Dilution factor 5
14 ‘
15 Sagpl_e  Set Description:
16 Test No.: 848-2
17 Test Day: 20 (9-30-13)
18 _Sgemes Chironomus
19
20 . Sample Type {(check)
21 ‘Bulk Sediment Porewaters
22 X ‘Test Beaker Porewaters
23 ‘Overlying Water
24 |
25
26
27
28
29
30
31 ‘
32
33
34 Analyst: RSC (28"
35 _Date analysed: 9/30/2013
36

848-2 Day 20 porewater NH3

Page 30 of %L
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SOP No. 5492

Northwestern Aquatic Sciences

Total Ammonia-N in Sediment Pore Water: Computation Worksheet

Salicylate Method (SOP #5492)

Result _ .
‘Sample Dilution NH3-N ‘Salinity -
description factor OD655 (mg/L) {(ppt)
Blank — = =
1.0mg/i NHa-NStd.  — /17" 1.00
30mg/LNH:NStd. = — 320 300
60mgLNHINSE. 645 600
10.0 mg/L NHa-NStd. -— /.{O  10.00
3.0 mgiL spike —_—

3.0 mg/L spike dupl. - _ 23
5.0 mg/L 2nd source L

1 2 5 .01
2 7 5 .01
3 10 5 . p\F
4 32 5 019
__E,_ 45 5 SOt
6 48 5 ,010
7 69 5 o\
8 72 5 .ol
9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

\ Starxiard Curve
|
4 el o
‘ 1000
o
|
- om0

2 o
R g
| 8
1
| g 200
| 000
'

00og
cac 20 450 500 800 1000 1260
L. amenons-N

_Reporting limit (mg/L) =

;F@cov'ery (%) =

_Precision (RPD) =

‘2nd source (%) =

‘Sample volume (ml):
Dilution fe factor 5

Sampie Set Descrlptlon
848-2

‘Test Day. 20 (9-30- 13)
Chironomus

Test No.:

Species:

‘Sample Type (check)
‘Bulk Sediment Porewaters

X Test Beaker Porewaters
Overlylng Water

Analyst:

~ Date analysed:

0.50
" #VALUE!
#VALUE!
#VALUE!

0.10

Rsc 105"
9/30/2013

848-2 Day 20 porewater NH3

Page_ 21
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SOP No. 5552

Northwestern Aquatic Sciences

Dissolved Sulfide in Water: Computation Worksheet
Methylene Blue Method (sopP #5550)

Standardization 1 2 3

“uL PAO titranl employed: 100 97 90

‘Working Std. Conc. (mg/L): 166933 .

Resuit _ _ e } '

_§grg;ieﬁ Dilution Sulfide Salinity r—
description factor ODes4 (mg/L}  pH  (ppl)

Blank = T ==l 2 .
1.0 mL working sulfide std. ~ -—  0.156 033 | |-
2.0 mL working suffide std = 0.340 067 i -

3.0mL working sulfide std. =~ — 0498  1.00' !

4.0 mL working sulfide sid. — 0.660 1.34
50 mL working sulfide std. —_ 0780 187

'3.0 mL spike — 0522 108 |

3.0 mL spike dupl. ~— 0487 101 !

1 2 5 0.000 ND L — i
2 7 5 0.001 ND _
3 10 5 0.002 ND Reporting limil {mg/L}) = 0.10
4 a2 5 0.001 ND:
5 45 5 0000 ND Recovery (%) = 104.2
6 48 5 0.000 NO. ) , ) _P_rec_:usuqn (RPD) = 6.94
7 69 5 0001 ND . P ) i
8 72 5 0.000 ND ne_ - 7
8 _Sample volume (ml): 1.00
10 Dilution factor 5
11
12 ‘Sample Set Description:
13 TestNo. 8482
14 Test Day: 20 (9-30-13)
15 ‘Species. Chironomus
16 :
17 _Proj. No,: 'PB48
18 | ‘Bulk sediment | porewaters
19 X Test beaker porewaters
20 _Overlying water
21
22
23
24 ;
25
26
27
28
29
30
31
32 .
33 ‘
34 ‘Analyst. RSC W
35 Date analysed: 9/30/2013
36
848-2 Day 20 porewater S Page L of b 3-1-05



SOP No. 5552

Northwestern Aquatic Sciences

Dissolved Sulfide in Water: Computation Worksheet
Methylene Blue Method (SOP #5550)
Standardization 1 2 3
uL F‘AO lilranl employed. oG G 7 &
Workmg Std. Conc {mgiL): 3.2
Resuit . ) Hrsas
Sample Dilution _Sulfide Sallnity
description factor 'ODes4 (mg/L) pH {ppt)
Blank == — =
10mLworkingsulfidestd. ~ — _'S&  0p4’
2.0 mL working sulfide std — 340 128 i
30mLworking sulfide std. ~ — 498 192 f
40mL working sulfide std. ~ — ,6b¢ 256
5.0mL working sulfide std. ~ -—— . 7¢d 320
3.0 mL spike — J\v )
3.0 mL spike dupl. — .4 o I
1 2 5 L D0 5 i === — - —
2 7 5 ,ad ! .
3 10 5 0% Reporting limit (mg/L) = 0.10,
4 32 5 .09 . ‘
5 45 5 .oV ; 'Recovery (%) = HVALUE!
8 48 5 3oV Precision (RPD)=  #VALUE!
7 69 5 ool
8 72 5 200 _ 7
9 _Sample volume (ml): 1.00
10 _Dilution factor 5
11
12 Sample Set Descnptlon
13 TestNo. 848-2
14 Test Day: 20 (9-30-13)
15 Species: Hymlefle /"l a0avs
16
17 "Praj. No.: ';Pﬁ«za , ﬁ%‘-’ff?a/
18 Bulk sediment porewaters
19 X Test beaker porewaters
20 _Overlying water
21
22
23
24 )
25
26
27
28
29
30
31
32 ;
33
34 Analyst. RSC m/
35 Date gnalysed 9/30/2013
36
848-2 Day 20 porewater S Page 23 of 3t 3-1-05



RAW DATA DIVIDER PAGE
Test No. 848-2

CHAIN-OF-CUSTODY RECORDS
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APPENDIX II1

RAW DATA ~ REFERENCE TOXICANT TEST



NORTHWESTERN AQUATIC SCIENCES

ACUTE TOXICITY TEST (ALL SPECIES)

Test No. 999-3209 Client: QC Test

PROTOCOL NO. NAS-

ey hb"s \:-;(3-
Investigator ¥

Test Type (rangefinding/definitive) Definitive

Test Length (hr) 96

Species Chironomus dilutus

STUDY MANAGEMENT

Client: QC test

Client's Study Monitor: QC test

Testing Laboratory. Northwestern Aguatic Sciences
Test Location: Newport Laboratory
t aboratory's Study Personnel:

Proj. Man./Study Dir. C. Y 12U55ARE

sk

QA Officer L. K. Nemeth

1. gaB bbby b

S ¥ YO Gud Vo

3. Vb Né" (Cahe e V-

Study Schedule:

Test Beginning: Qg1 14 LO

Test Ending: F-/4TS LY;0

TEST MATERIAL
Description:

Potassium Chloride Crystals - Lot No.:

FiodER

L4489

NAS Sample No.

Date of Collection:;

Date of Receipt:

Temperature {deg C):

Dissolved oxygen {mg/L);

pH:

Conductivity {umhos/cm):

Hardness (mg/L):

Alkalinity (mg/L):

Safinity (ppt):

Total chlorine (mg/L):

Total ammonia-N {mg/L):

DILUTION WATER
Description:

Moderately hard synthetic water

Date of Preparation/Collection: “4-5-1D

Water Quality: Cond. (umhos/cm): L

Salinity {ppt) PH__ F.G

Hardness (mg/L as CaCOa): ERS

Alkalinity (mg/L as CaCOa): F0

Treatments: Aerated =24 hrs

TEST LOCATION
Test conducted in (circle one):
Randomization chart:

room 1 room

2 other:_Reomif 3

trailer  water bath

2.5 |15 1.125 | o 5

@ |25 | 5 |25

o Z 5 |v1s5 | @

125 [ 10 O b & |-15

5 5 |owy |06 | 6.0%

) @ 1.25 5 1>

O3 |0-63 | L.5 7] 1-15

\o 03 | 1.5 O 1-5

", .15 | lo 15 | 1o

15 | 5 | & |25 |ow3

5

1.15 o) @ 15

0.b3

V.15 Ie) o b3 5

Error codes: 1) Correction of handwriting error

2} Written in wrong location; eniry deleted

3) Wrong date deleted; replaced with correct date

4) Error found in measurement; measurement repeated

Page 1 of 3

Revised 12-5-01




NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-
ACUTE TOXICITY TEST (ALL SPECIES)

Test No. 999-3209 Client QC Test Investigator

TEST ORGANISMS
Species: Chironomus dilutus Age. <24 pesSize: 1st instar
Source: NAS cultures

Acclimation Data:

Temp. DO | Cond Feeding Water [Hardness| Alkalinity
Date | (deg.C)| pH |(mg/L)| umhosicm| amount description changes| (mg/L) {mg/L)
1% 214 | 1) | S| 1249 NCorE Poe | 26 >
9-nl 13| 9.%149,11 123 > 2¢
A% 22| 34| %% ioj 2b 50
G-p  24.%| el 1.5| 222 4 54 so
Mean| 22,4 | 3% 24 | 159 26 40
sb.| 24 |esle?]| 95 5 | iz
I N N I A 7 14
Photoperiod during acclimation: 168, L.D
TEST PROCEDURES AND CONDITIONS
Test concentrations (50% series recommended): 10, 5, 2.5, 1.25, 063, 0 g/L
Test chamber: 30 ml plastic cups Test volume: 20 ml
Replicates/treatment: 10 Organisms/treatment: 10 (1/rep)
Test water changes: None Aeration during test: None
Feeding: 0.25 ml Tetra Fin {(4g/L) suspension per cup on days 0 and 2
Duration: 24-hr, 48-hy;96-hr Test temperature (deg.C): 23+ 1
Beaker placement: Stratified randomization Photoperiod: 16:8, L:D

MISCELLANEOQOUS NOTES

Test solution preparation:
Working stock:  Dissolve 5g KCl crystals in dilution water and dilute to 500 mL.
Final conc.: 10 g/L.

Test concentration KCl working stock mi of dilution water

{g’L) {m1/200mi) per 200 mi
c % 10 200 0
q-1¢ 5 100 100
ks 2.5 50 150
1.25 25 175
0.63 12.5 187.5
0 0 0

Page 2 of _ ¥ Revised 12-5-01



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-
ACUTE TOXICITY TEST (ALL SPECIES)

Test No.  999-3209 Client QC Test
DAILY RECORD SHEET

Day 0 (T /U ﬁ?)%‘/{rﬂ/w Temp Beaker ("C): 23,2

Conc. Temp. DO Cond. Hardness | Alkalinity

{ g/L ) | (deg.C)| (ppm} | (umhos/cm}) pH {mg/L) (mg/L) Comments
.10 |38 g3 |f(00 |4 Gy 3o
2.5 [3& |ex [37RC |49 | 1
325 P34 e IH(qb 4%\
4. 125 |39 |- [23s7n |4
5. 063 2.8 18x [I342 |[F,7 |[ESrsscsiviy
6 0 13,72 | g | ZRe | 7Y 94 Lt

Each replicate fed 0.25 ml Tetra Fin suspension. Initials: .51

Day 1 (9 /11 /\2) ¥ Temp Beaker (°C). 2.2 O

Conc, Temp. DO Cond. Hardness | Alkalinity

{ g/L ) | (deg.C} | (ppm} | (umhosicm) pH (mg/L) (ma/L) Comments
3. 25
4. 1.25
5 063
6. 0
Day2( 47 1n/i) o874 Temp Beaker (°C): 1.%.75

Conc Temp DO Cond. Hardness | Alkalinity

( g/L ) | (deg.C) | (ppm) | {umhos/cm) pH (mg/L) {mg/L) Comments
1. 10 Rl 0 S L B e o B e el B o
T e )
3. 25 KN
4. 1.25
5 063

Each replicate fed 0.25 ml Tetra Fin suspension. Initials. (¢

Day3 (< 1(%1 (% 7 Temp Beaker (°C) 2.3 D

Conc. Temp. DO Cond. Hardness | Alkalinity

{ g/L ) | (deg.C}| (ppm) | {umhos/cm) pH (mg/L) {mg/L) Comments
1. 10 o i o ; G e
>—% e Emcnmcre
3. 25
4. 1.25
5. 0.63
6. 0 : : LR LI A j
Day 4 (9 1141 "% Temp Beaker (°C}. L3\

Conc. Temp. DO Cond, Hardness | Alkalinity

{ g/L ) | (deg.C) | {ppm} | (umhos/cm) pH (mg/L) {mg/L) Comments
1. 10 — == — — — —
3. 25 134 T To20 R MG .
4. 1.25 1%.-0 _ e
5 063 LY, O ek |
6. oM M,\S G\ g/

san 1% =4 b
N (9) o) 2 ()

Page 3of _ % Revised 12-5-01



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-
ACUTE TOXICITY TEST (ALL SPECIES)

Test N0.999-3209  Client QC Test Investigator

DAILY RECORD SHEET - Survivors
Day 0(“ /10/1%) (.51

Conc. Survivors in Replicate: Total

{g/L) 1 2 3 4 5 6 7 8 9 10
1. 10 i i t i \ [ ! t ! | io
2. 5 t | ! i ! ] | ! ! ] (e
3. 25 i ! { ( i ! | | ) ) iC
4. 125 l { { t ! ! { ! I | io
5 063 L [ 1 f | I i i ] ( O
6. 0 | | l | ! { i I i ] Lo

Day 1 (/1 N%¥) s

Conc, Survivors in Replicate: Total
(g/L) 1 2 3] 4 5 6 7 8 9 10
1. 10 o o ] & % T C [ o s & (1o}
2. 5 | & o} | } | 0 [=3 ] ! & (db
3. 25 1 | ! } [ ] ! 1 [ ] o
4. 1.25 | | | [ 1 [ | i { | [0
5 063 1 ) | 1 | 1 ! { ! ! 1¢
6. 0 ! { ) ! | ] t l } ) e

Day 2 (9 /1w \y) 6V

Conc. Survivors in Replicate: Total
_{g/L) 1 2 3 4 5 8 7 8 9 10

1. 10 o | o o [T < [ & ) O © |0
2. 5 [=) O o i 1 / & e, | 11560
3. 25 I 1 i ! / I { I | DIRET
4 125 i [ [ ] / i ! I ! ! 1o
5 063 i I ! i { | i ] ! i o
6.0 } I { [ 1 [ ! l i 1 |0

Day3(q /133y WD

Conc Survivors in Replicate: Total
(g/L) 1 2 3 4 5 6 7 8 9 10
1. 10 g | o @] @) o | 0o o ) Y e o
2.5 2 | J 0 | © 0 ) Ol o | 0 {0 |pse
3. 25 i | | J / i | [ | ¢ 19
4. 125 ! ! i | / ! I | ' f Lo
5. 063 i ! ! 1 ] i ! I ] i le
6. 0 i | [ | 1 i [ [ ) | [z

Day 4 ( /141> Wb

Conc. Survivors in Replicate: Total

(g/L) 1 2 3 4 5 6 7 8 9 10
1. 10 e o | o [ L £ e e C (@) 17
2. 5 Cl olp O 1D ¢ ¢ Q0 o 2 | O
3 25 r X | \ | 0 L[\ { & 9
4. 125 { i \ \ \ i 1 { | \ Il
5. 063 { ! \ i } \ \ \ ] ! yiv)
6. 0 | | \ 1 ) I i f | ' 12

Paged4of _3 Revised 12-5-01



Acute 96-hr Toxicity Test-96 Hr Survival

Start Date:  9/10/2013 14:20 Test ID: 999-3209 Sample ID: REF-Ref Toxicant

End Dale: 9/14/2013 14:10  Lab ID: ORNAS-Northwestern Aquati Sample Type: KCL-Potassium chloride
Sample Date: Protacol: EPAF 91-EPA Freshwater  Test Species: CT-Chironomus dilutus
Comments:

Conc-gm/L 1
D-Control  1.0000

0.63 1.0000
1.25 1.0000
2.5 09000
5 0.0000
10 0.0000
Not Fisher's 1-Tailed Number Total
Conc-gm/L  Mean N-Mean Resp Resp Total N Exact P Critical Resp Number
D-Control  1.0000 1.0000 0 10 10 1 0 10
0.63 1.0000 1.0000 0 10 10 1 1.0000 0.0500 0] 10
1.25 1.0000 1.0000 0 10 10 1 1.0000 0.0500 0] 10
25 0.9000 0.8000 1 9 10 1 0.5000 0.0500 1 10
5 0.0000 0.0000 10 0 10 1 10 10
10 0.0000 0.0000 10 0 10 1 10 10
Hypothesis Test (1-tail, 0.05) NOEC LOCEC ChV TU
Fisher's Exact Test 25 5 3.53553
Trimmed Spearman-Karber
Trim Level EC50 95% CL
0.0% 3.2088 28922 3.7624
5.0% 3.3730 2.8623 3.9748
10.0% 3.4020 3.1367 3.6897 1.0 >
20.0% 34020 3.1367 3.6897 nEd
Auto-0.0% C 3.2988 .8022 3.7624 ol
- 0.8 4
0,7:
® 06
€ !
905
3 04 ]
o]
0.3 1
0.2 1
0.1 4
0.0 —r— v F————— v
01 1 10
Dose gm/L
ToxCalc v5.0.23N

Page S of &



Test: AT-Acute 96-hr Toxicity Tesl Tesl ID: 999-3209

Species: CT-Chironomus dilutus Protocol: EPAF 91-EPA Freshwaler
Sample ID: REF-Ref Toxicani Sample Type: KCL-Potassium chlaride
Start Date: 9/10/2013 14:20 End Date: 9/14/2013 14.1 Lab ID: ORNAS-Northwesiern Aquatic Sciences
Pos| ID |Rep Group Stan 24Hr | 48Hr | 72Hr | 96 Hr Notes
1 1 D-Control 10 10
2 1 0.630 10 10
3 1 1.250 10 10
4 1 2.500 10 9
5 1 5.000 10 0
B 1 10.000 10 o

Comrnents:c_. ata evhay venfied MJ’:‘(‘S+ LdoCr o e Desrn U Sieety 10163 aF

ToxCalc 5.023N
Page & of F



First instar midge larvae, Chironomus dilutus, acute reference toxicant

test
CV% =197
4.3
+3 8D
3.8
o +2 SD
X 3.3
: A
c ) T 2 A Mean
2 2.3 ] / W \/—0/ Ny
g 4
1.8 4
] -2 8D
13 4
-3 SD
0.8 :
S \Q\ D \Q\ & & NI \Q‘b \@ & \QQ) \@ \,\\ N
\'\\@Q"\\{b Q'ﬂ\@ Q'ﬁr]:b\q""@& Q'& Q‘“\Qb Q‘&@)\’\\QQ\\"\\@Q@(\\Q&Q a"‘\er 6\\&\6\\(\ \"S{o @S\% Q‘*\d\\@@@@
Test Date
Dates Values Mean -2 8D -3 SD +2 SD +3 8§D
11/03/00 2.0000 2.5765 1.5610 1.0532 3.5920 4.0998
01/13/01 3.3900 25765 1.5610 1.0532 3.5920 4.0998
02/16/01 3.0800 2.5765 1.5610 1.0532 3.5920 4,0998
02/23/01 3.2400 2.5765 1.5610 1.0532 3.5920 4.0998
03/01/01 3.5000 2.5765 1.5610 1.0532 3.5920 4.0998
05/18/01 2.5800 2.5765 1.5610 1.0532 3.5920 4.0998
04/06/02 2.4600 2.5765 1.5610 1.0532 3.5920 4,0998
08/02/02 3.3300 2.5765 1.5610 1.0532 3.5920 4.0998
11/09/03 1.7200 2.5765 1.5610 1.0532 3.5920 4.0998
11/18/03 2,2800 2.5765 1.5610 1.0532 3.5920 4,0998
06/17/04 2.4200 2.5765 1.5610 1.0632 3.56920 4.0998
09/30/08 2.2800 2.5765 1.5610 1.0532 3.5920 4.0998
04/30/09 2.2800 2.5765 1.5610 1.0532 3.5920 4.0998
07/03/09 2.7200 2.5765 1.5610 1.0532 3.5920 4.0998
07M17/08 2.3600 2.5765 1.5610 1.06832 3.5920 4.0998
12/15/09 1.9700 2.5765 1.5610 1.0532 3.5920 4,0998
02/18/11 2.3200 2.5765 1.5610 1.0532 3.5920 4.0998
04/0111 2.3200 2.5765 1.5610 1.0532 3.5920 4.0998
02/15M13 2.9400 2.5765 1.5610 1.0532 3.5920 4.0998
02/1913 2.3400 2.5765 1.5610 1.0532 3.5920 4.0998
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