Technical Memorandum

TO: Christer Loftenius, Washington State Department of Ecology
FROM: Ryan Reich, LG
DATE: June 26, 2018

RE: Groundwater Sampling — Chlorine and Sulfide Screening
Hamilton Street Bridge Site
Spokane, Washington
Project No. 0236042.043.041

Introduction and Background

This technical memorandum summarizes the results of chlorine and sulfide screening performed
on groundwater samples ATC7-020, MWO02-20, MW-02-40, MW07-90, and MW04-20 collected
March 12, 2018 at the Hamilton Street Bridge site in Spokane, Washington (site). Samples are
collected and analyzed semiannually for polycyclic aromatic hydrocarbons (PAHs), carcinogenic
PAHs (cPAHs), mercury, total and dissolved arsenic, and weak acid dissociable (WAD) cyanide in
accordance with the Compliance Monitoring Plan (LAl 2003).

The purpose of the groundwater screening was to evaluate whether chlorine and sulfide are
present at concentrations that could cause matrix interferences and impact (WAD) cyanide
analysis using method SM 4500 CN I. Chlorine in groundwater is known to cause decomposition of
cyanide complexes, limiting detection at the time of analysis (BC, 2018). In high-pH conditions,
sulfide in groundwater may bind with free cyanide to form thiocyanate. This conversion could
occur after a sample has been field-preserved with sodium hydroxide, the standard-method
preservative, limiting detection at the time of analysis. Potential chlorine or sulfide presence
could be due to road surface runoff containing de-icer, or the byproducts of historical industrial
operations at the site, such as coal gas manufacturing.

Screening Procedures
Chlorine

After purging three well volumes from each monitoring well, groundwater samples were field-
screened for chlorine using LaMotte chlorine test papers provided by TestAmerica Laboratories,
Inc. of Spokane, Washington. The chlorine test papers have a detection limit of 10 parts per
million (ppm). The intent of the screening was to identify the presence of chlorine and, if present,
use laboratory-provided sodium thiosulfate to dechlorinate samples prior to submittal for WAD
cyanide analysis.
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Sulfide

All samples submitted for WAD cyanide analysis were first screened by the laboratory for sulfide
according to standard laboratory practice. The laboratory used lead acetate paper, which has a
detection limit of 5 ppm, to conduct the screening (Arrington 2018). If sulfide was detected by the
laboratory prior to analysis, technicians were to treat the pre-preserved sample with bismuth
nitrate to precipitate out sulfide from thiocyanate, if present, freeing cyanide for detection.

Screening Results
Chlorine

Based on field screening, chlorine was not detected in groundwater samples collected at any of
the monitoring locations; therefore, none of the samples were treated with sodium thiosulfate.
All samples were preserved with sodium hydroxide, the standard-method preservative. Screening
results were recorded on the March 12, 2018 sample collection forms. Copies of the collection
forms are included in Attachment 1.

Sulfide

Per the laboratory report job narrative for the March 12, 2018 semiannual monitoring event (LAl
2018), sulfide was not detected by screening in any of the groundwater samples. Furthermore,
cyanide spike recoveries in the laboratory quality control matrix spike and matrix spike duplicate
samples collected from monitoring well ATC7-20 were within control limits and showed no

evidence of matrix interferences.

Future Sample Screening

The presence of chlorine or sulfide in groundwater can cause matrix interferences, resulting in
cyanide analytical results with negative bias. To rule out the possibility of such interferences,
future sampling events will include the following screening and preparation:

e Groundwater samples will be field-screened for chlorine using LaMotte test paper. When
chlorine is identified above the test paper detection limit (10 ppm), samples will be
dechlorinated with sodium thiosulfate. The results of the field-screening (including
detection limits) and dechlorinating processes will be reported on the sample collection
forms.

e |f necessary, groundwater samples may be field-screened for sulfide using test paper, such
as Sigma-Aldrich® lead acetate paper. The results of the field screening (including
detection limits) would be reported on sample collection forms.

e Prior to WAD cyanide analysis, laboratory testing for sulfide will be conducted using either
lead acetate test paper or U.S. Environmental Protection Agency Method 376.1 or 376.2.
Test results (including detection limits) will be included in the laboratory analytical report.
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If sulfide is detected and treatment with bismuth nitrate is required, the treatment
method will be described in the laboratory report job narrative.

The screening approach described above will continue through 2020 when the results will be re-
evaluated during the Third 5-year Periodic Review.

If you have questions regarding the content of this technical memorandum, please contact Ryan
Reich at (509) 327-9737 or rreich@landauinc.com.

LANDAU ASSOCIATES, INC.

I }/m/QLf‘”Q‘?

Ryan Reich, LG
Senior Project Geologist
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Summary of Groundwater Monitoring Well Measurements

Avista Hamilton Street Bridge

Spokane, Washington

Date Measured: 7/l Q, 1 ‘
Field Personnel: " Chane  odtke
Depth to Groundwater - below
Well Number Time PVC casing (feet)
ATC7-20 q.2s 14. 70
MW2-20 HS0 1 7.0
MW2-40 .4 [6-7¢
MW4-20 qQ-.(u [5.49
MW7-90 q.93 1S M
MW8-20 g.50 0. 34
MW8-90 %3¢ 2322
MW9-20 &0 FET
MWS-100 v A0 (4.5
River Stage 930 3.2¢6

NM = not measured
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Groundwater/Surface Water
Sample Collection Form

PROJECT Avista HSB PROJ. NO

236042
EVENT Marlh J0i¢ & Lo

SAMPLENO. AT( 7-20 - O 311/6

DATE COLLECTED 3 Z!d Zﬂ() ™MEID 'S S
(/]
weather % /Sun COLLECTOR Shane Kostka
7 Znane Tostka

WATER LEVEL/WELL/PURGE DATA

Sample Type: Groundwater D Surface Water [_]) Otner

Depth to Water (ft) L ‘: i .é 8 Time El 'L S Meas. From: D Top of Protective Casing @Top of Well Casing
Well Casing Type: (x] pvc ] staintess Steel [] Fiberglass Casing/Well Diameter (", whole no.); 2
Welt Condition: Secum@m NO) Damaged (YES&r, Describe Above ground monument

ATC7-20

Sample Location:

Begin Purge:  Date/Time 3/[2 /I@ | J:03 Casing Volume (gal):  {. p] VOLUME OF SCHEDULE 40 PVC FIPE
¥ L4 4
End Purge: DatefTime -5 /12 /[ﬁ | O - S 0 Purge Volume {(gal): 3-'_:2 Diameter 0.D. 1D Volume Wt. Water
L {inch} {inch) {inch} {galfin fi {Ibs/In fi
Total Depth of Welt {ft. below top of well casing} 22.3 1.25 1.660 1.380 0.08 0.64
2 2.375 2067 017 1.45
Casing Volume Calculalion § 223 - { "1 » é@ W07} = l . 3 4 4.500 4.026 0.66 5.51
6 1.47 12.24
Purge Water Disposal o: [x] 55-gal drum [} storage Tank [} Ground [_Jother
Vol. Purged Temp. Cond, DO pH ORP Turbldity DTW
(gal) {"C) (uSIcu& {mg/L) (Su) {mV)_ (NTU) (Ft) Comments/Observatlons
3 1646 5 5.5(2 .10 S b |
26 'Q.‘T Z .63 j,.ag 753 ¥l [
3.9 .05 ézb .74 .94 4.5 0.80 (Y 4§
SAMPLE COLLECTION DATA
Sample Collected With: ) saiter X} PumprType Perl - Pitmgy
[
Made of: [dstaintess seet [ pvc [ Teon [} Polyethylene [X] Dedicated (L] Other
Decon Procedure: E Liquinox Wash D Tap Rinse E‘ D! Water [Zl Dedicated D Other
Sample Description (color, turbidity, odor, sheen, etc.): (le wrs LO I 0rledy Vo oder gr Sheen
5 5
Chlorine (measured with test strips)
Initial concentration: : I O EPM Sodium Thiosulfale added: (drops) Sodlum Thiosulfate added: (drops)
Concentration: {ppm) Concentration; {ppm)
Sodium Thigsulfate added: (drops) Sodium Thiosulfate added: {drops)
. Concentration: {ppm} Concentration: (ppm)
Containers | ANALYSIS Preservative
b 8270 PAH Nore
% WAD cyanide wih_(  dropsof ¢ Sodium Thiosulfate NaOH
£ [Total Metals (As) (Hg) ~ NO3
% |Dissolved Metals (As) Lab Filtered

Duplicate Sample No(s): MS’ MS D

Comments:

B Vew Palsd g mognawmesr
A"

Slgnature:

FZ
e

3/9/2018 SASHAREDOC\000MarkelTI\Landau Logos\HSBgwFORM-2018 ATC7-20

Date

3 /12)18
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PROJECT
LANDAU EVENT

ASSOCIATES

Avista HSB PROJ. NO

236042
March Q01 Cw 3

Groundwater/Surface Water

SAMPLENO. MW )l-Y0~031219

DATE COLLECTED ﬂ i? {Ig

mve 1528

Sample Collection Form

weaTHER 9 9( /Iu—\

COLLECTOR Shane Kostka

WATER LEVEL/WELL/PURGE DATA

Sample Type: Groundwater D Surface Water Other
Depth lo Water (fl) f 6 75 Time: ' ’ S 0 Meas. From: D Top of Protective Casing E Top of Well Casing
Well Casing Type: m PVC D Stainless Steel D Fiberglass Casing/Well Diameter (", whole no.): 2
Well Condition: Secure @or NO) Damaged (YES @ Describe Above ground monument
Sample Location: MW2'40
Begin Purge:  Date/Time 5! 1 } lfa 1158 Casing Volume (galy v S VOLUME OF SCHEDULE 40 FVC PIPE
End Purge: Dale/Time 3/;1’ [‘(, l; 2.0 Purge Volume {gal}: l ,S Diameter 0.D. 1.D. Volume WL Water
{inch} {inch) {inch) {galfln ft} {ibsfIn ft}
Total Depth of Well (ft. below top of well casing) 43.0 1.25 1.660 1.380 0.08 0.64
v S 2 2.375 2.087 0,47 1.45
Casing Volume Calculation: { 43 0 - f 6 1 15 30.17) = { 4 4.500 4.026 0.66 5.51
6 1.47 12.24
Purge Water Disposal to: EI 55-gal drum I:I Slorage Tank D Ground DOther
Vol. Purged Temp. Cend. DO ORP Turbidity DTW
{ ag (°C) (uSicm) {mg/L) #SU) (mV) U) {ft} Comments/Observations
| 073 Ys3  _b l% 16.76
3 0l o b1l LB 755 36 Tb.7y
-&.s O 53 ) %5 719 3.56 1573
SAMPLE COLLECTION DATA
Sample Collected With: (] mater (X} PumprType |)cv*.‘ ~ Pump
Made of: [:IStainIess Steel I:I PVC [:] Teflon D Polyethylene EI Dedicated D Other
Decon Procedure; E' Liquinox Wash [:I Tap Rinse E] DI Water IZ. Dedicated D Other
Sample Description (color, turbidity, odor, sheen, efc.): [ ((’ ur CO lo -~ ,f )) no gdor O Theen
7 7
Chlorine {measured with test strips)
Initial concentration: Z / U P ﬁ““ Sodium Thiosulfate added: Seodium Thiosulfate added:
Concentralion: Concentration:
Scdium Thiosulfate added: Sodium Thiosulfate added:
Concentration: Concentration
Containars | ANALYSIS Preservative
1 8270 PAH _ None
1 WAD cyanide witn (/) drops of e S odium Thiosuliate NaOQH
2 Tatal Metals_(As) (Hg) NO3
1 Dissolved Metals {As) Lab Filtered
Duplicate Sample No(s):
Comments:
Signature: Date -{/ fa ,I%
Y e 4 =
9/2018 SASHAREDOC\000Market\TIN.andau Logos\HSBgwFORM-2018 MW2-40 Landau Associates



Avista HSB
March ol 8

PROJ. NOQ.

236042
6w

PROJECT
LANDAU EVENT
ASSOCIATES

SAMPLE NO

Groundwater/Surface Water

DATE COLLECTED ’;[ {3 [ L]

Muwld-20 -03121%

TIME l’_'tl.gS

Sample Collection Form

weatheR |4 °C /S\AA

COLLECTOR Shana Kostka

WATER LEVEL/IWELL/PURGE DATA

Sample Type E Groundwaler I:I Surface Waler (] other
Depth to Water (ft) l B Time: { ‘5: }0 Meas. From: D Top of Protective Casing E Top of Well Casing
Well Casing Type: Iz. PVC D Slainless Steel |:| Fiberglass Casing/Well Diameter {*, whole no.): 2
Well Condition: Secure@%r NO) Damaged (YES Describe Above ground monument
Sample Location: MWZ"ZO
l_ e e e e
Begin Purge Date/Time 3/?2 If '6, , 3 |1 U Casing Volume (gal): !'0 VOLUME OF SCHEDULE 40 PVC PIPE
End Purge Date/Time _5 /I 2 If bl l (1 P 3- d Purge Volume (gal): 3'0 Diameter O.D. 1.D. Volume Wt. Water
! 7 {inch} {inch} linch) {galfin ft) {IbsAin )
Total Depth of Well {ft. below top of well casing) 22.5 1.25 1.660 1.380 0.08 0.64
q 0 2 2,375 2.067 0.17 1.45
Casing Volume Calculation: { 22 5 - l 6 . L’ }o7)= l . 4 4.500 4.026 0.66 551
6 1.47 12.24
Purge Water Disposal to: E 55-gat drum I:I Storage Tank [:I Ground DOthar
Vol. Purged Temp. Cond. Do pH ORP Turbidity DTW
{gal) ("C) (uS.ft_:'m) (mgfL}) {Su) {mV) (_!’dTU) {ft) Comments/Observations
(L0 535 _43 183 7.75 323 Si4§ 16.9y
20— $35 93 Hg30 J71 =I.1 335 jhay
3.0 539 92 q482 185 ?ﬁ- 6.il _1bg9Y4
SAMPLE COLLECTION DATA
Sample Collected With [] saiter (X} PumpType Per. = pump
Made of: [:ISlainless Steel I:I PVC D Teflon D Polyethylene EI Dedicated D Other
Decon Procedure: EI Liquinox Wash l:. Tap Rinse E DI Water EI Dedicated |:I Other
Sample Description (color, turbidity, odor, sheen, etc.): C [ ewr (0lpr [CJ) nu pgdor 0~ Sheen
&4 7
Chlorine (measured with test strips)
Initia! concentration: '4 { 0 #9 P [ Sodium Thiosulfate added: Sodium Thiosulfate added:
Concentration: Concentration:
Sodium Thiosulfate added: Sodium Thiosulfate added;
Concentration: Concentration;
Containers | ANALYSIS s vae
1 B270 PAH Nona
1 WAD cyanide with () drops of )ﬁs odium Thiosuifate NaOH
2 Tolal Melals (As) (Ha) NO3
1 Dissolved Metals (As} Lab Fillered
Duplicate Sample No(s): -
Comments: o
Signature: Date -5 / [ ‘2/ / 8

7

3/9/2018 SASHAREDOC\000Market\T\Landau Logos\HSBgwFORM-2018 MW2-20
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PROJECT Avista HSB PROJ. NO. 236042
LANDAU EVENT March A01H Lo
ASSOCIATES
SAMPLENO, MW 7-90 23416
Groundwater/Surface Water DATE COLLECTED 3&;[{5 TME 1530

Sample Collection Form

—t
weatuer 1 6°( / S~ COLLECTOR Shane Kostka

WATER LEVEL/WELL/PURGE DATA

Sample Type: Groundwater Surface Water

Depth 1o Water (ft) !.S ol ’

[:I Other

Time: I-bl 56 Meas. From:

D Tep of Protective Casing

[X]J Top o Well Casing

Well Casing Type: E. PVC D Stainless Steel D Fiberglass Casing/Well Diameler (", whale no.) 2
Well Candition: Secure r NO) Damaged (YES Describe Above ground monument
Sample Location: MW7'90
Begin Purge:  Date/Time / I Lf 335 Casing Volume (galy: ! 9.3 [ VOLUME OF SCHEDULE 40 PVC PIPE
} { y, :
End Purge: Date/Time 5 / / ‘1 I { ‘b B ‘ S 1’33 Purge Volume (gal): ] q.é Diameter C.D. 1.D. Volume Wi. Waler
’ T/ {inch} {inch} {inch) (galin ft) {tbs/n fi]
Total Depth of Well {ft. below top of welf casing) 92.7 1.256 1.660 1.380 0.08 064
2 2.375 2.067 0.17 1.45
Casing Volume Catculation: (927- 1 3. [ | ORI | a_, Jd 4 4,500 4.026 0.66 551
6 1.47 12.24
Purge Water Disposal lo: [2] 55-gal drum D Storage Tank D Ground DOther
Val. Purged Temp. Cond. Do pH ORP Turbidity DTW
{gal (°C) _éuSIcm) émgf? ’,(SU) (mV) {NTU} (9 Comments/Observalions
| 3. .70 _3&6 . GT 74.6 235] 15.4A
26.9 169 34S 125 72,98 Bi-é_ 439 15.23
396 (l.jo 396 1.2% 194 93 34 [543
SAMPLE COLLECTION DATA
Sample Collected With: ] Baier X PumpiType Sub - Pump
Made of: [] staintess Steel [ pvc [] Teton [} Potvethylene [X] Dedicated [ other
Decon Procedure: E Liquinox Wash |:| Tap Rinse IZ] Ol Water @ Dedicated D Other
Sample Description {color, turbidity, odor, sheen, etc.); C Ee()r , (0 lo-le 5 ne @ da £ Gr Sheén
pd 4
Chlorine {measured with test strips)
Initial concentration: 4 [ D F F o Sodium Thiosulfate added Sodium Thiosulfale added:
Concentration: Concentration:
Sodium Thiosulfate added: Sodium Thiosulfate added:
Concentration: Concentration:
Containers | ANALYSIS Preservaiive
a3 8270 PAH ~ None
a WAD cyanide wih  (/ drops of > Sodium Thiosulfate NaOH
| Tota! Metals (As) {Hg) NO3
a Dissolved Metals (As) Lab Filtered
£
Duplicate Sample No{s): MWZO"BO ( q ' SU )
-
Comments:
Signature: Date 7 / /4 / /%
7 7

9/2018 S\SHAREDQC\000Mar ket\T ALandau Logos\HSBgwFORM-2018 MW7-90
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PROJECT  Avista HSB PROJ. NO. __ 236042
LANDAU EVENT Murch dp1% 64w
ASSOCIATES

SAMPLENO. MW Y-20 ~04 117

Groundwater/Surface Water

DATE COLLECTED 32!2[[6 TIME | 4 50

Sample Collection Form

weatHeER {7 9( / S COLLECTOR Shane Kostka
y Shane Kastka

WATER LEVEL/WELL/PURGE DATA

Sample Type: Groundwater Surface Water D Other
'
Depth to Water (ft) I 5 - 'j l Time: [ 6 '-20 Meas. From: D Top of Protective Casing ETop of Well Casing
Well Casing Type: PVC [ stainless Steel [} Fiberglass CaslngmWell Diameter (", whole no.): 2
Well Condition: Secure or NO) Damaged (YES Describe Above ground monument
Sample Location: MW4'20
L}
Begin Purge:  Date/Time 3 / MI [P f 6 el Casing Volume {gal): l.O VOLUME OF SCHEDULE 40 PVC PIPE
o
[
End Purge: Date/Time 3/'2 “ ‘ﬁ . l_‘ o L’(\ Purge Volume (gal): S' o Diameler 0.D. 1.D. Volume Wt. Walter
7 {inch} {inch) {inch} {gal/in ft) {tbsfin ft}
Total Depth of Well (ft. below top of well casing) 21.8 1.25 1.660 1.380 0.08 0.64
X 2 2.375 2067 0.17 1.45
Casing Volume Calculation: { 21.6- | 5 y .')\ Ha.17) = l o 4 4.500 4.026 0.66 5.51
6 1.47 1224
Purge Water Disposal to: [x] 55-gal drum () Storage Tank [} Ground (J other
Vol. Purged Temp. Cond, DO pH ORP Turbidity DTW
{gal) (°C}) g:stcm) (mglla (S.U) (mVv) (NTU} (ft) Commenis/Observations
(-0 0.3 YA 2.9 737 i01% 1.0c S
4.0 (433 LH0 2.62 131 1050 LI% (5.4
3-0  joso SHo 3,57 733 1058 AN (544
SAMPLE COLLECTION DATA
| -
Sample Collected With: (] sailer X pumpmype  Perl = Pump
Made of: DStalnless Steel I:I PVC D Teflon D Polyethylene E Dedicated [:I Other
Decon Procedure: E' Liquinox Wash I:I Tap Rinse E DI Water EI Dedicaled (:I Other
Sample Description {color, turbidity, odor, sheen, etc.): C [ grv, O 0[0 ~lesy, no oder or shgetn
Fi rd
Chlorine (measured with test strips)
Initial concentration: A {0 2 inn Sodium Thiosulfate added: Sodium Thiosulfate added:
Concentration: Concentration:
Sadium Thiosulfate added: Sodium Thiosulfate added:
Concentration: Concentration:
Contalners | ANALYSIS CECDFTS
1 8270 PAH None
1 WAD cyanide wih (D drops of >Q;S odium Thiosulfate NaOH
-
2 Tolal Metals (As) (Hg) NO3
1 Dissclved Metals {As} Lab Filtered

S,

Duplicale Sample No(s):

Comments:

Signature:

3/9/2018 SASHAREDOC\C0OMarkef\TiLandau Logos\HSBgwFORM-2018 MW 4-20

Date 5/! Z‘/"Hd

Landau Associates
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