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Abstract

Areas of the Spokane River and its banks have been impacted by contaminants such as arsenic,
cadmium, lead and zinc as a result of mining activities taking place in the Silver Valley area of
North Idaho and surrounding region. The U.S. Environmental Protection Agency (EPA) and
Washington State Department of Ecology (Ecology) have identified specific locations along the
Spokane River for remedial action based on potential human and ecological exposures in the
Record of Decision for the Bunker Hill Mining and Metallurgical Complex Operable Unit. The
areas of recreation that were identified for remedial action are associated with areas that have a
fine-grained sediment composition which is more commonly enriched by heavy metals. Cleanup
of the identified beaches started in 2006. The beach cleanups that were undertaken are:

e 2006: Starr Road (~ river mile 94.7)

e 2007: Murray Road (~ river mile 94.2, Island Complex (~ river mile 95) and
additional work at Starr Road

e 2008: Harvard Road (~ river mile 92.7)

e 2010: Flora Road (~ river mile 89.1); additional work was done in 2012

e 2012: Barker Road North (~ river mile 90.4), Islands Lagoon (~ river mile 84.3),
and Myrtle Point (~ river mile 84.9)

The purpose of this Monitoring, Sampling and Analysis Report (MSAR) is to document the
findings of the November 27, 2013 sampling of the Starr Road, Island Complex, Murray Road
and Harvard Road beach sites and the April X, 2014 observational site visits of the Flora Road,
Barker Road North, Myrtle Point and Islands Lagoon beach sites as a part of the long-term
monitoring of the Spokane River Shoreline Sediment Sites following the approved Monitoring,
Sampling and Analysis Plan (MSAP) that was developed in fall of 2013. This report will
support periodic reviews of the cleanup actions taken at each of the shoreline sediment sites.

Background

The Spokane River Shoreline Sites are located between Upriver Dam and the Idaho state line
(Figure 1). The Sites are associated with State Park recreational land and are heavily used by
humans and ecological receptors. Following is a general description of each of the Sites that
were remediated by Ecology and are covered in this MSAP. Further discussion of the history of
the sites and the remediation actions done at each of the sites can be found in Spokane River
Beaches Capping Construction Completion Report (GeoEngineers 2013).
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Figure 1. Overview of Spokane River Beach Cleanup Site Locations
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In September 2002, the United State Environmental Protection Agency (USEPA) established
Risk-based Screening Concentrations (RBC’s) for the sites along the Spokane River in
Washington as a part of the Bunker Hill Mining and Metallurgical Complex, Operable Unit
Record of Decision (ROD). The RBC’s were adopted as site-specific levels protective of human
health and are displayed below in Table 1. The cleanup of the beach sites occurred prior to
Washington State adopting freshwater sediment cleanup levels for the protection of ecological
health, however an estimated appropriate range of sediment cleanup guidelines (SCG) based on
current research were made and were used to help delineate remediation areas at each of the
beach sites that were identified as critical habitat. Both the RBCs and SCGs are provided in

Table 1.
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Table 1: RBC’s from USPEA’s ROD and SCGs

Contaminant RBC SCG 1%?
Arsenic ~10 (background) 33-51
Cadmium 49 3-5
Lead 700 128 - 430
Zinc 17,109 270 - 459

(all values mg/kg)

2013 Sampling Event Study Areas

An aerial photograph of each site that depicts the area that was remediated and also the locations
of samples collected during the 2013 sampling event can be found in Appendix A.

Starr Road: The Starr Road Site is adjacent to River Road just downstream of the Idaho state
line. During the spring runoff, the area of concern at the Site is underwater but is exposed during
the summer and fall low flow period. Surrounding the Site to the north is a small area of trees
surrounded by brush located on the steep slope directly adjacent to the Site. During remediation
activities, the trail was enhanced to provide access to the Site from River Road. The river bar
area bordering the fine-grained depositional area to the south, acting as a barrier to the main flow
of the Spokane River, contains fish spawning sized gravel intermixed with fine-grained
sediment. Approximate total area: ~ 3.0 acres.

Murray Road: The Murray Road Site is adjacent to River Road. During the spring runoff the
area of concern at the Site is underwater but is exposed during the summer and fall low flow
period. Surrounding the Site to the north is a small area of trees surrounded by brush located on
the steep slope directly adjacent to the Site to the north. In the upriver direction of the Site is a
recreational trail area that is sparsely covered by trees and small brush which the River flows
through during times of high flow. The river bar area bordering the fine-grained depositional
area to the south, acting as a barrier to the main flow of the Spokane River, is heavily armored
with river cobble. Approximate total area: ~ 1.4 acres.

Island Complex: Access to the Island Complex Site is from a gravel trail that was enhanced
during cleanup activities from a parking lot adjacent to the river near Exit 299 on 1-90. Portions
of the Site are contained within Riverside State Park, and the Site is a popular recreation area.
The Site contains a backwater area that has served as a depositional zone for fine-grained
contaminated sediments. The Spokane River flows by the Site to the north year-round, and
during the spring runoff the River flows in a side-channel to the south and west of the Site. The

! Long E.R. and L.G. Morgan. (1991). The potential for biological effects of sediment-sorbed contaminants tested
in the National Status and Trends Program. NOAA Technical Memorandum NOS OMA 52, National Oceanic and
Atmospheric Administration, Seattle, WA, 175 pp + appendices

2 MacDonald D. D., C.G. Ingersoll and T.A. Berger. (2000). Development and evaluation of consensus-based
sediment quality guidelines for freshwater ecosystems. Arch. Environ. Contam. Toxicol. 39, 20-31.

¥ Michelsen, T. (2003). Phase Il Report: Development and recommendations of SQV’s for freshwater sediments in
Washington State. Avocet Consulting. Publication Number: 03-09-088.
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main river channel area to the north and the seasonal side-channel to the west bordering the fine-
grained depositional area contain fish spawning-sized gravel intermixed with fine-grained
sediment. During cleanup work, a multi-layered soil cover was placed over contaminated
sediments, and native trees and shrubs were planted to stabilize the bank in the backwater area
that is formed during high flows. In addition, river gravels were placed below the Ordinary High
Water Mark to act as a part of the cover and limit erosion. Approximate total area: ~ 0.25 acres.

Harvard Road: The Harvard Road Site, located on the north side of the Spokane River and just
downstream of the Harvard Road Bridge. The Site is accessed through an unimproved dirt road.
The Site acts as both as a recreational area for river users and a rainbow trout spawning area.
The portion of the Site closest to the bridge acts as a gravel boat launch and is separated from the
rest of the Site by large boulders that were placed during cleanup activities to prevent vehicular
traffic from accessing the remaining part of the Site. Also during cleanup activities, fish
spawning-sized gravel was placed as a part of the cap to promote rainbow trout spawning at the
site. The area downstream of the Site is sparsely covered in vegetation during low flows and is
heavily armored in cobble-sized rock. Approximate total area: ~ 0.60 acres.

Flora Road: The Flora Road Site is accessed via a short footpath that leads down from the
Centennial Trail. During the spring runoff parts of the recreational shoreline area of concern is
underwater but is dry and exposed during the summer and fall low flow period. The resulting
exposed areas provide an area associated with recreational activity in areas with fine-grained
sediment. The area adjacent to the Site to the east is sparsely covered with brush underlined
predominantly with gravel and sand with the area adjacent to the Site to the west occupied by
cobble- and boulder-sized river rock. Approximate total area: ~ 0.30 acres.

Barker Road North: The Barker Road North Site is located upstream of the Barker Road Bridge
along the north bank. During the high flow spring runoff parts of the shoreline area of concern
can be flooded but are exposed and dry during the summer and fall low flow period. The Site is
surrounded by residential land to the north and east of the Site. The ease of access to the Site
from Barker Road and the level plane of the Site provide an area associated with high
recreational activity, primarily as a canoe and kayak launch site in areas of fine-grained
sediment. Approximate total area: ~ 0.40 acres.

Myrtle Point: The Myrtle Point Site is easily accessible from the adjacent Centennial Trail along
the southerly bank and upstream of the Centennial Trail Footbridge. The Site is located on the
upstream end of a bend of the Spokane River providing for slow current water that is associated
with recreational activity in areas with fine-grained sediment. Access to the Site is gained via a
footpath leading from the Centennial Trail. During the spring runoff, parts of the recreational
shoreline area of concern is underwater but becomes dry and exposed during the summer and fall
low flow period. Adjacent to the Centennial Trail and surrounding the Site to the east and west
are areas heavily covered with small trees and brush. Approximate total area: ~ 0.05 acres.

Islands Lagoon: The Islands Lagoon Site is upstream of the Centennial Trail Footbridge. The
Site is bounded by large basalt monoliths and gravel bars within the main channel of the Spokane
River, providing a calm water area associated with high recreational activity in areas with fine-
grained sediment. During the spring runoff, parts of the recreational shoreline area of concern at
the Site is underwater but is exposed during the summer and fall low flow period. Adjacent to
the Centennial Trail and surrounding the Site to the south are small slopes covered with trees and
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brush. The area adjacent to the Site to the west is sparsely covered with brush underlain
predominantly with gravel and sand. Approximate total area: ~ 0.05 acres.

Sampling Procedures

Sample Collection

On November 27, 2013, materials were collected from stations distributed over the Island
Complex, Starr Road, Murray Road and Harvard Road Sites that targeted material that was
deposited on top of the surface layer of the respective caps following the protocols outlined in
the MSAP. Sample locations were determined in the field and were based on where remediation
activities occurred, previous sampling results, surface geology, and sediment depositional
patterns. Four to five discrete stations were sampled at each site (Table X). Appendix A
includes figures of the remediated area at each beach site in addition to depicting the locations of
the discrete stations that were sampled at each site.

Soil/sediment collected from each station was homogenized as a single sample. Upon collection,
materials were placed in 1-gallon zip-locking plastic bags. Each bag was labeled with proper
identification of sample location, date and time. Samples were named according to each location
number and the name of the site. A handheld Trimble Global Positioning System (GPS) unit
was used to record the coordinates of each sample location. Photographs were also taken of each
sample location and can be found in Appendix B. Decontamination of sampling equipment was
conducted between samples following the protocols in the MSAP. Samples were stored in a
refrigerator in the Ecology ERO sampling room until the samples were prepared for chemical
analysis. A field duplicate sample was collected however during transportation back to the ERO
sampling the plastic zip lock bag containing the material was accidently opened and the material
became potentially compromised. The material for the duplicate sample was not sent to the
laboratory for analysis.

Sample Preparation Procedure

Sample preparation was performed in the Ecology ERO sampling room. Each of the samples
were dried out prior to sieving. Material that passed the 2mm sieve was collected, placed in
glass jars and appropriately labeled for shipment Manchester Environmental Laboratory (MEL)
for analysis. All material that did not pass the 2mm sieve was properly disposed of following the
MSAP.

Sample Analysis
Samples were analyzed at MEL on January 21, 2014 following the procedures outlined in the
MSAP.

Field Observations
At each beach site, field observations were noted in the monitoring log (Appendix B). General
areas of focus for inspection at each site were:
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e Integrity of the Gravel Cap: Noted whether the cap is intact and undamaged. If it is
damaged, noted the extent of damage and suspected or apparent cause(s). Noted if
any debris has accumulated on top of the cap.

e Sediment Deposition Patterns: Noted whether sediment or other materials have
deposited on or near the cap since the cleanup or last monitoring event.

e Health of Introduced Vegetation: At some of the shoreline sites, plantings were
utilized as a part of the remediation. Noted the success (health) of those plantings,
estimated growth from the previous monitoring event and if other (non-introduced)
vegetation has established.

Sampling Results

The results of the analytical testing of each of the samples can be found in Table 2.
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Table 2: Analytical Results of the 2013 Sampling Event.

Analyte (mg/kg)
Arsenic Cadmium Lead Zinc
RBC ~10 49 700 17,109
SCG 33-51 3-5 128-430 270-459
Site Sample ID
IC1 15.6 195 872 1830
Island IC2 16.6 3.09 147 524
Complex IC3 16.8 16.8 733 1520
IC4 11.2 5.94 308 1120
Starr 1 9.52 3.99 147 643
Starr 2 10.2 2.82 89.2 412
Starr Road Starr 3 5.82 1.46 56.5 289
Starr 4 5.90 2.23 86.8 533
Starr 5 6.63 3.85 146 623
Murray 1 10.9 2.01 74.1 365
Murray 2 7.82 2.19 186 530
E"(;J;éay Murray 3 | 10.8 2.33 71.3 366
Murray 4 8.69 0.312 20.6 92.4
Murray 5 17.4 4.57 151 650
Harvard 1 8.72 3.28 260 820
Harvard Harvard 2 7.84 2.49 158 757
Road Harvard 3 10.5 14.0 336 1510
Harvard 4 6.70 14.8 407 1390
Discussion

Contaminant concentrations ranged between the four sites that were sampled in addition to
within each site. Arsenic, cadmium and lead showed a decreasing trend as you move
downstream between the Island Complex site and Murray Road. However, contaminant
concentrations saw an increase at Harvard Road in comparison to the Murray Road site, the
closest site upstream. It was also observed that the highest concentrations found at Harvard
Road for all four contaminants were from samples that were collected further up on the shore
potentially indicating that the Harvard Road site acts as a depositional area during high-flows
and as the flows decline the material from the lower parts of the site is removed leaving
relatively uncontaminated material behind.
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The results were compared to samples collected prior to remediation efforts (Table 3). At each
of the beach sites, contaminant concentrations were generally less after the remedial actions. At
the Island Complex site, similar results were found after the post-remediation sampling. This is
most likely due to the significant amount of new material that was observed at the site that had
been deposited since the remedial action. This is indicates that potential upstream sources exist
that are likely to impact the Spokane River in the future.

Due to the little to no change in the contaminant concentrations at Island Complex, it is
recommended that additional sampling occurs at the site as a part of the 2014 sampling event of
the further downstream sediment sites.

At the locations that were not sampled as a part of the 2013 sampling event (Barker Road North,
Flora Road, Myrtle Point and Islands Lagoon) observations were noted in the monitoring log. It
was generally observed that each of the locations the remedy was intact with little to no
additional sediment accumulation had occurred.
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Table 3: Sampling results prior to remedial actions at each site.

Analyte (mg/kg)
Arsenic Cadmium Lead Zinc
Site Sample ID
IC1 <24 - 48 497
IC2 <34 - <36 656
Complext | 1€ =52 ' = =
IC4 <47 - 144 1919
IC5 <40 - 105 1130
SRUP1 36 16 1760 3020
Starr Road | SRUP2 39 20 326 3300
(2004)° SRUP3 39 16 1390 4460
SRUP4 33 15 630 3690
Murray 1 28.3 10.1 584 2710
Murray 2 22.6 7.12 466 2670
Murray 3 18.1 13.1 268 2400
Murray 4 22.3 6.56 405 2590
Murray 5 19.5 7.13 611 2300
g‘;laréay Murray 6 30.6 8.4 653 2670
(2007) Murray 7 27.7 114 739 2100
Murray 8 32.0 7.14 509 2670
Murray 9 26.6 8.68 808 2300
Murray 10 22.1 11.2 351 2000
Murray 11 18.0 7.64 866 1800
Murray 12 31.1 16.6 1710 2720
Harvard 1 16.5 8.48 414 1670
Harvard 2 20.9 7.99 103 2850
Harvard Harvard 3 17.6 8.35 414 2840
(RZ%%d? Harvard4 | 19.2 10.2 628 2420
Harvard 5 16.7 9.8 816 2680
Harvard 6 16.8 114 453 2980

* Samples were analyzed using a hand-held X-Ray Fluorescent device
®U.S. Army Corps of Engineers. WA Recreational Sites Starr Road and Island Complex Field Sampling Report.
2005. Prepared for U.S. Environmental Protection Agency.
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Appendix A. Sampling Locations at Beach Site
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Figure A-1. Island Complex
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Figure A-2. Starr Road
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Figure A-3. Murray Road
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Figure A-4. Harvard Road
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Appendix B. Monitoring Check-List Forms and Site Photos
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Spokane River Metals Beach Sites
Site-Visit Monitoring Log

Site Name: :E&\C* nC (V O P'Q X Date of Visit: _[[/27/13

Person Filling Out the Form: Q’ D ow \) \3

Were sediment samples collected? YES X NO____If YES, how many?_i_’L

Sediment Deposition Patterns

Has additional sediment deposited on or near the cap since the last monitoring event?
YES_¥__ NO
If YES, note the areas and amount of newly deposited sediment:

]
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Signage and Pedestrian Access

Condition of pedestrian access pathways and signage if placed as a part of the remedial action:
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Vegetation Health

Note the success (health) of plantings that were used as a part of the remedy:

D

( { - o ., 7 . 7 .
- Q\h’"-/ ai— > J O /i? O & oOfc. na { }0’!" 't T I'"’.") ’ owrée PF? ""“’l*/"/’/(’
J
alted dye site

—Var.od gte A

Estimated amount of growth since last monitoring event:

—gevera | Vache,

Has additional (non-introduced) vegetation established on the cap?

YES_X NO

If YES, note the areas and types of new vegetation and is estimated growth since the last
monitoring event:

£ dne corde bric

|

\ -
~lweeds A asecs ) g
4 Vet fen anted FpC €02 S

[ —seme /OH'-*L(" s ha

- VRSN

Gravel Cap Observations

Is the gravel cap intact and undamaged? YES NO_ <

If NO, note the areas/extent of damage and suspected or apparent cause(s):

/ % /
. E romée 1 /g iy

~34+ aroa S e G oo, febric s Nt T, ome ﬁ oS

- MO a’reas

. / [ i
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mia Akl # 4'7/:).(0)_;. s

Note any debris that has accumulated on top of the cap:

Rl VO d Y Ay bt s

Effect of cap, if any, on beach area immediately up-stream or downstream (e.g. erosion, bulk-
heading):
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Photo Log

Photo ID

Description
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Spokane River Metals Beach Sites
Site-Visit Monitoring Log

Site Name; __ O+ar ¢ Qon A Date of Visit: _| ‘/f’ff/f 3

A
Person Filling Out the Form; @, (\Q ~ <t

\J\

Were sediment samples collected? YES ~ NO___If YES, how many?

Sediment Deposition Patterns

Has additional sediment deposited on or near the cap since the last monitoring event?

YES_X __ NO___
If YES, note the areas and amount of newly deposited sediment:

e & v | - 1 s . = i
; AL AT AR \}) Wall svall 1\3(07- M xed \IV'Tl('\f\*A\ fwe  Slugse |
O ; J

= z‘j; ‘( he Cop.
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Signage and Pedestrian Access

Condition of pedestrian access pathways and signage if placed as a part of the remedial action:

NS 9 > < } | | ] 5
-0V( -";tf/J‘-‘V\ W\ \1."4 ~ Mod . [ e ?",’ dve 16 (cchk of Use

)
C . ~ N
—5 402 (\«:"n wi
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Vegetation Health

Note the success (health) of plantings that were used as a part of the remedy:
[ a
NA

Estimated amount of growth since last monitoring event:

o

Has additional (non-introduced) vegetation established on the cap?

YES_# NO

If YES, note the areas and types of new vegetation and is estimated growth since the last
monitoring event:

\ \ \ A s
— manoT w g\ ‘_\‘N'}w*\'\ ‘N Sewm g avreas

Gravel Cap Observations

Is the gravel cap intact and undamaged? YES X NO

If NO, note the areas/extent of damage and suspected or apparent cause(s):

Note any debris that has accumulated on top of the cap:

’ ” T Can N 2
— Sownl O \‘\4\/\ ¢

Effect of cap, if any, on beach area immediately up-stream or downstream (e.g. erosion, bulk-
heading):

Neone
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Photo Log

Description
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Spokane River Metals Beach Sites
Site-Visit Monitoring Log

Site Name: /M VAR RSy Qu/\ A, Date of Visit: [ / 2/13

\
&
Person Filling Out the Form: (5 : DJN : ) /\.\)

Were sediment samples collected? YES_ 2> NO_____ If YES, how many?—gi_

Sediment Deposition Patterns

Has additional sediment deposited on or near the cap since the last monitoring event?

YES NO
If YES, note the areas and amount of newly deposited sediment:

% v | . [ t = | P \ .
~ iwg “\”‘;r"‘ Aed  Material on Top "‘T// imtermixed L/ /A

Crave | lay e r—
Q) ’ /

Signage and Pedestrian Access

Condition of pedestrian access pathways and signage if placed as a part of the remedial action:

;
—what
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Vegetation Health

Note the success (health) of plantings that were used as a part of the remedy:

[ P 5 <« 0 i / / u_e—/l\vf, \
NA’ - Cap & mvy (vv-f- 'w/‘fjfzﬂ:s net well B335 72%d )

)

Estimated amount of growth since last monitoring event:

e

Has additional (non-introduced) vegetation established on the cap?
YES_* NO
If YES, note the areas and types of new vegetation and is estimated growth since the last

monitoring event:

5
9 { e ( C arec
—weeds established " e Cop ( !

/

p!aﬂ I!t—' M iAe nrly

Gravel Cap Observations

Is the gravel cap intact and undamaged? YES Y NO_X

If NO, note the areas/extent of damage and suspected or apparent cause(s): :
b (cnp A/B @)

—~Most ade s 15
; s . ~ : AT D s \
S Cle a5 > 4+ C(v‘ (\ C ofe L!anL‘c)u.( (V\,«)hrv{;( a ()
N N -~ //’
as G esolt b higheefer Flows

Note any debris that has accumulated on top of the cap:
=] o ‘;'7 ‘:s‘; Weedy '3,»’fp(""~ S

& \ a
-~ Som2 qarbaql

Effect of cap, if any, on beach area immediately up-stream or downstream (e.g. erosion, bulk-
heading):

’ ,o‘V AL
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Photo Log

Photo ID

Description

) _
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HVE tltﬂ?‘:f fn e opstrecn Cn d oF dne 5. fe
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,_j“cmft)'é» {
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Spokane River Metals Beach Sites
Site-Visit Monitoring Log

Site Name: }'\ A \\, ﬁ \ Date of Visit: __Il/ 27/13
Person Filling Out the Form: @ DO X :J
Were sediment samples collected? YES X NO___If YES, how many‘7i__

Sediment Deposition Patterns

‘| Has additional sediment deposited on or near the cap since the last monitoring event?

YES_ ¥ NO
If YES, note the areas and amount of newly deposited sediment:

1—\,\5' () \‘-\gé Mo, ‘l \\ ‘\ /\-\u’rm\\”ﬂeg\g \/\:.'L"\‘.\ ‘;\\( l‘y‘.u(k fl’\"('_ (C -i"-n’.

C«\f

Signage and Pedestrian Access

Condition of pedestrian access pathways and signage if placed as a part of the remedial action:

T aln,
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Vegetation Health

Note the success (health) of plantings that were used as a part of the remedy:

Estimated amount of growth since last monitoring event:

Has additional (non-introduced) vegetation established on the cap?

YES £ NO
If YES, note the areas and types of new vegetation and is estimated growth since the last
monitoring event:

-B\t\é'bfugl\ Coverinq  paem-mid C5tecd & he Cop

Gravel Cap Observations

Is the gravel cap intact and undamaged? YES %~ NO

If NO, note the areas/extent of damage and suspected or apparent cause(s):

Note any debris that has accumulated on top of the cap:

. ( - L« Ny Ne eelilnq
-0 ."r,>£‘\~/\ \¢ S ( ,0‘\):-/ hﬁ',&)‘l rr’ need 'ub

Effect of cap, if any, on beach area immediately up-stream or downstream (e.g. erosion, bulk-
heading):
/\ (/ c e
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Photo Log

Description

L | oy {
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Spokane River Metals Beach Sites

Site-Visit Monitoring Log

Site Name: Q)éLI’ er Qam A f@a ~dh Date of Visit: _ Sy /27 /i3
B D,

Person Filling Out the Form: : A Ve "ﬂ‘f"‘

Were sediment samples collected? YES NO >( If YES, how many?

Sediment Deposition Patterns

Has additional sediment deposited on or near the cap since the last monitoring event?

YES NO_Y

4

If YES, note the areas and amount of newly deposited sediment:

Signage and Pedestrian Access

Condition of pedestrian access pathways and signage if placed as a part of the remedial action:
—- Geeew? {)a“\kk 5’}\ij; :)\33?%} ot Jsd Rom Puwe s A f'j&g:}ﬂ (GA Ton

AS ?\3r’\\ Os"\(ﬂ{ m‘?ﬂ(ﬁ}? ({Vefivc "y

i
k 3 . Lgid A e
- E‘égﬁ&_«% %mé\ presaz
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Vegetation Health

Note the success (health) of plantings that were used as a part of the remedy:
lecal %5€ 34“#""“?; f)?@gfﬁ} Gad Ga cosd Comdifs .

.,Pg?}k‘i,‘gdj§ r}i o hb? }

Estimated amount of growth since last monitoring event:

mdnss

Has additional (non-introduced) vegetation established on the cap?

YES » NO

If YES, note the areas and types of new vegetation and is estimated growth since the last monitoring

event:

“mﬁié\wf“ Wﬁeéz < eww*ww‘i&" in ﬁmwé g a fpas

J

Gravel Cap Observations

Is the gravel cap intact and undamaged? YES ‘;;( NO

If NO, note the areas/extent of damage and suspected or apparent cause(s):
- twiPoT Ain Siar 3““’%& Cap dire c%f bpidreen waG UD de Backer Rd.
ﬂ [} ZESQ ;") L"“E’A ey C"«{,F %’\v/‘u“{’:"’ r({{,&( 5«‘,5 l pf}(’?; (f.ﬁ(j‘é & (J“\(A/ CC)JC’ £ fﬂ‘ij}

Nkl o 50ls
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Note any debris that has accumulated on top of the cap:

- e

Effect of cap, if any, on beach area immediately up-stream or downstream (e.g. erosion, bulk-heading):

AR
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Photo Log

Photo ID Description
Y Jue b
. Qu*o“p‘; e 0
< @} [l o g e !C@r \.@\ ‘£ QA A e E ﬁp’ ] Al /}
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Spokane River Metals Beach Sites

Site-Visit Monitoring Log

Site Name: P ‘0 e Q@u A Date of Visit: 8/ 27//'?

' {
Person Filling Out the Form: @ : I:) O ' ¢ ﬂ}

Were sediment samples collected? YES NO ?( If YES, how many?

Sediment Deposition Patterns

Has additional sediment deposited on or near the cap since the last monitoring event?

YES NO A

If YES, note the areas and amount of newly deposited sediment:

Signage and Pedestrian Access

Condition of pedestrian access pathways and signage if placed as a part of the remedial action:

; CLesy noetf
..-"‘ilgau? Wbl (ome u3ag? wh Glcesy et d N
gﬁw{é QC‘/!O?;%“"”}

j}k{c.\»\ L/;) “%ﬂ,ﬁ ’%"‘A\&g b»u‘f Duf I‘»\ M " (\j

_%\;A&r f,f"x")
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Vegetation Health

Note the success (health) of plantings that were used as a part of the remedy:

-N A

Estimated amount of growth since last monitoring event:

e

Has additional (non-introduced) vegetation established on the cap?

YES X NO %

If YES, note the areas and types of new vegetation and is estimated growth since the last monitoring

event: - 5‘7«58 @}?u—)% %5,,\6;%(44 @~ damn}#ﬁgqm C;«m;«?») evu.!’ c+ ‘ékc,

C,af?

Gravel Cap Observations

Is the gravel cap intact and undamaged? YES 7Z NO

If NO, note the areas/extent of damage and suspected or apparent cause(s):

Page 2



Note any debris that has accumulated on top of the cap:

- e §£H€r From Us27S

Effect of cap, if any, on beach area immediately up-stream or downstream (e.g. erosion, bulk-heading):

-GN L
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Photo Log

Photo ID Description
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Spokane River Metals Beach Sites

Site-Visit Monitoring Log

Site Name: M, He ps::) e Date of Visit: &5~ < ?”// 3
/% ® DQW'% eé Al

Person Filling Out the Form:

Were sediment samples collected? YES NO X If YES, how many?

Sediment Deposition Patterns

Has additional sediment deposited on or near the cap since the last monitoring event?

YES NO_

If YES, note the areas and amount of newly deposited sediment:

Signage and Pedestrian Access

Condition of pedestrian access pathways and signage if placed as a part of the remedial action:

NI
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Vegetation Health

Note the success (health) of plantings that were used as a part of the remedy:

n A

Estimated amount of growth since last monitoring event:

P

Has additional {non-introduced) vegetation established on the cap?

YES ¥ NO
If YES, note the areas and types of new vegetation and is estimated growth since the last monitoring
event: o~ o .ngé / Susp prosh gjmg‘,% ia o Lo Scaftered Spats

Gravel Cap Observations

Is the gravel cap intact and undamaged? YES ?( NO

If NO, note the areas/extent of damage and suspected or apparent cause(s):

Page 2



Note any debris that has accumulated on top of the cap:

— e

Effect of cap, if any, on beach area immediately up-stream or downstream (e.g. erosion, bulk-heading):

=\en ¢
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Photo Log

Photo ID Description
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Spokane River Metals Beach Sites

Site-Visit Monitoring Log

e \ o
Site Name: .L% lcn CLj qu‘\@ww\ Date of Visit: % /Q?’/!’E

o

Person Filling Out the Form: @ - D Sy i }Aj

Were sediment samples collected? YES NO % If YES, how many?

Sediment Deposition Patterns

Has additional sediment deposited on or near the cap since the last monitoring event?
YES NO *;Z

If YES, note the areas and amount of newly deposited sediment:

Signage and Pedestrian Access

Condition of pedestrian access pathways and signage if placed as a part of the remedial action:

NA
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Vegetation Health

Note the success (health) of plantings that were used as a part of the remedy:

- NA

Estimated amount of growth since last monitoring event:

P

Has additional (non-introduced) vegetation established on the cap?

YES NO %

If YES, note the areas and types of new vegetation and is estimated growth since the last monitoring

‘event:

Gravel Cap Observations

Is the gravel cap intact and undamaged? YES 7( NO

If NO, note the areas/extent of damage and suspected or apparent cause(s):

Page 2



Note any debris that has accumulated on top of the cap:

— rocks placed 4 Seme ceas o e Cap

e st I”'wfé’(y éd@ jrw becel vsers /m de e ¢
C%.L/?C’(’Li

Effect of cap, if any, on beach area immediately up-stream or downstream (e.g. erosion, bulk-heading):

LAV
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Photo Log

Photo ID Description
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Appendix C. Health and Safety Plans
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HEALTH AND SAFETY SITE PLAN

Name of Ecology inspector(s) ’L‘Z;/LV‘K A2 dphe. %‘T@ NN DO A
Training requirements for this inspection N A

Medical monitoring requirements / M

Date (\#/13 Ani§a1 time

ral AN
O vy ™\

Total anticipated time on site_ 20760

Site name_ 2\ Cowple¥

- P - H r~ i ~\ - b
|7 lea & Featere o sootride =F e Tr7

& 2 l
Site location_ ¢ oA ima rt par on

Ir,(_,“ ne La //(7.7

" Nearest city  Spo l<on e Valle, Nearest hospital >/~

Emergency numbers _Statewide - 911  Hospital Ambulance_

Name of contractor (if on site)
Is the site currently active? Yes  No ><~ Will the buddy system be used? Yes___ No><

Site description. ~ ™€

O

Scope/objective of work__ D¢ iment S @it

Known contaminants on sitt A=, Cd, Fb, €A

Routes of chemical exposure: Inhalation Dermal << No exposure

Overall risk of chemical exposure:  Serious Moderate Low_ ~< Unknown
N

Physical hazards: Confined space Noise Heat/cold stress

(continued on next page)
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Describe any area on site that could function as a confined/enclosed space_

——

Was air monitoring conducted? Yes_  No_-<

. . \\\
Personal protection level required A B C 6)
Personal protective equipment required_ —

Other (specify)

Overall risk of physical hazards: Serious Moderate Low_~< _ Unknown

Expected parameters/contaminants to be sampled___

, DL -
/qs L,J\/,l f)/. N

Sampling matrix: Air Surface water Groundwater Soil
Sediment < Containers Other
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HEALTH AND SAFETY SITE PLAN

|

Name of Ecology inspector(s) Slendan (\» i VA g

)

=~

Training requirements for this inspection A/ A

Medical monitoring requirements /V A

Date 1 \/ L3 Arrival time

Total anticipated time on site_ /. O A= lhe~

Site name _;5_‘4“"" ford S e K i@~

= R i skt de
Site location /Ve=— Wﬁ/ia"—‘ Border Norths
V Y= B

& ; - S L [} CAi{e
Nearest city_ SpoEane Yslley Nearest hospital > Exne 2107

Emergency numbers _Statewide - 911  Hospital Ambulance_
‘Name of contractor (if on site) NA

Is the site currently active? Yes  No s Will the buddy system be used? Yes__ No><

]

« . { ~ ) y
Site description Sedemon™ Db On Shere oF Spoftane o~

. . o i~ ] § AV
Scope/objective of work_ Sl imoat Scom p S

Known contaminants on site /j% (d, P b, Z-a

Routes of chemical exposure: Inhalation Dermal = No exposure
Overall risk of chemical exposure: ~ Serious Moderate Low__ >< Unknown
Physical hazards: Confined space Noise Heat/¢old)stress

(continued on next page)
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Describe any area on site that could function as a confined/enclosed space_

Was air monitoring conducted? Yes No <

. (,/0
Personal protection level required A B C L&
Personal protective equipment required_ ~

Other (specify) :

Overall risk of physical hazards: Serious Moderate Low_x  Unknown

Expected parameters/contaminants to be sampled___

A ~
As, Cd, Pb, 2
)

7

Sampling matrix: Air Surface water Groundwater Soil
Sediment £ Containers Other
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HEALTH AND SAFETY SITE PLAN

Name of Ecology inspector(s) (73?3 A dm ~ Du v s n)

Training requirements for this inspection /l/ A

Medical monitoring requirements /\/ A

Date W22 Arrival time
Total anticipated time on site_ B0 et o

. A
Site name Murcey fo=&
™

: (o der - No cdins= de T orher
Site location _Ml}/ wATS &
: C . S 7| ow € V‘EH{’
Nearest city Yo'ttane  VAlr Nearest hospital (" o )
\ \
Emergency numbers _Statewide - 911  Hospital Ambulance_

Name of contractor (if on site)__/|/ A

Is the site currently active? Yes  No A Will the buddy system be used? Yes_ Nox.

" { | S0Y o e ’0 l\’ v O p—
Site description_Se didenn & b7 ™ an 57 et ‘
.. ol imen b Complond
Scope/objective of work Sediment Samp!
-~ )i 7 |
Known contaminants on site As Cd, F‘n , on
y / 7
Routes of chemical exposure: Inhalation Dermal /X No exposure
Overall risk of chemical exposure:  Serious Moderate Low ‘< Unknown
Physical hazards: Confined space Noise Heat/cold stress__Cv/d

(continued on next page)
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Describe any area on site that could function as a confined/enclosed space_

-

Was air monitoring conducted? Yes  No X

Personal protection level required A B C @

Personal protective equipment required_ ~—

Other (specify)
Overall risk of physical hazards: Serious Moderate Low 7( Unknown
Expected parameters/contaminants to be sampled_

A«; (O Prl, D
Sampling matrix: Air Surface water Groundwater Soil
Sediment £ Containers Other

Page 31



HEALTH AND SAFETY SITE PLAN

Name of Ecology inspector(s) (> Cenaan ‘()’W g

Training requirements for this inspection _/’/ A
Medical monitoring requirements / /A

1 /N - . i
Date (L/RA717S Arrival time

Total anticipated time on site. 33 6 0 i o
i 14 e Roed
Site name [Hasverd Koo«

- : A 2 .
, o Ansiae : 0. 4 Berdse
N o % e ~ feieed S & < N A

o o Hervaed K

Site location_ Sz ¥

Nearest city  Spo kKaae /alley Nearest hospital S fcene Valle v
‘ ‘ - e

Emergency numbers _Statewide - 911  Hospital Ambulance_

Name of contractor (if on site) N4

Is the site currently active? Yes_ No ¥ Will the buddy system be used? Yes__ Nox

Site description St Nt Beacl slong norbeside oF Snfane £ ver

Scope/objective of work_ Sod dman £ Seqpp lay

Known contaminants on site /}a Cd, Ph, 2n
7 { / ’

Routes of chemical exposure: Inhalation Dermal ~— No exposure
Overall risk of chemical exposure: ~ Serious Moderate Low *< Unknown
Physical hazards: Confined space Noise Hea@ stress

(continued on next page)
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Describe any area on site that could function as a confined/enclosed space_

Was air monitoring conducted? Yes  No ><
Personal protection level required A B C @

Personal protective equipment required_ ™

Other (specify)

Overall risk of physical hazards: Serious Moderate Low_ >  Unknown

Expected parameters/contaminants to be sampled

/A < \ ”“ .-’\ ; 2z ~
Sampling matrix: Air Surface water Groundwater Soil
Sediment < Containers Other
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HEALTH AND SAFETY SITE PLAN

Name of Ecology inspector(s) Bﬁz ad an Doy s N

Training requirements for this inspection N4
Medical monitoring requirements VA
Date S/ Ax13 Arrival time —

Total anticipated time on site. £ 2¢ s

Site name @wkw“ Dowé Aerin

S e e de

. . 3
Site location_~ Ba e wad Beldye

Nearest city "}‘?5, lcene  Vailp 4 Nearest hospital __ gg@k@g vall €y

Emergency numbers _Statewide - 911  Hospital Ambulance_

Name of contractor (if on site)_
Is the site currently active? Yes Noi/Will the buddy system be used? Yes__ No><

Site description

4‘““5@(1;@%@/\{* oo on nor¥e 554 o he épaé’fﬂzﬂé frowar

Scope/objective of work

ol gide ot chgerse Cendibiens cud deke pleted

Known contaminants onsite  As, (4, Pb, 2

Routes of chemical exposure: Inhalation Dermal ~<  Noexposure____

Overall risk of chemical exposure:  Serious Moderate Low ¥ Unknown
. . )

Physical hazards: Confined space Noise I—@cold stress

(continued on next page)



Describe any area on site that could function as a confined/enclosed space_

Mo
Was air monitoring conducted? Yes  No <

Personal protection level required A B C @

Personal protective equipment required__

Other (specify)

Overall risk of physical hazards: Serious Moderate Low_x  Unknown

Expected parameters/contaminants to be sampled_ &~ <

) ~
4’/‘1( uéﬁ

Sampling matrix: Air Surface water Groundwater Soil
Sediment Containers Other




HEALTH AND SAFETY SITE PLAN

Name of Ecology inspector(s) @ Conltn OOW [ia
Training requirements for this inspection N A
N

Medical monitoring requirements

Date v/ LA Arrival time  —

Total anticipated time on site. {2 !

Site name_ F'lore \ﬂco\l«
‘ Lonaia  tratl Ggpron. [mtle dewnstrecan of Bosken

i i —ad oot o C?Vi
Site location_—a % y Docd . St accessed ot Fhow Foq d
Nearest city oo }l‘fms!\ o Valley Nearest hospital Sfx’° tane Ualie 7
/ k]
Emergency numbers _Statewide - 911  Hospital Ambulance_

Name of contractor (if on site)
Is the site currently active? Yes  No_ Y Will the buddy system be used? Yes___ No2<

Site description

—%d iment bor on Sei sidp o due Spe Kane rooel UCEJQ cod de

C&/g“l’@.q.’\ v ( 4”1":\‘5

Scope/objective of work

“walle 5'de  gnd Glhvesve Condtom and dtaky phete

Known contaminants on site A "j { 5/, !9 b £ '2/’\‘

Routes of chemical exposure: Inhalation Dermal >( No exposure____
Overall risk of chemical exposure: ~ Serious Moderate Low 7( Unknown
Physical hazards: Confined space Noise @old stress

(continued on next page)



Describe any area on site that could function as a confined/enclosed space_
/ L{ &

Was air monitoring conducted? Yes ~ No <

Personal protection level required A B C @

Personal protective equipment required ™

Other (specify)

Overall risk of physical hazards: Serious Moderate Low X/ Unknown

Expected parameters/contaminants to be sampled_/V. 1o

Sampling matrix: Air Surface water Groundwater Soil
Sediment Containers Other




HEALTH AND SAFETY SITE PLAN

Name of Ecology inspector(s) Q e WA AC\ N {)O n g I 4

Training requirements for this inspection /}/ [
Medical monitoring requirements /l/ A
Date &/ 23/ Arrival time )
Total anticipated time on site_ Lo iy
PN *

Site name_ Wiy He
| near Argeane Reul aad 8iosz gy Flagtes fis,

. b, Cendeania] f
Site location_ ~ody“e e koo
P e
Nearest city Sp=lcen © Nearest hospital 692@ keae
Emergency numbers Statewide - 911  Hospital Ambulance_

Name of contractor (if on site)_ ~
Is the site currently active? Yes  No %Will the buddy system be used? Yes__ N02<

Site description

f £ . .
Qv§cé\ﬁmg ‘/\J( 2,//}5!{- ;&y’\ L\/fﬁL S'd‘i O‘E ?349 00 ;’fﬁ"'? f§u€f
J

Scope/objective of work
“ellkk  Site aud obsejse  adidlns and L fee 5#'%0“'[0‘

Known contaminants on site /te JCL’ 4 5}/ Zn

Routes of chemical exposure: Inhalation Dermal < No exposure

Overall risk of chemical exposure:  Serious Moderate Low 7< Unknown
. s .

Physical hazards: Confined space Noise @/cold stress

(continued on next page)



Describe any area on site that could function as a confined/enclosed space_
A4S
Was air monitoring conducted? Yes_ No ><~

Personal protection level required A B C @

Personal protective equipment required__

Other (specify)
Overall risk of physical hazards: Serious Moderate Low > Unknown
Expected parameters/contaminants to be sampled_
\/\/ v
Sampling matrix: Air Surface water Groundwater Soil

Sediment Containers Other




HEALTH AND SAFETY SITE PLAN

Name of Ecology inspector(s) ﬁg fewnidan @Gv\, (P :)
Training requirements for this inspection N A

Medical monitoring requirements NA

Date /2713 Arrival time

Total anticipated time on site. ¢ 26 aln
Site name Tj;g\a-‘c“‘?? Lan i it "\

i i yoLey wTe fe 'L“"?A\ F*ﬁ“‘i/‘a‘fié' e /4—";0!111& é%g
Site location ‘"C&ég“c'-"‘i*ﬁb to cewtonntal s} §e

Nearest city _ Spclcgne Nearest hospital Jp<feun e

Emergency numbers Statewide - 911  Hospital Ambulance_

Name of contractor (if on site)
Is the site currently active? Yes No_?_(WiH the buddy system be used? Yes_ NoX

Site description

=Sediment P Meon S0 b side o due viver wdyace. b do Ce'm;'e?mi\! Frad
% ™ i . <
pea— Ceateantel ¥l vect beidyc

Séope/objective of work

\\'Vc’“ k Sk“-s_.@ {lf\é) ﬁbﬁt?f\lit é/@uﬂééj-%ﬁ#‘? (;g‘ﬁhi -{»q tf:f I{)%’{'u‘

Known contaminants on site A‘?}~ L, Po, 2n

Routes of chemical exposure: Inhalation Dermal X No exposure

Overall risk of chemical exposure: ~ Serious Moderate Low 7Z Unknown
Y

Physical hazards: Confined space Noise l—(ea)cold stress

(continued on next page)



Describe any area on site that could function as a confined/enclosed space_

WMo
Was air monitoring conducted? Yes  No_ i
Personal protection level required A B C

Personal protective equipment required_—_

Other (specify)

Overall risk of physical hazards: Serious Moderate Low > Unknown-

Expected parameters/contaminants to be sampled___
Neat

‘Sampling matrix:  Air Surface water Groundwater Soil
Sediment Containers Other




Appendix D. Acronyms, and Abbreviations

Acronyms and Abbreviations

Following are acronyms and abbreviations used frequently in this report.

BMP
e.g.
Ecology
EIM

et al.
GIS
GPS

i.e.
MEL
MQO
QA
ROD
RM
RPD
RSD
SOP
SRM
USEPA
WAC

Best management practices

For example

Washington State Department of Ecology
Environmental Information Management database
And others

Geographic Information System software
Global Positioning System

In other words

Manchester Environmental Laboratory
Measurement quality objective

Quality assurance

Record of Decision

River mile

Relative percent difference

Relative standard deviation

Standard operating procedures

Standard reference materials

U.S. Environmental Protection Agency
Washington Administrative Code

Units of Measurement

dw

ft

g

kg

m

mg
mg/Kg
ug/g

dry weight

feet

gram, a unit of mass

kilograms, a unit of mass equal to 1,000 grams
meter

milligram

milligrams per kilogram (parts per million)
micrograms per gram (parts per million)
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